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Abstract:

Laboratory studies of spurge hawkmoth, Hyles euphorbiae (L.) fecundity, and egg/larval development
were conducted in 1984-1985. Average fecundity, determined by direct count of eggs oviposited, was
153.0 eggs per female. The number of eggs oviposited ranged from 3-261 per female. Egg and larval
development was studied at three constant temperatures (20, 25 and 30 °C). Theoretical lower
temperature thresholds for development of eggs and larvae were estimated to be 6.5 and 12.8 °C,
respectively. Behavioral observations of the spurge hawkmoth are discussed.

A complete field census of the spurge hawkmoth, Hyles euohorbiae (L.), established on leafy spurge,
Euphorbia esula L, was made near Bozeman, Montana during 1984. The population reached a peak
mean density of 0.19 larvae/m2 during late July. Daily monitoring of development for 52 larval cohorts
revealed a poor correlation with average temperatures at the site (r = 0.40). Density-independent factors
contributed to egg, larval, and pupal mortality of the spurge hawkmoth. Fifty-six percent of the pupae
successfully survived the winter. Examination of the distribution of hawkmoth larvae in the Bridger
Mountains and Story Hills revealed widespread dispersal from original release sites.

Predation on pupae of the spurge hawkmoth, Hvles euphorbiae (L.), introduced for the biological
control of leafy spurge, Euphorbia esula L., was studied in the field near Bozeman, Montana in 1984
and 1985. Exclusion cage treatments were imposed on pupae placed on or below the soil surface to
identify the types of predators most responsible for mortality. The use of both sealed and semi-sealed
insect cages significantly reduced the levels of pupal mortality compared with open range treatments
during both years examined. Small mammals and invertebrate predators were the most important
sources of hawkmoth pupal mortality.

Scattered and incomplete records of releases and establishments of the spurge hawkmoth, Hvles
euohorbiae (L.) on leafy spurge, Euphorbia esula L., exist for Montana. Efforts to compile previous
records, refute or confirm their validity, and examine release sites were made. Through a review of
literature,unpublished Canadian and U. S. government records, personal communication and direct
field observations, a more clear synthesis of this agent's release and establishment history is provided.
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ABSTRACT

Laboratory studies of spurge hawkmoth, Hyles euphorbiae (L.)
fecundity, and egg/larval development were conducted in 1984-1985.
Average fecundity, determined by direct count of eggs oviposited, was
153.0 eggs per female. The number of eggs oviposited ranged from 3-261
per female. Egg and larval development was studied at three constant
temperatures (20, 25 and 30 °C). Theoretical lower temperature
thresholds for development of eggs and larvae were estimated to be 6.5
and 12.8 °C, respectively. Behavioral observations of the spurge
hawkmoth are discussed.

A complete field census of the spurge hawkmoth, Hyles euphorbiae
(L.), established on leafy spurge, Euphorbia esula L, was made near
Bozeman, Montana during 1984. The population reached a peak mean
density of 0.19 larvae/m* during late July. Daily monitoring of
development for 52 larval cohorts revealed a poor correlation with
average temperatures at the site (r = 0.40). Density-independent
factors contributed to egg, larval, and pupal mortality of the spurge
hawkmoth. Fifty-six percent of the pupae successfully survived the
winter. Examination of the distribution of hawkmoth larvae in the
Bridger Mountains and Story Hills revealed widespread dispersal from
original release sites.

Predation on pupae of the spurge hawkmoth, Hyles euphorbiae (L.),
introduced for the biological control of Teafy spurge, Euphorbia esula
L., was studied in the field near Bozeman, Montana in 1984 and 1985.
Exclusion cage treatments were imposed on pupae placed on or below the
soil surface to identify the types of predators most responsible for
mortality. The use of both sealed and semi-sealed insect cages
significantly reduced the levels of pupal mortality compared with open
range treatments during both years examined. Small mammals and
invertebrate predators were the most important sources of hawkmoth
pupal mortality.

Scattered and incomplete records of releases and establishments
of the spurge hawkmoth, Hyles euphorbiae (L.) on leafy spurge,
Euphorbia esula L., exist for Montana. Efforts to compile previous
records, refute or confirm their validity, and examine release sites
were made. Through a review of Titerature,.unpublished Canadian and U.
S. government records, personal communication and direct field '
observations, a more clear synthesis of this agent’s release and
establishment history is provided.




CHAPTER 1

INTRODUCTION

Biological control is the most promising control tactic available

for the perennial weed Teafy spurge, Euphorbia esula L. One biological

control agent, the spurge hawkmoth Hyles euphorbiae (L.); has been the '
subject of dozens of releases since its North American introduction
during the mid-1960’s. In Montana, this insect has a long history of
releases by state and federal biological control workers.
Unfortunately, no detailed evaluation studies of this agent in Montana
were published.

The examination in 1982 of a fdrmer release site of Hyles
euphorbiae near Bozeman, Montana (Baker 1988, pers. comm.) revealed an
established hawkmoth population. Confirmation of establishment was
again made during 1983. Detailed field and laboratory studies of this
population were implemented during 1984 and 1985.

Questions addressed by the field studies were as follows: 1) What
was the population density near the site of the original release; 2)
How widely distributed was this population; 3) What were the Tarval
development rates in the field; 4) What mortality factors were
associated with the Tarval and pupal stages of this insect; 5) What was

the overwintering survivorship of this agent; 6) Was this insect
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established at the other release sites in Montana; and 7) Were
techniques available which could enhance the establishment of this
agent at new release sites?

Laboratory experiments were developed to examine: 1) Whether
1abor$tory fecundity and development differed from the conclusions
published in previous studies; 2) What were the developmental rates for
this insect at various temperatures; and 3) How well matched was the
low temperature developmental threshold for this insect and the
environment of the northern Rocky Mountains and Great Plains?

The conclusions drawn from these studies may help individuals
interested in the biological control of leafy spurge and the spurge
hawkmoth gain a greater understanding of the complexity of this plant-

insect interaction.

Literature Review

Leafy spurge, Euphorbia esula L., is a deep-rooted perennial weed

which reproduces by seed and by adventitious root buds which generate
new shoots (Figure 1). The biology and ecology of this species have
been studied extensively (Hanson and Rudd 1933, Bakke 1936, Croizat
1945, Selleck 1959, Selleck et al. 1962, Morrow 1979, Best et al. 1980,
Ebke and McCarty 1983, Watson 1985, Harvey et al. in press, Nowierski
at al. submitted).

Leafy spurge, introduced to North America in the early 1900’s, now
infests over one million ha (Nobel et al. 1979) and is spreading

rapidly (Forcella and Harvey 1981). This Eurasian species forms dense




Figure 1. Line illustration of leafy spurge, Euphorbia esula L.
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monotypic stands and has demonstrated considerable ecological
amplitude, infesting soils from prime agricultural Tands to the rocky
sTopes of low productivity rangelands (Selleck 1959). In Montana,
leafy spurge was first collected in the 1920’s (Forcella and Harvey
1981) and by 1979 over 200,000 ha were overrun (Nobel et al. 1979).

' Herbicide application has been the most widely adopted management
tool against Teafy spurge. Unfortunately, the marginal economic
rewards and inaccessibility of many of the rangelands infested has
limited the value of chemdcai app]ication! Thezpefsistent-undergrdund
root system and the ability of the plant tq bTock translocation of
herbicides be]ow‘the root crown further reduces the effectiveness of
chemical control (Lym 1988, pers. comm.). Simultaneously, the
elimination of desirable broadleaved species by herbicidal application
is a deleterious side effect (Maxwell 1984, Watson 1985). For these
reasons, biological control methods are considered by many.to be the
most promising management tactic for leafy spurge (Alley and |
Messersmith 1984).

The practice of biological control has been employed, with varying
degrees of success, against dozens of exotic weed species worldwide
(Delfosse 1981, 1985, Julian 1982). Classical biological: control of
weeds relies on the introduction of host-specific, plant feeding
insects to reduce the competitive advantage of exotic weeds (Huffaker ‘
1957, 1962). The objective is not to kill the plant outright, but
rather to stress the plant, allowing more desirable plant species to

competitively displace the weed (Harris 1981).
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The application of biological control methods against E. esula and

cypress spurge, E. cyparissias L., began in 1965 with the introduction

and release of the spurge hawkmoth, Hv]es‘euphorbiae‘(Lm) (Lepidoptera:
Sphingidae) in Canada (Williamson 1966). " Larvae of this Eurasian moth
(Figures 2, 3, 4) defoliate a variéty\of spurges in jts native range.
The hawkmoth has slowly become established on E. cygapiésias in;eastern
Canada and the United States (Harris and Alex 1971, -Batra 1983). On E.
esula only tentative establishment has been reported (Story 1979, 1985,
Harris 1984). -

Laboratory Studies of the Spurge Hawkmoth

The development of the spurgevhawkmoth'was first -studied by House
(1965) who documented the effects of Tow and abnormal nutrient Tevels
on feeding efficiency. His study, utilizing H. euphorb{qe as a
laboratory animal, reflected the importance of the nutrieﬁt content of
diet in determining the volume consumed by phytophagous insects. Other
studies by Grzelak et al. (1970, 1971, 1973) énd'MorrisAet al. (1976)
examined biochemical aspects of this species. |

As efforts to exploit the biological control potential of the
spurge hawkmoth increased, research was initiated to learn more of this
insect’s biology and 1ife history. New (1971) examined foliage
consumption and weight gains of Tarvae when fed E. cyparissias.

Average hawkmoth Tarval consumption was 2.7vg‘dry weight of cyﬁkess
spurge. Forwood (1977) observed similar foliage consumption rates on

E. esula, (3.37 g dry weight). Both authors concluded that their




Figure 2. Photograph of spurge hawkmoth, Hyles euphorbiae (L.), adult
(Dorsal view).




Figure 3. Photograph of spurge hawkmoth, Hyles euphorbiae (L.), adult
(Ventral view).




Figure 4. Photograph of spurge hawkmoth, Hyles euphorbiae (L.), fifth instar

larva feeding on leafy spurge, Euphorbia esula L.
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laboratory feeding resuits could be extrapolated to the field to
determine larval densities needed to provide economic control. For the
Ontario, Canada site mentioned by New, a Tarval density of between 11
and 23/m2 would be reduired for economic control (Harris 1984). At the
time of Ngw's study the density of that parficu]ar hawkmoth population
was 1/m2 (Creelman 1971).

New (1971) a1so;quantified head capsule diameters for each larval
instar énd found the mean duration for larval development was 21.8 days
at 24 °C. Forwood (1977) found that the mean larval development at
this same temperature was 18.4 days.

Harris and Alex (1971) examined the effects of subfreezing
temperatures on pupal survival. They found that pupal mortality
increased Tinearly with'decreasing soil temperature. Exposure of the
pupae to -18 °C for one month was found to cause over 80 percent
mortality. They concluded that pupal winter kill would be a problem

only at the most extreme Canadian prairie release sites.

Field Biology of the Spurqe Hawkmoth

Prior field studies of the spurge hawkmoth have focused on
documenting its success in the areas where it has become established,
or in explaining the difficulties this insect encountered in areas
where it failed to establish.

No populations have become established on E. esula in Canada

despite extensive release efforts (Harris and Alex 1971, Harris 1984).

Intense larval predation by ants, beetles, wasps and mice were the
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reasons suggested for this agent’s failure to establish. Harris
(1984), for example, reported that the percentage of larval survival
decreased in Tinear proportion to the number of ants caught in pitfall
traps. In addition, cytoplasmic and nuclear polyhedrosis virus
infections were also suggested as a cause of significant mortality
(Harris et al. 1985)

In contrast, at release sites in Ontario where cypress spurge is
present, establishment has been common and defoliation extensive.
Larval densities as high as 27/m2 have been reported and dispersal by
this strong flier has also occurred over many square kilometers (Harris
1984).

Batra (1983) has reported that releases made on cypress spurge in
New York, from larvae collected in Ontario, have yielded established
hawkmoth populations which averaged between 12 - 21 1arvae/m2. " Total
defoliation of some cypress spurge stands occurred. Mortality of the
spurge hawkmoth in New York was attributed to polyhedrosis virus, ants,
and even a racoon feeding on pupae. Batra also noted that larger,
older instar larvae occasionally consumed the small first instar larvae
coincidental to their feeding upon the foliage.

Hawkmoth release efforts in Nebraska by Forwood and McCarthy
(1980a, 1980b) on leafy spurge failed to produced an established
population. These authors reported larval and pupal predation by ants,

beetles and mice as significant causes of mortality.
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Summary

Leafy spurge is an aggressive exotic weed that has become
established in many areas of the United States and Canada. ‘ft reduces
forage productivity in pastures and rangelands of the Rocky Mountains.
and Great Plains.

Herbicidal control has been marginally successful but it has not
been cost effective. Biological control, using co-evolved, host o
specific insects, m&y be a more promising means of controT]ing‘1eafy -
spurge. |

The first efforts at biological control of leafy spurge began in
the‘1960's with the introduction of the spurge h;wkmoth, a defoliator.
Field studies of this biological control agent have documented the
successful establishment on E. cyparissias in eastern North America ana
to a Timited degree on E. esula in Montana. Difficulties in
establishment in the northern Great Plains have been attfibuted to
.1arva1 and pupal predation and diseases. ‘Mosf authors have concluded
that the hawkmoth has been only marginally successful at stressing

Teafy spurge; others have considered it an outright failure.
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CHAPTER 2

LABORATORY FECUNDITY AND DEVELOPMENT OF THE SPURGE HAWKMOTH,
Hyles euphorbiae (L.) (LEPIDOPTERA: SPHINGIDAE),
ON LEAFY SPURGE, Euphorbia esula L.

