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Tuesday, January 20, 2015
8:00 A.M.
Room WW53

Chairman Rice, Vice Chairman Bayer, Senators Brackett, Patrick, Souza, Lee, Den
Hartog, Ward-Engelking, and Burgoyne

None

The sign-in sheet, testimonies and other related materials will be retained with
the minutes in the committee's office until the end of the session and will then be
located on file with the minutes in the Legislative Services Library.

Chairman Rice called the meeting to order at 8:01 a.m.
Chairman Rice introduced Miles Madden, Agricultural Affairs Committee Page.

Pacific Northwest Economic Region (PNWER), Invasive Species - Zebra and
Quagga Mussels. Megan Levy, Program Manager, began the presentation by
introducing Elsa Long, Canadian Legislator. Megan Levy explained that the zebra
and quagga mussels pose a large threat to the economic well being of, water
quality, hydroelectric facilities, and agricultural irrigation lines. Idaho has taken the
lead for the region and accelerated its prevention efforts.

This regional defense is aimed at using resources in a cost-effective manner
across the U.S./Canada border to prevent mussels from entering uninfested
areas and to contain them at their source. PNWER is seeking Idaho's support

to encourage federal legislators to release the $20 million Columbia River Basin
funds, which have been appropriated for these dreissenid activities. The Water
Resources Development Act (WRDA) funds were appropriated for the dreissenid
activities in the Columbia River Basin, but have not been appropriated to the Basin.
Appropriating these funds could provide capacity within the Columbia River Basin
for Idaho to address a potential infestation of invasive mussels. Idaho's Snake
River facilities are in the highest risk category for an invasive mussel introduction
because of the contents and temperature of the water.

Ms. Levy suggested the following actions:

1. Containment at the source through inspection of watercraft that moves in and
out of the state. The major water bodies that present a threat to Idaho and the
Pacific Northwest are Lake Mead, Nevada and the Great Lakes.

2. Continue to make sure the public understands the issue and the adverse
effects to ldaho's waterways in the areas of fishery, low cost hydropower,
and agriculture.

3. Support of the reauthorization of the National Invasive Species Act adding the
quagga mussels as injurious species under the Lacey Act (see attachment 1).

Chairman Rice stated that Representative Eric Anderson has worked extensively
on the prevention of the mussels from entering Idaho. He explained that if Idaho
had a mussel infestation it could affect the irrigation process because mussels
attach themselves to water pumps and choke off the flow of irrigation water.



PASSED THE
GAVEL.:

PRESENTATION:

RULE
ASSIGNMENT:

PASSED THE
GAVEL:

Chairman Rice passed the gavel to Vice Chairman Bayer.

Vice Chairman Bayer stated that this rules presentation is to educate the
Committee on the rules process, it offers an appreciation for the implication and
nuances that are involved in rules deliberation.

Dennis Stevenson, State Administrative Rules Coordinator, explained the role
Legislators have in the process. The main issue in the rule rewrite of 1992 was
transparency, standardization, format and the numbering schematic of the rules
process. Part of the rules process is public involvement and the Coordinator's
ability to engage the public in that process. In 1996 the pending rule was created,
and the Legislature said that rules may not go into effect until they go through the
legislative review process.

Mr. Stevenson covered the following points:

» Legislative Services Office (LSO) receives and reviews proposed rules from
agencies.

» Upon commencement of the legislative session, the germane committees begin
reviewing pending, pending fee, and temporary rules.

» Once the germane committee has completed review of the rules dockets that
have been submitted to it, a rules report is prepared by the committee and sent
to leadership.

» Based upon the report, LSO will prepare the appropriate concurrent resolution.

» All rules expire on July 1st unless approved and extended by statute (see
attachment 2).

Senator Souza asked what a double underscore represents in the text of a rule.
Mr. Stevenson explained that a double underscore suggests that amendments
were made and that the section of language was not in the original proposed rule.

Senator Souza asked when the germane joint subcommittees meet in the process.
Mr. Stevenson said joint subcommittees generally do not meet unless there is a
hearing requested. Normally the subcommittee looks over the rules and if they
decide to hold a hearing the chairman notifies the agency that a hearing will be
held. Generally these meetings take place over the telephone.

Senator Burgoyne asked if Mr. Stevenson ever contemplated a simpler process
for rule review. Mr. Stevenson responded that they have spoken with the Attorney
General's office and LSO in exploration of a simpler method. If their agency
pursued a different process, the joint germane committee would have to become
more proactive at this proposed stage of rulemaking. By doing away with the
pending rule process the coordinator could simply allow the agency to adopt a rule
as final, and then the final rules would be presented to the Legislature. The rules
could then be brought in their legislative form and be approved.

Vice Chairman Bayer advised that the Committee members would find a
spreadsheet in their packets with the rule dockets and rule assignments. Committee
members were asked to review the rules that had been assigned to them.

Vice Chairman Bayer passed the gavel back to Chairman Rice.
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ADJOURNED: There being no further business, Chairman Rice adjourned the meeting at 8:58
a.m.

Senator Rice Carol Deis
Chair Secretary
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Support appropriation of WRDA funds to
Columbia River Basin dreissend activities

Water Resources Development Act (signed June 2014) Rl Ban Do
s Section 5007

¢ Authorizes the Secretary (of the Army) to establish a program to prevent and
manage aquatic invasive species in the Columbia River Basin in Idaho, Montana,
Oregon, and Washington. Directs the Secretary to establish watercraft inspection
stations in the Basin at locations having the highest likelihood of preventing the
spread of such species into reservoirs operated and maintained by the Secretary.”

Authorizes the Secretary to conduct monitoring and contingency planning that
includes conducting risk assessment of each major public and private water
resources facility in the Basin, establishing an AIS monitoring program in the Basin,
establishing a Basin watershed-wide plan for expedited response to an AlS
infestation, and monitoring water quality at facilities owned or managed by the
Secretary in the Basin

= 520 million authorized
ISSUE: The funding has not be appropriated to the Basin.

ACTION:

C. Appropriating these funds could provide capacity within the Columbia River Basin for Idaho to address an infestation of invasive mussels.

qu'r)-qwéwrl_ak_e‘[yy”ej facili Jhgljggpsst risk c ory foran i on f$39_‘rm‘l'h;op
authorized for us ollimbia Rlver Basin eitorts. ) il

Support mandatory decontamination of
fouled watercraft at federally managed
waterbodies

Priority One is “Caontainment at the Source”
= Cost-effective

ISSUE: We need a federally binding decontamination
policy for federal waters (excluding the Great Lakes, where
source decontamination is unrealistic)

ACTION: Support efforts for the mandatory
decontamination of any watercraft/conveyance leaving a
federally managed water body.

2014 (N=38)
2013 (N=43)
B012 (N=53)
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Support reauthorization of the National
Invasive Species Act

Nonindigenous Aquatic Nuisance Prevention and Control Act (NANPCA) of 1990

= |dentify and implement ways to prevent the unintentional introduction and spread of invasive species into waters of the U.S.

* Work toward minimizing economic and ecological impacts of established invasive species

* Establish a program to assist states in the management and removal of invasive species

# NANPCA was reauthorized and amended in 1996 and renamed the National invasive Species Act (NISA}

ISSUE: Congressional appropriations have never met the amounts authorized in NISA (group of
bipartisan legislators wrote the leaders of their respective Appropriations Committees in 2002);
other aspects of the legislation need updating to address numerous invasive species issues that
have emerged since 1396.

ACTION:

D. Support reauthorization of NISA to prevent the introduction and spread of invasive species and
minimize the impacts of established invasive species.

Support adding quagga mussels as
“Injurious species” under the Lacey Act

The Lacey Act
Enacted in 1800
» Administered by the US Fish and Wildlife Service
* Prohibits the interstate transport of wildlife killed or taken in violation of state law

: Amended in 1981 and 2008 to extend protections to plans, increase penalties for violations
Title 16 prohibits wildlife trafficking and the submission of false records
= Title 18 prohibits the importation and'interstate transportation of listed injurious species

Zebra mussels are listed as injurious species, but quagga mussels are not

ISSUE: The Lacey Act needs to be reformed to include quagga mussels as injurious to make it
illegal to transport across state lines quagga mussels

ACTION: Support reforming the Lacey Act to/include quagga mussels as injurious




Communicate the economic and
environmental effects of dreissenids

Idaho Invasive Species Act of 2008

= Provided policy direction, planning and autharity to combat invasive species and prevent new
introductions

= |daho State Department of Agriculture establishes rules, creates the idaho Invasive Species Fund (2010
sticker legislation provided the source of funding for this fund), and conducts watercraft inspections

Enacting this legislation was visionary — Idaho became a leader for other PNW states

ISSUE: Other states need to develop and fund Invasive Species Funds and elevate awareness and
understanding of the economic and environmental effects of invasive species

ACTIONS:

A. Support/encourage other state legislators to develop similar legislation and funding
mechanisms to advance individual state protections and create the capacity needed for states
and regional entities to collaborate on regional defense and prevention.

B. Discuss the economic and environmental effects of invasive species on Idaho’s agricultural,
recreational and other industries with Congressional members.
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2014 Idaho watercraft
ins_pe_ction/interception program data

Number of boats inspected: 49,380

Number of contaminated dreissenid boats inspected: 15

Origin of intercepted contaminated boats:
Minnesota (2)
Ohio (2)
Michigan
lowa
Lake Pleasant
Lake Powell (2)
Great Lakes
Nevada (5)

=Destination of intercepted contaminated boats: idaho (5), Washington (4), British Columbia (2),
Alberta (1), Montana (3)
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Case Studies
“Hello Boat”

On May 15, 2009 , an alert citizen driving home
I”cl”[”r”[m’ls,‘ from work in Utah saw a boat with likely invasive
quagga mussels attached heading north out of Sait Y
Species Found: Quagga Mussels Lake City and reported it to Utah authorities. A
. : general alert was broadcast to Idaho, Montana, E
Alive/Dead: Alive Washington and Oregon as the boat’ s final 1
destination was unknown. Based on a blog alert on &
Date Inspected:  May 19, 2009 an Idaho website, the boat was spotted at a j
residence in Spokane, WA on May 19 . WDFW
May 21, 2009 Enforcement Officers were dispatched and the boat
Boat From: Lake l\/lead, NV was seized for decontamination as it was heavily
fouled with live quagga mussels. The owner was a
Destination: Spokane, WA dealer who had just repossessed the boat from its
lacation in Lake Mead, NV. WDFW held a press
Found by: UT and WA conference on May 21 to highlight the regional
cooperative effort to find this boat before it could
s _ launch. 1daho Rep, Anderson attended the action,
Citation: Gross misdemeanor which also coincided with the idaha governor
signing new AlS legislation targeting zebra and
quagga mussels. The owner was cited for unlawful
transportation of a prohibited invasive species,

Date Decon:

Summary

I. Support appropriation of WRDA funds to Columbia River Basin dreissenid activities.

Il. Support mandatory decontamination of fouled watercraft at federally managed waterhodies.
IIl. Support reauthorization of the National Invasive Species Act.
IV. Suppaort adding quagga mussels as “Injurious species” under the Lacey Act.

V. Communicate the economic and environmental effects of dreissenids.
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Resolution Draft language for the State of Idaho

TO THE HONORABLE BARACK OBAMA, PRESIDENT OF THE UNITED STATES,
AND TO THE PRESIDENT OF THE SENATE AND THE SPEAKER OF THE HOUSE OF
REPRESENTATIVES, AND TO THE SENATE AND HOUSE OF REPRESENTATIVES OF THE
UNITED STATES, IN CONGRESS ASSEMBLED, AND TO SECRETARY SALLY JEWELL,
DEPARTMENT OF THE INTERIOR:

We, your Memorialists, the Senate and House of the Representatives of the state of Idaho, in

legislative session assembled, respectfully represent and petition as follows:

WHERAS, Maintaining a healthy suite of economic, environmental and social ecosystem
services in aquatic systems in integral to the quality of life in the State of Idaho.

WHEREAS, Healthy aquatic habitats provide clean drinking water, flood control, transportation,
recreation, purification of human and industrial wastes, power generation, habitat for native plants and
animals, production of fish and other foods, marketable goods, and cultural benefits.

WHEREAS, Aquatic invasive species, including Dreissenids (quagga mussels (Dreissena
rostriformis bugensis) and zebra mussels (Dreissena polymorpha)), are invasive species that cause
irreparable ecological damage to many waters in the United States.

WHEREAS, Dreissenids have not yet been detected in the Pacific Northwest. The estimated
annual cost to address established populations of dreissenids in the Pacific Northwest Economic
Region is almost $0.5 billion annually.

WHEREAS, The Water Resources Reform and Development Act was signed in June 2014. It
authorizes $20 million for Columbia River Basin dreissenid efforts through the Secretary of the Army.

NOW, THEREFORE, Your Memorialists respectfully request that Congress expedite
appropriation of these funds to significantly enhance monitoring and prevention efforts and to
implement the intent of the Act.

BE IT RESOLVED, That copies of this Memorial be immediately transmitted to the President of
the Senate and the Speaker of the House of Representatives and the Senate and House of

Representatives of the United States and each member of Congress from the State of Idaho.

—- END ---






WESTERN GOVERNORS' ASSOCIATION POLICY

RESOLUTION XXXX-XX

A. BACKGROUND

1.

Maintaining a healthy suite of economic, environmental, and social ecosystem services
in aquatic systems is integral to quality of life in the West.

Healthy aquatic habitats provide clean drinking water, flood control, transportation,
recreation, purification of human and industrial wastes, power generation, habitat for
native plants and animals, production of fish and other foods, marketable goods, and
cultural benefits.

Aquatic invasive species, including Dreissenids (quagga mussels (Dreissena rostriformis
bugensis) and zebra mussels (Dreissena polymorpha)), are invasive species that cause
irreparable ecological damage to many waters in the United States.

The arrival of dreissenids to western U.S. waters extends their economic and ecological
impacts in a region significantly challenged by water management issues.

Dreissenids clog water intake and delivery pipes, infest hydropower infrastructure,
adhere to boats and pilings, foul recreational beaches, compete with native mussels,
and disrupt food webs and the biological functioning of aquatic habitats. They pose a
significant threat to anadromous fish restoration efforts in the West.

Dreissenids have not yet been detected in the Pacific Northwest. The estimated annual
cost to address established populations of dreissenids in the Pacific Northwest
Economic Region is almost $o.5 billion annually.

Preventing an introduction requires coordinated, comprehensive, and complementary
efforts from federal, state, and local governments as well as tribal sovereign nations.
Successful prevention efforts focus on early detection, control, and management, and
rely on policy and management actions that target the primary pathways and vectors
of distribution.

Over $10 million dollars is expended annually on watercraft inspection and
decontamination programs in the western states and two western Canadian provinces,
and although coordination and other activities have resulted in enhancements to
prevention and early detection efforts, significant gaps remain in the ability of western
states to address new introductions of aquatic invasive species, particularly dreissenids.



B. GOVERNOR’S POLICY STATEMENT

1.

Western Governors support continued interjurisdictional, coordinated, cost-effective,
and efficient efforts to prevent the spread and new introductions of dreissenids and
other aquatic invasive species in the West.

We believe containment at the source is the most cost-effective approach to prevent
the spread of dreissenids from infested waters. We support efforts to provide capacity
and resources to infested waters to implement decontamination programs. We call on
federal agencies that manage water bodies with infestations of dreissenids to expedite
mandatory decontamination of fouled watercraft to contain dreissenids at their
source.

The Water Resources Reform and Development Act was signed in June 2014. It
authorizes $20 million for Columbia River Basin dreissenid efforts through the
Secretary of the Army. The Governors request that Congress expedite appropriation of
these funds to significantly enhance monitoring and prevention efforts and to
implement the intent of the Act.

The Governors request that Congress fully fund and implement state and interstate
aquatic nuisance species management plans to provide the capacity and resources to
address aquatic invasive species threats.

The Governors request that Congress reauthorize the National Invasive Species Act
(NISA) to prevent the introduction and spread of invasive species and minimize the
impacts of established invasive species. Further, the Governors request that Congress
support appropriations authorized in NISA.

The Governors call on the US Fish and Wildlife Service to list quagga mussels as
“injurious” under the Lacey Act to make it illegal to transport quagga mussels across
state lines.

C. GOVERNOR’S MANAGEMENT DIRECTIVE

1. The Governors direct the WGA staff, where appropriate, to work with federal, tribal
sovereign nation, state, regional and local entities, and the Executive Branch to achieve the

objectives of this resolution, including funding, subject to the appropriation process, based on

prioritization of needs.

2. Additionally, the Governors direct the WGA staff to keep the Governors informed, on a

reqular basis, of their progress in implementing the objectives of this resolution.



Attachment 2
Legislative Rules Review

1. LSO receives and reviews proposed rules (1.C. section 67-5223(1)).

(a) LSO is required to analyze proposed rules that are submitted for publication in the
Administrative Bulletin. Each individual analysis is made available to the germane
committee chair and vice chair and to the members of the germane joint
subcommittee. A memorandum is provided with the analysis along with a copy of the

proposed rule.

(b) The memorandum addresses:
(1) The changes the proposed rule seeks to make;
(2) Whether these changes are substantive or housekeeping;
(3) Any trends in agency rule writing (i.e., use of written interpretations);
(4) Whether the agency has statutory authority to promulgate the rule.

(¢) The memo is a public record and is posted on line on the legislative web site under the
link titled “Rules Reviewed During Interim.” An email notification is sent to the
agency, the chair and vice chair of the germane committee and the members of the
joint subcommittee directing them to the posted analysis. Anyone can access this

analysis.

(d) Upon notice of the intended agency action and after receipt of the proposed rule

analysis for LSO, the germane joint subcommittee:

(1) May request and hold a meeting with the agency after giving oral or written notice
to LSO within 14 days of receipt of analysis. Meeting must be held within 42
days of receipt of analysis.

(2) Issue an objection to the rule that is sent to the agency with a concise statement of
the reasons for the objection.

(3) Prepare a report for the germane committee on all rules transmitted to it outlining
any objections to the proposed rules filed with the agency or stating that there
were no objections to the rule.

(e) Temporary rules are not reviewed by LSO, however, LSO receives a copy of the
temporary rule at the time it is submitted for publication. (I.C. section 67-5226(5).

2. Upon commencement of the legislative session, the germane committees begin reviewing
pending, pending fee, and temporary rules.

(a) Section 67-5291, Idaho Code states...the standing committees of the legislature MAY
review temporary, pending and final rules which have been published in the bulletin or in the
administrative code. However, more recent changes to the APA have resulted in a
more standardized, formal review process. Pending fee rules require affirmative
approval by concurrent resolution to become final and effective. Similarly, a

1



temporary rule requires affirmative approval by concurrent resolution to remain in
effect beyond the end of the session. If the pending fee rules or temporary are not
reviewed, they die at the end of the session. Conversely, all non-fee pending rules
would be final and effective at the end of the session.

(b) Committee chairs are free to implement procedures to expedite the rule review
process, including the use of the consent calendar for non-controversial rules.

(¢) Rule dockets may be approved or rejected (rejected in whole or in part).

(1) A pending rule goes into effect unless a concurrent resolution rej ecting the
pending rule (or any part) is adopted by both Houses. (I.C. section 67-5224(5)).

(2) A pending fee rule does not become final and effective until affirmatively
approved by the legislature by concurrent resolution. (I.C. section 67-5224(5)(c)).

(3) A temporary rule (including a temporary fee rule) must be extended by concurrent
resolution adopted by both Houses in order to remain in effect after the
adjournment conclusion legislative session. (I.C. section 67-5226(3))

(4) A rulemaking done by proclamation is subject to review and approval. It is being
reviewed as a final rule because it is already in effect but is subject to the same
legislative action as a pending rule.

(d) Committees may review rules that have been previously adopted and codified as part
of the Administrative Code. They need not be in the promulgation process to be
subject to review. They are not, however, submitted for formal review. Only those
rules undergoing change are submitted for review and approval. Review of final rules
would require of the approval leadership to bring the rule before the committees.

3. Once the germane committee has completed review of the rules dockets that have been
submitted to it, a rules report is prepared by the committee and sent to leadership.

(a) Rule review reports are due in writing to the Pro Tem and the Speaker. This is usually
by the first week of February.

(b) Letter reports should detail:
(1) Whether the germane committee has rejected, in whole or in part, any rule docket;
(2) The type of rule rejected (pending, fee, or temporary);
(3) If a rule docket has been rejected in whole, the docket number of rejected docket;

and
(4) If a rule docket has been rejected in part, the docket number and the IDAPA
number of each rule subdijvision that is being rejected.

4. Based upon the germane committee report, LSO will prepare the appropriate concurrent
resolution.



(a) A separate concurrent resolution will be prepared for each pending rule docket which
is rejected in whole or in part. The concurrent resolution for a rejected pending rule
docket may be first introduced in either the Senate or the House.

(b) An omnibus concurrent resolution adopting all non-rejected pending fee rules and
listing the individual rejected pending fee rules by IDAPA and docket number will be
prepared. Traditionally, the omnibus concurrent resolution approving and rejecting

pending fee rules is introduced in the Senate.

(¢) An omnibus concurrent resolution adopting all non-rejected temporary rules and
listing the individual rejected temporary rules by IDAPA and docket number will be
prepared. Traditionally, the omnibus concurrent resolution approving and rejecting

temporary rules is introduced in the Senate.

