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The lungworm of elk, Dictyocaulus hadweni (syn: D. viviparus) has been
noted in elk since the early 1900's.

It is interesting to note that a high percentage of the elk in Teton
National Park are positive for lungworm in the spring. Fewer elk are
infected as the summer and fall vegetation is usually sufficiently

good to allow the elk an abundance of food and a resultant physiological
condition that is excellent.

Perhaps elk serum proteins are somewhat low in the April-May period
when the physiological "low'" is reached by the elk. The lack of
immunoglobulins may, in part, explain the high prevalence of lungworm
infections in elk of the Tetons during early spring months.

Objectives
The objectives of the present study are:

1. Continue research of the prevalence of Dictyocaulus hadweni in
‘Teton elk during four seasons of the year. (This must be done to
find worm-positive elk for the biological predation research.) The
search has been extended to elk in Yellowstone National Park during
the past two years and will be continued.

2. Check, via fecal analyses, for larvae spring-summer and winter
and by lung dissections (adult worms) and/or by fecal analyses
during the fall for relative numbers of the parasite/elk.

3. Experiment in the laboratory for the effect of Aphodius spp. Canthon
sp. other Scarabaeoid beetles against 1st stage larvae of Dictyocaulus

sp.

L. Extend field observations to include the action of Aphodius spp.
: on Dectyocaulus larvae in or on elk feces. (This portion is very
time consuming due to the fact that the investigator does not,
beforehand, know which elk are positive for the worm.)
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Procedures

Fecal analyses were conducted by the use of a jet of water played over
6-100 g of elk fecal pellets in a plastic petri dish. After the water
had wetted the pellets, the larvae were allowed 10-20 minutes to move
off the pellets. The pellets were again rinsed by a jet of water after
which the pellets were removed from the dish by sterile forceps.
Dictyocaulus larvae were counted in the sectioned petri dishes via
dissecting scope at L45X. Prevalence (% of elk positive for lungworm
larvae) and number of larvae were noted,

During the fall hunting season, elk lungs were gathered by the

Wyoming Game and Fish personnel, by the researcher, but primarily by
Teton Park rangers. Elk lungs were checked for the presence of adult
Dictyocaulus worms by use of bandage scissors as pneumotomes in order
to lay open all major bronchioles. With light dnfections, worms

were found in the smaller bronchioles near the periphery of the lobes
of the lungs while larger numbers of worms, larger bronchioles were
partially or completely filled with worms up to and including the area
of the main bifurcation of the trachea.

Worms were collected, sexed, counted, and in some cases, fixed for
preservation.

Results

Per cent of elk positive for Dictyocaulus sp. (presumably D.
hadweni) was higher (80%) during the spring (late May) but lower
(35%) during the summer of 1979 as compared to data of 1978.

Percent of elk positive for lungworm larvae in feces is shown
in Fig. 1 with the highest prevalence, as usual, in late May. As
in previous years, the prevalence of positive elk decreased as the
summer progressed. Fall data (Oct.-Nov.), where lungs from hunter-
killed elk can be checked for the weather has not favored hunter success.

Laboratory trials with Aphodius spp. beetles versus Dictyocaulus
sp. larvae were carried out as in 1977 & 1978.

The results, Table 1, show beetles, mostly A. vittatus individuals,
were active in laboratory trials and apparently decreased the numbers
of Dictyocaulus sp. larvae by 50-100% within a relatively short
period of time (4.5 - 26 hours).

During August, only 4 trials were attempted. One trial, where no
beetles were noted on the feces, during the period of interaction, was
not included in the summary, Table 1.

Beetle species that were most active in August were A. coloradensis
and Canthon sp. Those species (mostly A. coloradensis)were used in
the lab. trials.

-22-



Bergstrom: Parasites of Ungulates in the Jackson Hole Area: Scarabaeoid Beet

*jdeqd |BUOIIEBN DUOISMO||DA |2 49A1Y uoqqly *9H

*seade jusde(pe pue daeq |euollep
uoja] ‘Jowwns pue Bujids oyl ybnouayl *3|° peIdSJU|-SN|NED0AID|(Q JO dduUd|eAd.q | *Blg4

‘uep *AON *dag Alnp Aey Taey ‘uep 661
- v 7 ~w, ¢ w r} v L4 v [ L]
i
N\
S
N
N 3] o0z
‘
LS
N\