Introduction

Prior studies of the spurge hawkmoth, Hyles euphorbiae (L.) have

examined fecundity (Moscardini 1947). This work was conducfed on
European populations of the moth. Additional studies (New 1971,
Forwood 1977) exdmined larval development. New (1971) utilized
hawkmoth larvae feeding on cypress spurge (E. cyparissias L.) and
Forwood (1977) had very few individuals in his sample size.

The objectives of this portion of this thesis were to determine
spurge hawkmoth fecundity and egg and larval developmental rates at
three constant temperatures on leafy spurge, E. esula L. This
information will add to our understanding of this agent’s biology at
field sites in western North America. Béhavioral‘aspects of this

insect’s biology are also discussed.

Materials and Methods

Larvae of the spurge hawkmoth were collected from'a field site
3.2 km NE of Bozeman, Gallatin County, Montana in 1983. Larvae were

fed fresh leaves grown on Tive potted E. esula plants until they
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completed their development and pupated. Pupae were placed in an
incubator at 4 °C for a minimum of 60 d to complete diapause. Pupae
were then removéd from cold storage and placed in a 1.2 x 1.2 x 3.2 m
screened cage inside a greenhouse (25 °C, 16 h photoperiod). Flowering
E. esula plants were placed in the screened cage and watered as
necessary to provide a nectar source and oviposition sites for adult
hawkmoths.

Observations pertaining to adult emergence, feeding, mating, and
fecundity were recorded on a daily basis. At the time of oviposition,
plants receiVing eggs were immediately placed in an incubator operating
at one of three temperatures: 20§j25, or 30 °C with a 16‘h photoperfod.

Upon eclosion each newly emerged first instar larva was removed
from its origina] host plant and placed on its own individual spurge
plant. Before complete aefo1iation oécurred, each larva was
transferred to a new, vigorously growing p]ant. Information on adult
oviposition behavior, the duration of development.of eggs and each‘

- Tarval instar, adult and Tarval feeding behavior; and their mortality
was recorded. Fecundity was determined by direct counts of eggs

oviposited and by dissection of females dying after oviposition.

Results and Discussion

H. euphorbiae adults emerged three to four weeks after their
removal from cold storage. Once free of their'puba1 case, adult
hawkmoths climbed upon the nearest vertical object and expanded their

wings with hemolymph. After a period of inactivity, hawkmoths usually
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took flight within the rearing cage, often imbibing nectar from spurge
extrafloral nectaries while in flight. Similar feeding behavior was
observed throughout the adult lifestage. |

Hawkmoths mated nocturnally; copulation being abdomen to abdomen
with the male abdomen not being twisted (Cﬁapman 1971). Females
oviposited on spurge leaves, bracts, stems and occasionally on cage
walls. Eggs were laid singly, in pairs, and in masses containing up to
fifty eggs. |

The mean number of eggs laid by female hawkmoths was 153 (+ 7.2
SEM) and the mean number retained at death was 30.1 (+ 6.4 SEM). The
range of the number of eggs ovipésited was 3 to 261. This finding
differs from the range of 70 to 110 eggs reported for this species by
Moscardini (1947). A1l oviposited eggs were viable.

Within each of the Taboratory temperature regimes, egg
development was cbnstant and decreased linearly between each increasing
temperature treatment (Table 1). Egg development ranged froh 7 days at
20 °C to 4 days at 30 °C. The minimum threshold for deve1opment‘was
estimated to be 6.5 °C and is presented in Figure 5 (Andrewartha and
Birch 1954, Nowierski et al. 1983).

Upon eclosion, newly emerged first instar Tarvae frequently
consumed their egg case. Following this, they crawled to the top of
the umbel and began consuming its floral bracts. If floral bracts were
lacking, larvae would begin eating the apical meristem and the youngest

leaves atop the plant.
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Table 1. Laboratory development time of eggs and larvae of
H. euphorbiae at three constant temperatures.

20 25 30

Lifestage n =21 n =22 n =39

Egg 7.0 (0.00) 5.0 (0.00) 4.0 (0.00)
I 4.7 (0.10) 3.4 (0.10) 1.9 (0.06)
II 4.1 (0.07) 4.5 (0.10) 2.3 (0.08)
I1I 71 10.15) 3.5 (0.10) 3.2 (0.07)
IV 8:5.40.11) 2.7 (0.22) 2.5 (0.10)
) 11.2 (0.33) 7.4 (0.22) 4.3 (0.10)
I -V 33.2 (0.41) 21.5" (0.35) 14.3 (0.11)
Egg - V 40.2 (0.41) 26.5 (0.35) 17.9 {0.11)

The larvae fed gregariously, and while frequent sibling
encounters were observed, little disturbance in larval feeding was
noted in the first through third instars. Sibling encounters were
tolerated less passively by the larger, older larvae, which would often
flinch and flail their heads when disturbed while feeding. When larvae
were transferred to new plants, the agitated animals would often
regurgitate saliva and freshly masticated spurge leaves. These
diematic behaviors may have adaptive significance both in predator and
parasitiod defense and in partitioning food intraspecifically (Edmunds
1974) Larval development exhibited a slightly greater temporal
variability than egg development but also decreased linearly with
increasing temperature (Table 1). The calculated minimum threshold for
larval development was 12.8 °C (Figure 6). An upper developmental
threshold was not established because the spurge plants began to

exhibit water stress at temperatures above 30 °C.
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Upon completion of feeding, 5th instar larvae enter a prepupal
period. It is during this stage that Tarvae in the field disperse and
seek out a suitable site in or on the soil in which to pdpate. In the
laboratory, these dispersing larvae would ambulate for hours around the
circumference of the potted spurge plant. A considerable caloric
expenditure appears to occur at this pre-pupal stage. In the
laboratory all Tarvae were able to successfully pupate and no mortality
was observed.

The duration of larval development at 24 °C (22.2 days; n = 82,
extrapolated from the regression equation in Figure 6) was greater than
that reported by New (1971) on cypress spurge (21.8 days; n = 50) and
Forwood (1977) on Tleafy spurge (18.4 days; n = 21). Two reasons for
this reported difference may be their use of small plastic enclosures
to rear the larvae, possib]& increasing. the effective temperature.
Second, there may have been different selection pressures operating on
the H. euphorbiae prior to the initiation of the respective development
studies. Insects in this study were obtained from a field population
established in a cool climate. In contrast, larvae in the other
studies originated from Taboratory colonies (New 1971, Forwoodland
McCarty 1980a).

This study and those of others (New 1971, Forwood 1977, Forwood"
and McCarty 1980a, 1980b) have shown that H. euphorbiae requires
relatively warm temperatures for egg and larval development. Based on
the heat accumulation required for larval eclosion and deve]opment, it
is anticipated that this insect will exhibit a poor tempo%d] synchrony

with its weedy host in the climatic region of the Rocky Mountains and
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northern Great Plains. For defoliation to provide the most effective
sexual reproductive stress on leafy spurge it should occur early in the
season. However, late-season defoliation could affect plant
carbohydrate reserves and reduce the competitive advantage of the weed

by influencing regrowth the following year.




20

CHAPTER 3

POPULATION DYNAMICS OF THE SPURGE HAWKMOTH,
Hyles euphorbiae (L.) (LEPIDOPTERA:
SPHINGIDAE), ON LEAFY SPURGE,
Euphorbia esula L.

Introduction

Biological control efforts against leafy spurge, Euphorbia esula

L., and cypress spurge, E. cyparissias L. began in 1965 with the

introduction and release of the spurge hawkmoth, Hyles euphorbiae (L.),

in Canada (Williamson 1966). This was the first of numerous attempts
to establish this Eurasian defoliator on these exotic weeds in North
America. Of the field studies which followed, most have centered on
documenting the success of the insect in the few areas where it has
become established or in explaining the difficulties this insect has
encountered in areas where it failed to establish.

The objectives of this section of this thesis were to: 1)\conduct
a complete field census of the hawkmoth population; 2) quantify rates
of larval development in the field; 3) determine the larval soil
excavation capability prior to pupation; 4) estimate pupal
overwintering survival; and 5) assess the Tocal distribution of the
first established spurge hawkmoth popu]ation on E. esula in North

America.
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Materials and Methods

The field research site was established in 1984, 3.2 km NE of
Bozeman on the gently sloping, SW facing, foothills of the Bridger
mountain range (elevation 1540 m.) A four ha site was delimited and

consisted of a formerly plowed area (dominated by Bromus inermis Leys.

and Melilotus officinalis [L.] Lam.) and an unplowed native grassland

(a Festuca idahoensis Elmer/Agropyron spicatum [Pursh.] Scribn. & Smith

habitat type; Mueggler and Stewart 1980; Figure 7). The field site was
in the vicinity of the 1966 re]egse of 290 H. euphorbiae larvae (See
Chapter 5). Leafy spurge was abundant at the site in the form of
isolated clones as well as Targer coalesced areas. Each spurge clone
or patch was measured with a metric tape, length by width, to determine
the area of the sample unit. Every clone was assigned a number and a
" metal identification tag was nailed to the soil on the?nqkth side of
each. Large patches were arbitrarily sectioned into smaller units with
surveyors tape for identification and measurement. In conjunction with
ground measurements, an aerial photograph was taken of the site and
each sample unit was outlined on the image (Figure 8). A continuous
record of temperature and humidity data was obtained from a
hygrothermograph installed inside a standard weather instrument
enclosure at the center, of the site.

A complete population census of hahkmoth larvae was initiated
upon completion of the mapping. First, the number of larvae, their

instar stage, and the clone they were associated with was recorded in
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the mapped area on a weekly basis. Second, a developmental survey was
implemented in which cohorts of first instar larvae were counted and
their developmental phenology recorded on a daily basis. The overall
census was essential in locating new cohorts for daily developmental
monitoring. Third, a visual examination of larval presence or absence
in patches of leafy spurge in the foothills of the Bridger Mountains
and the adjacent Story Hills was performed. This sampling provided an
indication of the present geographical distribution of the spurge
hawkmoth near Bozeman, Montana.

An additional field expefiment_was also qonducted. The first
phase of this experiment'(1984) determfned"the capacity of the larvae
to excavate a pupation site in the hard soil. Gfoups of 40 fifth instar
larvae (120 larvae total) were placed within 3 plastic arenas. Arenas
measured 10 x 8 x 3 dm and were covered by a 3.2 x 2 x 2 m screened
cage to discourage avian predation. Arenas were used to eliminate
invertebrate and vertebrate predators and to confine the larvae. The
second phase of this cage study involved the monitoring of the arenas
during the spring of 1985 to measure adult hawkmoth emergence and

overwintering mortality of the pupae.

Results and Discussion

A total of 140 Teafy spurge sample units were identified. The
total of the spurge infested area was 10637 m2'or‘26 percent of the
four ha site. The mean sample unit was 77.6 m2 (£ 7.3 SEM) with the

range being three to 530 me.
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Location of Bridger foothills

3.2 km NE of Bozeman, Gallatin

1 km (1.5 in =1 m.).

Hyles euphorbiae (L.) research site
County, Montana. Scale: 2.3 cm =
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Figure 8.

Euphorbia esula L. clone Tocation map at Bridger foothills Hyles

egphorbiae (L.) research site. 140 spurge clones totaling 10637
m< were delimited on the four ha site.
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The population census of the four ha site revealed that a well-
established hawkmoth population existed in the area of the first
releases of this agenf. At the height of the population a total of
1643 larvae were counted (Figure 9). This translates to approximately
0.19 larvae for everyvm2 (£ 0.015 SEM) of leafy spurge (range = 1.035
larvae/100 mé to 1.04 1arvae/m2).

Figure 10 illustrates the lack of correlation (r = -0.197, P =
0.029) between clone area and the density of hawkmoth 1arvae for every
m& of leafy spurge. This suggests that adult hawkmoth oviposition was
not influenced by the size of the spurge clone.

Although the larval population was readily apparent during this
study, the moth was undetected for many years after the initial 1966
release. This species was considered not to have established in
Montana until 1982 (Story 1985). A plausible explanation for this
agent’s enigmatic establishment is that this insect exhibited an
eclipse phase in which it existed for years at low numbers. before
rapidly increasing (Murry 1985). If this was the case, it is possible
that the larvae went unobserved. Early instars (1—3) are small, blend
well with the green vegetation, and are difficult to see even by an
experienced observer: Fourth and fifth instar larvae are larger and
more visible (red and black aposomatic cb]oratioh;'Figure 4), but still
may have been missed if observations were not made during the proper
time during the summer. |

The age-structure and seasonal phenology of the spurge hawkmoth
are shown in Figure 11. First instar larvae were very small and |

difficult to detect, hence their Tow numbers. Al1l other instars were
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well represented. As time proceeded, and heat units accumulated
(Higley et al. 1986), the phenology of the population shifted to
second, third, fourth, and fifth Tarval instar developmental stages.
It is important to note that due to an extended period of adult
oviposition, all larval instars were represented in the field at one
time. |

Prior work by Harbich (1976) fevea]ed that a daylength exceeding
16 h during thé final two larval instars causes non-diapause pupae and
multivoltine behavior in this species. The Julian dates corresponding

to the 16 h photoperiod at this site were 160 to 190, suggesting that

this population (Julian dates = 190 to 240) did not contribute to a
second generation. ‘ |

Daily monitoring of 52 individual cohorts totaiing-123 larvae
revealed considerable variation in the mean developmental rate for a
particular mean temperature. Figure 12 illustrates a loose correlation
(r = 0.40, P = 0.037) between rate of cohort development and average
temperature. Due to this poor correlation, a minimum developmental
threshold could not be determined from the field data. Estimates of
temperature from the single weather station at the site likely

contributed to the poor relationship found between Tlarval development

and temperature. Perhaps there were enough microsite differences to

_thwart an accurate estimation of temperatures experienced by the larva.