5. All rules expire on July 1st unless approved and extended by statute. (I.C. section 67-
5292)
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IDAPA 27 - BOARD OF PHARMACY
27.01.01 - RULES OF THE IDAHO STATE BOARD OF PHARMACY
DOCKET NO. 27-0101-1404
NOTICE OF RULEMAKING - ADOPTION OF PENDING RULE

EFFECTIVE DATE: This rule has been adopted by the agency and is now pending review by the 2015 Idaho State
Legislature for final approval. The pending rule becomes final and effective at the conclusion of the legislative
session, unless the rule is approved or rejected in part by concurrent resolution in accordance with Sections 67-5224
and 67-5291, Idaho Code. If the pending rule is approved or rejected in part by concurrent resolution, the rule
becomes final and of full force and effect upon adoption of the concurrent resolution.

AUTHORITY: In compliance with Section 67-5224, Idaho Code, notice is hereby given that this agency has adopted
a pending rule. The action is authorized pursuant to Section 54-1717, Idaho Code.

DESCRIPTIVE SUMMARY: The following is a concise explanatory statement of the reasons for adopting the
pending rule and a statement of any change between the text of the proposed rule and the text of the pending rule with
an explanation of the reasons for the change:

This pending rule is necessary to harmonize labeling requirements with 2014 statutory changes. Changes from
proposed to pending language create an exception for veterinarians.

The text of the pending rule has been amended in accordance with Section 67-5227, Idaho Code. Only those
sections that have changes that differ from the proposed text are printed in this bulletin. The complete text of the
proposed rule was published in the October 1, 2014 Idaho Administrative Bulletin, Vol. 14-10, pages 347 through
360.

FISCAL IMPACT: The following is a specific description, if applicable, of any negative fiscal impact on the state
general fund greater than ten thousand dollars ($10,000) during the fiscal year: NA

ASSISTANCE ON TECHNICAL QUESTIONS: For assistance on technical questions concerning this pending
rule, contact Mark Johnston, Executive Director, (208) 334-2356.

DATED this 28th Day of November, 2014.

Mark Johnston, R.Ph.
Executive Director

Board of Pharmacy

1199 W. Shoreline Ln., Ste. 303
P. O. Box 83720

Boise, ID 83720-0067

Tel: (208) 334-2356

Fax: (208) 334-3536

THE FOLLOWING NOTICE WAS PUBLISHED WITH THE PROPOSED RULE

AUTHORITY: In compliance with Section 67-5221(1), Idaho Code, notice is hereby given that this agency has initiated
proposed rulemaking procedures. The action is authorized pursuant to Section 54-1717, Idaho Code.

PUBLIC HEARING SCHEDULE: A public hearing concerning this rulemaking will be held as follows:
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BOARD OF PHARMACY Docket No. 27-0101-1404
Rules of the Idaho State Board of Pharmacy PENDING RULE

Wednesday, October 22,2014, 1:00 p.m.

Idaho Capitol Building
700 W. Jefferson St., Room WW53
Boise, Idaho 83702

The hearing site will be accessible to persons with disabilities. Requests for accommodation must be made not
later than five (5) days prior to the hearing, to the agency address below.

DESCRIPTIVE SUMMARY: The following is a nontechnical explanation of the substance and purpose of the
proposed rulemaking:

This docket of rules provides various forms of clarification, and harmony with 2014 statute changes. This docket
also addresses the situation whereby a patient cannot use their dispensed drugs when being admitted to an
institutional facility because the drugs are not unit dosed packaged. This docket of rules clarifies that a pharmacist
foreign graduate is required to obtain 1,500 student pharmacist hours; clarifies that a technician-in-training may only
renew two times; harmonizes the standard drug labeling rule with 2014 statutory changes; creates a new limited
pharmacy repackaging rule; clarifies when a controlled substance inventory is to be taken; allows pharmacist
immunizers to utilize all forms of injectible epinephrine; clarifies that statutory requirements of nonresident
registered pharmacists also pertain to nonresident licensed pharmacists; clarifies pharmacy security requirements;
combines various pharmacy authorized entry rules into one rule; and updates remote dispensing site security and
training requirements, also requiring a continuous quality improvement program.

FEE SUMMARY: The following is a specific description of the fee or charge imposed or increased: None.

FISCAL IMPACT: The following is a specific description, if applicable, of any negative fiscal impact on the state
general fund greater than ten thousand dollars ($10,000) during the fiscal year resulting from this rulemaking: NA

NEGOTIATED RULEMAKING: Pursuant to Section 67-5220(1), Idaho Code, negotiated rulemaking was
conducted. The Notice of Intent to Promulgate Rules - Negotiated Rulemaking was published under Docket No. 27-
0101-1401 in the July 2, 2014 Idaho Administrative Bulletin, Vol. 14-7, page 125, and in the August 6, 2014 Idaho
Administrative Bulletin, Vol. 14-8, page 84.

INCORPORATION BY REFERENCE: Pursuant to Section 67-5229(2)(a), Idaho Code, the following is a brief
synopsis of why the materials cited are being incorporated by reference into this rule: NA

ASSISTANCE ON TECHNICAL QUESTIONS, SUBMISSION OF WRITTEN COMMENTS: For assistance
on technical questions conceming the proposed rule, contact Mark Johnston, Executive Director, (208) 334-2356.

Anyone may submit written comments regarding this proposed rulemaking. All written comments must be
directed to the undersigned and must be delivered on or before October 22, 2014.

DATED this 29th Day of August, 2014.

LSO RULES ANALYSIS MEMO

THE FOLLOWING IS THE TEXT OF DOCKET NO. 27-0101-1404
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BOARD OF PHARMACY Docket No. 27-0101-1404
Rules of the Idaho State Board of Pharmacy PENDING RULE

031. PHARMACIST LICENSURE BY EXAMINATION: FOREIGN PHARMACY GRADUATES.

01. Licensure Submission Requirements. To be considered for licensure, a graduate of a school or

college of pharmacy located outside of the United States must submit an application for licensure by examination,

i : s certification of completion of a minimum of fifteen hundred (1500) experiential
hours:, and: -

a. Certification by the FPGEC: or ( )

b. Certification of graduation from a doctorate of pharmacy program from an aceredited school or

college of pharmacy within the United States.

02. Affidavit. An ldaho State Board of Pharmacy Employer’s Affidavit certifying the experiential
hours of a foreign pharmacy graduate must be signed by a pharmacist licensed and practicing in the United States and
submitted to the Board. The Board may also request verifiable business records to document the hours.  (3-2 1-12)

(BREAK IN CONTINUITY OF SECTIONS)

041.  TECHNICIAN-IN-TRAINING REGISTRATION.
A person who has not obtained or maintained technician certification may apply for registration as a technician-in-
training if the person satisfies all other requirements for registration as a technician and obtains and maintains

employment as a technician-in-training. (4-4-13)

01. Duties. Upon registration, a technician-in-training may perform any of the duties allowed by

statute or rule to be delegated to a registered technician under the supervision of a pharmacist. (3-21-12)

02. Renewal, The registration of a lechnician-in-training must be renewed by June 30 annually, but-is
however a technician-in-training may only renewable-tiro-f2-times a technician-in-training registration twice.

3H___ )

03. Registration Expiration. Upon the final expiration of a technician-in-training registration, a

person must satisfy the technician certification and registration requirements of these rules to be lawfully employed

as, or otherwise perform the duties of, a technician. (3-21-12)

04. Cancellation of Registration. Failure to maintain employment will result in the cancellation of the

registration. (4-4-13)

(BREAK IN CONTINUITY OF SECTIONS)

140. STANDARD PRESCRIPTION DRUG LABELING.
Unless otherwise directed by these rules, a prescription drug must be dispensed in an appropriate container that bears

the following information: (3-21-12)
01. Dispenser Information. The name, address, and telephone number of the dispenser (person or
business). (3-21-12)
02. Serial Number. The serial number. (4-4-13)
03. Date. The date the prescription is filled. (3-21-12)
04. Prescriber. The name of the prescriber. (3-21-12)
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BOARD OF PHARMACY Docket No. 27-0101-1404
Rules of the Idaho State Board of Pharmacy PENDING RULE

0s. Patient Name. F

a. If a person. the name of the patient; C
b. If an animal. the name and species of the patient: or ( )
[ If a school for epinephrine auto-injectors pursuant to Section 33-520A. Idaho Code. the name of the
school. )
06. Drug Name and Strength. Unless otherwise directed by the prescriber, the name and strength of
the drug (the generic name and its manufacturer’s name or the brand name). (3-21-12)
07. Quantity. The quantity of item dispensed. (3-21-12)
08. Directions. The directions for use. (3-21-12)
09. Cautionary Information. Cautionary information as required or deemed appropriate for proper
use and patient safety. (3-21-12)
10. Expiration. An expiration date that is the lesser of: (3-21-12)
a. One (1) year from the date of dispensing; (3-21-12)
b. The manufacturer’s original expiration date; (3-21-12)
c. The appropriate expiration date for a reconstituted suspension or beyond use date for a
compounded product; or (3-21-12)
d. A shorter period if warranted. (3-21-12)
11. Refills. The number of refills remaining, if any, or the last date through which the prescription is
refillable;, and (324124

12. Warning. The warning: “Caution: State or federal law, or both, prohibits the transfer of this drug to

any person other than the patient for whom it was prescribed:,” except when dispensing to an animal, when a warning

sufficient to conveyv “for veterinary use only” may be utilized.

%

13. Pharmnacist Identification. The initials or other unique identifier of the dispensing pharmacist or
dispensing prescriber. “HH-3H )

(BREAK IN CONTINUITY OF SECTIONS)

146. REPACKAGING.
A pharmacy may repackage a drug previously dispensed to a patient. pursuant to the patient or the patient's agent's
request. if: )
01, Unit Dose. The drugs are repackaged into unit dose packaging.
02, Pharmacist Verification. The repackaging pharmacist verifies;

a. The identity of the previously dispensed drugs as matching the label on the container that the drugs

were initially dispensed within: and

L[

L[

b. he validity and accuracy of the original prescription drug order,
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Room WW53

Chairman Rice, Vice Chairman Bayer, Senators Brackett, Patrick, Souza, Lee, Den
Hartog, Ward-Engelking, and Burgoyne

None

The sign-in sheet, testimonies and other related materials will be retained with
the minutes in the committee's office until the end of the session and will then be
located on file with the minutes in the Legislative Services Library.

Chairman Rice called the meeting to order at 8:00 a.m.
Chairman Rice passed the gavel to Vice Chairman Bayer.

Rules Review Department of Agriculture

Governing Manufacture Grade Milk, John Bilderback, Bureau Chief, explained
this rule covers sanitary milk quality standards for milk produced on a manufactured
grade dairy farm and the end products such as butter, whey butter, cheese and ice
cream. The 2014 Legislature passed S 1338 changing the legal authority. The rule
had not been updated since 1994 so much of the content of the rule was outdated
and needed to be changed.

There are six changes in the rule:

» A change to be consistent with OAR requirements. Documents incorporated by
reference are now formalized in a specified section, for example, Section 004.,
Incorporation by Reference.

» The Methods of Analysis section was removed because IDAPA 02-0409,
Rules Governing Milk and Cream Procurement and Testing, now cover these
requirements. This rule now classifies all methods of analysis.

» Section 400, Standards of Identity for Ice Cream Products, has been removed
and referenced to the National Standards of Identity. Aligning with the national
standards is important to ensure Idaho products are allowed to move freely in
interstate commerce.

* Currently, the Idaho Code and rules do not specify quality standards for butter or
whey butter. This rule establishes quality standards to ensure that butter and
whey butter, made in Idaho, are of high quality. These standards are outlined in
Sections 500 and 501.

» Update to technology methods of testing have been changed to coincide with the
national standards of milk quality and component testing.

» Changes in terminology to ensure consistency.

In summary, these changes do not alter how the Idaho State Department of
Agriculture (ISDA) regulates manufactured grade dairy farms in Idaho, the farms
sanitary criteria or milk quality standards.



MOTION:

Senator Souza asked for clarification on manufactured grade producers. Is there a
different standard for a large dairy producer versus a smaller producer who milks a
few dairy cows? Mr. Bilderback answered there are three classifications of milk
produced in Idaho: 1) grade A product; 2) manufactured grade products; and 3) raw
milk (smaller farms). If the farm is not producing raw milk they would fall under the
manufactured grade milk or grade A rules.

Chairman Rice asked Mr. Bilderback to clarify the definition of poor animal housing
conditions under the Section on unsanitary conditions. Mr. Bilderback answered
the dairy plant has an obligation to exclude milk if the animals or their udders are in
standing water. The dairy plant would have an obligation to work with that producer
to clean up the dairy farm.

Chairman Rice questioned the language on page 28, under 03. b. "shall" is being
changed to a "may" in referring to when a producer ships milk testing positive for
drug residue 3 times in a 12 month period. Mr. Bilderback explained depending on
the findings of the residue investigation by ISDA this language change will allow the
department the flexibility to use "may revoke their license instead of shall".

Senator Burgoyne wondered about the word "poor" on page 24. Is this solely a
burden on the dairy plant or does it trigger wider ramifications with respect to ISDA?
Would it entail an investigation plus action in poor milking procedures or animal
housing conditions? Mr. Bilderback stated that the term poor is not defined, and it
would be the responsibility of the dairy plant to reject the milk from a producer. For
example: The plant's fieldman goes out to a milk producer and finds the facility in
disarray they have an obligation to work with that producer on clean-up procedures.
Bringing them back into compliance to ensure a milk supply that is wholesome for
the residents of Idaho, as well as nationally and internationally.

Senator Bracket asked if the dairy industry supports the rule changes. Bob
Naerebout, Executive Director of the Idaho Dairyman Association (Association),
stated that the dairy industry was involved in the rulemaking process and is
supportive of the changes. He also stated that the Association is very satisfied with
the language for sanitary conditions. Brent Almstead, lobbyist for Milk Producers,
stated that they participated in the negotiated rulemaking process, and the Milk
Producers fully support the rule.

Mr. Almstead clarified the question of unsanitary conditions stating that dairies
are inspected on a regular basis by ISDA. Fieldmen from the processing industry
are in those dairies frequently. Any fieldmen who came onto a dairy that was
unsanitary would help the dairy correct those conditions and bring the dairy back
into compliance. These unsanitary conditions would be very rare. Senator Patrick
stated the dairy industry is outcome based, and there is no way that contaminated
milk would get into the food supply. If a dairy is operating in an unsanitary manner,
that will put them out of business.

Senator Patrick moved to approve Docket No. 02-0405-1401. Senator Brackett
seconded the motion. The motion carried by voice vote.

Senator Burgoyne commented that he would vote in favor of the motion, but he is
troubled by the language change of shall to may under, 03. b. on page 28.
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DOCKET NO.

02-0406- 1401:

MOTION:

DOCKET NO.

02-0414-1401:

MOTION:

Governing Licensed Dairy Plants, John Bilderback, Bureau Chief, said this rule
governs the departments for the design, construction and operations of dairy plants
which process milk for manufacturing purposes. Last year the 2014 Legislature
passed S 1338, and as a result, the ISDA made the necessary change in the legal
authority from Chapter 4 to Chapter 5 to align this rule with the statute change. The
document incorporated by reference was also updated to the newest version, July
2011. There were three changes in the incorporated document and none affect how
dairy plants are licensed or regulated in Idaho. This document outlines standards
for the clean room environment in a dairy plant including: cleaning, sanitation,
lighting, and ventilation and inspection requirements for the water supply.

Senator Souza moved to approve Docket No. 02-0406-1401. Senator Den
Hartog seconded the motion. The motion carried by voice vote.

Governing Dairy Waste, John Bilderback, Bureau Chief, said the Dairy Waste
Rule covers the requirements of the waste system construction and discharges
from dairy farms. The 2014 Legislature passed S 1378, the Dairy Environmental
Act (DEA). This rule incorporates the necessary changes to ensure it is consistent
with the DEA. Specific items that were required in the update: 1) definitions; 2)
compliance schedule for unauthorized discharges; 3) compliance schedules; and 4)
penalties for violations.

Senator Den Hartog asked about Definition 15, National Pollutant Discharge
Elimination System (NPDES). Are dairies required to have a NPDES permit? Mr.
Bilderback explained the NPDES was a definition that was in the DEA and was
added to this rule.

Senator Brackett stated on page 49, Definition 06, "where dairy waste is stored,
collected or treated" stockpiled is not listed; is that an omission or covered
elsewhere in the rule? Mr. Bilderback replied rules governing stockpiling of
agricultural waste are defined in Rule 02-0431. Senator Brackett asked if in his
opinion it would be appropriate to include stockpiling in this section of the rule.
Mr.Bilderback responded during the negotiation process of S 1376, stockpiling
was not an important definition in the DEA. Chairman Rice commented that it was
his opinion that stockpiles would be included in the term stored, collected or treated.

Sara Arkle, Community Conservation Associate with the Idaho Conservation
League (ICL), stated since 1973 the Association has been Idaho's voice for clean
water, air and wilderness. ICL works to support those values through public
education advocacy and policy development. The ICL does not support this rule
because it did not go through the negotiated rulemaking process. The negotiated
rulemaking process is an important procedure in the creation of rules for the
State, and ICL was not included as a stakeholder in the negotiation of this rule.
Senator Patrick asked Ms. Arkle if the ICL has any objections to the rule. Ms.
Arkle responded that ICL objected to Definition 22, Unauthorized Discharge.
The definition appears to be missing a sentence that designated the hauler is
responsible for the waste during transit which was part of the wording in the
previous rule definition of a discharge violation.

Senator Ward-Engelking advised that she would oppose the rule because of the
contamination risk of the State's ground water and she voted against S 1378.

Senator Brackett moved that Docket No. 02-0414-1401 be held at the discretion
of the chair. Senator Ward-Engelking seconded the motion. The motion carried
by voice vote.
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DOCKET NO.
02-0419-1401:

Governing Domestic Cervidae, Dr. Leibsle, Deputy Administrator, stated

this proposed fee rule will allow the Domestic Cervidae Program to be fiscally
solvent. The rule implements an increased fee schedule and a reduction in facility
inspection frequency which will increase program revenues and decrease program
management expenses.

The rule change specifies:

1. Disease criteria for Chronic Wasting Disease (CWD) surveillance to no less
than 10 percent. This change narrows that reduction in CWD surveillance to
no less than 10 percent of harvested animals. Any animal that is intentionally
removed for shooting purposes or meat production will be subject to CWD
surveillance. Any domestic cervidae that dies for any other reason must still
be sampled at the 100 percent level.

2. The criteria for facility inspection frequency was annually under the change it
will be every five years.

3. The rule change specifies the annual assessment fee of $5 per head per year
will now be $10 per head per year.

Senator Ward-Engelking asked if the Department of Idaho Fish and Game
participated in the negotiated rulemaking process. Dr. Leibsle answered that the
Department of Idaho Fish and Game was present at negotiated rulemaking and
commented on the final language of the rule.

Senator Den Hartog questioned the income and expenses generated from the
current and new fee schedule. Dr. Leibsle stated that the fiscal year (FY) 2014 ($5
per head per year) generated revenue was $23,500. The estimated total revenue
for FY 2015 will be $65,000. Expenses in FY 2014 were $48,000, so the Cervidae
Program ran out of money in May of 2014. Senator Dan Hartog asked if the
program fee increase will generate a surplus. Dr. Leibsle answered under Section
090, Fees, it states that it is the intention of the ISDA to meet annual expenses and
establish a reserve fund to account for any unforeseen expenses. The annual
assessment fee may be reduced if program revenue accumulates to a balance of at
least $100,000 in excess of the projected annual cost.

Senator Patrick asked how many domesticated cervidae have been found with
CWD. Dr. Leibsle responded Idaho has never had a domestic or wild cervidae
test positive for CWD.

Stan Boyd, representing the Elk Breeders Association, said the industry supports
the rule. The industry knew that the program was not adequately funded. In the
negotiated rulemaking process they found a way to raise revenues and lower
regulations. ISDA has performed 100 percent testing on the herds for the last 20
years and found no positive testing for CWD. The rule reduces testing on cervidae
taken for hunting or meat.

Senator Patrick asked if CWD had been found in the wild herds. Dr. Leibsle
stated CWD has not been found in the wild herds of Idaho.

Senator Lee asked how did ISDA testing for CWD go from 100 percent to 10
precent. Dr. Leibsle answered the 10 percent was a product of the negotiation
during the 2014 statutory amendment which was deemed the level of surveillance
the Legislature chose and passed into law.
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DOCKET NO.
02-0421-1401:

Forrest Goodrum, Ada County Fish and Game League, a local conservation
group, spoke in opposition to the reduction to 10 percent testing, explaining that it
will be inadequate protection for the herds. For example: There is an elk farmer
who has two elk farms in Utah and an elk farm in Idaho. In October 2014 the farmer
shipped a bull from his south Utah farm to the north Utah farm, and the bull was
subsequently shot. In December 2014 the bull tested positive for CWD. This elk
tested positive under Utah's 100 percent testing program. If the bull had been shot
in Idaho, there would have been a 90 percent chance that the bull would have gone
undetected for CWD under this testing reduction.

Senator Brackett moved to approve Docket No. 02-0419-1401. Senator Patrick
seconded the motion. The motion carried by voice vote. Senator Ward-Engelking
requested that she be recorded as voting nay.