40%

409
Aow pa3oaju|
Juad
%08 434

1001

_23_

Published by Wyoming Scholars Repository, 1979



University of Wyoming National Park Service Research Center Annual Report, Vol. 3 [1979], Art. 5

e = X
001- 0L1/0 0L1/091 1t '8 ¢
001 6/0 6/L T 84 z
€8 62/1 62/9 Ll €T I
6°gL = X Isnbny
poppe so|199q MaU g
09 092/801 092/912 'y €1l 6
G6 029/47 029/89% q g9 8
06 0LZ/4T 0L2/%¢2 8l 6 L
Gl /8 /e 4} 9 9
8L 6£/8 6€£/9¢ fl 9°9 q
€8 qz/T qz/Tl 6 g h
09 86/2h 86/48 9¢ L ¢
001L- 6/0 6 409 Ll 9 z
68 012/22 0lZ 40 861 4} L l
6L61 Aey
s2|3199g 01 @°ng 6/sa139°g Z-1/M so2|3199g ON uoliloeuslu] 9|diduliag 3 |043U0) *ON
sJaqunN |eAden so|djoulag $9294 JO swedy lerag

sn|nes’oAld1q ul
asea.29(q %

|043U09) *SJH

aeAdeT *0A1D1(Q BulAiAang jo °opN

s|etdl *qe| u| s3|399q

*dds snipoydy 40 uoj3oe 3yl o3 anp suojre|ndod |eAse| °ds sn|ned0k3d|Q 4o uoljew}dsq ‘| d|qel

-24-



Bergstrom: Parasites of Ungulates in the Jackson Hole Area: Scarabaeoid Beet

Discussion

More elk moved onto the National Elk Refuge, Jackson, Wyo. during
the winter of 1978-79 than during the previous two winters, That
increase in numbers of elk during a winter of relatively heavy snow
fall may, in part, account for the relatively large percentage of
lungworm - infected elk during the spring of 1979.

Since the estimate of prevalence of lungworm in elk via fecal
analysis is conservative by 8-16% (Bergstrom, 1968, unpublished),
from 88-96% of the elk of both sexes were positive for lungworm during
late May of 1979. This relatively high percentage of prevalence is a
high, according to our results, for the last 11 years.

It is also possible that our technique for recovering larvae
in "sprayed'" fecal samples is improving to the point that we are not
as conservative in our estimates, via fecal analyses, as we were in
1968. At any rate, most elk in Teton National Park and the National
Elk Refuge are carrying lungworms during May and early June.

Physiological condition of the elk improved rapidly and markedly
from June 1 to August 7 according to visual appraisal of the elk
south of Signal Mt. Such field observations were made by the writer
after crawling to within 30-50 yards of bedded and standing elk.

Gibbon River elk are very easy to observe at 20-60 feet because
that elk herd is sufficiently accustomed to human intrusion along
the highway through their meadows. Warm fecal samples are easy to
collect but are frequently dropped in moist grass and/or water on
the soil so that fecal analyses may show a somewhat over conservative
(Tow) estimate of lungworm-positive elk.

Beetle action was effective, as in previous years, in removing
lungworm larvae from elk feces. Laboratory trials apparently never
duplicate the true efficiency of the beetles in the field where
beetle activity, depending on ambient air and soil temperatures,
is almost always several times greater than that noted in a laboratory
trial. Fecal material is macerated by beetles even when only 1
beetle is active per gram of fecal material. In the field a given
quantity of elk fecal material is always macerated and spread over
a much greater area and with resultant increased exposure to desication
and solar exposure than one finds in the laboratory trials. Hence,
it is assumed that all of our lab-trial results are conservative
when assessing the efficiency of beetles as population decimating
agents against D. hadweni larvae.

Field work with the Gibbon River elk was conducted in cooperation
with Dr. David Worley, Montana St. Univ., Bozeman. Dr. Worley noted
a high prevalence of Dictyocaulus-positive elk, Gibbon Meadows
during June-July, 1979.
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Conclusions

1. Most elk are positive for lungworms during May in the Teton National
Park.

2. Numbers of elk wintering on the National Elk Refuge may affect
the percentage of elk positive for lungworm during spring months.

3. Beetles are more active against Dictyocaulus sp. larvae in the
field than in the laboratory,

Work Planned: 1980

Attempt a survey of elk for Dictyocaulis-infection along the Lamar
River, in Northeastern Yellowstone National Park.

Work in the field with Dr. Worley and/or with Yellowstone biologists

in regard to possible internal parasites that could be identified
and numbers estimated from elk fecal analyses.
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