Other reasons for the variable rates may include actual developmental
variation due to disease or plant nutrient quality.
Causes for mortality of the spurge hawkmoth in the field were

also studied. During the egg stage, wind, rain, and hail were observed
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Figure 9. Hyles euphorbiae (L.) field population census (all Tarval instars
combined) from the Bridger foothills research site (1984). Degree
days calculated from Higley et al. (1986) sine wave method.
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to dislodge eggs from spurge plants. It is not knoﬁn whether these
eggs successfully developed after being dislodged.

Larval performance was also affected by both abiotic and biotic
influences. Larvae stopped feeding when exposed to Tow temperatures
- and their exposed position on the host plant made them vulnerable to
freezing. Symptoms of disease became evident in the field during these
periods of Tow temperature. Other mortality factors included larvae
that were found on the ground being preyed upon by ants and carabid
beetles. Some Tarvae were observed with wounds on their dorsal surface
as if they had escaped avian predatofs.

Results from the caged arenas in which late 5th instar larvae
were placed revealed that all 120 larvae were able to successfully
excavate a pupation site in or on the soil surface. In spring of the
following year, this cage was monitored closely and observations
revealed that of the 120 Tarvae that were installed only 67 adults
emerged. This translates to an overwintering mortality of 44%. It is
important to note that this degree of pupal survival (56%) was attained
only with.the exclusion of the 1argef vertebrate pupal predators.

Pupal desiccation (fréquent]y observed in the laboratory) and
invertebrate predators (See Chapter 4) may have contributed to this
overwintering pupal mortality.

A visual survey of spurge patches throughout the Bridger
foothills and Story Hills revealed thét the insect has dispersed over 5
km in the last 20 years. Nearly every spurge patch that was examined
was occupied by the hawkmoth. At some sites, hakaoth.larva1 densities

exceeded 1/m2; at other sites, only a few larvae/ha could be found.
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Despite the 20 years since the spurge hawkmoth was first released
at this site, it hdas not yet attained a population density.necessary to
substantially stress this perennial weed. It appears that the
population levels attained by this species have had Tittle impact on
weed density and may fit the model proposed by Briese (1985) in which
an agent’s population density stabilizes below that which impacts-the
target weed. Defoliation by this insect upon its host is i11-timed to
interrupt the plant’s sexual reproduction. As larvae begiﬁ to feed on
the foliage, the plant is already producing seed. For defoliation to
be an effective sexual reproductive stress, it should occur earlier in
the plant’s phenology. The defoliation caused by this insect
undoubtedly reduces plant biomass‘and carbohydrate reserves.
Information needs to be gathered which examines to what extent this
late defoliation reduces regrowth and reproduction in the following
year. ’ |

While the reproductive capacity and dispersal cdpabi]ities df the
hawkmoth are adéquate, there are four negative factors which reduce its
control value. 1) The poor synchrony of the hawkmoth with its host was
mentioned above; 2) The ubiquitous presence of a disease in this
population may dampen the effectiveness of the hawkmoth in the field
and reduce the value of this insect when rearing if in the laboratory
for redistribution and field release; 3) The presence of native natural
enemies may continue to adversely effect hawkmoth establishment and

population buildup; 4) Finally, the presence of newly introduced agents

" (Harris et al. 1985, Pemberton 1985, Rees et al. 1986), potentially

more stressful on the target plant, support the conclusion that the
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spurge hawkmoth may only be effective when used in conjunction with

additional introduced: agents.
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CHAPTER 4

PUPAL PREDATION OF THE SPURGE HAWKMOTH, Hyles euphorbiae
(L.) (LEPIDOPTERA: SPHINGIDAE), AN INTRODUCED
BIOLOGICAL CONTROL AGENT OF LEAFY SPURGE,
Euphorbia esula L.

Introduction

Mortality of the spurge hawkmoth (Hyles euphorbiae [L.]), an

introduced biological control agent of the perennial weedy spurges

(Euphorbia esula L. and E. cyparissias L.), has been reported by a

number of researchers in North America. These studies have included
pupal mortality due to subfreezing ‘temperatures (Harris and Alex 1971),
and larval and pupal predation by vertebrates (mice and raccoons) and
invertebrates (ants, beetles and wasps; Harris and Alex 1971, Harris
1984, Forwood 1977, Forwood and McCarthy 1980a; Batra 1983).
Observations of the symptoms associated with polyhedrosis virus
infection have been reported in Canada and the United States (Baker
1973, Batra 1983, Harris 1987, pers. comm.).

Studies of predation of pupae of phytophagous biological control
agents have generally been qualitative (Forwood 1977, Batra 1983).
‘However, researchers in other fields have measured the pupal mortality
rates of forest insect pests (Buckner 1959a, 1959b, 1966, Schoenfelder
et al. 1978, Campbell and Torgersen 1983, Campbell et al. 1983),
agricultural insect pests (sorghum, Temerak 1979; corn, Young 1985;

apples, Hagley et al. 1982; cabbage, Strandberg 1981) and rangeland
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pests (Bellows et al. 1982). Other studies have examined pupal
predation of some non-pest species (Nielsen 1977, Young 1982, Wiklund
and Sillen-Tullberg 1985). Diseases, such as infection of pupae by
nematodes (Kaya and Hara 1980) may also control insect pest
populations.

The purpose of this portion of this thesis was to measure the
levels of predation on spurge hawkmoth pupae near Bozeman; Montana
during a two year period. The implications of pupal predation were
also examined in the context of release and redistribution of this

biological control agent.

Materials and Methods

The Bozeman study site had an extensive infestation of E. esula
and was located 3.2 km NE of Bozeman, Montana in the SW facing
foothills of the Bridger Mountain range, elevation 1540 m (See Chapter
3). The site had an established H. euphorbiae population present. -

Pupae of the spurge hawkmoth were obtained by rearing field-
collected, fifth instar larvae by two methods: 1) larvae were provided
freshly cut spurge bouquets placed in one liter plastic bottles
containing fresh water, spaced at 0.5 m intervals, inside a caged-
sandbox outdoors; 2) larvae were placed on bouquets of leafy spurge in
plastic tubs containing sand in the laboratory. After pupation, the
sand from both methods was genf1y sifted tojlocate the pupae. These
were collected and held in a incubator operating at 4 °C for later use

in the field studies.
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The expérimenta] design was adapted from Bdckner’s (1959b) study
on pupal predation of the Tarch sawfly. Six treatments were employed
which involved the alternate placement of 50 viable hawkmoth pupae on
the soil surface and 50 buried 4 cm below the surface (Figure 13).
This was done on the open range and within two 3.2 x 2 x 2 m screened
cages. Cages were either completely sealed at the base (by packing
soil around the base) or semi-sealed (by loosely placing soil around
the base). The open treatments allowed all predators to have access to
pupae. The semi-sealed cage treatments were employed to eliminate
vertebrate predators (avian predators and large mammals) and the sealed
cage attempted to eliminate all predators except small invertebrates.
The study was conducted in 1984 and 1985,A Pupae in the open treatments
were spaced at one and three m intervals during the first and second
years of study, respectively. The distance of three meters was chosen
because it closely approximated the mean hawkmoth Tarval density at
this site. Analysis of the percentage of pupae surviving for each
treatment on each sampling date was performed. Each treatment
percentage value was normalized using an arcsine transformation (Zar
1984) and then tested for significance among treatments using an
analysis of variance and a Newman-Keuls sequential studentized range

test (Snedecor and Cochran 1967).

Results and Discussion

The firét'year of study (1984) revealed a very rapid decline in

the number of pupae surviving the open treatments (Figure 14).
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A1l pupae in the open-surface and dpen=bur1éd treatments were consumed ;“?‘
during the first six and thirteen days, respectively.

A rapid decline in pupal survival was also observed in the semi-
sealed-surface treatment. In contrast, pupél mortality was less severe
in the semi-sealed-buried treatment. These buried pupae (within the
semi-sealed cage) must have been less Aetectable than the surface y
pupae, resulting in Tower mortaJity. The sealed cage produced the &
highest survival rates at the conclusion of the first year’s stq@y.

Compérison of the mean proportion of pupae (buried and sug?;ce
combined) surviving the open range, semi-sealed cage, and seaied cage
treatments illustrated the vulnerability of the pupae to pregé%}oﬁ and
the importance of predétor exclusion (Table 2). ' -

During 1984, Shpae in the open treatments exhibitgd 100 percent
mortality within thirteen days. Significant differences were observed
among all treatments on every sampling date (p<0.05). Highly
significant differences were observed among treatments on the sixth
through the sixteenth days of pupal exposure (p<0.01). Survival in the
sealed cage, which attempted to exclude all predators, was
significantly greater than the open and semi-sealed trééiments
throughout 1984 (p<0.01). As was expected for the semi-sealed
treatments, pupal survivorship occurred at levels between the other
treatments.

During 1985 pupal predation contiﬁued to remain high,
particularly for the open treatments (Figure 15). The open surface and

open buried treatments again exhibited the highest Tevels of predation,

but the degree and rate of mortality was less severe than during 1984.
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Increasing the spacing of the pupae from one to three meters may have

contributed to the reduction in mortality in the open range treatments.

Table 2. Mean proportion of H. euphorbiae pupae iurviving
predation under three treatments (1984)1.

DAYS OPEN RANGE SEMI-SEALED SEALED
EXPOSED CAGE CAGE

n = 200 n = 100 n = 100
2 78.0 (0.47)a 85.0 (0.21)b 97.0 (0.10)c
4 64.0 (0.74)a 72.0 (0.38)b 96.0 (0.11)c
6 24.5 (0.60)aa 68.0 (0.39)bb 92.0 (0.15)cc
7 8.5 (0.28)aa 59.0 (0.46)bb 89.0 (0.19)cc
10 0.5 (0.05)aa 36.0 (0.42)bb 89.0 (0.19)cc
13 0.0 (0.00)aa 24.0 (0.33)bb 87.0 (0.23)cc
16 0.0 (0.00)aa 15.0 (0.30)bb 87.0 (0.23)cc
18 0.0 (0.00)a 11.0 (0.26)b 83.0 (0.23)c
20 0.0 (0.00)a 11.0 (0.26)b 83.0 (0.23)c
26 0.0 (0.00)a 8.0 (0.19)b 80.0 (0.24)c

lyalues [means +(SE)] followed by a different letter within a
row were significantly different (p<0.05). Double letters
imply highly significant differences (p<0.01).

A comparison of the mean proportion of pupae (buried and surface
combined) surviving the open range, semi-sealed cage, and sealed-cage
treatments during 1985 again documented the high degree of pupal
predation in the open field and a reduction in mortality within the
caged treatments (Table 3). While pupae in the open treatments
suffered significantly more predation than the other two treatments on
all dates (p<0.01), little difference was observed between the sealed
and semi-sealed cages (p>0.05, Table 3), except on one sampling date,

eleven days after exposure (p<0.05).
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Unfortunately, the sealed cage did not exclude small ants (ca. 1-
2 mm in size) and fortuitously had higher predation levels than the
semi-sealed treatment. However, this difference was not significant

(Table 3).

Table 3. Mean proportion of H. euphorbiae pupae iurviving
predation under three treatments (1985)1.

DAYS OPEN RANGE SEMI-SEALED SEALED
EXPOSED CAGE CAGE

n = 200 n = 100 n = 100
3 40.0 (0.25)a 98.0 (0.06)b 99.0 (0.05)b
5 34.0 (0.34)a 98.0 (0.06)b 99.0 (0.05)b
7 25.5 (0.37)a 96.0 (0.09)b 99.0 (0.05)b
9 20.5 (0.35)a 94.0 (0.10)b 97.0 (0.08)b
11 16.0 (0.28)a 90.0 (0.15)b 97.0 (0.08)c
15 13.5 {0.31)a 89.0 (0.15)b 83.0 (0.23)b
18 11.5 (0.26)a 85.0 (0.17)b 77.0 (0.30)b
20 11.5 (0.26)a 85.0 (0.32)b 85.0 (0.29)b
28 10.5 (0.24)a 84.0 (0.18)b 76.0 (0.29)b
lvalues [means +(SE)] followed by a different Tetter within a
row were significantly different (p<0.05).

Additional comparisons revealed that buried pupae had a longer
duration of survival and significantly greater overall survivorship
than the corresponding surface treatment for all dates in 1984 (p<0.01,
Table 4). This suggests that one of the best defenses for the
cryptically colored pupa is to be buried in the soil.

Similar trends in pupal survival were obtained in 1985 (Table 5).
Significant differences (p<0.05) were observed between buried versus
pupae that were placed on the soil surface on all sampling dates except

day fifteen (p>0.05).
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Table 4. Mean proportion of H. euphorbiae pupaf surviving
predation under two treatments (1984)1.

DAYS BURIED SOIL SURFACE
EXPOSED n = 200 n = 200

2 98.3 (0.04)aa 75.0 (0.18)bb
4 98.0 (0.04)aa 56.6 (0.29)bb
6 83.0 (0.23)aa 40.0 (0.34)bb
7 71.6 (0.36)aa 32.6 (0.33)bb
10 57.6 (0.39)aa 26.0 (0.35)bb
13 49.3 (0.40)aa 24.6 (0.34)bb
16 43.3 (0.42)aa 24.6 (0.34)bb
18 40.0 (0.42)aa 22.6 (0.31)bb
20 40.0 (0.42)aa 22.6 (0.31)bb
26 37.3 (0.40)aa 21.3 (0.29)bb

lyalues [means +(SE)] followed by a different double letter
within a row were highly significantly different (p<0.01).