Importation of Animals - Meningeal Worm Parasite, Dr. Leibsle, Deputy
Administrator, said this proposed rule is the result of a petition from the Idaho Elk
Breeders Association. The changes to the rule include: 1) The removal of an
import restriction on domestic cervidae from regions endemic with P. tenuis. P.
tenuis is a parasite known as meningeal worm and known to exist in domestic
cervidae. The removal of the import restriction will allow domestic cervidae to be
imported from regions endemic for meningeal worm, but not before they receive
a deworming treatment prior to import, on the recommendation of a veterinarian.
2) Prohibit importation of domestic cervidae that are known to be infected with
meningeal worm or exposed to an animal that has them. 3) A requirement of a
health certificate that accompanies all domestic cervidae imports. The certificate
verifies that none of the animals in the shipment have been exposed to or display
symptoms of meningeal worm.

Senator Ward-Engelking asked if the meningeal worm can be detected in a
live animal. Dr. Leibsle answered that the worm is very difficult to detect in live
animals, and currently there is no test available to detect the worm's presence.
Senator Ward-Engelking asked how do veterinarians know when to treat the
infected animals. Dr. Leibsle clarified that the rule change requires that all elk
being shipped into the State receive the deworming treatment.

Chairman Rice asked if there are other livestock known to have the meningeal
worm, and how effective is the treatment. Dr. Leibsle answered that as pertains
to this rule meningeal worm has been documented in several species of domestic
cervidae stock. The worms are predominantly found and known to exist in white
tailed deer even though they show no symptoms and shed the organism. EIk
intermittently shed and show symptoms of infection of meningeal worm. There is a
very high rate of fatality in moose associated with this worm. The recommended
deworming treatments are prescribed for use in cattle. There is not a specific drug,
and there is very little research available concerning deworming medications as
they apply to cervidae.

Forrest Goodrum, Ada County Fish and Game League, spoke in opposition to the
proposed rule change. This change is not a technical adjustment but a big game
changer. The existing rule imposes a geographic quarantine against importation
of a deadly livestock parasite. This quarantine method has worked in Idaho's wild
and domestic livestock which have not been infected with the meningeal worm. He
believes this proposed rule change will create a risk to wild and domestic livestock.
This is the conclusion that can be drawn from the scientific information about the
worm (see attachment 1). Meningeal worm in elk can cause debilitating neurological
disease and death. Scientists believe the reason that elk reintroduction in the east
has failed is due to meningeal worm. Control: Every effort should be made by
government regulation and the game ranching industry to prevent the introduction
of meningeal worm in western North America. There is no reason to believe that
conditions in western North America are unsuitable for transmission if the worms
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were to arrive by infested cervidae. A non-symptomatic infected elk shipped into
Idaho could decimate the herds. The certificate of veterinarian inspection required
in Section 600.04 specifies treatment by dewormer before import into Idaho. None
of the deworming medications have been tested in controlled studies on cervidae.
Section 600.05 requires the veterinarian to give a written statement that no cervids
had displayed symptoms or exposure from a premises. There is no test available to
detect the worms presence in cervidae.

Senator Souza asked Dr. Leibsle if there had been controlled testing of the
deworming medication treatment. Dr. Leibsle answered that there have been
controlled studies conducted on the medication as it pertains to specific species of
cattle. Senator Souza asked if medication that is used in cattle could be effective
in the elk population. Dr. Leibsle stated this is a complicated question that should
be answered by the research laboratories that developed the dewormer.

John Caywood, Ada County Fish and Game League, spoke in opposition to the
proposed rule change, saying this industry proposal will dismantle Idaho's animal
health regulations for cervidae. This rule has a very narrow economic base which
benefits shooter bull operators placing the cervidae herds at risk. This rule change
reduces animal health protection and endangers Idaho's economy and resources
(see attachment 2).

Stan Boyd, representing the Idaho Elk Breeders Association, explained the reason
the industry proposed these rule changes were genetics. The breeders would like
to bring stock in from other states to improve their herds. The elk that would be
shipped into the State would be treated with the dewormer and have a certificate
of veterinary inspection. The producers use the best medicine available to treat
the cervidae. These breeders have an economic incentive to protect their herds
from disease.

MOTION: Senator Souza moved that Docket No. 02-0421-1401 be held at the discretion
of the chair. Senator Burgoyne seconded the motion. The motion carried by
voice vote.

ADJOURNED: There being no further business, Vice Chairman Bayer adjourned the meeting
at 10:08 a.m.

Senator Rice Carol Deis
Chair Secretary
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INTRODUCTION. Of mammalian lungworms, none
has attracted as much attention as members of the gen-
era Parelaphostrongvlus and Elaphostrongylus. These
genera comprise a small but important group of para-
sites found in ruminants, notably members of the
Cervidae. This chapter reviews the six known species
in these genera, with emphasis on recent literature.

PAREIAPHOSTRONGYLUS TENUIS

(DOUGHERTY 19%45)

Classification: Nematoda: Metastrongyloidea:
Protostrongylidae.

Synonyms: Odocoileostrongylus tenuis (Dougherty
Schulz, 1951; Elaphostrongylus odocoilei
Anderson, 1956 (not Hobmaier and Hobmaier,
1934); Neurofilaria cornellensis Whitlock, 1952;
Elaphostrongylus fenuis (Dougherty) Whitlock,
1959, Smith and Archibald, 1967.

Common Names: Cerebrospinal nematodiasis,
parelaphostrongylosis, meningeal worm, brain
worm, moose sickness, moose disease.

Parelaphostrongylus tenuis is common almost
everywhere white-tailed deer (WTD) (Odocoileus vir-
ginianus) occur in eastern North America (Fig. 9.1).
Little or no disease is apparent in white-tails, but when
other native cervids, and some bovids and camelids,
encounter the parasite, debilitating neurological signs
may result. Since the discovery that P, fenuis was the
causative agent of “moose sickness” (Anderson
1964a,b), considerable knowledge about this parasite
has accumulated in the literature. Yet our understanding
of its past and present impact on populations of wild
moose (Alces alces) and other native cervids remains
incomplete. In certain_areas, parelaphostrongylosis,
causes financial loss to owners of llamas, sheep, and
goats that share range with white-tailed deer, and it is
an important concern in zoos and game farm seflings
Fear of spreading this parasite to western North Amer-
ica has led to legislation restricting the translocation of
white-tails and other hosts in which the parasite occa;
sionally matures,

Previous reviews of P. tenuis include Anderson
(1968, 1971a), Anderson and Prestwood (1981),
Lankester (1987), Anderson (1992), Lankester and
Samuel (1998) (also, see annotated bibliography on
members of Parelaphostrongylus and Flaphostrongy-

MURRAY W, LANKESTER

lus by Samuel 1991). The present account defers to
Anderson (1971a) and Anderson and Prestwood (1981)
for some earlier references, but attempts to cite most
recent literature, particularly that on the biology and
epizootiology of P fenuis in white-tailed deer, the
impact of this parasite on other species, and advance-
ments in diagnostic methods. For information on the
parasite’s morphology and phylogeny, readers are
referred to Anderson (1963a,b), Platt (1984), Carreno
and Lankester (1993, 1994}, and Carreno and Hoberg
(1999;

Life History. Adult P. tenuis are long and thread-
like. Males are up to 6.2 cm long x 0.2 mm wide and
greenish-yellow to brown in color (Table 9.1, Fig. 9.2).
Females are up to 9 cm x 0.25 mm and coloured darker
brown to black by the contents of their intestine (Car-
reno and Lankester 1993). In white-tailed deer, adult
worms are found most frequently in the veins and
venous sinuses of the cranial meninges. These include
the cavernous and intercavernous blood sinuses in the
floor of the cranium, as well as the connecting sagittal
and transversc venous sinuses in the overlying dura
membrane (Anderson 1963a; Slomke et al. 1995).
Worms also occur free in the cranial subdural space,
where they are easily detected on the surface of the
brain or on the inner surface of the dura (Gilbert 1973).
Few worms are found adhering to or beneath the pia in
white-tailed deer (Slomke et al. 1995). In abnormal
hosts such as moose, worms may be associated with the
cranial nerves, and their eggs and larvae have been
found in the eyes (Anderson 1965a; Kurtz et al. 1966).
Rarely, worms are swept from the blood sinuses to
other locations in the body. This probably explains the
recovery of the holotype specimen of P. fenuis from the
lung of a white-tailed deer and its original assignment
to Prneumostrongylus by Dougherty (1945).
Unembryonated eggs released by females into the
venous blood are carried to the heart and then to the
lungs, where they lodge in alveolar capillaries and
complete their development to the first larval stage (L)
(Table 9.2). Eggs laid by females extravascularly
within the cranium develop and hatch, but whether
these larvae can enter the circulation and reach the
lungs is unknown. L,’s move into the alveolar air space
and are propelled out of the lungs in the layer of
mucous that moves upwards on the so-called ciliary
escalator lining most of the respiratory tree. Upon
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P. tenuis

P. andersoni

P. odocoilsi

E. rangiferi

FIG. 9.1—Distribution of the four species of elaphostrongyline nematodes of cervids in North America. Shaded areas indicate
the known distribution of the parasite in the cervid hosts illustrated (P. fenuis in white-tailed deer, P. andersoni with a disjunct
distribution in white-tailed deer and more continuous distribution in woodland and barrenground caribou, P. odocoilei in mule
deer [larger silhouette] and black-tailed deer [smaller sithouette], and E. rangiferi in woodland caribou). There are no pub-
lished reports of P, tenuis in Kansas (?). The dotted line approximates the western limits of the distribution of white-tailed

deer. Arrowheads accentuate the location of isolated reports.

reaching the pharynx, larvae are swallowed and pass
unharmed through the digestive tract and out with the
feces (Anderson 1963a).

Most L,’s are located on the surface of fecal pellets
in a thin layer of mucous (Lankester and Anderson
1968; Forrester and Lankester 1997a). This contrasts,
for example, with the location of larval Protostrongylus
spp. of bighorn sheep (Ovis canadensis) that are most
numerous toward the center of pellets (Forrester and
Lankester 1997b). L’s of P. tenuis readily leave pellets
immersed in water and presumably are also removed
by rain and melting snow. To develop further, they must

peneirate, or be caten by, a terrestrial snail or slug.
A large variety of species are capable of serving as
intermediate hosts (Anderson and Prestwood 1981)
(Table 9.3). Terrestrial gastropods may become
infected most frequently when they encounter larvae
dispersed in the soil. This method of infection has been
demonstrated to occur under laboratory conditions
(Lankester and Anderson 1968) and might explain why
most naturally infected gastropods contain few larvae.
Natural infections have not been found in aquatic snails
but Lymnea sp. has been infected experimentally
(Anderson 1963a).
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'ABLE 9.1—Aduit dimensions of elaphostrongyline nematodes in North American cervids (um), unless

therwise indicated

P tenuis* P. andersoni® P. odocoilei© E. rangiferi®
Mean Range Mean Range Mean Range Mean Range
lales
Length (mimn) 35 (31-62) 20 {19-23) 23 (18-26) 35 (31-38)
Width 162 (92-200} 111 (37-140) 147 {138-156) 199 (175-220)
Espohagus length 640 (562-770) 726 (670770} 653 (565-717) 681 (630-740)
Nerve ring — (110-150) 85 (80-100) 88 (68-94) 132 (100-170)
Excratory pore! — (1001407 103 (87-120) 75 (56-54) 153 (115-173)
Spicule length 223 (202-249) 104 (87-113) 149 {132-170) 220 (203-232
Gubernaculum length 109 (89-137) 47 (42-52) 93 (73-112) 75 (63-85)
“emales
Length (mm) 79 (66-90) 31 (30-33) 44 (39-48) 47 47)
Width 209 (120-250) 113 (95-130) 163 (141-179) 223 (220-240)
Espohagus length 694 (623-796) 747 (670-900) 627 (588-058) 698 (635-770)
Nerve ring’ 104 (90-126) 90 (70-100) 92 (79-106) 131 {120-150)
Exeretory pore' 139 (109-164) — (67-130) 78 (71-82) 145 (118-170)
Vulva® 181 (138-233) 122 (97-170) 178 (161-194) 300 (300)
Tail 53 (35-62) 53 (40-75) 43 (44-65) 68 (68)

Measurements according to Carreno and Lankester (1993). Others available from Anderson (1956).
"Measurements according to Prestwood (1972} Others available from Pybus and Samuel (198 1), Lankester and Hauta (1989),

Carreno and Lankester (1993), Lankester and Fong (1998).

‘Measurements according to Platt and Samuel (1978h). Others available from Hobmaier and Hobmaier (1934), Brunetii

(1969).

“Measurements according to Lankester and Fong (1998). Others available from Lankester and Northeott (1979), Carreno and

Lankester (1993).
*From Anderson (1956).
Position measured from anterior end.
tPosition measured from posterior end.

In the foot tissue of gastropods, L,'s molt to the L,
and then to the L, or infective stage. The rate of devel-
opment is temperature dependent. Almost 4 weeks
wa== required to reach the infective stage at tempera-

fluctuating between 18° € and 30° C (Anderson
lyusa). It probably takes 2-3 times as long at lower
field temperatures likely experienced by terrestrial gas-
tropods, although this has never been investigated.
Development is slowed or stopped in snails that esti-
vate to avoid dessication, but resumes with the return of
favorable conditions. L,’s can survive freezing temper-
atures over winter in gastropods and probably remain
viable for the life of the intermediate host (Lankester
and Anderson 1968). :

White-tailed deer become infected when they acci-
dentally ingest terrestrial gastropods along with vegeta-
tion. L,’s released by digestion from gastropod tissues
penetrate through the gastrointestinal wall (particularly
of the abomasum) and reach the peritoneal cavity
(Anderson 1963a, 1965b,c). Their migration to the cen-
tral nervous system is thought to be direct. Migrating
dorsally in the abdominal cavity and following lateral
spinal nerves, mostly in the lumbar region, larvae reach
the vertebral canal in about 10 days (Anderson and
Strelive 1967, 1969). Still in the third larval stage, they
enter tissue of the spinal cord (dorsal horns of grey
matter) and molt twice to the fourth and then to the
fifth, or subadult stage. By 40 days after infection, most
worms have left the spinal cord, apparently via dorsal
nerve roots. They move anteriorly in the spinal sub-
dural space to reach the cranium and enter the venous

sinuses. The presence of developing worms in the neu-
ral parenchyma of the brain of white-tailed deer appar-
ently is rare (Anderson 1968).

The prepatent period of P. tenuis in white-tailed deer
varies from 82 to 137 days (Anderson and Prestwood
1981; Rickard et al. 1994). It apparently varies
inversely with the infecting dose (Rickard et al. 1994,
but white-tailed deer age at the time of infection may
also be important (M.W. Lankester and A.A. Gajadhar,
unpublished). Fawns born in early June become natu-
rally infected and pass larvae as early as mid-October
(Peterson and Lankester 1991), but most do not
become patent until mid-December or January, a
prepatent period estimated to be ~4.5 months (Slomke
et al. 1995). The ensuing production of larvae by newly
infected white-tailed deer has not been studied thor-
oughly. In one experimentally infected fawn, larval
output increased rapidly following patency, peaked 1
month later, and then declined (Samuel et al. 1992).

Most white-tailed deer acquire a small number of
worms within the first or second summer of their life,
and intensity does not increase appreciably thereafter
(Slomke etal. 1995). Up to 71% of fawns were infected
within 5-6 months of birth, and 91% by the time they
were 17-18 months old. Average intensities by host age
were 2.7 (fawns), 3.0 (yearlings), 3.5 (2 to 6 years) and
4.1 (7 to 15 years). Similar observations were made by
Anderson and Prestwood (1981), who first suggested
that white-tailed deer acquire a protective immune
response against repeated infection. The high propor-
tion of unisexual P. feruis infections in white-tailed
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FIG. 9.2—Bursae of North American elaphostrongyline nematodes, ventral view: v, ventral 1ay; [, lateral ray; ed, externaldor-
sal ray; d, dorsal ray. Parelaphostrongylus tenuis from white-tailed deer: P. andersoni from white-tailed deer and barren
ground caribou: P. odocoilei from black-tailed deer and mule deer; Elaphostrongylus rangiferi from cariboua (bottom right
specimen) and moose (After Carreno and Lankester 1993; used with permission of NRC Research Press.).

deer provides additional evidence of an acquired
immunity. As many as one-third of infected white-
tailed deer pass no larvae in their feces because adult
worms of only one sex are present (Slomke et al. 1995).
If repeated infections were possible, the proportion of
these unisexual infections would decrease in older ani-
mals, but this was not observed. As well, since the

mean number of worms acquired by fawns during their
first summer and fall was unchanged during their sec-
ond summer as yearlings, this protection must develop
during winter. Variations in the length of the frost-free
period when transmission to fawns is possible will,
therefore, influence both the mean intensity and the
proportion of patent infections. White-tailed deer in
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TABLE 9.2—Larval dimensions of elaphostrongyline nematodes in North American cervids (pm)

Larva P tenuis® Pandersoni® P odocoile: E. rongiferi

First Stage
Length 348(310-380) 351(308-382) 378¢ 426(381-490)
Width 18(16-19) 17(17-18) 17 20(17-24)
Nerve ring 934{80-112) 94(66-109; 110(95-130;
Excretory pore 94(80-112) 94(66-109) 98 109(97-123)
Esophagus 165(132-181) 175(163-183) 166 191¢163-230;
Genital prim. 224(210-246) 234(216-249) — 267(243-325)
Tail 32(29-41) 32(27-36) 40 44(32-533

Third Stage
Length 971(960-1080) 1019(966-1260) 890(738-977) 1004(937-10:41)
Width 42(36-43) 36(33-50) 44(36-52) 46(42-49)
Nerve ring 114(100-125) 117(100-133) 141(135-134) 139(120-150)
Excretory pore 133(122--149) 117{(100-133) — 153(138-163)
Esophagus 352(300-400) 358(300-420) 323(282-399) 381(338-421)
Genital prim. 629(569-707) 681(600-800) 561(521-586) 615(574-648)
Tail 35(31-43) 35(33-45) 47(45-50) 52(40-70)

*Anderson (1963).

"Prestwood (1972).

‘Lankester and Northcott (1979).
‘Hobmaier and Hobmaier (1934).
*Ballantyne and Samuel (1984).

some southern areas reportedly have slightly greater
numbers of worms than deer near the northern limit of
their range (Anderson and Prestwood 1981).

Field evidence provided by Slomke et al. (1995) sup-
ports the hypothesis that P renuis is long-lived in
white-tailed deer and that worms acquired by fawns
may persist for life. This is consistent with observation
by others on the related nematodes, E. cervi and P
odocoilei that are known to live at least 6 and 8.5 years,
respectively (Watson 1984; W.M. Samuel, personal
communication).

Epizootiology

DISTRIBUTION. Meningeal worm is common in
white-tailed deer of the deciduous forest biome and
deciduous-coniferous ecotone of eastern and central
North America (Fig. 9.1). It is rare or absent in the
coastal plains region of the southeastern United States
and is not documented in western North America. New
distribution records not listed by Anderson and Prest-
wood (1981) include Foreyt and Trainer (1980) (Wis-
consin), Beaulieu-Goudreault (1981) and Claveau and
Fillion (1984) (Quebec), Garrison et al. (1987) (Mis-
souri), Platt (1989) (Indiana), Comer et al. (1991)
(South Carolina), Jarvinen and Hedberg (1993) (Iowa),
Wasel (1995) (North Dakota, Saskatchewan), Davidson
et al. (1996) (Wassaw Island, Geogia), and Oates et al.
(1999) (South Dakota and Nebraska).

In 1968, P. fenuis was recovered from one white-
tailed deer in Collier Co., Florida, where it was proba-
bly introduced with white-tailed deer from Wisconsin
(Prestwood and Smith 1969). However, it has not been
found there since, despite large numbers of white-tailed
deer having been examined (Comer et al. 1991). Its
occurrence on Wassaw Island off the coast of Georgia

was also attributed to an introductien of white-tailed
deer from Pennsylvania, further adding credence to
concerns thai P, femuis can be spread through the
translocation of infected hosts (Davidson'et al. 1996).

It is not known what limits the natural spread of the
parasite_westward, The drier centrdl grasslands of
North America are presumed to be a barrier by being
less hospitable for gastropods, but it is more difficult to
imagine why the more northerly aspen parklands did
not provide a corridor (Anderson 1972). Tt is equally
unclear why P. tenuis is rare or absent in white-tailed
deer of the coastal plains portion of the Atlantic and
Gulf coast states of Alabama, Georgia, Mississippi,
South Carolina, and Florida. Prestwood and Smith
(1969) suggested that this might be due to a scarcity of
suitable species of gastropod intermediate hosts or to
other factors associated with the predominantly sandy
soil, pine forest habitat. However, Davidson et al.
(1996) rejected this hypothesis on finding a high preva-
lence of P. tenuis in white-tailed deer occupying simi-
lar habitat on Wassaw Island, Georgia, where the worm
appears to have persisted for almost 90 years. Since the
related nematode, P. andersoni, is successfully trans-
mitted among white-tailed deer in the coastal plains
region (Forrester 1992), yet concurrent infections of P
andersoni and P. tenuis are rare (Prestwood et al.
1974), some form of host cross-immune response
might prevent the geographical overlap of the two par-
asites (Lankester and Hauta 1989).

HosT RANGE. White-tailed deer is the normal defini-
tive host in which P renuis becomes patent without
causing disease. However, the parasite develops to
varying degrees in a variety of abnormal hosts that have
contracted infection on natural white-tailed deer range,
in proximity to white-tailed deer in zoos or game
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farms, and by experimental infection. These include
moose, wapiti (Cervus elaphus canadensis), red deer
(T~ e. elaphus), woodland caribou (Rangifer tarandus,
caribow), reindeer (R. r. tarandus), mule-deer
(Odocoileus hemionus hemionus), black-tailed deer (0.
T columbianus) and black-tails x white-tailed deer.
hybrids, fallow deer (Dama dama), and _the non-

cervids, bighorn sheep (Ovis canadensis), domestic

tep_and goats, llamas, guanocos, alpacas, camels,
pronghorns { ntilocapra americana), eland (Taurotra-

gus oryx), sable antelope (Hippotragus niger). and pos:

sibly bongo antelope (Tragelaphus eurycercus), scimi-
tar-horned oryx (Qryx dammah), blackbuck antelope
(Antilope cervicapra), and domestic cattle (see Ander-
son 1992; Rickard et al. 1994; Oliver e al. 1996;
Yamini et al. 1997). The parasite causes neyrologic dis-
ease in most of these, and occasionally becomes patent,
passing small numbers of larvae, as in moose and
wapiti.

Guinea pigs have proven to be useful laboratory
hosts for investigating the hematological response (0
infection and the parasite’s tissue migration route; a
few L,’s may reach the central nervous system, develop
to the subadull stage, and produce paresis (Anderson
and Strelive 1966b; Spratt and Anderson 1968; Bresele
1990). A single worm was found in the brainstem of a
domestic rabbit (Oryctolagus cuniculus) given 100
L,’s, but none was recovered from cotton-tails (Sylvila-
gus floridanus) or a swamp rabbit (8. aquaticus), each
given 25 L3’s (Nettles and Prestwood 1979).

PREVALENCE AND INTENSITY IN WHITE-TAILED
DEER AND GASTROPODS. The reported prevalence of
meningeal worm in white-tails varies widely
(1%-94%) (see review by Anderson and Prestwood
1981 and additional reports by Foreyt and Trainer
1980; Beaulieu-Goudreault 1981; Kocan et al. 1982;
Rau 1984; Upshall et al. 1987; Thomas and Dodds
1988: Dew 1988; Comer et al. 1991; Foreyt and
Crompton 1991; Garner and Porter 1991; Bogaczyk et
al. 1993: Jarvinen and Hedberg 1993; Pitt and Jordan
1994: Slomke et al. 1995; Davidson et al. 1996; Peter-
son et al. 1996; Gogan et al. 1997). This wide variation
in prevalence may, however, be due mostly to sampling
error. Instead, most or all white-tailed deer in a popula-
tion may eventually become infected as was suggested
several years ago by Karns (1967) and Behrend and
Witter (1968). This was recently confirmed by Slomke
et al. (1995) for a low density white-tailed deer popu-
lation in northern Minnesota. Ninety-one percent of
yearlings and 96% of animals 7-15 years old were
infected. Lower percent infection has been observed in
habitats near the extreme limits of the parasite’s distri-
bution (Kocan et al. 1982; Comer et al. 1991; Whitlaw
and Lankester 1994b; Wasel 1995).

Underestimates of prevalence may be due to a lack
of care and skill required to find adult worms in venous
sinuses, the inclusion of traumatized heads that cannot
be reliably examined, or sampling at the wrong time
of the year. Young, infected animals available from

hunters in autumn may not yet have either adults in
head or first-stage larvae in feces. Their inclusiol
calculations may grossly underestimate the ove
population prevalence. Copsiderable discrepancy

occurs between prevalence determined by exami
heads and that from feces (Anderson and Prestw
1981; Thomas and Dodds 1988; Bogaczyk 1990; (
ner and Porter 1991). Much of this is due to unisex
occult infections that are not identified by fecal ex:
nation (Slomke et al. 1995). In addition, prevalt
may be underestimated by examining feces in fall
early winter when larval output by older animals

its lowest and may have fallen below levels detecl
using the Baermann technique (Peterson et al. 1§
White-tailed deer heads and feces are best collecte:
examination from February to April, and only

standardized for age and season should be compar

The prevalence of infection does not appear to
with host sex (Garner and Porter 1991; Slomke ¢
1995: Peterson et al. 1996), although some e
authors suspected this to be the case (Gilbert 1
Thurston and Strout 1978). There is some evidence
overall sample prevalence in white-tailed deer
vary annually in relation to summer precipit
(Gilbert 1973; Bogaczyk 1990; Peterson and Lank
1991; Bogaczyk et al. 1993), but workers have fail
find a consistent relationship between prevalence
white-tailed deer population density (Karns |
Behrend and Witter 1968; Gilbert 1973; Brown
Thomas and Dodds 1988; Bogaczyk 1990; Garne
Porter 1991; Peterson and Lankester 1991; Bog:
et al. 1993).

Only the white-tailed deer fawn cohort is usefi
investigating environmental factors that may alter
of transmission of the parasite. Significant annual
ation in the prevalence of first-stage larvae measu
fawns in late winter correlated best with the numl
days prior to snow accumulation the previou
(Peterson et al. 1996). Extended periods for tran
sion in the fall were thought to increase the num/
animals becoming infected and to reduce the num
unisexual infections.

The intensity of adult P. renuis in white-tailec
usually is quite low. Anderson and Prestwood (
reviewed the accumulated literature and reported
sities of 1—20 worms with mean intensity ranging
1.5 to 8.7 worms. Mean intensity changes littl
deer density or with age after 1 year (Behrend
Gilbert 1973; Slomke et al. 1995). In fact, a thx
number of adult worms may be reached that
exceeded appreciably as white-tail densities as
probability of infection increase. Slomke et al. 1
found the same mean intensity of adult wor
white-tailed deer confined year-round in a fence
at a density of 30/km? (3.5 £ 1.8 worms) as in tl
a summer density of about 2/km* (3.0 £ 2 w
Occasionally, individual white-tailed deer acquir
numbers of worms (Prestwood 1970).

Although the number of adult worms change
with white-tail age and time of year, the number
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detectable in feces varies considerably. Young, recently
infected white-tailed deer pass more larvae than older
animals, and animals of all ages pass the greatest num-
bers of larvae in spring (Anderscn 1963a; Anderson
and Presiwood 1981; Slomke et al. 1993; Peterson et al.
1996; Forrester and Lankester 1998). The number of
larvae passed in feces cannot be correlated, however,
with the total number of adult worms in the cranium
(Bogaczyk 1990) or with the total number of female
worms present (Slomke et al, 1995). Although
expected intuitively, such a relationship may be masked
by the combined effects of infection age, season, loca-
tion of female worms, and possibly, individual host
immune respounse. For example, naturally infected
fawns approaching 1 year old passed 132 + 133 larvae/
g of fresh feces and had 2.0 + 1.2 adult worms in the
cranium (Slomke et al. 1993), while an experimentally
infected fawn with 3 females and 1 male worm passed
4800 larvae/g at 200 days postinfection (M.W.
Lankester, unpublished).

Mean intensity of larvae in white-tailed deer feces
provides a useful measure of the productivity of the
parasite suprapopulation in an area and may be the best
estimator of disease risk to cohabiting susceptible ani-
mals (Whitlaw and Lankester 1994b). However, of the
many factors known to affect larval numbers, the most
important is probably the method used to extract them
from feces (Welch et al. 1991). Forrester and Lankester
(1997a) demonstrated that the traditional Baermann
technique may recover as few as 13% of the P. tenuis
larvae actually present and does not provide a repeat-
able result (see Diagnosis section of this chapter).

The prevalence of P. tenuis in gastropods is probably
determined primarily by white-tailed deer density, as
well as by microclimatic conditions that favor snails
and slugs. A large number of studies conducted
throughout the range of P. tenuis, report an overall
prevalence of infection in gastropods ranging from
0.01% to 9.0% and reaching 33% in certain species
(Table 9.1). Generally, prevalences of < 1% are
reported near the northern limits of white-tail distribu-
tion, while values of 1.9%-2.6% found in the Canadian
maritime provinces and eastern United States may
reflect greater white-tailed deer densities as well as a
slightly warmer climate with longer seasons for gastro-
pod activity. Higher values of 4.2%-9.0% are unusual
and are reported only where white-tailed deer may be
at exceptionally high densities or restricted in their sea-
sonal movements (Lankester and Peterson 1996).

High prevalence in Triodopsis spp. suggests that this
snail is attracted to fresh fecal material, although no
such attraction was found for the closely related
Mesodon sp. McCoy 1997). Whether white-tailed deer
actually ingest snails as large as mature adult Triodop-
5is spp., Anguispira alternata, and Mescdon spp.,
either for extra protein or mistakenly as mast, remains
to be investigated. Infective larvae are thought to sur-
vive as long as their gastropod host. Consequently,
more seasonal and annual fluctuation in prevalence can
be expected in shorter-lived species like D. laeve than

in Zonitoides and Discus spp. that live 2-3 years
{Lankester and Anderson 1968).

Most snails and slugs contain onlv a few infective
larvae {(means of 2-6) (Table 9.1). Since the mean num-
ber of adult worms in white-tailed deer (2.8 £ 1.8:
(Slomke et al. 1993) can be similar o the mean num-
ber of larvae per infected gastropod in the same area
(3.2 £2.5) (Lankester and Peterson 1996). many infec-
tions in white-tailed deer may be the result of ingesting
a single infected snail or slug. Prestwood and Nettles
(1977} hypothesized that white-tailed deer may simi-
larly acquire P. andersoni as a result of a single expo-
sure. In three separate reports (Table 9.1), individnal D.
laeve were found to contain unusually large numbers of
larvae (26, 75, and 97). These individuals probably lin-
gered on fresh feces. Possibly the ingestion of such a
heavily infected slug accounts for the rare reports of
massive infection in white-tailed deer and some of the
more severe cases of parelaphostrongylosis in suscepti-
ble hosts.

Although a large variety of wild gastropods is found
naturally infected with P. tenuis, important species in
field transmission will be those most frequently
infected and most abundant in areas used by suscepti-
ble age classes of white-tailed deer. In the northern
parts of the white-tail range, these species include the
snails Zonitoides spp. and Discus cronkhitei and the
slugs Deroceras spp. (Lankester and Anderson 1968;
Lankester and Peterson 1996; Whitlaw et al. 1996). In
addition, marked seasonal changes in the abundance of
terrestrial gastropods will affect the relative importance
of different species (Lankester and Peterson 1996).
Reasonable estimates of the numbers and kinds of ter-
restrial gastropods encountered by deer can be obtained
by sampling during damp weather conditions using
corrugated cardboard sheets (Hawkins et al. 1998).

It is important to recognize in future studies that wild
gastropods frequently contain a variety of larval and
adult nematodes, some of which are easily mistaken for
those of P tenuis. For example, Gleich et al. (1977)
found nematodes in 19% of Pallifera spp. and in 7% of
gastropods overall, but only 0.1% had larvae of P
tenuis. Similarly, Lankester and Peterson (1996) found
larvae of other nematodes species in 4% of a sample of
over 12,000 gastropods, while only 0.1% had develop-
ing P. tenuis larvae.

TRANSMISSION AND ENVIRONMENTAL LIMITATIONS.
The ability of L, ’s to survive adverse natural conditions
and remain infective to gastropods has not been thor-
oughly studied. In the laboratory L ’s survive constant,
subzero temperatures several months (Lankester and
Anderson 1968), but repeated freezing and thawing
greatly reduces survival (Shostak and Samuel 1984), as
does repeated drying and wetting at room temperature.
The latter authors cautioned that some survivors that
regain motility may have lost their ability to infect
gastropods.

Survival of larvae beneath snow in northeastern Min-
nesota was relatively low (16%), despite moderated
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and stable subnivean temperatures (-0.2° C to -2.5° C
compared to ambient air temperatures of 6.5° C to
—24.0° C) (Porrester and Lankester 1998). Even those
larvae produced during the “spring rise” in mid-March
experienced high mortality (70%), since winter condi-
tions at this northern location continued until late April.
Nothing is known of the ability of L’s to survive sum-
mer or winter conditions in the soil. This information,
along with more knowledge of the life span of various
gastropods, is needed to determine when an area, pre-
viously occupied by white-tails, would be free of risk
to other susceptible host species.

Transmission may be more likely in particular areas
within white-tailed deer range, but whether distinct
foci of infection exist is uncertain. Such areas might
have a higher than usual density of infected gastropods
and be used by young, susceptible white-tailed deer.
Small foci were reported by Lankester and Anderson
(1968) and Maze and Johnstone (1986), but none
could be clearly identified in a study by Platt (1989).
Based solely on the availability of intermediate hosts,
Kearney and Gilbert (1978) concluded that all forested
habitats in central Ontario had approximately equal
potential to serve as transmission sites, while open
areas have a lower potential except during late summer
and fall. The use of open fields and meadows where
gastropods were less numerous was thought to explain
the persistence of wapiti in an area with infected
white-tailed (Raskevitz et al. 1991). Rather than the
existence of particular foci of infection, Anderson and
Prestwood (1981) suggested that the large volume of
vegetation eaten daily by ungulates probably explains
the high prevalence of infection in white-tailed deer,
even in areas with few infected gastropods. Lankester
and Peterson (1996) examined this hypothesis in an
area where most fawns became infected within
6 months of birth, yet fewer than 0.1% of gastropods
were infected. Fawns were estimated to consume at
least one infected gastropod within 51 days, even
when infected gastropods were assumed to be distrib-
uted randomly and ingested accidentally. White-tailed
deer wintering yards were not thought to be especially
important in transmission, despite higher densities of
infected gastropods (Lankester and Peterson 1996).
Deer arrive in yards after snowfall, and by early
spring, when gastropods become available, many are
immune to reinfection.

Clinical Signs and Pathology in White-tailed
Deer. Signs of parelaphostrongylosis are rare in white-
tailed deer. Circling and progressive loss of motor
function were described in a wild doe with 3040 adult
worms in the cranium (Prestwood 1970), and in an ani-
mal raised on a game farm that had 10 worms in the
subdural space and others deep in the cerebral cortex
(Eckroade et al. 1970). Even large experimental doses
uf P tenuwds in white-tailed deer resulting in as many as
65 adult worms in the cranium produce only transitory
lameness or limb weakness (Anderson 1968; Pybus et
al. 1989; M.W. Lankester and A.A. Gajadhar, unpub-

lished data). These experimental results are rermarkable
in indicating that white-tails generally show no ill
effects of the spinal cord tissue damage associated with
the presence of many more developing worms than are
ever likely to be encountered in nature. They also raise
the possibility that susceptible species such as moose
and wapiti may be less affected by the physical trauma
caused by a few worms in the spinal cord than by the
meningoencephalitis and perineuritis resulting from
infection.

In the spinal cord of experimentally infected white-
tailed deer fawns, worms develop in the dorsal horns
of grey matter (Anderson 1965b,c). They usually are
found in cell-free tunnels surrounded by compressed
neural tissue. Malacia is absent except for tiny areas
occasionally seen in white matter. The central canal
remains undamaged. In white matter, scattered, single
myelin sheath degeneration as well as degeneration
and disappearance of axis cylinders are common. Infil-
trations of eosinophils, lymphocytes, and plasma cells
are observed in and on the dura mater, the epineurium,
ganglion capsules, and other tissues of the epidural
space. Mature worms accumulate in the subdural
space over the brain where they are found free or par-
tially embedded in the dura (Anderson 1963a). Areas
on the surface of the dura are covered by yellowish
exudate unevenly colored by blood. The dura may be
thickened and inflamed with patches of eggs and lar-
vae surrounded by giant cells and fibrous tissue visible
in sections. Eggs are disseminated to all regions of the
lung and found in all stages of development, usually
singly or in groups of two or three (Anderson 1963a).
Larvae are numerous in alveoli. Heavily infected areas
of the lung are considerably altered with congested
vessels, collapsed alveoli, fibrosed alveolar walls,
petechiae, and collateral vessel formation. Numerous
agranulocytes and giant cells are invariably applied to
the remains of hatched eggs and clumps of eosinophils
and macrophages with hemosiderin-like material are
common.

Epizootiology in Abnormal Cervid Hosts. The

severity of infection in hosts other _Uﬁl;_mm_l,d_llﬂﬁ.
deer generally is thought to be due to the higher pro-
portion of invading worms that reach the central nery-

Gus system, their longer develo mental

spinal cord, their resulling larger size and coiling

“behaviour, and frequent invasion of the ependymal
canal (Anderson 1968). Occasionally, naturally
infected moose and wapiti pass larvae, but in most
abnormal hosts either the worms die or the host dies
before infections become patent. Pathogenesis and
clinical signs are known from infections produced
experimentally as well as those acquired naturally.

MOOSE. Nearly 500 cases of moose sickness have
been reported in the literature since the syndrome was
first described by Thomas and Cahn (1932). The
disease has been reported only in the Canadian
provinces of New Brunswick (n = 27), Nova Scotia
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(137), Quebec (84), Ontario (50), and Manitoba (12)
and the northern states of Maine (69), Minnesota (97),
1 Michigan (13) where moose share range with
ected white-tails (Anderson 1963a,b; Aho and Hen-
drickson 1989: Whitlaw and Lankester 1994a.b,
Dumont and Créte 1996; M.W. Lankester and W.J,
Peterson, unpublished). The frequency of the disease
seems reasonably well correlated with the density of
cohabiting white-tailed deer (Karns 1967; Gilbert
1974: Dumont and Créte 1996},

Despite a relatively large number of opportunistic
reports of sick moose, only a few studies provide esti-
mates of P tenuis prevalence in wild moose popula-
tions. Smith and Archibald (1967) found adult worms
in the crania of 5% of 115 clinically normal moose
examined over a 4-year period in Nova Scotia and New
Brunswick, while 80% of 45 moose showing clinical
signs had worms. Similarly, of 153 moose examined in
Maine over a 4-year period by Gilbert (1974), P. renuis
could be recovered from the cranium of 25% of those
killed by poachers, 10%—15% of those killed by vehi-
cles and other miscellaneous causes, and in 80% of
those showing signs of parelaphostrongylosis. Thomas
and Dodds (1988) found worms in the head of 6.5% of
moose shot by hunters and dying of other causes.

In Minnesota, larvae presumed to be those of P
tenuis were found in 0.6% of 361 moose fecal samples
(Karns 1977), in 0.3% of feces fram 617 hunter-killed
moose (M.S. Lenarz, personal communication: cited in
Gogan et al. 1997), and in 5% of 22 field-collected,
moose fecal samples from Voyageurs National Park
(Gogan et al. 1997). Higher prevalences reported by
“lark and Bowyer (1986) in moose feces in Maine (up

31%) and by Thomas and Dodds (1988) in Nova
Scotia (13%) could not be confirmed in subsequent
studies (Upshall et al. 1987; McCollough and Pollard
1993). Estimating the prevalence of P. tenuis by exam-
ining fecal samples for larvae has serious limitations.
Dorsal-spined larvae cannot be identified with cer-
tainty, and those of both P. fenuis and P. andersoni may
be passed by moose (Lankester and Fong 1998). As
well, the proportion of infected moose that pass larvae
can vary. Karns (1977) found larvae in feces of 29% of
moose diagnosed as being sick. In a sample of 27 sick
moose examined by M.K. Lankester and W.J. Peterson
(unpublished) in Minnesota, 15% were passing larvae.
How many clinically normal moose, if any, pass larvae
is unknown. Lastly, the habit of sick moose remaining
for extended periods in the same area makes it difficult
to avoid overrepresenting them in fecal collections.

The intensity of adult P. tenuis in naturally infected
moose usually is very low (mean of ~2; range 1-10)
(Anderson 1965a; Smith and Axchibald 1967; Gilbert
1974; Thomas and Dodds 1988; M.W. Lankester and
W.J. Peterson, unpublished). Animals showing severe
signs may have as few as one grossly visible worm.
Others may have none. Adult worms were found in the
heads of only one-third of sick moose examined by
Lankester (1974) and a presumptive diagnosis of pare-
laphostrongylosis was made based on scattered inflam-

matory and degenerative lesions in the meninges and
parenchyma of the brain and spinal cord.

Moose of all ages can be affected, but reports of
younger animals have tended to predominate (Ander-
son and Prestwood 1981; M.W. Lankester and W.J.
Peterson, unpublished data). In this regard, the over-
hanging muzzle that becomes accentuated in older
moose may reduce their feeding low to the ground
where there is a greater likelihood of ingesting gas-
tropods. On the other hand, Dumont and Créte (1996)
noted that cases in calves were lower, proportionately
(3%), than would be expected from their percentage in
the population (28%).

Wild moose may show any or all of the following
signs: swaying and weakness in the hindquarters, wide
base stance of the legs, standing with weight forward
on the front legs, tilting or tumning of the head and neck
to one side (torticollis), knuckling, overextension of the
rear fetlock joints and spreading of the toes, circling,
fearlessness, depression, rapid eye movements (nystag-
mus), apparent blindness, ataxia, paresis, difficulty in
rising, inability to stand, and weight loss. Peterson
(1989) noted the presence of abnormal antlers and kid-
ney stones in moose displaying signs of moose sick-
ness. Worms in moose are frequently found within or
beneath the pia-arachnoid (Smith et al. 1964; Lankester
1974). In this location, they may more easily reenter
nerve tissue of the brain causing clinical signs. This
may explain the slight preponderance of clinical cases
in mid- to late winter, several months after gastropods
were available (Anderson 1965a,b).