Table 5. Mean proportion of H. euphorbiae pupa? surviving
predation under two treatments (1985)1.

DAYS BURIED SOIL SURFACE
EXPOSED n = 200 n = 200

3 82.0 (0.23)aa 76.0 (0.28)bb
B 80.0 (0.27)a 74.0 (0.31)b
7 78.6 (0.29)aa 68.3 (0.35)bb
9 75.6 (0.32)aa 65.3 (0.36)bb
11 72.6 (0.35)aa 62.6 (0.34)bb
15 65.6 (0.35)a 58.0 (0.34)a
18 64.0 (0.35)a 51.6 (0.33)b
20 64.0 (0.35)aa 51.0 (0.32)bb
28 63.6 (0.36)aa 50.0 (0.32)bb

lyalues [means +(SE)] followed by a different letter within a
row were significantly different (p<0.05). Double letters
imply highly significant differences (p<0.01).
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'Predators responsib]e for pupal mortality included birds, ants,
grasshoppers and small mammals. Birds were observed to move both the
buried and éurface pupae to adjacent areas for consumption. Ants and
grasshoppers often internally mined the pupal case and consumed its
contents, while small mammals tended to devour the entire pupa leaving
only parts of the cuticle remaining.

While it is doubtful that the predators responsible for pupal
loss exhibited a numerical response (Solomon 1949) to the univoltine
prey, a functional respbnse is a Tikely possibility. As in the case of’
the 1984 open and semi-sealed treatments, vertebrate predators may have
exhibited their capacity for learning and search image development
(Ho11ling 1961) resulting in the loss of 276 pupae in 13 days.

Results from this study show that predation of H. euphorbiae
pupae represents a significant proportion of the total mortality of
this insect. Similarly, research on puba1 predators of forest insect
pests have revealed their importance in reducing.population size (Kelly
and Regniere 1985), this being suggested as the critical regulating
influence for certain defoliator species (Campbell and Torgersen 1983).

Efforts to establish new populations of this agent would
therefore benefit greatly if larvae, and the resulting pupae, were
protected from predation.. Methods. which reduce.predation, such as
placing the larvae inside a screened cage or surrounding fhem by a
plastic arena inside a cage, would be reéommendedm Without such
protection, the high levels of pupal mortality suffered by this insect

reduce the opportunity for a Targe population buildup.
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It has been 20 years since the first release of 290 larvae at
this site and each year intense selection pressure has taken its toll
on the population. Perhaps, we need to be patient and wait for this
insect to reach a new equilibrium which is less affected by the

negative influence of pupal predation reported in this study.
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CHAPTER 5

HISTORY OF RELEASES OF THE SPURGE HAWKMOTH,

Hyles euphorbiae (L.), A BIOLOGICAL CONTROL

AGENT OF LEAFY SPURGE, Euphorbia esula L.,
IN MONTANA, U. S. A.

Introduction

Beginning in 1965, multiple releases of the spurge hawkmoth,

Hyles euphorbiae (L.) have occurred in North America (Williamson 1966,
1967, 1968, 1980a, 1980b; USDA Unpublished Records). Releases were

made in an attempt to control the exotic perennial weeds leafy spurge,

Euphorbia esula L., and cypress spurge, E. cyparissias L. (Harris and
Alex 1971). ‘

In Montana, leafy spurge infests over 220,000 ha (Nobel et al.
1979) and is economically damaging in 23 of 54 counties (Dunn 1979).
Numerous releases of this biological control agent have occurred in
Montana (Baker and Anderson 1974, Story 1979, Appendix).
Unfortunately, neither release .records for this insect nor its present
status in Montana have been collectively summarized.

The purpose of this chapter of this thesis was to provide a
complete summary of the origin and releases of H. euphorbiae in‘Montana

and the status of establishment where known.




47

Materials and Methods

Information on the importation, release and status of H.
euphorbiae in Montana was obtained from review of literature,
unpublished Canadian and U. S. government records, personal

communication, and direct observation of release sites.

Results and Discussion

The first importation of H. euphorbiae'into:Montana consisted of
500 eggs and 410 larvae. This was provided by Agriculture Canada to
Montana State University in 1965 (Williamson 1966). This shipment was
placed in a greenhouse unknowingly on insecticide-treated 1eafy spurge
plants, resulting in thé death of all larvae (Baker 1988, pers. comm.,
Harris 1987, pers. comm.).

In 1966 a second shipment of 290 larvae was made to M. S. U.
(Williamson 1967) and was fie]d released 3.2 km NE of Bozeman (Baker
1988, pers. comm.). The vicinity of this release site currently
supports the largest known population of H. euphorbiae on E. esula in
North America (Chapter 3). Shipments in f965 and 1966 originated from
a European laboratory colony of H. euphorbiae (Williamson 1967).

In 1973, the U.S;D.A./A.R.S Biological Control of Weeds
Laboratory, in Albany, CA (B.C.W.L.) hand carried 100 hawkmoth. Tarvae
to Montana (Appendix). Seventy-nine Tarvae were réleased along the

Madison River, 30 km W of Bozeman (Baker 1973, Appendix).
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Confirmation of establishment wa§ made near this site in 1986 by the
author. Additional releases of 100 larvae were made 3.2 km NE of
Bozeman and at the N edge of Missoula, Missoula County in 1973 (Baker
1973). The source of this material was pupae provided by thé
Comhonwea]th Institute of Biological Control and Agriculture Canada.

In 1974 the U.S.D.A. (B.C.W.L.) again hand carried 1500 larvae to
Bozeman, Montana (Appendix). These larvae were split intb three
releases: 500 were released along the Madison River (30 km W of
Bozeman), 500 were released at the site of the 1966 release 3.2 km NE
of Bozeman, and 500 were released at the.Mi S. U. Red Bluff Experiment
Station Ranch, 24 km W of Bozeman. Establishment of the hawkmoth at
all three sites was confirmed by visual observation in 1984 ahd.1985.
A second shipment of 1391 H. euphorbiae eggs was sent to M. S. U. in
1974 (Appendix). Of these, 635 larvae hatched and were released along
the Teton River, 0.6 km SW of Choieau, Montana. Examination of this
site in 1983 and 1984 revealed that this release failed to establish.
The Tlast shipment received by M. S. U. in 1974 consisted of 1286 eggs.
A portion of this shipment was released S of Belt, Cascade County
(Baker 1988, pers. comm.). Story and~Baker (1987, 1988, pers. comm.)
reported that a release was made on WaterWOrks‘Hill, Missoula, Montana
that year aqd again in 1976. A sparsely established population now.
exists at that site. All releases in 1974 originated from the
foothills of the Swiss Alps near Liechtenstein.

The first pupal release was made by the Western Agricultural
Research Center in 1978 near Lolo, Montana (Appendix). Of the 174

pupae which were released, only 3 adults were reported to have emerged
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(Story 1987, pers. comm.). This material originated from Ontario,
”Cdngda popu]ations eétab]ished on cypress spurge. In additioﬁ, 450
hawkmoth larvae were released at that.ﬁame site in 1978.

During 1980 the Western Agricultural Research Center received 37
Tarvae from Canadian sources via U.S.D.A. (B.C.W.L.). This material
was used to begin a Taboratory colony for future release efforts
(Appendix). |

Shipment of 700 eggs and 800 larvae was made in 1983 by the
U.S.D.A. (B.C.W.L.) to the U.S.D.A.’s Rangeland Insect Laboratory
(R.I.L.) at Bozeman, Montana (Appendix). This shipment was divided
into three lots of 375 larvae for field release and one lot for
laboratory study. Fje1d releases were made at three 10qatiohs in
Stillwater County, Montana. These releases (of Hungarian origin)
produced a sparsely established population at one site, Columbus,
Montana. Another release of 22 pupae was made later in 1983. This was
made by the U.S.D.A. (R.I.L,) in Richland County, Montana and has
eétab]ished (Crutchfield 1987, pers. comm. ).

Redistribution of Tarvae and pupae by M. S. U. personnel from the
established Bozeman field population began in 1983. Releases of 87
larvae and 100 pupae was-made to a Tocation along the Teton River, 20
km W of Choteau, Teton County, Montana. This site was treated with a
herbicide the following spring. Establishment was doubtful.

A second shipment of 111 pupae was received from Hungary in 1984
(Appendix). A portion of the progeny of the adults which emerged were
released by the U.S.D.A. (R.I.L.) at three sites in Montana, two in

Richland County and one in Sweetgrass County. Only one of the
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Rich]and‘county sites now supports an established H. euphorbiae
population (Crutchfield 1987, pers. comm.). Montana State University
also released 225 larvae from that Hungarian shipment‘in Carter County,
Montanaf Establishment has been tentatively confirmed at this site
(Nowierski 1987, pers. comm.). Also in 1984, the 1aborétory colony
established by the Western Agricultural Research Center was used in the
redistribution of 400 Tarvae to the Lolo, Montaﬁa site apd 1300 to
three sites near Missoula (Story 1987, pers. comm.).

Redistribution of hawkmoth Tarvae continued in 1985. Personnel
from Montana State University used an est&b]ishéd poph]ation near
Bozeman (See Chapter 3) to redistribute approximately 5000 hawkmoth
larvae (Nowierski 1987, pers. comm.). A typical re]ease'consisted\of
100 fourth and fifth instar larvae. These were provided to individuals
in the five states of Montana, Wyoming, North Dakota, South Dakota,
Colorado, and the Canadian province of Alberta. Detailed release
records were aQai1ab1e for only 20 of these releases (Appendix).
Teﬁtative‘estéblishment has been reported from three of these releases
(Nowieréki 1987, pers. comm.).

Also during the 1985 redistribution, 900 hawkmoth Tlarvae were
brought from a population on cypress spurge in New York by the
U.S.D.A.’s Beneficial Insect Introduction Laboratory to Montana
(Appendix). These larvae were distributed with the larvae Originating
from Montana. |

At the site near Ekalaka, Carter Co., Montana, releases by M.S.U.
of 400 larvae and 200 pupae, 200 larvae, and 1155 larvae during 1985,
1986, and 1987, respectively, have reinforced the established
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population at this site (Noﬁierski 1987, pers. comm.).

Since the first shipment in 1965, there have been numerous
individuals and agencies active in the release and redistribution of
the spurge.hawkmoth. In most instances, release documentation appeared
accurate and straightfoﬁward; in a few cases, documentation was
relegated to the memory of one or more individuals. For the
satisfactory completion of evaluation studies on any biological control
agent, written doéumgntation is essential (Dysart 1981, Klingman and

Coulson 1983).
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CHAPTER 6
SUMMARY

Laboratory studies of the spurge hawkmoth revealed that
relatively warm temperatures were required for eclosion and larval
development. The calculated minimum thresholds for egg and Tarval
development were 6.5 and 12.8 °C, respectively. The cumulative
duration of larval devejopment in the Taboratory ranged from 33.2 days
(£ 0.41), 21.5 days (£ 0.35), and 14.3 days (+ 0.11) at 20, 25 and 30
°C, respectively. These characteristics suggest that this agent may
have a poor temporal synchrony with its cold hardy, early-season-
developing host, Teafy spurge. For defoliation to provide the most
effective sexual reproductive stress on leafy spurge it should occur
early in the season. |

Field population studies near the first releases of the moth
showed a well-established population. Larval densities on leafy spurge
ranged from 0.01 1arvae/m2 to 1.04 1arvae/m2. Only the highest larval
densities were able to completely defoliate the host. At most
densities, larvae caused minimal defo]iatfon. Larval density and
spurge c]bne size were weakly correlated (r = -0.197,.P_= 0.029),
which implied that adult hawkmoth oviposition was not infiuenced,by the
size of the spurge cione. Hawkmoth foliage feeding in the field began

after the initiation of seed production. This poor timing with the
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weed’s sexual reproductive pheno]qu was expected, based on laboratory
developmental studies.

Biotic and abiotic hawkmoth mortality was observed in the field.
Predation on pupae appeared to be the most important source of hawkmoth
mortality. Field observations suggest that predators such as ants,
grasshoppers, birds and mice were responsible for pupal mortality.
Exclusion cages which se1ective1y1e1iminated these predators made
significant reductions in pupal mortality, whi]e.unprotected pupae on
the open range were subjected to extreme mortality. Overwintering
mortality was 44'percent.

In the 20 years since its first release, the spurge hawkmoth had
dispersed over five km. Larval densities in the adjacent fdothi]] E.
esula infestations ranged from over 1/m2 to 1/ha.

Examination of former hawkmoth release sites throughout Montana
revealed established populations at a number of sites. Unfortunately
it appears that the population levels attained by this species have had
1ittle impact on weed density and may fit the model proposed by Briese
(1985) 1in which an agent’s population density stabilizes below that

which impacts the target weed.
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APPENDIX

CHRONOLOGICAL RELEASE RECORDS FOR

Hyles euphorbiae (L.)

IN MONTANA.