Histopathological lesions in experimentally infected
moose killed within 60 days of infection included focal
traumatic malacia caused by developing nematodes in
dorsal homns of the spinal cord, gliosis and giant cell
response, disruption of the ependyma, neuronal loss
and single-fiber myelin degeneration, and perivascular
infiltrations primarily of lyphocyctes, plasma cells, and
eosinophils (Anderson 1964a,b). In wild moose with
parelaphostrongylosis, the brain is more extensively
involved than the spinal cord (Smith and Archibald
1967; Anderson 1965a; Kurtz et al. 1966). Lesions in
the brain parenchyma include cuffing with round cells:
disrupted areas or tracts with swollen axis cylinders;
gitter cells; congestion; infiltrations of eosinophils,
lymphocytes, and plasma cells; and calcified remains
of worms. Eggs and larvae may be found associated
with the eyes or the roots of cranial nerves, on the lep-
tomeninges, and in brain tissue. Only small glial scars
and scattered areas of malacia, degenerating axis cylin-
ders, and microcavitation occur in the spinal cord.

Historically, many authors have associated marked
declines in moose populations and reports of sick
moose with incursions by white-tailed deer (see Ander-
son 1972; Lankester and Samuel 1998). However, the
implicit hypothesis that P. tenuis was the major cause
of the declines was never tested (Nudds 1990) until
Whitlaw and Lankester (1994a) attempted a retrospec-
tive study using published historical data from six
jurisdictions where moose sickuess has been repeatedly
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seen. An inverse relationship between moose and
white-tailed deer numbers was evident, with moose
declining when white-tailed deer exceeded S/km’
However, despite a coincidence of relatively high
white-tailed deer densities, moose declines, and reports
of sick moose in at least 5 of 13 population cycles
examined, these factors were not consistently related.
Although the test was probably weakened by the poor
reliability of opportunistic reporting of sick animals,
the hypothesis could not be supported by available his-
torical data. They concluded that the precise role of F
tenuis in past declines of moose may never be known.

In present times, white-tailed deer densities are rela-
tively low in most areas shared with moose because of
hunting and winter snow depths (Whitlaw and
Lankester 1994b). Throughout much of Ontario where
moose and white-tailed deer coexist, white-tailed deer
numbers seldom exceeded 6/km? throughout the 1980s,
and populations of both cervids were either stable or
increasing moderately with only sporadic reports of
peurologic disease in moose (Whitlaw and Lankester
1994b). However, moose densities were greatest when
white-tailed deer were < 4/km? and varied inversely
with the mean numbers of first-stage larvae being
passed by white-tailed deer. In Voyageurs National
Park, Minnesota, where no hunting oceurs, white-tailed
deer teached densities of 8/km? during the 1980s, yet
no cases of parelaphostrongylosis in sympatric moose
were reported (Gogan et al. 1997). At white-tailed deer
densities approaching 13/km? in southern Quebec, the
annual mortality rate of sympatric moose due to
meningeal worm was estimated to be < 1% (Dumont
and Créte 1996). Although moose still persisted, the
disease was considered a limiting factor, diminishing
their demographic vigour. Similar low estimates of
moose mortality were made by Lenarz and Kerr (1987)
in Minnesota. In 1985, moose were reintroduced into
Michigan. Despite P. fenuis initially causing 38% of the
observed mortality, the moose population continued to
grow in the presence of infected white-tailed deer at
5/km? (Aho and Hendrickson 1989). Introduced moose
experienced high twinning rates, and no wolf or bear
predation was suspected. No hunting or poaching
occurred. This experiment has demonstrated that a
moose population coexisting at moderate white-tailed
deer densities can increase, despite some mortality due
to meningeal worm, at least while other factors are
exceptionally favourable.

A belief that P tenuis was invariably lethal to moose,
probably led earlier authors to reason that moose
appearing to cohabit successfully with white-tailed
deer must be isolated spatially or temporally from
infection. Rather compelling evidence thought to sup-
port this view included areas where both cervids
existed but were separated at different altitudes during
winter in response to snow depths (Telfer 1967; Kelsall
and Prescott 1971), the existence of refugia where
moose were thought to experience lower rates of infec-
tion (Telfer 1967; Gilbert 1974), and areas with con-
siderable habitat heterogeniety thought to reduce over-

lap between moose and white-tailed deer (Kearney and
Gilbert 1976). Nudds (1990) and Gilbert (1992)
debated the relative strengths of these data, while more
recent moose workers have failed to find strong evi-
dence for the existence of such isolating mechanisms
(Whitlaw and Lankester 1994b; Dumont and Créte
1996; Gogan et al. 1997).

If moose are not separated spatially from white-
tailed deer and if their feeding habits do not differ sub-
stantially, particularly when young, they likely ingest
similar numbers of infected gastropods when cohabit-
ing. The number of larvae consumed would be low
(Lankester and Peterson 1996), but the effects of such
low doses on moose have only recently been investi-
gated (M.W. Lankester, unpublished data). Each of two
s-month-old calves infected with 3 L,’s developed
some lameness and hindquarter weakness after
6 weeks, but signs were hardly noticeable at 3 months
whern a single adult worm was found subdurally in each
animal. Two moose infected at 9.5 months with 5 and
10 L,’s. respectively, showed no lasting locomotory
signs, and only a single worm was found in one moose
after 8 months, despite each having been challenged
with 15 L.’s, 199 days after the initial infection. Two
other moose given 5 and 15 larvae, respectively,
showed persistent lameness and hindquarter weakness
and had zero and three worms in the cranium when
killed after 3 months. Apparently the severity of pare-
laphostrongylosis in moose is dose and age dependant.
In addition, infection with low numbers of larvae,
approximating those found in paturally infected gas-
tropods, is not immediately lethal. Results also suggest
that some moose can overcome such infections and that
an acquired immunity may protect surviving individu-
als. Unfortunately, this experiment had to be termi-
nated before the ultimate fate of animals with live
worms still in the cranium could be determined with
more certainty (M. W. Lankester, unpublished).

In light of this study, it is not altogether clear why
some wild moose develop terminal neurologic disease
with only one or two worms apparent in the cranium.
An additional worm in a vital area within the brain or
cord could be responsible, but experiments indicate
that the immediate effects of small numbers of worms
developing in the spinal cord can sometimes be over-
come. Of greater consequence may be the frauma and
inflammation caused by persistent adult worms in the
subdural space or by those that reenter and oviposit in
tissues of the brain as reported by Anderson (1965a).
The outcome of infection may also be determined by
an individual’s innate and acquired immurne response
to larvae ingested throughout its life.

Overall, the impact of meningeal worm on moose in
an area may in large part be a function of dose and age
at first exposure for individuals as well as prior experi-
ence of older animals with the parasite. The density anc
age composition of the cohabiting white-tailed dees
population will, in tumn, determine the numbers of P
tenuis larvae being produced, provided that conditions
are suitable for terrestrial gastropods. Since the
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frequency of the disease is independent of moose num-
bers, the parasite cannot regulate moose populations in
the strict sense of this word, but it may be an important
limiting factor (Whitlaw and Lankester 1994a; Dumont
and Crete 1996). Whether the parasite plays a signifi-
cant role in the observed inverse relationship between
moose and white-tailed deer numbers is still nnclear,
Moose numbers are also affected by changes in habitat
and weather, hunting, predation, and other parasites
such as winter tick (Dermacentor ailbipictus)
{Lankester and Samuel 1998). The extent to which
moose are limited by P. fenuis can only be determined
by measuring survival and reproductive rates of indi-
viduals in relation to their experience with the parasite
under various conditions. Although relatively low rates
of overt disecase are observed in moose at moderate
white-tailed deer densities, the possible importance of
subclinical effects cannot be discounted. For example,
an interesting modeling exercise by Ives and Murray
(1997) demonstrated that sublethal effects of a parasite
on snowshoe hare can have a destabilizing effect
through increased vulnerability to predation, making
population cycles more likely.

WAPIT/RED DEER. Meningeal worm can cause
debilitating neurologic disease and death in free:
ranging wapiti, and it has probably limited the success.
of past wapili reintroductions into eastern North Amer-

“Jca (Anderson and Prestwood 1981; Raskevitz et al.
1991). Nonetheless, despite sporadic cases of pare-
laphostrongylosis, a few native populations and some
introduced herds do persist on range with infected
white-tails (Samuel et al. 1992). Infected wapiti or red
deer have been reported in eastern Oklahoma (Carpen-
ter et al. 1973; Raskevitz et al. 1991), Pennsylvania
(Waolf et al. 1977; Olsen and Woolf 1978, 1979),
northcentral Pennsylvania (Devlin and Drake 1989),
Michigan and Virginia (Anderson and Prestwood
1981), and Manitoba (Pybus et al. 1989).

Prevalence and intensity of infection in wapiti in
areas with sympatric infected white-tailed deer are not
well documented. However, contact rates with the par-
asite can be fairly high while cases of overt disease are
less frequent. Histological lesions suggestive of infec-
tion were seen in 34% of clinically normal wapiti sam-
pled over a 5-year period in Pennsylvania, but only 11
cases of neurologic disease were recorded (Olsen and
Woolf 1979). Infection was most frequent in 1.5 to
2.53-yr-old animals. Four sick wapiti with a history of
circling, ataxia, adipsia, or vision impairment were
seen within a year or two of being released in eastern
Oklahoma (Carpenter et al. 1973). Most were year-
lings, and each had 1-3 adult P. fenuis in tissues of the
brain. The parasite is presumed to behave similarly in
red deer.

Experimentally, the development of worms in wapiti
is similar to that in white-tailed deer (Anderson et al.
1966). Worms and microcavitations were seen mostly
in dorsal horns of grey matter along the entire length of
the spinal cord; some wormns entered the central canal.

Although a few lesions were found in the mednila,
choroid plexus, and cersbellum, their relative scarcity
in the brain, compared to that in the spinal cord, is in
accordance with results seen in experimentally infected
moose (Anderson 1964b). As in moose, developing
worms stayed an abnormally long time in the spinal
cord, but tissue invasion and heavy infiltrations of lym-
phocytes, ecosinophils, and plasma cells in the
epineurium and connective tissue surrounding spinal
nerve roots were more marked than in moose (Ander-
son et al. 1966).

Lesions seen in naturally infected wapiti with adult
worms in the cranium consisted mostly of meningitis
with focal, disseminated areas of lymphocytes,
macrophages, eosinophils, and some giant cells (Car-
penter et al. 1973). Adult nematodes were found only
in the meninges and elicited little inflammatory
response. Lesions in the brain and spinal cord included
mild cuffing and gliosis with little reaction visible
around clumps of nematode eggs and larvae in brain
parenchyma. There was no evidence of nemaiode-
induced trauma as seen in the cord of experimental ani-
mals by Anderson et al. (1966).

The severity and outcome of infection in wapiti is
dose dependent (Samuel et al. 1992). All animals (2 or
7 months old) given 125 or more L.,’s died, while only
six of eight given 25 or 75 L,’s showed neurologic
signs (two died). Several elk shed L,’s in their feces
78-165 days postinfection. Five given 15 larvae
showed no clinical signs nor shed larvae, even though
two animals had 2 and 3 adult worms in the cranium
when killed up to 158 days postinfection. Clearly, some
wapiti can resist or recover from doses of infective lar-
vac (Anderson et al. 1966; Samuel et al. 1992) that are
much greater than thosc likely to be encountered in
nature. Nonetheless, mortality of wapiti is probably
related to the number of infective larvae ingested, the
age at infection, and possibly the specific damage
caused by worms within the central nervous system. It
has yet to be demonsirated whether a degree of
acquired immunity will, in time, reduce observed herd
mortality following an introduction.

Potentially, wapiti could introduce P. tenuis to areas
where white-tailed deer are presently free of infection

(Samuel et al. 1992). Although only a few larvae
appear intermittently in the feces of experimentally
infected elk (Anderson et al. 1966; Welch et al. 1991),
both the worm and the host are long-lived, thereby
increasing the potential for the parasite to become
established. In nature, the presence of dorsal-spined
larvae of P. tenuis have been presumed in wapiti feces
in Minnesota (Karns 1966) and proven in samples from
central and southwestern Manitoba (Pybus et al. 1989).
There is, however, no evidence that P. tenuis can persist
in wapiii populations without the continued presence of
white-tailed deer.

CaRIBOU/REINDEER. There are no reports of P. tenuis
in free-ranging caribou but there is considerable evi-
dence that caribou and reindeer are particularly suscep-

g
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tible to meningeal worm. The parasite has been sus-
pected of being a factor in the failure of several caribou
introductions in areas with white-tailed deer, including
the Cape Breton Highlands, Nova Scotia (Dauphiné
1975); Red Lake Refuge, Minnesota (Karns 1979); Lis-
combe Game Sanctuary, Nova Scotia (Benson and
Dodds 1977); and Baxter State Park, Maine (McCol-
lough and Connery 1990). After reviewing 33 reintro-
duction attempts in eastern North America, Bergerud
and Mercer (1989) concluded that caribou cannot be
reintroduced to ranges where white-tailed deer have a2
Tigh frequency of meningeal worm _infection,
Presently, there are few places in eastern North Amer-
ica, with the exception of eastern Quebec, where
infected white-tails even threaten to encroach on cari-
bou habitat.

Even holding caribou or reindeer in enclosures in
areas accupied by white-tailed deer has had dire conse-
quences in Ontario (Anderson 1971b), central ‘Wiscon-
sin (Trainer 1973), Virginia (Nichols et al. 1986), and
Maine (McCollough and Connery 1990). Anderson
(1971b) provided a detailed account of the fate of a
shipment of reindeer from Norway placed in an enclo-
sure that had been recently constructed on white-tailed
deer range. Neurologic disease was first seen 3 months
after their release, and within 5 months, 8 of the 12
were showing signs. In Wisconsin, all of 14 woodland
caribou (including 10 adults) released into a 2640 ha
enclosure with 600 white-tails, died within 6 months.
Trainer (1973). Typically, caribou that were otherwise
in good condition showed lumbar weakness, posterior
ataxia, circling, severe torticollis, and bulging eyes.

Anderson and Strelive (1968) experimentally
infected each of two woodland caribou calves with 200
1.3°s of P tenuis. Slight neurological signs began 5-7
days postinfection. One died shortly thereafter of a
mycotic infection while the second showed progres-
sively severe signs including severe ataxia with knuck-
ling and posterior weakness and was euthanised 29
days postinfection. Developing worms were in dorsal
homns of grey matter of the spinal cord and in the
medulla oblongata and brain stem. Traumatic lesions
and worms were unusually numerous in lateral and
dorsal funjculi of white matter, compared to other
experimentally infected cervids.

The feasibility of reintroducing caribou into parts of
their former habitat now occupied by white-tails has
been examined more recently by Gogan et al. (1990)
and Pitt and Jordan (1994), but no such introductions
have been attempted. This is probably contraindicated
unless white-tailed deer can be kept at extremely low
densities and caribou can be protected from most other
causes of mortality.

MuLE DEER/BLACK-TAILED DEER. Thers are no
reports of parelaphostrongylosis in wild mule deer.
despite their proximity to infected white-tailed deer in
areas such as southwestern Manitoba. Nonetheless,
their susceptibility, as well as that of black-tail y white-
tail hybrids, has been demonstrated experimentally

(Anderson et al. 1966; Nettles et al. 1977a; Tyler et al.
1980). Mule deer given 75-200 larvae showed neuro-
logic signs after 35 days that progressed rapidly 10
paralysis within 80 days postinfecton (Tyler et al.
1980). All died or had to be cuthanised, except one
adult that showed only slight signs before recovering.
Tyler et al. (1980) suggested that mule deer show a
weaker cellular response to P. renuis than black-tailed
deer as described by Nettles et al. (19774). Anderson et
al. (1966) noted that worms from an experimentally
infected mule deer were fertilized, suggesting that P,
tenuis might become patent in this host if individuals
survived long enough. Nematode eggs were found ir
the cranial dura of a mule deer killed at 87 days postin-
fection by Tyler et al. (1980), but no larvae were founc
in lungs or feces.

Histological findings in an experimentally infectec
mule deer fawn were considered noteworthy since
some worms were still in nerve tissue 62 days postin
fection (Anderson et al. 1966), Traumatic lesions wern
intermediate in size and number between moose am
wapiti, and white-tailed deer. Cellular infiltration o
the neural parenchyma was slight or absent, but worm
and tracks left by worms were relatively numerous i
the brain. Lesions found in fawns were also mos
severe in the brain, while those in adult mule deer wer
more marked in the spinal cord (Tyler et al. 1980
These authors concluded that adult mule deer are mor
likely to succumnb within 40 days to the initial effect
of the parasite developing in the spinal cord, wheree
fawns may survive this phase, only to have signs reaj
pear later, possibly when large adult worms reentt
brain tissues.

Black-tailed deer and their hybrids will not prosp
on range with appreciable numbers of infected whit
tailed deer (Nettles et al. 1977a). A herd brought
Tennessee grew in number and rarely had sick anima
as long as they were held in an enclosure with rel
tively few white-tailed deer. When some were releast
into an area where white-tails were increasing, neur
logic disease was more frequent, and numbers steadi
declined. Black-tails found dead or unable to stand h
up to three adult P. fenuis in the cranial and spinal su
dural space, in the lateral ventricle, or associated wi
the optic nerve. Multiple foci of malacia, gliosis, a
microhemorrhage were seen mostly in white matter
the brain and spinal cord. No eggs or larvae we
detected in lungs or feces.

FaLLow DEER. Parelaphostrongylosis has be
reported in fallow deer on a game ranch in Geor;
(Kistner et al. 1977) and in the Land between the Lal
area bordering Kentucky and Tennessee (Nettles et
1977b). In one instance the rapid onset of hindquat
weakness and paresis was seen in adult deer follow
strenuous capture efforts. Up to four adult worms w
found in the cranial and spinal subdural space of ot
animals found with advanced neurologic impairme
but no eggs or larvae were observed in lungs or feq
The persistence of fallow deer in the Land between
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Lakes area with white-tailed deer at 13/km? later led
Davidson et al. (1985) to hypothesize that fallow deer
may have a degree of innate resistance to P, teauis and
that lightly infected individuals may acquire protective
immunity against reinfection. Evidence supporting this
idea included mild degenerative and inflammatory cen-
tral nervous system lesions (considered indicative of
prior £ tenuis infection) in several adult animals that
were otherwise normal and in good phiysical condition.

Histological lesions in fallow deer showing neuro-
logic signs include thickening and chronic lymphocytic
inflammation with mineralization of the dura and
microcavitations, and lymphocytic and eosinophillic
cuffing. within the cervical and lumber cord (Kistner et
al. 1977). Scattered foci of malacia, gliosis, microhem-
orrhage, and mononuclear cuffing are evident in brains
(Nettles et al. 1977b). Small round nodules (2-3 mm
diameter) visible on the surface of the cord represent
granulomatous accumulations of mononuclear cells
and often surround cross sections of dead nematodes.

Pybus et al. (1992) infected six fallow deer fawns
with 25 or 150 L,’s, and all died. The three fawns given
the higher dose died of peritonitis 6-23 days postinfec-
tion. Those given lower doses showed progressive
paralysis and had to be euthanized 5467 days postin-
fection; a mean of ~20 adult worms was recovered
from the nerve tissue and subdural space of the central
nervous system. A strong lymphoid response and the
presence of dead worms were considered evidence of
some innate immunity. Small, fleshy lymphoid nodules
were seen along the thoracic cord and epidurally
around nerve roots, as were widespread, multifocal
meningitis and myelitis of the central nervous system.
Adult worms remained in the spinal grey matter and
cerebral white matter well after 40 days when they
leave the cord of white-tailed deer.

Sporadic mortality can be expected in fallow deer
held on farms with infected white-tails. Survival of
individuals will probably depend on the number of
infective larvae ingested, possibly the age at first expo-
sure, and the time elapsing between reinfection.
Although fallow deer have never been known to pass P
tenuis larvae, the feces of few survivors of infection
have been examined. Caution is urged in translocating
fallow deer from enzootic areas (Pybus et al. 1992).

Diagnosis. Recovering adult worms from the central

nervous system is presently the only way to confirm
infection with P. tenuis. Dimensions, particularly of the
male spicules and gubernaculum, will distinguish P
tenuis from close relatives (Carreno and Lankester
1993). Clinical neurological signs in susceptible
species held near white-tails are suggestive of infec-
tion, as is the presence of nematode eggs (50 (m diam-
eter) and larvae in washings of the cranium or in histo-
logical sections of central nervous system tissues.
Dorsal-spined larvae in cervid lungs or feces are not
diagnostic of P. fenuis infection. The dimensions of the
first-stage larvae of several closely related species are
sirnilar  (Prestwood 1972, Pybus and Shave 1984:

Lankester and Hauta 1989). The Baermann funnel
technique is unreliable for detecting and quantifying
larvae in feces, and a more sensitive method using fecal
pellets held in screen envelopes and submerged in
water-filled, straight-sided beakers has been described
(Forrester and Lankester 1997a). Forrester and
Lankester (1997a) also emphasized the importance of
expressing numbers of larvae on a dry weight basis
since the weighi of “fresh” feces changes rapidly in air.
Even this improved methods has limitations. A fecal
test cannot be relied upon to identify those animals thar
pass larvae in very low numbers, or only intermnittently
{(Welch et al. 1991). In addition, a fecal test is of no diag-
nostic value in a case of clinical illness due to unisexual
infection. Apparatus used in fecal examinations is easily
contaminated. Larvac from previous samples can remain
viable on glassware, but a hot soapy wash and a vigor-
ous alcohol rinse will effectively remove them (Whitlaw
and Lankester 1995). In the absence of fecal samples,
washes of the oral cavity can be used to detect white-
tailed deer passing larvae (Slomke et al. 19935,

Larvae from feces can be used to infect gastropods
and to produce L.’s. The distinctive C- or J-shape
assumed by lungworm larvae when they are heat-
relaxed helps to distinguish L ’s and L,’s from other
nematode larvae that occur commonly in fecal material
and in gastropods, respectively (Anderson 1963a). The
dimensions of L,’s, however, also overlap with those of
closely related species, and the size and position of a
dorsal bump near the tip of the tail, considered to be
diagnostic (Ballantyne and Samuel 1984), may be too
variable in this and other species to be useful
(Lankester and Hauta 1989). Many of the problems
associated with the identification of larvae may be
superseded by the application of molecular technigues.