These records were provided with permission for use.by the United
States Department of Agriculture, Agricultural Research Service,
Biological Control of Weeds Laboratory, Albany, CA and the U. S. D. A.,
A. R. S., Rangeland Insect Laboratory, Bozeman, MT. Records have been

transcribed from the original handwritten forms for legibility. ,
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INSECT RELEASE RECORD

Date: 6/11/73

: Host
Insect species: Celerio euphorbiae weed species: Euphorbia esula
Number released: 20 ~ Stage of iinsect: Larvae

Location of release: Greenhouse, Montana State University
Name and affiliation of person making release: L. Baker, Montana State
University .
Name of Shipper: L. A. Andres, U.S.D.A., Albany, CA {(Hand Carry)
Notes: Larvae reared from pupae from Schroder (Europe) and Harris
(Canada). A1l in good condition. Latér saw one larva
darkened - asked Baker to hold it separate - although it was
healthy. (Balance of larvae reTe;sedlat Grey Cliff - see bard

dated 6/12).
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INSECT RELEASE RECORD

Date: 6/12/73
Host ‘
Insect species: _Celerio euphorbiae weed species: FEuphorbia esula

Number released: 79 Stage of insect: Larvae
Location. of release: Grey Cl1iff Fishing Access, Madison River,
Gallatin Co., Montana.
Name and affiliation of person.making re1ea§e: L. Baker, Montana State
University, Jess Hodgson, U.S.D.A., Bozeman, MT, L. A. Andres,
U.S.D.A., Albany, CA.
Name of Shipper: Andres (Hand Carry)
Notes: Larvae from pupae -> adults received Schroder (Europe)
and Harris (Canada). A11 Tooked in good condition (except one -
returned to Bud Thoma§ (U. C.) for disease check). 20 Tarvae
placed on plantsin greenhouse (Baker) af University (see other
card).
Re]eased‘Ce1erio‘on Madison River at Grey Cliff Fishing Access
Area. Approximate]y 25 mi1es‘w of Bozeman. 74 Tlarvae placed
under 6 x 6 x 12 foot Saran screen cage. 8:30 AM. Number of
p]anfs in cage and adjacent. Plants in blossom. Saw ant eating
one larvae within several minutes. Could find no other énts
. under cage.
6/15 - checked release site - larvae looked OK. 60 Tarvae in
view- appear full sized. Ants on plants. Larvae apparently can

get rid of ants. Pictures. Drove to Hamilton.
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OMB MNO.0S18-0013 (EXP. 2/28/87)

@ FINAL DETERMINATION-Gen, 1p, fubsp., aulh V.8,
BIOLOGICAL SHIPMENT RECORD — QUARANTINE FACILITY ool
(Shi Consig from Q ) o 00f.0

SECTION | — REPORT OF MATERIAL SHIPPED, CONSIGNED or RELEASED

T.FRO uaranline Jocilily -name and address)
Paul H. Dunn

U.S.D.A.-A.R.S.-Biological Control of

Weeds Laboratory
1050 San Pablo Avenue

rouGAml_u SHIPPED-A.Gen,, sp., subsp., auth.

Hyles euphorbiae (L.)

™

L QUARANTINE FILE NO.

74 1 & 2

A TYPE OF ORGANISM-explain MI & OT
in blk.20

LR W slotiges: A Ton TR ERRE (R Crarasie (Bweed roeder
Albany, CA 94706 C.Ostermined by fnemes & a//iNalions) [CJpnedator Oeomnator
Duumnm DOTncl
5. NOS. & STAGES SHIFPED (see codes) 8. DATLS TRANSFORMED TO STAGES SHIPPED T MATING OBSERVED
Bad (month, day, year)
[isi] 1000 L 8 - 17 June 1974 Cves___» [no
[Est] B HOST [ PIEY [ PEST MATERIAL
[ts]

TOTAL:

Dsmpm directly

Demuwo In Quarantine

[3 Deneficlal with host/prey
D Hosthrey/pest only None

9. DA"!S OMGINALLY
LD COLLECTED (m.d.y)

Reared in lab
on Swiss stock
Elevation 450 m

10, LOCATION - Eounlry & Province/StateofOrigin

Originated in Rafis, Switzerland
75 km E-SE of Zurich near Buchs,

11. ORIGINAL COLLECTO!
(names & affiliations)

Alfred Hoffmanner

A FOREIGN/OVERSEAS SOURCE
FILE NOS.

16. LAB CULTURED (F 4 +)

D Overseas DNo

13.ORIGINAL HOST/PREY -Gen., sp. for other food source)

Euphorbia cyparissias

TASTAGE /PART OF HOST/PREY
ATTACKRLD

15, OHIGINAL FOOD SOURCE OF
HOST/PREY

m InQuarantine
(number of

17. LAB HOST/PREY -Gen,, sp. (if different from bik. 13)

Euphorbia oblongata, E. peplus

18, INTENDED HOST/PREY-Gen,,

Euphorbia esula L.

30, (if different from blk. 13)

1LSHIPPED/CONSIGNED TO

Hand Carried to:
Le"0. “Baker

Montana State University

20. REMARNKS

[ves)

8103 35 RO SENTATIVE
COVNgned PR,y RETAINED.
17-18 June number :

23.PACKING/HANDLING

muwal Domu {explain in blk. 20)

24 SHITPED VIA

Hand Carried

Iu. SCHEENED OH PACKAGED BY

SECTION Il - REPORT OF RECEIPT AND INTENDED USE

26.DATE OF RECEIPT 27.OATE OPENED u. ]A _Container ]u. Contents 29 HEFORTED OR EXAMINED BY
(m.d,y) (md.y) au::
17 June 1974 17 June 1974 e Intact Good
30.INVENTORY OF MATERIAL RECEIVED (use codes) 31.OTHER SPECIES INCLUDED OR EMERGED
A.Number and stages 8. Number Emerged (stages) A.Order:Family and Genus, 8. Determined by C.No. and
received (blk.2) Beneficlals Host/Prey specles, author, If known fname & affiliation) Stages
Alive Dead Alive Dead Alive | Dead sodgn)
1000
T HEMARKS
FOTALSES, e S=iim Srpion oo o PRI Gl G O S
1] (€] €] (€] (€] € __
33. SPECIMENS FROM SHIPMENT L INTENDED USE Lab culture/study 35. INTENDED LAB HOST/PREY - Gen,, sp.
RETAINED 8Y RECEIVER 0
Cves No immediate reteate. | B = Piiests intended Euphorbia esula L.
num ! se Intended e e -
SECTION 11l — REPORT OF RELEASE
SITE 2 — sTE 3
mFulu Dclunnnuu DCm !Qrum Dcvnnhouu DCm L’Flcld r_](‘.ucnhouu Dcaoo
36. Types of release [Jotner: [Cotner: [Jotner:
37. Locations (State, County, Bozeman, MT, Poverty Fish and Game Refuge
nearest Town or physical h M 3 X 0 x
feature, map coordinates) Ranch near Big Madison River, 30 miles
(Use AD-942A for more delails) from Bozeman
38. Number and stages released. - -
(see codes) [Et 500 (+) (1 500(+) (Est]
39. Dates of release (m.d,y) 17 June 1974 18 June 1974
40. Target hosts/prey at release
A. Primary - Genus, species __[';.; M ________ W e g PR RS LT e v Mk i s e e (i
B.Other~-Genus, pecies @ L. o o = = oo o= oo oo = o= St el 'y | i R e/ g i il e - =
C. Families
41. Food (plant/animal/other) of
target host/prey at release.
42. Released by (Name & affitistion)| Paul Dunn, L. O. Baker, |[Norm Anderson
- x 5 HEPORTED BY
ALREMARRS (bee AD-S4IA [ormore el s Tte’ 13 "Ingedtn chged in 20" x20"x3  ape :N.m Vaih hule
£ au u
Released during warm weather.Site 2: Insects released in open. 6. Oate (m.d.y)
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OMB NO.0518-0013 [EXPF.2/28/87)

U.S. Department of Agriculture A FINALDETERMINATION -Oen, 3p, subsp., aulh, v.s.
BIOLOGICAL SHIPMENT RECORD — QUARANTINE FACILITY |, ools
Shij /Consig from Q ine) » L [ ey e

SECTION | — REPORT OF MATERIAL SNIPPéD. CONSIGNED or RELEASED

T.FROM (Quarantine facillly -name and addreas) ZORGANISM SHIPPED.A. Gon., tp., subsp., auth, QUAHANTINE FILE NO.
Paul H. Dunn Hyles euphorbiae (L.) 74 - 5
U.S.D.A.~A.R.S.~Biological Coutrol of |_ _ _ _ _ PRORE RIS | JARE I S .
B.Order: 3 ~explain Mi
Weeds Laboratory Order:Family A;vbﬁ.%ommm explain Mi & OT
1050 San Pablo Avenue S A0 e [ TR Sy NN 1 { Klweea reeder
Albany i CA 94706 C.Determined by (names & af/iliations) PRedator Dpo“m.""
R. W. Modges Clmicrobiat other
5. MNOS. & STAGES SHIPPED (see codes) 6. DATES TRANSFORMED TO STAGES SHIPPED 7.MATING OBSERVED
[, _I (month, day, year) D D
st E - Yes % No
(Es) ggs and first instar B Ll
.o eggs= 1391 PRESENT
[Est] h o i il e b e i e i e ..,r]unn-m:lnl with host/prey
TOTAL: [Osnippea directiy [C)emerged in Quarantine Ilj“mw,.,,mg onty [Inone
9 DATES ORIGINALLY 10. LOCATION - Country & Province/StateofOrigin 11. ORIGINAL COLLECTORS . FOREIGN/OVERSEAS SOUHCE
FIELD COLLECTED (m,d,y) (names & affiliations) FILE NOS.
From: Rafis, Switzerland, 75 km Alfred ‘HoL fantnes
> ot manne
Reared in lab. E-SE from Zurich, near Buchs, ‘
Elev, 450 m
16. LAB CULTURED (F 4 +) 13. ORIGINAL HOST/PREY -Gen., sp. (or other food source) 1A STAGE /PAHT OF HOST/PHEY | 13. ORIGINAL FOOD SOURCE OF
0 0 ATTACKFD HOST/PREY
Overseas No Euphorbia cyparissias L.
m InQuarantine i HOST /PREY -Gen,, 3p. (if different from blk. 13) 18, INTENDED HOST/PREY-Gen., sp. (if different from bik. 13)
et v E. esula
1A SHIPPED/CONSIGNED TO 20. REMARMNKS
Prof. L. 0. Baker
Plant and Soil Science Dept.
Montana State University, Bozeman, MT 59715
T shippe 32 HEPHISENTATIV [23 PACKING/HANDLING A SHITPED VIA 25. SCREENED OH PACKAGED BY
consigned fmd.y.) [ SPECIMERS bres) Airmail Specia
26 June 1974 number: [)ﬁu;u.l Clotner (explain in blk. 20) i :
SECTION Il — REPORT OF RECEIPT AND INTENDED USE
26. DATE OF RECEIPT 27. DATE OPENED 28. lA.Connmu Iu. Contents 29. REFORTED OR EXAMINED BY
(m.d,y) (m.d,y) CONDITION
28 June 1974 28 June 1974 s hidnies
30.INVENTORY OF MATERIAL RECEIVED (use codes) 3.OTHER SPECIES INCLUDED OR EMERGED
A. Number and stages 8. Number Emerged (stages) A.Order:Famlily and Genus, 8. Determined by C.No. and
received (bik.2) Beneficlals Host/Prey species, author, if known Mmame & affiliation) ‘ Stages
Alive | Dead Allve Dead Alive | Dead easies
756 E 635 L
hatched from pggs sept _pawemanis
TOTALS = Y GRS - I - G| TN AT Y i
€] (€] E] (€] [E] (€]
33 SPECIMENS FROM SHIPMENT 3AINTENDED USE Lab culture/study IS INTENDED LAB HOST/PHEY - Gen., sp.
Dnnhmm o ﬁ]v‘. m B Danluu Intended
Yes No A. LAl Immediate ase i E. esula
“number (sgn“tlr‘u Sec. 110) ¢.[ o retease intended e
SECTION i1l — REPORT OF RELEASE
. SITE 1 SITE 2 — SITE 3 —
F-elu [:!Gvennnnn“ Dcm LjFlold DGvnnhouu L—]Cn- L_]Fhod DGlunnous- [_]Cm
36. Types of release otner: [Clotner: [Jotner:
37. Locations (State, County, 1 mile SW of Choteau,
nearest Town or physical Teton County, MT
feature, map coordinates)
(Use AD-942A for more detoils)
38. Number and stages released. = . =S
(see codes) [€s) 635 L [Est] [Est)
39. Dates of release (m,d,y) 5 July 1974
WTarpinin/peay al misse Euphorbia esula L.
A. Primary - Genus, species ——— I L RN s | ol i e e e | | A [ e M| i B s - s g e e | | e -
B. Other ~ Genus, species ) i e, _——) - - - - - - — - - R R R R
C. Families
41. Food (plant/animal/other) of
target host/prey at release.
42. Released by (Name& affiliation)| | Baker and Wm, Richter | =l
43.REMARNKS (use AD-942A [ormoredetail) pajeased in an unused grass - short brush :::::"r“ ;;ker
area, | mile SW of Choteau. ____ |s.pate (md.y)
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. Department of Agriculture

OmMB NO.

FINALDETEAMINATION -Gen, 1Py

9-0013 (EXP.2/28/07)

LER
M NC |(seeflles)

BIOLOGICAL SHIPMENT HECORD — QUARANTINE FACILITY 5 Otllse
(sh [Consig from Q« ) b 00f-0
SECTION | — REPORT OF MATERIAL SNI"éD, CONSIGNED or RELEASED
1.FROM (Quaran: loc “hame resa) LORGANIBSM SHIFPED-A. Gan., sp., subsp., auth, L QUARANTINE FILE NO.