Progress has been made using polymerase chain
reaction (PCR) to identify elaphostrongyline larvae in
feces (Gajadhar et al. 2000). Amplification of ITS-2
DNA of both L's and L.'s, as well as adult worms,
allowed the separation of Parelaphostrongylus spp.
from closely related genera. Available primers also dis-
tinguished all three species of the genus: P. fenuis, P
odocoilei, and P. andersoni.

Hematology and blood chemistry are of limited
value in detecting infection. Eosinophilic pleocytosis
of the cerebrospinal fluid was used in conjunction with
clinical signs to make a presumptive antemortem diag-
nosis of meningeal worm infection in llamas in an
endemic area (Lunn and Hinchcliff 1989). However,
Rickard et al. (1994) concluded that cerbrospinal fluid
and serum chemistry values were too variable to be of
diagnostic value in llamas, as was concluded for goats
and white-tailed deer (Dew et al. 1992).

The lack of a reliable conventional test for P renuis
infection in cervids has stimulated considerable interest
in the development of a blood test using immunologi-
cal and molecular techniques. Dew et al. (1992), using
antigen extracts from adult £ fenuis in an enzyme-
linked immunosorbent assay (ELISA), demonstrated
antibodies in both serum and cerebrospinal fluid of two
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goats, but only in cerebrospinal fluid of two white-tail
fawns, 4-8 weeks after infection. Using similar meth-
ods, Duffy et al. (1993) detected a serum antibody
response in two experimentally infected white-tail
fawns 75 days after they received 20 P. renuis L,’s, and
in nine naturally infected white-tailed deer.

Using sera obtained from rabbits immunized with £,
tenuis soluble extracts, Neumann et al. (1994) identi-
fied two larval (L,) and seven adult somatic antigens of
P tenuis that differed from those in Dictvocaulus vivip-
arus and Trichinella spiralis. A continuation of this
work led to detection of serum antibodies to . tenuis
antigens in wapiti (Bienek et al. 1998). When reactivity
of sera was tested using an ELISA, larval and adult
antigens were consistently recognized by serum from
wapiti given 300 L.’s, but only larval antigens were
recognized by those given 15. When these sera were
further tested by immunoblot analysis, samples (col-
lected from elk with adult worms in the central nervous
system) consistently recognized the 25-27, 28-30, and
34-35 kDa antigens of infective larvae after 83 days.
However, several D. viviparus molecules also were rec-
ognized by antibodies directed at P. renuis.

Recent studies show continued progress toward a more
sensitive and specific blood test for P. fenuis in white-
tailed deer using excretory-secretory and somatic antigen
preparations from L,’s and somatic anligens from adult
worms (Ogunremi et al. 1999a,b). Larval preparations,
particularly excretory-secretory antigens, were superior
in that they detected infections earlier and more consis-
tently, while somatic antigens prepared from adult worms
failed to detect all P. fenuis infected animals. This work
also tevealed considerable cross-reactivity between
unfractionated antigen preparations of P. fenuis and sera
from other cervids infected with the related nematodes P
andersoni and E. rangiferi. Anti-P. tenuis 1., antibodies
were detected as early as 21 days after infection of white-
tailed deer given as few as six infective larvae (and later
found to have only three adult womms in the cranium).
Immunoblotting demonstrated that a total of six P, ferutis
antigens were recognized, but only one, a 37 kDa protein
present in both larval and adult antigen preparations,
reacted specifically with serum from infected white-
tailed deer. This antigen may be indistinguishable from
the 36 kDa protein identified by Neumann et al. (1994)
and may be unique to P fenuis. Tts reliability in a routine
serological test is being examined more closely (O.
Ogunremi et al., unpublished).

A satisfactory blood test for P. renuis in white-tailed
deer and wapiti requires a high level of sensitivity,
allowing early detection of lightly infected and
prepatent animals, and a degree of specificity that will
not produce false positives in animals infected with
other parasites. With helminth infections these stan-
dards are difficult to meet and will require rigorous
field validation. Yet, such a test will be of great value in
veterinary practice and wildlife management.

Emmunity. An acquired or concomitant immunity fol-
Jowing low-dose infections in white-tailed deer

(Slomke et al. 1995) and fallow deer (Davidson et al.
1985) is suggested by field studies but has not been
confirmed experimentally. Protection against a chal-
lenge infection with P. temuis may also occur in moose
(M.W. Lankester, unpublished). The nature of this
apparent protection is just beginning to be understood.
Antibody titers against larval P. renuis antigens contin-
ued to increase in some infected white-tailed deer
throughout 147 days of experimentation but declined in
others after 2 months (Ogunremi et al. 1999a). This
decline might be expected as worms mature to the adult
stage. However, if the 37 kDa antigen found in both
1.3"s and adult P, fenuis are similar, either adult worms
or repeated exposure to L,'s in nature may maintain or
continually boost the antibody response in many ani-
mals (Ogunremi et al. 1999b).

Innate differences in the susceptibility of various
cervids to P fenuis apparently exist. In part this is
reflected by the relative success of larvae in reaching
the central nervous system. For example, at least when
relatively high doses are given (> 150 L,) about 1 of
every S larvae given to moose reaches the spinal cord
to begin development while only 1 in 20 do so in white-
tailed deer (Anderson 1963a, 1964a, 1965¢; M.W.
Lankester, unpublished). Host species with the least
innate defense against migrating larvae can be expected
to succurmb most frequently to low-level, natural infec-
tion when sharing range with infected white-tailed
deer. Rickard et al. (1994) recognized that resistance to
the parasite, whether innate or acquired, appears to be
more effective when animals are exposed to few infec-
tive larvae. Although the minimum dose required to
produce sustained neurologic disease is unknown for
most susceptible hosts, available field and experimen-
tal data suggest that caribou, mule deer, and black-
tajled deer are the most likely to exhibit signs of pare-
laphostrongylosis following exposure to low-level
infection under field conditions. The next most suscep-
tible hosts are moose, followed by fallow deer and
wapiti and red deer. Similarly for domestic species, lla-
mas are more susceptible than goats and goats more
than sheep. A dearth of cases in domestic cattle sug-
gests that they may be the least susceptible, yet exotic
bovids housed near white-tails clearly are vulnerable.

Evidence of age immunity is equivocal. Although
parelaphostrongylosis tends to be seen more frequently
in young moose, older animals also become infected
(Whitlaw and Lankester 1994a; Dumont and Créte
1996). When adult moose were introduced into Michi-
gan, 38% of mortality seen over the first few years was
due to P trenuis (Aho and Hendrickson 1989). There-
after, fewer sick animals were reported, and the herd
continued to grow. Dispersal of animals and decreased
surveillance could have accounted for fewer reports of
disease, but some of the surviving animals may have
acquired a degree of protection. Disease is reportedly
seen most frequently in younger wapiti (Olsen and
Woolf 1979).

A strong immune response by white-tailed deer
might also explain in part why P. fenuis has not spread
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westward. As prevalence and intensity drop in drier
grassland habitat that is marginal for transmission, an

wcreasing number of white-tailed deer may acquire
Luly a single worm and become immune. A high pro-
portion of single-sex infections producing no larvae
would depress parasite productivity and contribute to
the low prevalence often seen near the parasite’s distri-
butional limits (Kocan et al. 1982: Whitlaw and
Lankester 1994b; Wasel 1995).

Control and Treatment. Rates of disease may be con-
trolled in cohabiting wild cervids by reducing white-
tailed deer numbers, through liberal hunting, for exam-
ple. Risk of infection by captive stock can be reduced
by the use of white-tailed deer—proof fencing and
gravel or paved barriers treated with molluscicides.
Zoos should choose neonatal white-tails when acquir-
ing new stock. Otherwise, susceptible species should
be separated from white-tailed deer by mollusc barti-
ers. It is not known how much time must elapse before
ground that has previously held infected white- tailed
deer is safe. However, some P. fenuis larvae probably
live in the soil at least 1 year, and some snail hosts live
2 or 3 years. Small enclosures with little or no ground
vegetation can probably be freed of risk sooner by the
replacement of soil or by tilling to promote drying.
Considerable effort has been made by owners and
clinicians to save valuable exotic and domestic species,
particularly llamas. Treatments have included various
anthelminthics (levamisole, albendazole, diethylecarba-
_mazine, subcutaneous ivermectin, _g;gl_fgﬂ;gmdgznlﬁ‘_

Tand intramuscular flunixine meglumine) as well as

(Anderson and Prestwood 1981; Jortner et al. 1983,
O'Bren et al. 1986). Morbidity in infected flocks has
ranged from 2% (Alden 2t al, 1975) to “Q‘I’r (Jortner et
583). The worm does not mature in sheep, and
spontaneous recovery from clinical signs has been
observed (Alden et al. 1975). Progressive hind limb
weakness leading to total paresis has been produced
experimentally in lambs given > 150 larvae (Anderson
and Strelive 1966a). Cross sections of worms or their
remains were seen in dorsal and ventral horns of grey
matter with microcavitations, swollen axis cylinders,
demyelination, giant cells, and gliosis in lateral and
ventral funiculi of white matter. The amount of trauma
to the central nervous system was surprisingly slight in
view of the severity of signs, even in animals receiving
1000 L,’s. The authors suggested thal worm secretions,
e\crenons or breakdown products of moribund and
dead worms might account for some of the signs
observed. In a study by Pybus et al. (1996), each of 12
domestic sheep lambs received 15-300 larvae; only |
lamb (given 125 L s) showed mild transitory signs.
The response of bighorn sheep to P, tenuis is similar
to that of domestic sheep (Pybus et al. 1996). Bighorns
resist light infections but show neurologic signs or die
if exposed to high numbers of larvae. In both domestic
and bighomn sheep, most migrating larvae seem to be
killed before reaching the central nervous system,
thereby avoiding fatal damage to the host (Pybus et al.
1996).
Goats are somewhat more susceptible to meningeal
worm infection than sheep. Neurologic disturbance,
caused by P renuis in naturally infected goats has beeq

steroids and anti-inflammatory agents, Nope of these,
1as been tested in controlled studies, but when used.
_with good supportive care, they may. _contribite toward,
_recovery, at least of lightly in] ected apimals (Krogdahl
et al. 1987; Lunn and Hinchcliff 1989; Rlckard et al

0.1-0. 4 mg/kg) will grotect white-tailed glgex__and,.fa.L
low deer if given 24 hours after experimental infection
with P fenuis. If not given until 10 days after infection.
worms develop normally. By 10 days, migrating larvae
have entered the spinal cord and appear to be protected
By the so-called blood-brain barrier. Treatment has no.
Zffect on adult worms already in the c central_nervous
system but deprcsses the numbc; Qf larvae developing
in feces, hOWt.ver w1th1n g month uf Lr __mmgm (Kocan
[983). Ivermectin “combined with banamine shows
some promise in stopping the progression of signs in
sick llama. although conirolled studies have yet to be
conducted (A. Kocan, personal communication).

Domestic Animal Health Concerns. Sheep have
some innate resistance to infection. Reports of pare-
laphostrongylosis are infrequent, although some may
go unrecognized or be misdiagnosed (Anderson
1965b). Sporadic cases of neurologic disease in sheep
attributed to P femuis have been reported in New
Flampshire, Connecticut, West Virginia, and Minnesota

reported in New York, Texas, and Michigan (Anderson

and Prestwood 1981; Kopcha et al. 1989). Infected ani-
mals usually were in good condition but frequently
became separated from the flock (Guthery and Beasom
1979). They often stood in & “humped ap” position and
exhibited posterior weakness or ataxia that predisposed
them to accidental death and coyote predation. Central
nervous system lesions consisted of scattered malacic
areas with adjacent clusters of gitter cells and blood
vessels cuffed with lymphocytes and occasional
eosinophils and plasma cells. One kid given only 50
larvae developed progressive hind limb weakness after
about 40 days and died (Anderson and Strelive 1969,
1972). Goats given doses of 200 larvae or more, devel-
oped fatal necrotizing colitis and bacterial peritonitis
within about a week, Worms can reach the adult stage
in the central nervous system of this host. Similar
results were reported by Dew et al. (1992).
Parelaphostrongylosis is either rare or largely over-
looked in domestic cattle. A 3-month-old calf off pas-
ture in Michigan was recumbent with a suspected tho-
racolumbar spinal cord lesion (Yamini et al. 1997). A
coiled worm seen in histological sections of the lumbar
region was associated with extensive vacuolation,
necrosis, disintegration and swelling of axons in the
funiculi, gitter cells in grey matter, and multifocal lym-
phoplasmacytic and eosinophilic, perivascular cuffing.
In Virginia, a 7-month-old heifer presented with acute-
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omset, rear-limb ataxia that progressed over 10 days to
sternal recumbency (Duncan and Patton 1998). Sec-
tions of coiled nematodes resembling P. fenuis were
present in nerve parenchyma of cervical and lumbar
regions of the spinal cord. Perivascular, eosinophilic,
and lymphoplasmacytic infiltrates were seen in the
meninges and in white and gray matter, as were tracts
and varying degrees of axonal degeneration at all levels
of the cord. Grayish-white nodules (up to 7 mm diam-
eter) visible grossly at the surface and within cervical,
thoracic, and lumbar regions were characterised micro-
scopically as nodular lymphoid hyperplasia.

Exotic Bovids and Camelids. Meningeal worm infec-
tion was confirmed in one, and suspected in a second,
adult sable antelope in Virginia where white-tailed deer
frequented the fence line of a zoological park (Nichols
et al. 1986). Both animals showed a rapidly progress-
ing hind limb ataxia. Hemorrhage and perivasculitis
were seen in the dura over the brain and spinal cord as
well as tracts, cuffing with lymphocytes, plasma cells,
and eosinophils in nerve tissue; remains of a nematode
were seen in the medulla of one animal. Oliver et al.
(1996) reported a cluster of cases of neurologic disease
in blackbuck antelope on two game farms in south-
western Louisiana that also held white-tailed deer.
Clinical signs included a protracted course of weak-
ness, staggering, trembling, torticollis. and eventual
recumbency. Adult nematodes identified as P rerus
and nematode larvae were found in the meninges and
neural parenchyma of some animals; others were diag-
nosed on the basis of clinical signs and histological
examination. Lesions in the meninges were remarkably
slight, with perivascular cuffing and a few foci of gran-
uloeytic and lymphocytic infiltrates surrounding lar-
vae. Foci of necrotic cells, glial cells, and areas of
swollen axons were seen in the cerebral hemispheres.
Sections of a worm were seen in the dorsal hom of gray
matter of the spinal cord. Blackbuck antelope are a
commonly raised exotic species in southwestern
Louisiana and are often allowed to range freely with
white-tailed deer on game farms (Oliver et al. 1996).
Either infection is not widespread in white-tailed deer,
or neurologic disease caused by P. fenuis may until
recently have gone unnoticed.

Llamas and their relatives are susceptible to P. fenuis
at doses that can be acquired on pastures frequented by
white-tailed deer. Reports in New York (Brown et al.
1978). Ohio (Baumgartner et al. 1983), Minnesota
(O'Brien et al. 1986), Virginia (Krogdahl et al. 1987),
and Wisconsin (Lunn and Hincheliff 1989) may under-
represent the frequency of cases in routine veterinary
practice. The variety of camelids frequently held in
zoological parks should be considered at risk unless
isolated from infected white-tails.

The disease progresses rapidly and is often fatal.
Signs include head tilting, arching of the neck, incoor-
dination, difficulty rising, posterior paresis, and grad-
ual loss of weight (Brown et al. 1978: O’Brien et al.
1986). Adult nematodes may be found associated with

hemorrhage in the cranial meninges. Microscopi
lesions in the brain and along much of the spinal cor
include swollen and demyelinated axons, necroti
tracts with debris, perivascular cuffing, and small cav
tations in white matter surrounded by macrophages an
glial cells (O’Brien et al. 1986). Experimentally, adu
llamas given 5-7 infective larvae develop signs of net
rologic deficit with incoordination and hypermetr
about 50 days after infection (Foreyt et al. 199
Rickard et al. 1994). Younger animals were affecte
first. Two of six animals survived after showing on
slight neurologic signs; a dead nematode was found :
the central nervous system of one when the experime:
was terminated at 146 days postinfection (Rickard et
1994). The presence of adult nematodes was associate
with severe meningoencephalomyelitis and eosin
philia of cerebralspinal fluids. Histological lesiol
were found primarily in the cervical spinal cord ar
consisted of nonsymmetrical microcavitations of gre
matter, and spongiosis of white matter accompanied t
gliosis, infiltrates of lymphocyctes. and some plasn
cells, histiocytes, and eosinophils. Llamas are consi
ered to pose little risk of spreading meningeal worm
nonendemic areas, since either they or the worms us
ally die before infections are patent (Foreyt et al. 199
Rickard et al. 1994).

Management Implications. Every effort should |
made by government regulation and game ranchis
indusiry practice to prevent the introduction of P. fenu
into_western North_America, The highly adaptab
white-tailed deer presently flourishes in a variety

habitats throughout the western United States ai
Canada and shares range with mule deer, black-tail
deer, moose, wapiti, woodland caribou, and pron
horns, ‘all of which are susceptible to par
laphostrongylosis. Currently, meningeal worm

absent from western North America, but there is no r¢
Son o believe that conditions there are unsuitable_ f
Transmission_if it were to arrive there with infect
cervids, White-tails from enzootic areas represent t
greatest threat of accidental introduction, but wapi

and possibly other cervids. could be responsit
(Samuel ef al, 1992). To prevent such an accurrenc
strict interstate/interprovincial and international moi
toring of all ungulate translocations in conjunction w
a reliable test are needed to exclude P. tenuis—infect
animals (de With et al. 1998).

Ecosystyem restoration projects that involve t
reintroduction of extirpated species are highly put
cized events and normally are not undertaken light
“I'heir tailure can have high economic as well as poli
cal costs. The complete failure of past attempts to int
duce caribou, reindeer, and black-tailed deer ir
enzootic areas should clearly discourage any fun
etforts, unless white-tails are virtually absent and :
guaranteed to remain so. A definitive assessment I
yet to be made on the advisability of reintroduci
moose into areas where P. fenuis occurs. The curr
experiment in upper Michigan will provide valual
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information if the interest and financial support needed
to monitor white-tailed deer density and the growth of
he moose herd can be sustained. The persistence of a
sw localized wapiti herds within white-tailed deer
range has recently encouraged new introductions of
several hundred wapiti from Alberta into Ontario and
Kentucky. Introduced moose and wapiti will experi-
ence some initial mortality that may later diminish and
involve mostly immunologically naive recruits to the
population. Long-term monitoring of white-tail densi-
ties, intensity of P. tenuis, growth of the introduced
population, and serological evidence of contact with
the parasite will help determine the likelihood of suc-
cess for future reintroductions.

The sizes of indigenons moose populations histori-
cally have varied inversely with white-tailed deer over
the medium to long term, but the role of P fenuis in
these fluctuations still is not fully understood. The
impact of the parasite may be relatively low in areas of
eastern North America where range of moose and
white-tailed deer overlap. Here, white-tailed deer num-
bers are periodicaily reduced by severe winters, and
most populations are hunted. However, white-tail num-
bers are less restricted in parks and areas with extensive
secondary forest succession following commercial har-
vesting or fire. Local conditions allowing increased
white-tailed deer densities prediciably wiil increase the
number of sick moose. Possible subclinical effects of £
tenuis ultimately may prove to be tmportant in under-
standing the long-term interaction between moose and
infected white-tailed deer.

PARELAPHOSTRONGYLUS ANDERSONI

PRESTWOOD, 1972

Classification: Nematoda: Metastrongyloidea:
Protostrongylidae.

Commen Name: muscleworm,
parelaphostrongylosis.

Parelaphostrongylus andersoni is a widely distrib-
uted muscleworm of caribou (Rangifer tarandus var.)
in North America and may also occur in reindeer in
Eurasia (Fig. 9.1). Its oceurrence in white-tailed deer,
the host in which it was originally found (Prestwood
1972), probably is incompletely known. Infection runs
a rapid course in young animals; first-stage larval pro-
duction is high for several weeks and then subsides to
low levels in older animals. Clinical disease has not
been reported in naturally infected caribou or deer but
a resulting interstitial pneumenia may compromisc
pormial respiratory function. This parasite is also of
interest because it shares cervid hosts with more path-
ogenic protostrongylids, namely P. tenuis and E.
rangiferi, from which it must be distinguished.

Life History. Adult P. andersoni are delicate, thread-
like nematodes (Table 9.1, Fig. 9.2) associated with
blood vessels and connective tissue deep within loin
(longissimus dorsi and psoas) and thigh muscles (Prest-

wood 1972; Pybus 1983; Pybus and Samuel 1984a;
Lankester and Hauta 1989). A few may be seen on the
surface of the lateral abdominal and intercostal mus-
cles, but those located within larger muscles are only
visible upon teasing muscle samples apart under a
stereomicroscope. Adult worms are relatively short
(females 23-36 mm long, males 17-23 mm) and only
about 100 pm wide. Males and females are often
paired. They may be loosely coiled or outstretched,
with much of the body length oriented parallel to adja-
cent muscle fibers. Female worms are commonly seen
lying partially within small veins where they deposit
eggs. Fggs are carried as emboli to the lungs, where
they lodge in alveolar capillaries and later hatch. First-
stage larvae (L,’s) emerge into the alveolar spaces,
move up the bronchial escalator, and are swallowed
and passed in feces.