Paul H. Dunn
U.S.D.A.-A.R.S.-Bi
Weeds Laboratory
1050 San Pablo Ave
Albany, CA 94706

5.MNOS. & STAGES SHIPPED (see codes)

ological Control of | Hyles euphorbiae (L.) 14-7
®.Order:Family A= ;J‘v;':%ommm-nm.mma.a
nue _____________________‘Dl‘t\uilln Xlweed reeder
C.Determined by (names & affiliations) ) Oeo
R. W. Hodges, U.S.N.M. Clmicrobiar [Dotner
6. DATES THANSFORMED TO STAGES sSHIFrFCD 1. MATING OBSERVED

(month,day, year)

[esi] 1286 E Oves % Ono
[EWosTTFREY T
[Est] et CITY
&“ﬂ P — o W e am o e e ) e - [;J Beneliclal with host/prey
TOTAL: DSMnMﬂ directly DEmcn)nd In Quarantine Dumwuy/p.“ only DNum
3. DATES ORIGINALLY 10. LOCATION - Country & Province/StateofOrigin 11. ORIGINAL COLLLECTORS L FOREIGN/OVERSEAS SOURCE
FIELD COLLECTED (m,d,y) '« & affiliations) FILE NOS. ,

Reared in Lab.

From: Rafis, Switzerland, 75 km
E-SE Zurich, near Buchs, Elev.
450 m

Alfred Hoffmanner

16. LAB CULTURED (F 4 +)
DOnrun DNa

13.ORIGINAL HOST/PREY -Gen., 3p. (or other food source)

Euphorbia cyparissias

1A STAGE /PART OF HOST /PREY 13, ORGINAL FOOD SOURCE OF
ATTACKED HOST/PREY

Leaves

ﬁln Quarantine

(number of
generations)

17.LAB HOST/PREY-Gen,, sp. (if different from bik. 13)
E. esula, E. oblongata

. INTENDED HOST/PREY- Gen., sp. (if different from bik. 13)
E. esula (after eclosion)

IASHIPPED/CONSIGNED TO

Prof. L. O. Baker

Plant and Soil Science Dept.

Montana State University, Bozeman, MT 59715
w"ﬂ‘ii"ﬁ‘!?u'm WE [es) 23 PACKING/HANDLING

2A.SHITPED VIA 73 SCHEENED OR PACKAGED BY
[ﬁumnl DOM" fexplain in blk. 20) Airmail Snecria Ralfivery

o shippe: 2
consigned (md.y,) RETh

2 July 1974 number :

Because of holiday - 4th July - sent
to home 505 South llth, Bozeman, MT

SECTION Il —~ REPORT OF RECEIPT

AND INTENDED USE

26. DATE OF RECEIPT 27. DATE OPENED 28. lA.Conlnmu
on

COMNOIT
RECEIVED

Ill. Contents 79. HEPORTED OR EXAMINED Y

30. INVENTORY OF MATERIAL RECEIVED (use codes)

received (blk.2)

A.Number and stages
Allve Dead

All

B. Number Emerged (stages) A.Order:
Beneficlals Host/Prey specles,

31.OTHERSPECIES INCLUDED OR EMERGED
Family and Genus, 8. Determined by C. No. and
uthor, If known Mame & affihation) Stages
{use codes)-

ve Dead Allve | Dead

TOTALS = saef S P e

3] €] €]

_PrRENARKS

@ A ©

33, SPECIMI FROM SHIPMENT

ENS
RETAINED 8Y RECEIWVER

Oves Lok One

JAINTENDED USE Lab culture/study
s.0]

se intended

No e Intend

ILINTENDED LA® HOST/PREY - Gen,, sp.

SECTION i1l — REPORT OF RELEASEI

36. Types of relcase

DFnclu D(‘.ucnnuuu Dcm [:]Fl.lﬂ
Other: [_]()Ihm;

Dclnuhouu Dc«- ﬁIh’lo l]urn-n‘:o:u Dcm

lelhﬂ‘:

37. Locations (State, County,
nearest Town or physical
feature, map coordinates)

(Use AD-942A for more details)

38. Number and stages released. &) i)

(see codes)

Lst]

39. Dates of release (m,d,y)

40. Target hosts/prey at release

A. Primary - Genus, species o o e owh e e it | i o

B. Other - Genus, species

C. Families

[ e T SRR S [ SRR e 0 ) B SIDRIR DI

- - - . o e e f e e - e - — - -

41. Food (plant/animal/other)
target host/prey at release.

of

42. Released by (Name & affiliation)

43 REMARNKS (use AD-942A

for more details)

A4 REPORTYED BY
A. Name
8. Oate (m.d.y)
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OMB NO. 0318-0013 (EXP.2/28/87)

NALDETERMINATION -Gen, 3p, subsp., auth. [sa Vs,

M NC |(see(Tias)
Ool.0
ool-0

T.FROM (Quaranline Jacillly -name and addresa)

P. Dunn

SECTION | — REPORT OF MATERIAL SHIPPED, CONSIGNED or RELEASED

LORGAMNISM SHIPPED. A, Gen., 3., subsp., aull

v E rfébmmnn: FILE NO.

Hyles euphorbiae (L.) BCWRL-77-32
U.S.D.A.-A.R.5.-Blological Control of Gamcrmmn = = — —~— ~— = — = — =~ — TnroromamreranWEO
Weeds Laboratory o6k, 20
1050°8an Pablo Avenue™ e . 5. & Ulamieiohe ) o = = = {Oracmne (Klweed ‘ceer
Albany, CA . 94706 C Determined by (names & offiliations) PRedator Oeouinator
DMIcrnolnl DOTM.
5. NOS. & STAGES SHIFFED (see codes) 6. DATES TRANSFORMED TO "m_u SHIPPED 7. MATING OSBSERVED
{month, day, year)
[Est] Pupae [(Oves_____ % [Ono
[E‘D CHOST JPAEY [PEST MATERIAL
[Est] e s o e e I e L R et B (e Wit inet ey
TOTAL: [snipped directly [(Jemerged in a tine wnrey/pest onty [_INone

% Dnns ORIGINALLY
ELD COLLECTED (m,d,y)

Re
June 1976

10. LOCATION - Country & Province/StateofOrigin

lease site in Canada

16. LAB CULTURED (F 4 +)

DOveuen DNo

11. ONIGINAL COLLECTORS
(names & affiliations)

Dunn

13. ORIGINAL HOST /PREY -Gen., sp. (or uther Jood source)

Euphorbia esula L.

Follage

2. FOREIGN/OVERSEAS SOURCE
FILE NOS.

ALB-76-1

1A STAGE /PART OF HOST/PREY |15 ORIGINAL FOOD SOUNCE OF

HOST/PREY

LQ InQuarantine
(number of

#enerations) | Euphorbia oblongata and diet

17. LAB HOST/PREY-Gen,, sp. (if different from blk. 13)

18, INTENDED HOST/PREY-Gen., sp. (i/ different from bik. 13)

Euphorbia esula L.

1ASHIPPED/CONSIGNED TO

Jim Story

Extension Office, Montana State University

818 Burlxl'
conugn-d {md ¥.)

12 Dec 1977

Mis

SPECIM
NEYAIN!D
number :

RE mrSENYAYI\?:

soula, MT S98

20. REMANNKS

1
[ves)[?* PACKING/HANDLING

[ Jusuat CJotner explain in bix. 20

2A SHITPED VIA

Sp.Del.Air

2%5. SCREENED OR PACKAGED BY

S. Llevinson

SECTION Il — REPORT OF

RECEIPT AND INTENDED USE

26. DATE OF RECEIPT 27. DATE OPENED 28. [A.Container 3. Contents 29. REFORITED OR EXAMINED BY
L g RecRveD' ood d
14 Dec 1977 14 Dec 1977 i = S
30.INVENTORY OF MATERIAL RECEIVED (use codes) 31.OTHER SPECIES INCLUDED OR EMERGED
. Number and stages B. Number Emerged (stoges) A.Order:Family and Genus, 8. Determined by C.No.and
received (bik.2) Beneficlals Host/Prey species, author, If known fame & nlhhalmn) e sn:::x‘”.
Allve | Dead Alive Dead Alive Dead
174 P
L. REMARKS
TOTALS — (R (P — e R PRp—
5] (€] €] (€] (€] (€] .
33 SPECIMENS FHOM SHIPMENT 34 INTENDEDO USE Lab culture/study 35 INTENDED LAB HOST/PREY - Gen,, sp.
RETAINED BY RECEIVER m - )
Cves One a.[Jimmediate release la' AeIaE I anden E. esula L.
number ([complcte Sec. ny C.n No release intended
SECTION 11l — REPORT OF RELEASE
2 —— SITE 3

36. Types of relcase

SITE 1
ﬂFmd Dcrunnnuu Dcm
C]Olhcv:

SITE
C]Flnld Dcrnnhouu DCagl

Domnn

Dl—lold Dcleenhwu Dcaqo

Dﬂlhnl:

37. Locations (State, County,
nearest Town or physical
feature, map coordinates)

(Use AD-942A for more details)

Maclay property, 2 miles|
S of Lolo, Montana in
Missoula County

38. Number and stages released.
(see codes)

[t 174 P

(1]

39. Dates of relcase (m,d,y)

S5 June 1978

40. Target hosts/prey at release
A. Primary - Genus, species

B. Other - Genus, species

C. Families

E. esula L.

41, Food (plant/animal/other) of
target host/prey at release.

42. Released by (Name & a/filiation)

Jim Story

43 REMARKS (use AD-942A form

deformed wings. P.H.D.

ore detaile) \( o pupae dead - only 3 emerged,

as per Story.

one with

44.REPORTED BY
A.Name Jim Story

|8. Date (m,d.y)
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OMB NO.0318-0013 (EXP.2/28/87)

U.S. Department of Agriculture NALDETRRMINATION -
BIOLOGICAL SHIPMENT RECORD — QUARANTINE FACILITY
(Shij /Consi from Q ine) >
SECTION | — REPORT OF MATERIAL SHIPPED, CONSIGNED or RELEASED
H uaran facTlity - name reds, LORGANISM SHIPPED-A. Gen, 3p., Subsp., NW S QUARANTINE FILE NO.
USDA-SEA~AR-WR Hyles euphorbiae §L:) BCWRL-80-57
Biological Control ol Weeds KuenPainlly | a5 TSR T 4 TVFE OF ORGANISM-explain Mi & OT
Fami >
1050 San Pablo Avenue Y In bik, 20
ATDAnY, ORI 94706, & ety | AWk iy D e AR R LT e T S | [Jearasite [Mweed recaer
C.Determined by (names & offiliations) PRedator Oeoninator
Paul H. Dunn Dm:mbm DOTM!
5.NOS. & STAGES SHIPPED (sce codes) §.DATES TRANSFORMED TO STAGES SHIPFED 7.MATING OBSERVED
(month, day, year)
[Est] L N/A [Oves ____« Ono
[Est] HOSY WAL
(1) EVE A SRS UCTE i e DN ST et S S A el S el R T TS T Dﬂ-mn:m with host/prey
TOTAL: Dsmppqd directly DEm.rpd In Quarantine Dnmwny/pnl only DNunl
9. DATES ORIGINALLY 10. LOCATION- Counltry & Province/Stateof Origin 11 ORIGINAL COLLECTO RS & FOHEIGN/ OV ERSEAS SOURCE
FIELD COLLECTED fm.d.y) (names & of[iliations) FILE NOS.
Braeside, Ontario, Canada
J. S. Kelleher CAN-80-1
16.LAB CULTURED (F , +) 13, ORIGINAL HOST/PREY -Gen., sp. (or other food source) IL:YYA'G‘GC:IPAW' OF HOST/PREY |13 ORIGINAL FOOD SOURCE OF
overseas [no Euphorbia cyparissias L.
Leaves
0 inQuarantine 17. LAB HOST/PREY -Gen,, sp. (if different from bik. 13) 8. INTENDED HOST/PREY-Gen., sp. (if different from blk. 13)
(numberof 3
renerations) Euphorbia esula L.
1A SHIPPED/CONSIGNED TO 20. HEMARNKS
Mr. Jim Story
Western Agricultural Research Center
531 Quast Lane 5 Corval 1is, MT 59828
TESENTATIVE [Ves] [P FACKING/HANDLING RASHITPED VIA 25 SCREENED OR PACKAGED BY
peornes oy [ R o
16 July number: (Rusuat [Jother expiain in bik. 20) Air Cargo A. H. Rrueger
SECTlON Il ~ REPORT OF RECEIPT AND INTENDED USE
26. DATE OF RECEIPT 27.DATE OPENED u ]A Container le Contents 79, HEFORTED OR EXAMINED BY
fm.d.y) (md,y) v
17 July 1980 18 July 1980 RECEVES" 0 0g good
0. INVENTORY OF MATERIAL RECEIVED (use codes) 31.OTHER SPECIES INCLUDED OR EMERGED
A. Number and stages 8. Number Emerged (stages) A.Order:Family and Genus, 8. Determined by C.No.and
received (bik.2) Beneficials Host/Pray specles, author, If known Mmame & affiliation) 2 slm:”.
Allve Dead Allve Dead I Alive 1 Dead
37'L 2%
[TZ REMARNKS
THVALS = p=. = e el Tl Py [ MR ST _“—-{
€]l 37 1 IE] (2 I—— (3] (€]
33. S CIMENS. PMENT JAINTENDED USE Lab culture/study IS INTENDED LAB HOST/PREY - Gen,, sn.
| RETAINS v Rt n:cE]v:n ﬁ 8.[JRelcase intendea
Y No A Immediate release i
= number [complete Sec I11) l C.E]Nn release inteing.
e SECTION 11l — REPORT OF RELEASE' 3
SITE 1 STE o STE
mF-om Gauannuuu Ucm Drma Dcrnnnoun DCm l:]n.m UGrnnho\n. DCagn
36. Types of release [CJotner: Dom-n Domcn
37. Locations (State, ?u"lr. Western Agricultural Res¢arch
nearest Town or physical .
faluis; siap cooidinales) Center near Corvallis, M
(Use AD-942A for more detaits) | 10 Ravalli Co., 531 Quasf Lane
38. Number and stages released. -~
yacmuie B, At (@i ()
39. Dates of release (m,d,y) 18 July 1980
40. Target hosts/prey at release Euphorbia esula L.
P PIImary = Ganws, SPeeint o NES i is as o s, am o e | e ] i i) o T o o i o s i i 2. ol it
D OMr->Gonus IpReies. - ' Lo o ae od iws. s i) o v i Y] e i s e e b a1 e i i S e A
C. Families
41. Food (plant/animal/other) of
lavgel host/prey at release.
42 kq.lused by (Name & affiliation)| Jim Story Rl
4. REMARKS (use AD-942A [or more details) 44 HEPORTED BY
A. Name Stor
T Pt |B. Date lm.J.ﬂ y
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ALDETERMINATION -Gan, 35, Wbip., 80

BIOLOGICAL SHIPMENT RECORD — QUARANTINE FACILITY

e

(shi from Quarantine)

OMB NO.0S18-0013 (EXP.2/28/87)

v.s,
M NC |(seefllos)

SECTION | — REPORT OF MATERIAL SHIPPED, CONSIGNED or RELEASED

T.FROM (Quaranline Jacllily -name and address)
USDA-ARS-WR

Biological Control of Weeds Lab.
1050 San Pablo Avenue

Hyles

LORGANISM SHIPPED.A. Gen., 3p., subsp., auih.

euphorbiae L.