Larvae must penetrate the foot of a terrestrial gastro-
pod in order to molt twice and develop to the L, or
infective stage (Table 9.2). Natural infections have
been found in the snail, Mesodon sp. (Anderson and
Prestwood 1981}, and the slug, D. laeve (Lankester and
Fong 1998), but other species likely become infected as
well. Experimentally, larvae developed to the infective
stage within 3—4 weeks in Mesodon spp. and Triodop-
sis spp. held at 20° C-26° C (Prestwood 1972; Prest-
wood and Nettles 1977; Pybus and Samuel 1981).
Snails probably remain infected for life, but intensity
decreases with time (Anderson and Prestwood 1981).
Cervids are infected upon accidentally ingesting gas-
tropods with vegetation.

The migration and development of adult P ander-
soni within cervid hosts is incompletely known. The
best information comes from Pybus (1983) and Pybus
and Samuel (1984a), who studied both P. andersoni
and the related nematode P. odocoilei and concluded
that both species behave similarly. An impressive 54%
of infective larvae given to deer were recovered during
necropsies. At 46 days postinfection, when animals
were first examined, most worms were found in the
backstrap muscles. They had already reached the fifth
stage, but none was gravid. In animals examined at
later intervals, some worms appeared to move away
from this location and were found in a variety of skele-
tal muscles (hind legs, abdominal wall, thorax, and
neck), in epidural fat within the lumbar and sacral
regions of the spinal canal, and in an enlarged spinal
lymph node in the cauda equina. Curiously, some
adults were found in abdominal fat deposits immedi-
aiely ventral to the sacral vertebrae and overlying the
ventral curvature of the abomasum (Pybus and Samuel
1984a), Prestwood (1972) also mentioned finding a
fragment of an adult worm in washings of the aboma-
sum. These results suggest that migrating L,’s of P
andersoni and P. odocoilei do not have to reach a par-
ticular site or tissue in which to molt, as has been
demonstrated for related neurotropic forms (namely P.
tenuis and Elaphostrongylus spp.). Studies in guinea
pigs and rabbits likewise suggest that L’s migrate in
the body cavity and penetrate tissues directly, but some
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John Caywood’s 1-22-15 testimony on IDAg’s proposed importing of Meningeal worms
Mr. Chairman, Committee Members:
I am John Caywood, an Idaho resident for over 40 years, representing myself.
This year’s Elk Industry proposal to further dismantle Idaho’s animal health regulations would

significantly reduce Administrative Rule protections of our economy, resources and family hunting
traditions enjoyed by over 400,000 Idahoans.

tenais kife cycle

Benefits sought by a few dozen shooter bull operators do not justify the
significantly increased risk and probable harm to the Public Interest. To put
this in perspective, this committee is considering loosening cervid
protections while Oregon, Washington and Nevada flatly prohibit elk
farming and Montana and Wyoming severely restrict it — all to protect their
citizens’ Public Interest and sovereign resources.

Key Points:

e The proposed rule’s “test and treat” requirement is nonsensical as literature indicates
meningeal parasites can neither be detected in live cervids nor effectively treated.

* Scientists have not conclusively established whether other cervids are able to carry and pass on
the meningeal worm.?

¢ Idaho's economy and resources shouldn’t be at risk of a new exotic worm -- whether from
farmed cervids or federally introduced wolves.

e There is insufficient reason to change Rules proven protective of our economy and resources.

e Elk ranchers have abundant cervid sources. They
can import meningeal free cervids from 23
jurisdictions -- 17states and 6 provinces.

¢ “Donoharm.” There is no urgent need to
change Rules that protect rural economies and
resources from this exotic parasite. The Genie
should be left in the bottle.

e Reducing animal health protections endangers
Idaho’s economy and resources.

Meningial Worm Distribution in North America

. http://www.petmd.com/blogs/thedailyvet/aobrien/2013/aug/a-passion-for-parasites-meingeal-worm-30746
? https://www.courtlistener.com/opinion/666934/pacific-northwest-venison-producers-a-washington-c




THE SCIENCE ON MENINGEAL WORMS

Disease significance: Mortalities in captive species; failed reintroduction of cervid species .... ; suppression
of elk and moose populations; suspected cause of moose population declines in central and eastern North
America.

Disease host: White Tailed Deer ... natural host ... rarely clinically affected ... 80% infected in endemic
areas.

Aberrant hosts: ... Moose, caribou, mule deer, elk, llamas alpacas, pronghorn, sheep, goats, hison, rarely
cattle and horses.

Diagnosis: In aberrant hosts, no ante-mortem diagnosis is available. Post-mortum recovery of adult
worms or identification of larvae in neurological tissue is the only confirmatory test.

Meningeal warm in elk: Can cause debilitating neurological disease and death, and it has probably
limited the sucess of past elk reintroductions into eastern North America. Potentially, elk could introduce
meningeal worm to areas where white tailed deer are presently free of infection. Meningeal worms can
be spread through the translocation of infected hosts.

Domestic animals: In certain areas, meningeal worms cause financial loss to owners of llamas, sheep and
goats that share range with white tail deer and it is an important concern in game farm settings. Cases in
sheep reported in New Hampshire. Connecticut,West Virginia and Minnesota with morbidity in flocks
ranging from 2% to 59%. Cases in goats reported in New York, Texas and Michigan.

Treatment: Includes various anthelminthics. None of these have been tested in controlled studies, but
when used with good supportive care, they may contribute toward recovery, at least of lightly infected
animals. lvermectin will protedt if given within 24 hours after infection. By 10 days, larvae have entered
the spinal cord and appear to be protected by the bload brain barrier. Treatment has no effect on adult
worms already in the cental nervous system but depresses the number of larvae being passed in feces.
Larvae reappear in feces within a month of treatment.

Control: Every effort should be made by government regulation and game ranching industry practice to
prevent the introduction of meningeal worm into western North America. Ther is no reason to believe
that conditions there are unsuitable for transmission if it were to arrive there with infected cervids. White
tails represent the greatest threat of accidental introduction, but elk, and possibly other cervids could be
responsible. Fear of spreading this parasite to western North America has led to legislation restricting
the translocation of white-tails and other hosts in which the parasite occasionally matures.

Scientific authorities: The above materials are excerpts from " Extrapulmonary Lungworms Of Cervids,
Parasitic Diseases Of Wild Mammals, Second Edition", and " Meningeal Worm, American Association of
Zoo Veterinarians Infectious Disease Committee Manual, 2013" Copies of the source materials have been
provided also.



American Association of Zoo Veterinarians Infectious Disease Committee Manual 2013

MENINGEAL WORM (Parelaphostrongylus tenuis)

Amimal Transmission Clinical Severty Treatment Prevention and | Zoonotic
Group(s) Signs Control
Affecied

Ungulates, | Oral - Ingestion | Neurologic | Ranges from | High doses of Prophylactic No
notably of infected mild lameness | anthelmintics anthelmintic
cervids ntermediate to combined with | administered
host which recumbency anti- every 4-6 wks;
includes and death. mflammatories; | exclusion of
nunierous Severity is supportive the natural host
terrestrial typically therapy {white-tailed
mollusk species worse in deer);
(i.e., snails and young elimination or
slugs) animals and control of
may vary mollusk
between population
species.

Fact Sheet compiled by: Rae Gandolf and Julie Ter Beest

Sheet completed on: 1 January 2011; updated 9 October 2012

Fact Sheet Reviewed by: Murray Lankester, Priya Bapodra

Susceptible animal groups:

Natural host: The white-tailed dees (Oducoileus virginianus) seyves as the natural host and is rarely clinically
affected; they can shed numerous dorsal-spined larvae in their feces. Approximately 80% of white-tailed deer
are infected in endemic regions.

Aberrant or dead-end hosts: Other cervid species (moose, caribou, mule deer, elk, Sika deer); camelids
(camels, llamas, alpacas); pronghom; 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.
Overall, these species rarely shed larvae in their feces.

Disease significance: Mortalities in captive species; failed reintroduction of cervid species such as caribou;
suppression of elk and moose populations; suspected cause of moose population declines in central and eastern
North America.

Causative organism: Parelaphostrongylus tenuis, an extrapulmonary lungworm nematode

Life cycle: The natural host (white-tailed deer) acquires the infection through accidental ingestion of mollusks
infected with 3 stage larvae. The larvae migrate from the gastrointestinal tract along spinal nerves and into
the spinal cord where they develop to the last larval state. Adult worms then locate on the meninges and in the
cranial venous sinuses where they lay eggs. The eggs pass into the venous circulation, develop into 1% stage
larvae in lung capillaries, and then migrate into the lung tissue. These larvae are expectorated, swallowed, and
passed in the feces. Mollusks acquire larval infection when crawling over feces and the parasite develops into
the infective 3" stage larvae within this intermediate host.

In the aberrant host, infection is acquired by the same route. However, migration of the larvae in the spinal
cord tends to be non-directional and larvae often die before reaching the brain. The aimless migration and
larval death result in more local tissue damage as compared to the natural host. Larvae infrequently develop
into reproductive adults in the aberrant host.

Zoonotic potential: None reported

Distribution: Predominantly associated with deciduous and deciduous-coniferous forests of eastern and
central North America, concurrent with white-tail deer populations. It is uncertain why deer of the southeast
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MENINGEAL WORM (Parelaphostrongylus tenuis)

coastal plains region and of western North America are not infected.

Incubation period:
Natural host: pre-patent period 82-137 days, inversely proportional to infection dose.
Aberrant host: signs typically appear in 30-60 days, as short as 5 days reported in experimental infections.

Clinical signs: Neurologic signs are associated with infracranial or spinal cord mflammatory lesions caused by
parasite migration. Signs may range from single limb lameness or rear limb weakness to head uilt, ataxia,
circling, blindness, progressive loss of motor function and death. Ocular symptoms associated with migration
of larvae into the uvea have been reported.

Post mortem, gross, or histologic findings Lesions in the aberrant host consist primarily of histologic
changes in the brain and spinal cord. They may include meningitis and encephalitis; perivascular cuffing and
mfiltrations of eosinophils, lymphocytes, and plasma cells; calcified remains of worms; worm tracks; focal
traumatic malacia caused by developing nematodes; gliosis; disruption of the ependyma; neuronal and myelin
degeneration. Eggs and larvae may be found associated with the eyes or the roots of ¢ranial nerves, on the
leptomeninges, and in brain tissue.

Diagnosis:

Natural host: Modified Baermann technique for retrieving 1% stage larvae from feces. Larvae must then be
differentiated from related species using PCR. However, there are limited species of dorsal-spined larvae and
they are easy to retrieve, allowing for presumptive diagnosis. In addition to white-tailed deer, moose and elk
may shed the larvae in low numbers.

Aberrant hosts: No ante-mortem diagnosis is available, Post-mortem recovery of adult worms or identification
of larvae in neurologic tissue is the only confirmatory test. A nested PCR assay has been developed to confirm
larval identification in the case of verminous migration in horses. A commercial serum ELISA detecting
antibodies against 3™ stage larvae in cervid species was briefly available in Canada to aid in diagnosis of ante-
mortem cases; results have been reported for moose and elk, but this test is not currently available.

Material required for laboratery analysis: Post mortem: spinal cord and brain
Antemortem: plasma or serum (aberrant hosts), feces (white-tailed deer, moose and elk)

Relevant diagnostic laboratories:
ELISA: Prairie Diagnostic Services, Regina, Saskatchewan, Canada

Treatment: High dose fenbendazole (20-50mg/kg orally once daily for 5 days) and or high dose ivermectin
(0.3-0.4mg/kg SC daily for 3-5 days), or levamisole, in addition to supportive therapies including non-steroidal
or steroidal anti-inflammatory drugs, vitamin E, and vitamm B complex. Early initiation of treatment is key to
success.

Prevention and control:

Captive species: Administration of anthelmintics every 4 -6 weeks to target 3 stage larvae before they
migrate to neural tissue; minimize exposure of captive animals to mollusks by establishing gravel roads or
other vegetation breaks to act as snail and slug barriers; use molluscicides with caution due to potential for
environmental toxicity; allow non-susceptible species to initiate grazing on new or overgrown pastures; reduce
white-tailed deer population and build fences to exclude them.

Free-ranging species: Control of white-tailed deer population to reduce exposure.

Suggested disinfectant for housing facilities: Molluscicides (copper sulfate, metaldehyde, sodium
pentachlorophenate) may be used against the intermediate host with caution, as they are potential
environmental toxins.

Notification: None

Measures required under the Animal Disease Surveillance Plan: None.
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MENINGEAL WORM (Parelaphostrongylus tenuis)

Measures required for introducing animals to infected animal: As no direct transmission of the parasite
occurs, and species susceptible to clinical disease do not typically pass larvae, infected animals do not pose a
direct threat to un-infected animals. However, white-tailed deer should generally be considered as infected,
and exposure of susceptible species to white-tailed deer should be avoided as possible.

Conditions for restoring disease-free status after an outbreak: This disease is endemic in white-tailed deer
populations of eastern North America.

Experts who may be consulted:
Murray Lankester

Lakeland University

Department of Biology, CB 4026
955 Oliver Road

Thunder Bay, Ontario

Canada P7B 5E1

Phone: (807) 343-8460

Fax: (807)346-7796
mlankester@lakeheadu.ca
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Attn. Senate Ag. Affairs Committee

The Idaho Elk Breeders Association helped to draft the legislation last year, and was involved in
the negotiated rule making process for the rules before you today. The legislation increased our annual
inventory fees, and initiated fees on imports as well as exports to help the Idaho State Department of
Ag. operate and maintain the domestic cervidae program. We also worked with ISDA to reduce our
testing % (for cwd) to 10% on animals we intentionally cull, any animals that die of unknown causes will
still have to be tested 100%

The changes to the import rules are to help lift restrictions on animals being imported from east
of the 100" meridian. Montana already has removed this restriction. As elk are a dead end host ( the
minangeal cannot complete its life cycle), and deworming to eliminate the adult stages of the worm
would be required prior to import. The risk is greatly minimized that any worms could be imported. The
parasite already exists in moose populations in Idaho.

In conclusion, The IEBA supports both of the proposed rule changes before you today.

Sincerely,

William D. Miller

02.04.21 - Rules Governing The Importation Of Animals (Cervidae)

02.04.19 - Rules Governing Domestic Cervidae
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The sign-in sheet, testimonies and other related materials will be retained with
the minutes in the committee's office until the end of the session and will then be
located on file with the minutes in the Legislative Services Library.

Chairman Rice called the meeting to order at 8:00 a.m.
Chairman Rice passed the gavel to Vice Chairman Bayer.

Payment of Tax and Usage of Certification Marks and Trademarks, Patrick
Kole, Vice President and Government Affairs, stated that the Idaho Potato
Commission (IPC) has a terrible counterfeiting problem on the East Coast. Potatoes
are being misrepresented as Idaho Potatoes when they are from Wisconsin or
Maine, because ldaho has created equity value in the brand. On average Idaho
potatoes bring in a premium of 25 cents to 50 cents for a 5 pound bag. However,
that value does not always get back to the grower because there are middlemen

in the chain. The Commission tries to capture that value and bring it back to the
growers, shippers and processors.

Changes to the rule are in containers:

1) Several forms of the Grown in Idaho Certification mark and the original Grown in
Idaho seal say Grown in Idaho but do not have potato in the language. This has
produced a disconnect with consumers. This led to the certification marks that have
the language "ldaho Potato".

2) No container may use a "check off" box format for state of origin.

3) No seal, trademark, certification mark, brand, or similar device used to promote
potatoes not grown in Idaho can be placed on the container.

4) The size change of the certification marks that can appear on containers. The
rules governing No. 2 potatoes were structured in the rules governing No. 1
potatoes. The size requirements for seals were smaller for U.S. No. 1 potatoes.
The change in the rule now requires that the size of the certification marks be the
same for No. 1 potatoes as a No. 2 potatoes.

Senator Souza said on page 86 it states that the IPC would hold a formal hearing
to ensure that the industry had an opportunity for input in this rulemaking. Did this
meeting take place? Mr. Kole answered the hearing was held, but no one showed
up. The IPC had conducted informal meetings around the State soliciting industry
input, so the rulemaking negotiation process had been met.
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Senator Patrick wondered what it costs to protect the Idaho trademark. Mr. Kole
stated the IPC spent 13 years and $10 million on 1 piece of litigation conducted in
New York City. The IPC was in the 2nd Circuit Court of Appeals three times and
petitioned for protection from the U.S. Supreme Court. The IPC lost part of the
case. The 2nd Circuit and 9th Circuit Courts deemed certification marks are akin to
patents as opposed to trademarks. As a result of that ruling, trademarks are not
subject to a challenge based upon public interest. Certification marks are subject to
a public interest challenge. The way the treaties are currently written in the trade
negotiations taking place right now with Transpacific Partnership IPC is at a distinct
disadvantage because they cannot protect their intellectual property rights.

Senator Patrick moved to approve Docket No. 29-0102-1401. Senator
Ward-Engelking seconded the motion. The motion carried by voice vote.

Rules Review Department of Agriculture

Governing Certificates of Free Sale, Laura Johnson, Bureau Chief, said

Idaho State Department of Agriculture (ISDA) issues certificates of free sale for
processed food products so they can clear customs internationally. The ISDA
issues approximately 3,000 of these certificates per year. Corporate payment does
not operate on a 30 day time period. This proposed rule strikes the 30 day payment
requirement to be more customer friendly.

Senator Patrick stated in the current language of the rule it speaks to payment due,
it does not specify when it was past due. Ms. Johnson replied the rule required
ISDA not to issue additional certificates until the customer's account was current.
Senator Burgoyne asked how much money the certificates bring in annually. Ms.
Johnson explained the fee is $15 per certificate, and they collect approximately
$45,000 per year. Senator Burgoyne asked for clarification on the due date and
whether there have been problems in collecting the fees. Ms. Johnson stated the
customers have always paid their bills. Senator Lee asked could a customer not
pay and then continually be issued certifications. Ms. Johnson replied that could
be the case, but there are other statutes that would assist ISDA in collecting the
fee. ISDA will not continue to issue certifications if a customer does not pay.

Senator Ward-Engelking moved to approve Docket No. 02-0105-1401. Senator
Lee seconded the motion. The motion carried by voice vote.

Pertaining to the Idaho Commercial Feed Law, Katie Mink, Section Manager,
said the rule is an update to the current incorporation by reference from the 2014
to the 2015 Association of Official American Feed Control Officials (AAFCO)
publication. ISDA has incorporated into the commercial feed rule the terms and
ingredient definitions and policies as published in the AAFCO Official Publication.
Updating ISDA current incorporation by reference allows ISDA and industry
members who register feed products with the State to ensure they are jointly using
the current terms and ingredient definitions and policies as they are published. With
this pending rule ISDA is updating their current incorporation by reference from the
2014 to the 2015 Official Publication of AAFCO.

Senator Patrick asked if negotiated rulemaking was held on this docket. Ms.
Mink replied that it was not negotiated. Traditionally ISDA does not negotiate
their incorporations by reference. Senator Burgoyne asked if ISDA is aware of
anyone in the industry having any objections to the adoption of the AAFCO Official
Publication. Ms. Mink responded that ISDA had not received any objections to
the adoption.

Senator Brackett moved to approve Docket No. 02-0602-1401. Senator
Burgoyne seconded the motion. The motion carried by voice vote.
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Diseases of Hops (Humulus Lupulus), Jared Stuart, Section Manager, explained
that early in 2014, ISDA received a request from the Idaho Hop Commission to
amend the rules governing diseases of hops in Idaho. The rule changes the hops
quarantine area to: allow free movement of hops material within the states of Idaho,
Oregon, and Washington; add diseases of concern to the regulated pest area of the
rule; create a uniformity of regulations with other hop producing states; add pests
and diseases of quarantine; gne change the areas under quarantine. Clarification
changes were made to the rule to make it more concise.

Vice Chairman Bayer stated have the logistic of shifting to the lab procedures
been assessed and are provisions in place to meet the workload for the interest.
Mr. Stuart responded that the negotiated rulemaking discussed having everything
pass through the clean plant center in Prosser, Washington. Language was added
to avoid scheduling issues should the lab become overwhelmed with inspections.
Language is included in the rule "or appropriate lab approved by the Director".

Senator Burgoyne clarified that the hop industry has had an interstate relationship
with Oregon and now it is being expanded to include Washington. Mr. Stuart
explained most of their sourcing for hops material is done within the tri-state area of
Washington, Idaho, and Oregon. The diseases of concern are similar with these
states. Senator Burgoyne asked is there a provision somewhere for quarantining a
particular state or area within the region. Mr. Stuart answered under the Plant Pest
Act, ISDA has the ability to create a quarantine area. Senator Patrick questioned
the $7.50 fee being raised to $60.00. Mr. Stuart stated this fee rule had not been
updated since 1980. The $60 charge for a permit is the standard rate for any export
certificate issued by ISDA, and this fee adjustment covers the costs of making the
permits available for industry. Chairman Rice asked for clarification of Section 100,
which deals with the quarantine area of Bonner and Kootenai Counties. Mr. Stuart
stated the control area was originally Bonner and Kootenai Counties, the main
producers of hops in the State. They were trying to eliminate the threat of powdery
mildew within those counties. Other areas of the State started to produce hops and
they had no safeguard against diseases of concern being imported.

Senator Patrick moved to approve Docket No. 02-0605-1401. Senator Souza
seconded the motion. The motion carried by voice vote.

Pertaining to the Idaho Fertilizer Law, Katie Mink, Section Manager, stated this
is an update to the current incorporation by reference from the 2014 to the 2015
Official Publication of the AAPFCO. This rule updates the current incorporation and
ensures that ISDA and industry members who register fertilizer products in Idaho
are jointly using the most current definitions, terms, and ingredients as they have
been voted on by AAPFCO members.

Senator Souza moved to approve Docket No. 02-0612-1401. Senator Den
Hartog seconded the motion. The motion carried by voice vote.

Governing Bacterial Ring Rot Caused by (Clavibacter Michiganensis Subsp.
Sepedonicus) (Cms), Lloyd Knight, Administrator, stated ring rot is a bacterial
infection in potatoes that can be devastating not only in the field but also in storage.
In the investigation conducted under the old rule, ISDA had reports of ring rot in
potatoes that were being shipped to processors after they had been in storage.
ISDA investigated 19 of these cases, and they were not able to identify any
definitive cause or source of that infection. ISDA has had 2 reports of ring rot under
the new rule, and those were both during the seed certification process. The Crop
Improvement Association led the investigations on the cases because it is part of
their certification process.

* Reporting: The rule requires the reporting of ring rot if it is discovered prior to
final seed potato certification by the Idaho Crop Improvement Association (ICIA).
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If it is confirmed with a laboratory test and the positive tubers or plant parts are
still in the possession of the original seed grower. The industry is concerned with
identifying ring rot in seed while it is in the control of the original grower; so they
know the infection did not come from any other source.

* Investigation: ISDA has the authority to investigate, access records, and pull
samples.

+ Infected Potatoes: May not be used for planting or seed.

» Testing: Any testing for ring rot will be congruent with the certification process.
Any seed that is exported from Idaho has to meet the certification process.

Senator Lee moved to approve Docket No. 02-0627-1402. Senator
Ward-Engelking seconded the motion. The motion carried by voice vote.

Pertaining to Soil and Plant Amendment Act of 2001, Katie Mink, Section
Manager, explained this rule change is to incorporate by reference information and
updates contained in the 2015 Official Publication of the AAPFCO as they pertain to
the methodology and practice of conducting regulatory soil and plant amendment
registration and label review.

Senator Souza moved to approve Docket No. 02-0641-1401. Senator Lee
seconded the motion. The motion carried by voice vote.

Sheep and Goat Rules of the Idaho Sheep and Goat Health Board, Stan Boyd,
Executive Secretary, stated that the State has an emerging dairy goat industry. The
estimated number of goats in the State is 18,000 and 180,000 breeding sheep.

» The proposed rule reflects the changes mandated by legislation passed in 2014
that require an assessment on goats of 80 cents per head and a 10 cents per
pound on wool.

» The rule also clarifies the age at which dairy goats need to be tested for
brucellosis prior to entering Idaho. The goat must now be six months or older to
receive this test.

» Section 700, Sheep Assessment, an increased assessment from 6 cents to 8
cents per pound of wool. The 2014 Legislature passed H 431 that created a Wolf
Control Board, and the increased fee of 2 cents per pound of wool is assessed
to support that Board.

+ Section 701, Goat Assessments, an 80 cent per head assessment has
been added to the rule. This assessment will be collected at the auctions.
Around 6,000 goats go through 3 primary auctions in the State. The 80 cents
assessment on the goats will support the regulatory animal health program.

* The rule updates the name Idaho Sheep Commission to the Idaho Sheep and
Goat Health Board.

Senator Lee asked for clarification on the fee collection. While the intention is to
have the fee collected at the auction it could be assessed neighbor to neighbor but
this is not the intention of the rule for situations such as FFA goats. Mr. Boyd
explained if there is a goat sold in the country, technically that person owes 80
cents. This rule is directed at the auction sales.

Senator Den Hartog asked Mr. Boyd to explain the increase of the assessment
from the 6 cents to the 8 cents; is the increase of 2 cents going to the Wolf Fund?
Mr. Boyd answered that it was just the 2 cents increase that would go to the Wolf
Fund. Of the current 6 cents, 3 cents went to the regulatory animal health program
and the remaining 3 cents went to the Board.
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ADJOURNED:

Senator Brackett said that there was an emergency clause in H 431 that provided
for the assessment in the last half of fiscal year (FY) 2014. Mr. Boyd stated that
was correct H 431 provided an assessment in the last part of FY 2014.

Senator Brackett asked how much money was collected for the wool assessment.
Mr. Boyd said the estimate is $20,000 per year.

Vice Chairman Bayer stated under this rule change you are creating a liability for

small operations. Mr. Boyd stated the assessment shall be levied and assessed to
the producer at the time of the sale of the goat(s) and shall be deducted by the first
purchaser from the price paid to the producer at time of such sale.

Senator Lee moved to approve Docket No. 02-0801-1401. Senator Bracket
seconded the motion. The motion carried by voice vote.

Senator Burgoyne requested that he be recorded as voting nay. He believes that
this fee rule can be written in a way that stipulates which producers have to pay
the assessed fee. Senator Den Hartog and Vice Chairman Bayer requested that
they be recorded as voting nay.

There being no further business, Vice Chairman Bayer adjourned the meeting
at 9:10 a.m.

Senator Rice
Chair

Carol Deis
Secretary

SENATE AGRICULTURAL AFFAIRS COMMITTEE
Tuesday, January 27, 2015 — Minutes — Page 5



AGENDA

SENATE AGRICULTURAL AFFAIRS COMMITTEE

8:00 A.M.
Room WW53
Thursday, January 29, 2015
SUBJECT DESCRIPTION PRESENTER
Minutes Approve Minutes of January 20, 2015 Senators
Ward-Engelking and
Burgoyne
RS23389 To Honor Native Idahoan Gary Steven's Lifelong  Jesse Taylor,
Achievements in Horse Racing Legislative Advisor
Presentation: University of ldaho, College of Agriculture Garth Taylor, Regional
Economic Impacts Economist, Associate
Professor
Docket No.

46-0101-1401

02-0214-1401

02-0214-1402

02-0214-1403

02-0633-1401

02-0303-1401

Rules of the State of Idaho Board of Veterinary
Medicine

Rules Review Department of Agriculture
Weights and Measures - Incorporation by

Reference
Weights and Measures - Ethanol Labeling
Weights and Measures - Licensing

Organic Food Products

Governing Pesticide and Chemigation Use and
Application

Jodie Ellis, Executive
Director

Stacie Ybarra,
Program Specialist

Stacie Ybarra,
Program Specialist

Stacie Ybarra,
Program Specialist

Johanna Phillips,
Organic Program

Ben Miller, Bureau
Chief

If you have written testimony, please provide a copy of it to the committee
secretary to ensure accuracy of records.

COMMITTEE MEMBERS

Chairman Rice

Vice Chairman Bayer
Sen Brackett

Sen Patrick

Sen Souza

COMMITTEE SECRETARY

Sen Lee
Sen Den Hartog

Sen Ward-Engelking
Sen Burgoyne

Carol Deis
Room: WW31

Phone: 332-1330
email: sagri@senate.idaho.gov


http://www.legislature.idaho.gov/sessioninfo/rs.htm
http://adminrules.idaho.gov/legislative_books/2015/pending/15S_AgAffs.pdf#nameddest=G20.999214
http://adminrules.idaho.gov/legislative_books/2015/pending/15S_AgAffs.pdf#nameddest=G4.999427
http://adminrules.idaho.gov/legislative_books/2015/pending/15S_AgAffs.pdf#nameddest=G5.1000290
http://adminrules.idaho.gov/legislative_books/2015/fee/15S_Fee_AgAffs.pdf#nameddest=G3.999504
http://adminrules.idaho.gov/legislative_books/2015/pending/15S_AgAffs.pdf#nameddest=G17.999967
http://adminrules.idaho.gov/legislative_books/2015/pending/15S_AgAffs.pdf#nameddest=G6.1001953

MINUTES

SENATE AGRICULTURAL AFFAIRS COMMITTEE

DATE:
TIME:
PLACE:

MEMBERS
PRESENT:

ABSENT/
EXCUSED:

NOTE:

CONVENED:

MINUTES
APPROVAL.:

RS 23389

MOTION:

PRESENTATION:

Thursday, January 29, 2015
8:00 A.M.
Room WW53

Chairman Rice, Vice Chairman Bayer, Senators Brackett, Patrick, Souza, Lee, Den
Hartog, Ward-Engelking and Burgoyne

None

The sign-in sheet, testimonies and other related materials will be retained with
the minutes in the committee's office until the end of the session and will then be
located on file with the minutes in the Legislative Services Library.

Chairman Rice called the meeting to order at 8:02 a.m.

Senator Ward-Engelking moved to approve the Minutes of January 20, 2015.
Senator Burgoyne seconded the motion. The motion carried by voice vote.

To Honor Native Idahoan Gary Steven's Lifelong Achievements in Horse
Racing, Jesse Taylor, Legislative Advisor, stated this legislation is to recognize and
honor a great Idahoan, legendary athlete, and Hall of Fame Jockey, Gary Stevens.

Senator Patrick advised that he had met Gary Stevens and believed that he
should be honored for his skill and accomplishments as a jockey in the American
Thoroughbred horse racing industry.

Senator Patrick moved to print RS 23389. Senator Ward-Engelking seconded
the motion. The motion carried by voice vote.

University of Idaho, College of Agriculture Economic Impacts, Garth Taylor,
Regional Economist, Associate Professor, spoke to the amazing achievements in
this year's agricultural economy. This is the fourth straight year of record breaking
cash receipts, which were $9.7 billion. In real dollar terms from 1980 to 2014 this
reflects a compounded growth rate of 1.9 percent. Idaho agriculture is livestock,
which is its comparative advantage and has driven the growth. Livestock has given
Idaho a different growth path and trajectory then U.S. Agriculture which attributes to
Idaho's high ranking in the west.

He said cash receipts have increased 16 percent over 2013, a record fourth year of
record highs. Where is the agricultural growth coming from? Idaho Agriculture is in
livestock, cattle and calves. The Dairy Industry is up 146 percent in sales since
1980. The growth path has come from the number of cows which is up 124 percent,
with 20,000 cows being added per year over the last 30 years. Milk production is
up 59 percent since 1980 when the dairymen were producing 12,000 pounds of
milk per cow to this year's record of 24,000 pounds of milk per cow. These figures
reflect the return on innovation which has driven this agricultural growth to the
farmer and the dairy industry. The return to the consumer of that research is the
drop in milk prices which translates into consumers paying less than 10 percent

of their income for food. Idaho agriculture is feeding the world at a cheaper price.
ldaho government payments continue to decline because Idaho does not grow
Title 1 crops.



PASSED THE
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46-0101-1401

Dr. Taylor said net farm income has shot to a record high of 46 percent, which is
54 percent above the 10 year average. This year's net farm income is higher than
the gross was ten years ago. ldaho's net farm income continues to be extremely

volatile with double digit changes almost every year.

Dr. Taylor stated the income volatility is increasing and brings real risks for many
groups. For farmers it will mean more price and production risk, which means
stricter borrowing requirements. For government it will translate into more volatile
taxation. For the rural economies volatility does not translate into these communities
because the purchases the farmers make are very stable because of the following:

The stable agriculture multiplier effect.
Acres continue to be purchased and remain in production.
Costs are tied to operating expenditures not commodity price.

N

The teeter-totter effects in agriculture. When the corn prices are up the feed
lots income goes down and when hay prices go up livestock margins go down.

Dr. Taylor next addressed agriculture and the state economy. He showed

an agricultural chart depicting the GDP which shows that farming and food
manufacturing are steady jobs. The chart shows that during the 2008 recession
there was no job loss in this field.

Idaho's ranking by net farm income places the State as the 2nd largest agricultural
state in the 11 western states. Idaho's ranking by gross places it as the 3rd largest
state. The agricultural business is 20 percent of the economy in this State. Farm
income in the State was up 45 percent in 2014. While farm income in the nation
was down 22 percent in 2014. Idaho is on a different growth path then the nation.

Dr. Taylor then spoke on revenue outlook: The ethanol boom is waning. The
health of Idaho's agriculture will be driven by foreign exports. Debt to equity ratio is
at a historic low. The farmers have clean balance sheets; they are not borrowing
(see attachment 1).

Senator Brackett asked Dr. Taylor to help the Committee understand the food
manufacturing GDP chart. Dr. Taylor Dr. Taylor explained the additions to the
GDP which are important to look at are in production agriculture. The propelling
force behind the GDP should be the Chobani addition to the State, but the change
in the GDP is the result of production agriculture.

Chairman Rice asked Dr. Taylor to expand on efficiency such as crop yields at the
farm level versus innovation at food manufacturing level. Dr. Taylor explained it is
amazing how much product the food manufacturing companies turn out using a
small amount of labor. Food manufacturing efficiency will continue.

Chairman Rice passed the gavel to Vice Chairman Bayer.

Rules of the State of Idaho Board of Veterinary, Jodie Ellis, Executive Director,
said negotiated rulemaking was conducted and the Board received no comments or
suggestions during the open comment period; a public hearing was not scheduled.
Under the current language applicants for certification as a certified veterinary
technician (CVT) in Idaho are required to provide the Board of Veterinary Medicine
with proof of graduation from a veterinary technology program:
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1. Accreditation by the American Veterinary Medical Association (AVMA).
2. Equivalent to a program accredited by the AVMA.

3. From an institution approved by the Board.
4

In the case of a foreign student who graduated from a foreign program it
must be accredited by AVMA.

In recent years the field of veterinary technology has expanded becoming more
exacting and technical in nature. The Board recognizes that to fulfill its mandate of
safeguarding the people and animals of Idaho along with establishing and enforcing
professional standards in veterinary profession. The Board must require consistent
reliable baseline standards for all its licensees. The Board concedes that it does
not have the manpower, knowledge or means to thoroughly evaluate individual
veterinary technology programs or foreign schools of veterinary medicine. The
Board proposes that all CVT applicants in Idaho should graduate from programs
that have been formerly accredited by the AVMA which does have the knowledge,
means and manpower to proficiently evaluate these programs.

The changes to the rule will allow only the following three possibilities for
documented education or training:

1. Proof of graduation from an AVMA accredited program of veterinary
technology.

Proof of graduation from an accredited school of veterinary medicine.

3. Foreign graduates would provide proof of completion of the certification
program by the AVMA Educational Commission for foreign veterinary
graduates.

Senator Brackett questioned how many foreign veterinary graduates have come
before the Board for accreditation. Ms. Ellis responded that since 2013 there
had been two.

Chairman Rice asked for clarification of the definition of accredited school of
veterinary medicine. Ms. Ellis stated California has a separate program which is
not accredited by the AVMA. California's program has its own accreditation and
their graduates are called registered technicians. Sometimes these registered
technicians have come to the Board to apply for certification that is accredited by
California, but are not held to national standards. Chairman Rice asked if these
students would be allowed to be certified CVT's in the State. Ms. Ellis answered
the Board prefers not to give certification to registered technicians from California
because the Board does not know the baseline standards of their educational
programs. Chairman Rice questioned if the California technicians are coming from
an accredited school, even though the accreditation is the State of California, will
they be accepted for certification. Under this rule change what will be the process
for graduates coming from these unaccredited programs. Will they be allowed

by the Board to demonstrate equivalent education so they could be certified to
work in the State? Ms. Ellis explained Idaho is not the only state that is not
accepting the accredited in California technicians. In the past, the Board has
accepted the California applicants, but even California is moving away from their
own accreditation. California is recognizing that in order for this profession to move
forward and grow it needs to be governed by a national entity. This rule change will
remove the means of redress because the Board cannot guarantee a baseline level
of knowledge if the individual comes from a school that the Board has not evaluated;
that is why the Board relies on AVYMA. The Board would not license a veterinarian
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from an unaccredited school. The Board believes that the CVTs should be held to
these same standards since they are a professional in the animal health industry.

Chairman Rice asked if a CVT can practice independently or will they be under the
supervision of a doctor of veterinarian medicine. Ms. Ellis responded that CVTs will
practice under a licensed veterinarian in Idaho.

Senator Burgoyne further clarified that a student graduating from a California
institution will not have the required accreditation to practice in Idaho. Ms. Ellis
answered that is correct.

Senator Souza asked could the Board evaluate the California standards in order to
certify these technicians. Ms. Ellis replied the Board of Veterinary Medicine has a
staff of two people and does not have the qualifications to evaluate the technician
program from the California schools.

Chairman Rice explained that these CVTs will be supervised by a doctor of
veterinarian medicine. Barring these technicians from being certified in Idaho
should only be considered if there is a widespread problem with their caliber
of training. This could be rectified by administering an examine to show their
proficiency. Chairman Rice believed the rule change is ill advised.

Senator Burgoyne moved to reject Docket No. 46-0101-1401. Chairman Rice
seconded the motion. The motion carried by voice vote.

Rules Review Department of Agriculture

Weights and Measures - Incorporation by Reference, Stacie Ybarra, Program
Specialist, stated the weights and measures program's primary purpose is to
inspect and test commercial weighing and measuring devices. The Committee
may be familiar with seeing inspection stickers on the gas pumps or on the scales
used to buy or sell crops or livestock.

This is an annual housekeeping item to incorporate by reference the most current
date specific edition of the Handbook 44. Maintaining a current handbook is
important to weights and measures officials and the service industry that repair
commercial weighing or measuring devices.

Senator Lee moved to approve Docket No. 02-0214-1401. Senator Den Hartog
seconded the motion. The motion carried by voice vote.

Weights and Measures - Ethanol Labeling, Stacie Ybarra, Program Specialist,
explained the purpose of the change in this rule is to simplify the labeling
requirements of gasoline containing oxygenates. Currently Idaho's labeling
requirements conflict with the EPA's CFR. Idaho's current rule requires a label for
gasoline containing oxygenates greater than 1 percent. The federal CFR requires
the labeling of ethanol blends at levels greater than 10 percent.

The amended rule narrows the labeling requirement to oxygenate levels between
10 percent. Anything greater than 10 percent would no longer be required to be
labeled but is still required to be labeled under the federal CFR.

Senator Ward-Engelking moved to approve Docket No. 02-0214-1402. Senator
Patrick seconded the motion. The motion carried by voice vote.
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Weights and Measures - Licensing, Stacie Ybarra, Program Specialist, stated
the ldaho State Department of Agriculture (ISDA) is proposing that the proration
requirement be removed from this rule.

There are several reasons for this change:

1. To bring the device licensing program in-line with other license programs
within the ISDA.

2. The procedures needed to prorate a device are more costly than normal
licensing and adds cost to the overall program.

3. ltis also more equitable to all competitors when everyone pays the same
license fee.

This change will only affect businesses adding new devices during the license
period. In 2013, only 13 businesses had devices that were prorated resulting in an
approximate combined savings of $178. In 2012, 20 businesses had devices for
a combined savings of $301.

Each proration roughly costs the program an additional $30 per proration. This cost
is generated by the additional procedures needed to prorate a license fee. The
device license fees range from $5- $100, the majority of the devices inspected each
year have a $6 license fee; therefore additional cost to prorate a license fee can
have a significant effect on the program.

Senator Lee moved to approve Docket No. 02-0214-1403. Senator Souza
seconded the motion. The motion carried by voice vote.

Organic Food Products, Johanna Phillips, Organic Program, explained this rule
will repeal the registration requirement for operations that have less than $5,000 in
annual gross organic sales, other certifying agents operating in Idaho, as well as
the associated $50 annual registration fee for those entities.

Operations that have less than $5,000 in gross organic sales are exempt from
organic certification requirements under the federal regulation. Because they
operate as a certifying agent of the United States Department of Agriculture
(USDA), the agency is not allowed to have more restrictive requirements than
USDA for organic operations.

Further repeal of this requirement will not affect an operation's ability to sell organic
product if they fall under the federal $5,000 exemption, nor will it affect the ability for
other certifying agents to certify operations in Idaho. With this change, operations
that fall under the federal $5,000 exemption will no longer be required to register
with Idaho State Department of Agriculture (ISDA) annually or pay a $50 annual
fee, but may continue to sell organic product pursuant to he federal exemption

in the USDA NOP regulation.

Senator Burgoyne asked if they reached out to the industry and consumer
groups for their input on this rule change. Ms. Phillips answered the ISDA did not
conduct negotiated rulemaking on this rule change because it is a condition of
their continued accreditation.

A discussion ensued concerning lack of notification to the industry and consumer
groups and whether to postpone the rules acceptance until that action occurred.

Senator Souza moved to approve Docket No. 02-0633-1401. Senator Lee
seconded the motion. The motion carried by voice vote. Senator Burgoyne
voted nay.
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DOCKET NO: Governing Pesticide and Chemigation Use and Application, Ben Miller,

02-0303-1401 Bureau Chief, advised in 1997 a statewide restriction was put into the rules for the
use of low volatile liquid ester herbicides around homes and gardens. This rule
prohibits the use of these products between the dates of May 1 and October 1 or
when temperatures are above 80 degrees. The industry, which includes state
licensed applicators and product representatives, has informed them that this date
restriction is obsolete and should be eliminated. The temperature restriction is a
more proper cut-off mechanism to reduce damage from the use of these specific
weed c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>