BCWRL-83-14

TYFE OF ORGANISM-expiain Mi & OT
Inbik.20

DPAu‘Il.

ATBAnY, *CA- FEA200m UG " 170 L T TR e S e R WEed feeder
C.Determined by (names & offiliations) PRedator POllInator

R. W. Pemberton Clmicrontar O Ther

5.NOS. & STAGES SHIPPED (see codes) 6. DATES TRANSFONME S SHIPFED 7. MATING ORSERVED
(month,day, year)

EBf) E&L Dyn__N,LLS Mo
[Est] July 1983 HRT T PREY [ FEST MATERIAC
l!—‘ﬂ m‘unmﬂclal with host/prey

TOTAL:

[Osnipped direcuy

ﬂ Emerged in Quarantine

Hostpreypest onty [_Inone

. DATES OMGINALLY
FIELD COLLECTED (m,d,y)

June 1983 Debrecen, Hungary

10. LOCATION - Country & Province/StateofOrigin

11. ORIGINAL COLLE
(names & affiliations)

A. Rizza &
P. Pecora

12 FOREIGN/OVERSEAS SOURCE
FILE NOS.

BCWL-E-83-16

16. LAB CULTURED (F 4 +)

13. ORIGINAL HOST/PREY -Gen., sp. (or other food source)

Euphorbia virgata Waldst. & Kit.

V4. STAGE /PART OF HOST/PREY
ATTACKLD

Leaves

15 ORIGINAL FOOD SOURCE OF
HOST/PREY

17. LAB HOST/PREY -Gen,, sp. (i/ different from bik. 13)

[X] Overseas D No
‘ D In Quarantine
| (number of
Rrenerations)

18, INTENOED HOST/PREY-Gen., sp. (if different from bik. 13)

Euphorbia virgata

1ASHIPPED/CONSIGNED TO

Mr. Norman E. Rees, USDA-ARS-WR

Rangeland Insect Laboratory

Montana State University, Bozeman, MT 59717

2. REMANRNKS

1'45":‘*5'““'“‘",‘) z :::::'Eé-ognlvt [ves) :}rncmucmnnnuuc
28 July 1983 number: K dusuat [Clotner fexpiain in bik. 20)

ZASHITPED VIA

U.S. Mail

25 SCRELNED OR PACKAGED BY

A. H. Krueger

SECTION Il — REPORT OF RECEIPT AND INTENDED USE

26. DATE OF RECEIPT

(m.d,y
1 Aug 1983

28,

27. DATE OPFENED i
d CONDITION
HECEIVED

tm.d,y
1 Aug 1983

A.Container

Good

In. Contents
Good

29. REFOHTED OR EXAMINED BY

30.INVENTORY OF
A. Number and stages
received (bik.2)

MATERIAL RECEIVED (use codes)
B. Number Emerged (stages)

31L.OTHER SPECIES INCLUDED OR EMERGED

A.Order:Family and Genus,
specles, author, If known

8. Determined by

C. No.and
Mmame & affiliation) t

Stages
{use codes)-

Beneficlals I Host/Prey

Alive Dead Alive Dead Alive Dead

700 E
800 L

TOTALS =

NP ——

3] (€] €]

@ (A

R

(€]

None

N/A

(I REMARKS

33.SPECIMENS SHIPMENT JAINTENDED USE
Ll

FROM
ETAINED BY RECEIVER

[Cves e No

AL wmm.dlaln release
{eompl

Lab cuiture/study
8.[JReieass intendea

Leafy spurge

IS INTENDED LAD HOST/PREY - Gen,, 3p.

mFmd Dclunhoun DCm

36. Types of release [Corner:

SECTION 11l — REPORT OF RELEASE
2

lanld Dclnnhouu D Cage
DO!M!:

- SITE 3
I_lr leld Douenmmu Dc«-
E]Olnu:

37. Locations (State, County,
neare.i own or physical
feature, map coordinates)

(Use AD-942A for more delails)

38. Number and stages released.

(see codes)

[Est]

(€]

lest]

39. Dates of release (m.d,y)

40. Target hosts/prey at release

A. Primary - Genus, species
B. Other - Genus, species

C. Families

41. Food (plant/animal/other) of

targel host/prey at release.

42. Released by (Name & affiliation)

A3 REMARNKS (use AD-942A [aor more details)

As eggs hatch, they will be reared in the

laboratory until each Wednesday and then transported to Columbus, MT

and—released—ina—20-%-20—foor cage:

44 REPORTED BY
A.Name  Norman E. Rees

4. Date (md.y) _
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(Shij /C

from Qu
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RMINATIiON-Ten, 5D,

OMB NO.0818-0013 (EXP. 2/28/87)
B v.e,
M NC |(seelies)
oo
0o

» O

SECTION | — REPORT OF MATERIAL SHIPPED, CONSIGNED or RELEASED

T.FAOM (Quarantine Jocllity - name an:
USDA-ARS--WR

Biological Control of Weeds Laboratory

1050 San Pablo Avenue
Albany, CA 94706

5. NOS. & STAGES SHIPFED (see codes)
[es1] P

(&9

&0

TOTAL:

L‘oﬁmmmm’ﬁm——
Hyles euphorbiae (L.) BCWRL-83-19
[ e = ettt e bt Nl T N o TYPE OF ORGANISM-8xplain Mi & OT
ln bik.20
_______________________JJPAum- memlnncv
C.Determined by (names & affiliations) _lpRedator Df‘()lllnno'
ClMlcronlal Donm

6. DATES TRANSFOHMLD TO STAGES SHIPPED
(month, day, year)

10 = 15 August 1983

[Jsnippea airectiy

[_] Emerged in Quarantine

1— MATING OBSERVED

No

%ﬁ!‘ MATERIAL

PR—— D Ueneficial with host/prey
Duoswuyp:ﬂ only ﬂNom

9. DATE DKflS ORIGINALLY
LD COLLECTED ¢m,d,y)

June 1983

10. LOCATION - Country & Province/StateofOrigin

Debrecen, Hungary

11. ORIGINAL COLLECTORS
(names & af[iliations)

A. Rizza &
P. Pecora

. FOREIGN/OVERSEAS SOURCE
FILE NOS.

BCWLE-83-17

16 LAB CULTURED (F 4 4)

Donnul DNO

13.OHIGINAL HOST/PREY -Gen., 3p. (or other food source)

Euphorbia virgata Waldst. & Kit,.

Leaves

VA STAGE /PART OF HOST/PREY
ATTACKED

15, ORIGINAL FOOD SOURCE OF
HOST/PREY

ﬂlnmaunum

(numberof
generations)

17.LAB HOST/PREY -Gen., sp. (if different from bik. 13)

18, INTENDED HOST/PREY-Gen., s (if di/ferent from bik. 13)

ILSHIPPED/CONSIGNED YO
Norman E. Rees, USDA-ARS-WR
Rangeland Insect Laboratory

Montana State University, Bozeman, MT

20. REMARNKS

59717

¢ mESENTATlvﬁ
“"“"’""1 % 7 | RETAINED:
2 number :

E"‘:] 2APACKING/HANDLING

muwol D()lhu (explain in blk. 20)

2A. SHITPED VIA

U.S. Mail

25 SCREENED OH PACKAGED OV
G. R. Johnson

SECTION |l - REPORT OF RECEIPT AND INTENDED USE

26 DATE OF RECEIPT 27.0ATE OPENED u, IA Container 10 Contents 29 REFORTED OH EXAMINLD OV
6 sres 1983 6 SPEI 1983 ReCEVE" Good Cood Norman E. Rees
LINVENTORY OF MATERIAL RECEIVED ’I‘l'l‘m‘tl' I OTHERSPECIES INCLUDED ON EMERGED
A. Number and stages B. Number Emerged (stages) A.Order:Family and Genus, 0. Determined by C.No. and
received (bik.2) Beneficlals Host/Pray species, author, It known Mame & a/filiation) Stages
4

Alive Dead Alive Dead Alive Dead g 2

8 A 2 A
)

44 F 1P IZREMARKS
TOTALE ™ oo = o = fe i ] = o i o
) (5] €] K] €] (€] No.s increase in greenhouse and laboratory

33. SPECIMENS FROM SHIPMENT
RETAINED BY RtCEIVER

A INTENDED USE

Lab cuilure/study

I5. INTENDED LAA HOST/PREY - Gen,, sp.

Cves Ono . Jimmediate release . psudovirgata types
num [completr Sec.
SECYION i1l — REPORT OF RELEASE
SITE SITE 2 — STE 3
[]Fnla mcrnnrwuu DCm DFI.IG Dclunnouu Dcm lji leld Ucrnnnouu DCm

36. Types of release [Mower: Laboratory Clotner: Clotner:
37. Locations (State, County,

nearest Town or physical

feature, map coordinates)

(Use AD-942A for more details)
38. Number and stages released. 2

(see codes) (£ c (€s1)
39. Dates of release (m.d,y)
40. Target hosts/prey at release

A. Primary - Genus, species
B. Other - Genus, species

C. Families

B et T SIS p—

41. Food (plant/animal/other) of
target host/prey at release.

42. Released by (Name & affiliation)

43 REMARKS (use AD-942A for more details)

AL HEPORTED BY
A. Name

0. Date (m.d.y) _
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OMS NO.0S18-0013 (EXP. 2/28/87)

BIOLOGICAL SHIPMENT RECORD — QUARANTINE FACILITY 5 E‘]:
(Shij /C from O« ine) 0.0
SECTION | — REPORT OF MATERIAL SNI"ED CONSIGNED or RELEASED
T.FROM (Quaranline Jac “name ress, LORGANISM SHIPPED. A, Gm‘m.wnm.wm'—m‘.mmm FILE NO.
USDA-ARS-WR Hyles euphorbiae (L.) BCWRL-84~
Bilological Control, ofiiWeeds Laboratory: L i wic fh b a)l thlias sities e i) sty L
1050 San Pablo Avenue A acs Aarly T 20 LTy raatin MR
Albany, CA 94706 _ Lepidoptera: _Sphingidae _ _ _ _ | (Jearasie Klweed teeaer
C.Oetermined by (names & affiliations) Clenredator [Jromnator
. Microblal DOTM!

5. NOS. & STAGES SHIPFED (see codes)
(€3 111 P

(st

(Bt

TOTAL:

A. _Riz BCWLE ____
6. DATES TRANSFORMED TO STAGES SHIFFED
fmonth, day, year)

Oct 1983

D;mnmd directly

[Jemerged in Quarantine

T. MATING OSSERVED

Dvu H‘Q » DNo

PHESENT
Dsonn'lclul with host/pray
Husypreypest only MNN\-

. DAYu ORIGINALLY
IELD COLLECTED

10. LOCATION - Country & Province/StateolOrigin

11. ORIGINAL COLLECTORS

T FOREIGN/OVEHSEAS SOURCE
md.y) (names & affiliations) FILE NOS.
A. Rizza &
BCWLE BCWLE-84-6
June 1983 Debrecen, Hungary P. Pecora
16. LAB CULTURED (F 4 +) 13. ORIGINAL HOST/PREY -Gen., sp. (or other food source) 1A STAGE /PAHT OF HOST/PREY |15, ORIGINAL FOOD SOURCE OF
0 ATTACKED HOST/PHEY
Jloverseas o Euphorbia virgata FO
Dln Quarantine 17. LAB HOST/PREY-Gen., sp. (if different from blk. 13) 8. INTENDED HOST/PREY-Gen., sp. (if different from blk. 13)
Generations) | E. esula / E. characias

1A SHIPPED/CONSIGNED TO

Norm Rees, USDA~ARS-WR, Rangeland Insect Lab.

Montana State University, Bozeman, MT

20. REMANRKS

59717

Kept 2 at Albany for Voucher Specimens

? Shippe HEPRESENTATI [es) 23. PACKING/HANDLING
consigned (md.,y,) u’!"ﬁlm:!’n‘ '0s
25 June 1984 | number: 2 K usuar Jotner fexpain in bix. 20

A SHITPED VIA

U.S. Mail

235. SCREENED OR PACKAGED BY
A. H. Krueger

SECTION Il - REPORT OF RECEIPT AND INTENDED USE

26. DATE OF RECEIPT 27.DATE OPENED 28. [A.Container 8. Contents 29, REFORTED OR EXAMINED BY
fm.d.y) imd.y CONDITION
27 June 1984 27 June 1984 | ®ecuvEd Good Good k Linda Thorson
30. INVENTORY OF MATERIAL RECEIVED (use codes) 31.OTHER SPECIES INCLUDED OR EMERGED
A, Number and stages B. Number Emerged (stages) A.Order:Family and Genus, 8. Determined by C.No. and
received (bik.2) Beneficlals Host/Pray specles, author, If known Mmame & affiliation) Stages rud
{ es )~
Alive | Dead Alive Dead Alive | Dead
..
118 P T REMARKS
TOTALS = it ettt ooty [ MESC R I
() 1G] Iﬂ €] €] (€] Greenhouse cage release; transfer eggs
33, SPECIMENS FROM MENT 34 INTENDED USE Lab culture/study 35. INTENDED LAB HOST/PREY - Gen,, sp
RETAINED BY RECEWER
[Oves No . (immediate release H“""“'“""‘“" Leafy spurge complex
number (complete Sec. ll!} _2NO release intended

SECTION IIl — REPORT OF RELEASE'

SITE 3
DFnld Dcrnnnouu DCm DFI:IG Dcvun'muu Dcm |jr-m¢ Dcrunnwu Dc.g.
36. Types of release [Dotner: Clotner: [Cotner:
37. Locations (State, County,
nearest Town or physical
feature, map coordinates) ?.\J
W
(Use AD-942 A for more details) (&Y
o
38. Number and stages relcased. “:ﬁ’ <
(see codes) [Est] vg’ $‘\Q \)%?' [Est] [Est]
39. Dates of release (m,d,y) A,\X ‘%g.
40. Target hosts/prey at release \ ) bﬁ'\
A. Primary - Genus, species e e g . e o N i T Sl i o it s e e s s L | B8 SRR ¥ Y il ST ST
B.Oher-Gems, pecier @ Lo o oo o o v oo oo oo v o o] e - w - - L i e e o i S < e
C. Families
41. Food (plant/animalfother) of
target host/prey at release.
42. Released by (Name & affiliation)

43 REMARKS (use AD-942A for more details)

A.
A8

Date (m.d.y)

4L REPORTED BY

Name
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OMB NO 0518-0013 (CXP.2/28/87)

MINATION -Gen, sp., Subsp., aulh,

36V S,
(see files)

ID
o [

M NC

Gl
ao

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Releaser)
Robert M. Nowierski
409 L. Johnson Hall
Department of Entomology
Montana State University
MT 59717

Bozeman,

R.

2. BENEFICIAL -A.Gen,, sp., subsp., auth.

Hyles euphorbiae (L.)

B._Ov;er_:"- :v'n lﬁ =

Lepidoptera: Sphingidae
C Determined by (Nume and affiliation ] known) ~

M. Nowlerski

L. SHIPPER / RELE ASER FILE NO.
(sce inatructions)

LS-BZN-85-0

4. TYPE OF BENEFICIAL

[C] parasite K] weed teeder
1] preaator [C] pottinator

[ microbiat [ other

fExplain

MlorOT):

Part A. From U.S. Fleld Collection
(Collected for ficld to field recolonization or laboratory culture)

53.COLLECTION LOCALITY(S)-State, County, nearest Town
(If more than 2 collection sites, give State & County only)

2 Miles NE of Bozeman, Gallatin County,

Montana

And/Or

9. SOURCE FILE NOS.
[[) AD-942, AD-943: Nos.

[Jparta [Jotner:

Part B. From Laboratory Culture

Delmont, Switzerland V
Canada, & Albany, Cal

10. COUNTRIES/HEGION/STATE OF ORIGIN

IA Braeside, Ontario
fornia, USA

§ DATES OF COLLECTION (m.d,v)

7. COLLECTORS (Namcs and

. ORIGINAL COLLECTORS (Names
and affiliations)

12 NO. LAB GENERATIONS (Al shipper/
releaser location)

affilations)
NOUie[‘Ski, R. M. & [C)Fy =F o [:]F“o
July 15 & 16, 1985| 5. . Harvey, M.S.U. SENCaRE i Bk R
8. US. FIELD HOSTS/PREY AT COLLECTION T8, Stage/part 13 LABORATORY HOST /PREY T8.Stage/part
A. Genus, specles 1 ::’l;::.k’ed (ace A. Genus, species ] ::,l;::’td (sce
Euphorbia esula L. : LV Euphorbia esula L. e LV

SECTION Il - R

EPORT OF SHIPMENT

14. SHIPPED TO (Name & address)

Susan Reed

c/o Missoula County Weed District

Missoula, MT

VIA :

15. NO. & STAGES SHIPPED(use codes on reverse)

¥%. DATE SHIPPED (m.d.y)

Hand Carried

[Est]
100 L July 18, 1985
17.SHIPPER'S REMANRKS 1. SPECIMENS RETAINED
BY SHIPPER

D No
[[] ves

nos,

19. DATE RECEIVED (mu,v)

18 July 1985

20. NO. & STAGES (use codes)
A. Rec'd. Alive

[€st] 100 L

€ 100 1

8. Emerged (Bencficials)

21 HECEIVER'S REMAHNKS

22. SPECIMLNS RETAINED

BY RECEIVER

[XIno
S e i

nos.

20 INTENOED USE

A.@lmm'aiale release

Lab culture/study

fcomplete Blk. 21)
n. [:]Rllcan Intended
(complete Sect. I11)

c. [—JNu release Intended

24. INTENDED LAB HOST/ PREY -Gen,, sp.

SECTION Il — REPORT OF RELEASE /RECOLONIZATION (See instructions on coversheet, use Form AD 943A for more details)

SITE 1

SITE 2

SITE )

ﬁd Fleid D Greenhouse D Cage D Flela D Greenhouse D Caye D Field [:] Greenhouse D Caye
25. Types of release Jotner: Other: Other:
2. Locations (State, County, Reed Residence, Lolo Crdek,
nearest Town or physical K
feature, map coordinates) Lolo, Missoula Co. MT
(Use AD-943A for more details,
see instructions on cover sheet)
27. Number & stages released Ltst] [Est] |€st]
(Use codes; see inatructions
for recording multiple 100 L
releases.)
28. Dates of releases (m.d,y)
(See instructions for
recording mulliple 19 July 1985
releases.)
29. Targethosts/prey at release 3 - ;
A. Primary = Genus, specics ,_h_l: Eoib_la-%l_d__l.; PGP [ B SOPOR TG ARTSRRE, L SN S S G ST I R o T
B. Other - Genus, species s et e e, S i b sl ll ke i e | o, e T T e v ST | i S I R R
C. Families
30. 1 ood (plant/animal/other)
of target host /prey at Eughorbia esula L.
relcase
(N, 1
31 Released by affiliation) R. J. Lundy, Msla. Co. Weed Dist.

REMARNKS (Use AD -913A for more details)

n
a

1) REPOHRTED BY

.Name Rl s

Lundy
- Date(md.y)

19 July 1985
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OMB NO 0518-0013 (CXr 2/28/87)

A TINALDETI IMINATION - Gen, 3p., SUbsp., auth. 35V S8
M NC ((ace files)

a ELCY D

b. Oadj O

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Releaser)
Robert M. Nowierski

409 L. Johnson Hall
Department of Entomology
Montana State University

2. BENEFICIAL -A.Gen,, sp., subsp., auth.

3.SHIPPER /| RELE ASEH FILE NO.
(sce instructions)

™

Hyles euphorbiae (L.) LS-BZN-85-006
6. Order: Family T R T T I T TYPE OF whHBRICT AL
Lepidoptera: Sphingidae [ parasite X] weed reeder

a AR AT, Y il L BB bt Wl PRevatos [ poninater
Bozeman, MT 59717 C Determined by (Name and of filllation 7 known) = ] vicrobies )67
Icrobia; her
R. M. Nowierski 'A',f"",":;"ﬂ
Part A, From U.S. Field Collection
(Collected for ficld to ficld recolonization or luboratory culture) And/Or PHYBEEISTL oI UTe

5. COLLECTION LOCALITY(S)-State, County, nearest Town
(If mure than 2 collection sites, give Stale & County only)

2 Miles NE of Bozeman, Gallatin County,
Montana

9. SOURCE FILE NOS,
[0 AD-942, AD-943: Nos.

[Jrarta [Jotner:

10.COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, California, USA

& DATES OF COLLECTION (m.d,v) [7. COLLECTORS (Names und

affiliations)

July 15 & 16, 1985| g, ;. Harvey, M.S.U.

Nowierski, R. M. &

1. ORIGINAL COLLECTORS (Names 12 NO. LAB GENERATIONS (Al shipper/
and affiliations) releaser location)
&

8. US FIELD HOSTS/PREY AT COLLECTION

18.51a9e /part
A. Genus, species t

cked (see
es)

Euphorbia esula L.

5 L P 1
Schroder, D., C.I.B.C 17 11~ 38
T6. Stage /part
attacked (sce

codes)

LV

13 LADORATORY HOST / PREY
A. Genus, species

Euphorbia esula L. |

1

1
SECTION Il - RE

PORT OF SHIPMENT

14. SHIPPED TO (Name & address)

Pete Strazdas
Dept. of State Lands
Box 1456

15. NO. & STAG LS SHIPPLD(use codva on reverse)

[Est]
100 L

17.SHIPPER'S REMARNKS

. DATE SHIPPED (md,y)

July 18, 1985

1. SPECIMENS RETAINFD
BY SHIPPER

X] no
Conrad, MT Hand Carried !

VIA : ] ves nos.
19. DATE RECEIVED (m,d,y) [20. NO. & STAGES (use codes) 21 HECEIVER'S REMAR RS

A. Rec'd. Alive B. Emerged (Bencficials)
19 July 1985 (g 100 L [Est)

27 SPECIMLNS RETAINED |23 INTENOED USE Lab cullure /study 24 INTENDED LAB HOST /| PREY -G en_, sp.

SY RECRIVER (complete Hik. 24)

E]No A.Blimmeaiate retease n. [[JRelease intanded

f:] Yes nos. (complete Bect. I11) Cc. DNo release Inlended

SECTION 11l — REPORT OF RELEASE /RECOLONIZATION (See instructions on coversheet, use Form AD %437 for more details)
SITE 4 SITE 2 SITE 3
8 Field D Greenhouse D Cage D Fleld D Greenhouse D Cage D Field D Greenhouse D Caye

2. Types of release Other: Other: [ otner:
26. Locations (State, County, ’

nearest Town or physical Toole County » Montana

feature, map coordinates) SEl1/4, NE1/4, Sec. 36,

(Use AD-943A [or mare details; P

see instructions on coversheet) T3IN ’ R2W
27. Number & stages released 1tst] [Est] [Est]

(Use codes; see instructions

for recording multiple 100 L

releases.)
28. Dates of releases (m.d.y)

(See instructions for 19 July 1988

recording multiple

releases. )
29. Target hosts/prey at release =5

A. Primary - Genus, species ’_l:.u horbia esula L_' D | e L s BPE o i

B.OWer s Conus species’ . (Lo i e 3w, v o i e A i S i = o T i e oo e e, k. e T m N et

C. Families
30, Food (plant/animal/other)

of target host /prey at Euphorbia esula L.

release 3 sy et

(Name and
31, Released by affiliation) Pete Strazdas, DSL
32 HEMARKS (Usc AD -943A for more details) 33 HEPORTEDAY
A.Name
Spurge somewhat drought stressed. Pete Strazdas
8. Date(mu.y)
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OMB NO 0518-0013 [EX¥ 2/28/87)

34 FINAL DETERMINATION - Gen, 3p., subsp., auth,

3B VS
tsce files)

a E]
o [

™M NC
R
0a

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Releaser)
Robert M. Nowierski
409 L. Johnson Hall
Department of Entomology

2. DENEF

u._Ot:-v-:F n-v'mﬁ

ICIAL -A.Gen,, sp., subsp., auth,

Hyles euphorbiae (L.)

™

3. SHIPPLR / RCLE ASER FILE NO
(sce instructions)

1.S-BZN-85-008

4. TYPE OF BENEFICIAL

Montana State University Lepidoptera: Sphiugldae 2 L i IK) et fudpee
Bozeman, MT 59717 CbdTmisa 5y Mo FasulaBaTtiioc)~ = |G eester L] pouinater
[[] microbial [J orher
R. M. Nowierski e
Part A. From U.S, Fleld Collection And/Or Part B. From Laboratory Culture

(Collected [or ficld to fweld recolonization or laboratory culture)
5 COLLECTION LOCALITY (5] -State, County, nearest Town
(1f more than 2 collection sites, give State & County only)

2 Miles NE of Bozeman, Gallatin County,

$.SOURCE FILE NOS.
[[] AD-942, AD-943: Nos.

[(Jparta [Jotner:

Montana

10.COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, California, USA

6. DATES OF COLLECTION (m.d,¥)

July 15 & 16, 1985

7. COLLECTORS (Names and

1. ORIGINAL COLLECTORS (Names

affiliations) Nowierski, R. M. & and affiliations)

S. J. Harvey, M.S.U.

Schroder; D., CL1.B.C

12 NG, LA GENLRATIONS (Al shipper/
releaser location)
OFss ¢

[CJFs =Fao
[CIF 1 =Fso

8. U.S FIELD HOSTS/PREY AT COLLECTION

A. Genus, species

Euphorbia esula L.

T6. Stave/part
| atlacked (see
codes)

! LV

13. LABORATORY HOST /PREY
A. Genus, species

Euphorbia esula L.

T18.Stage/part

] attacked (sce
codes)

'L

s
SECTION Il — REPORT OF SHIPMENT

14. SHIPPED TO (Name & address)

Larry Nelson
Judith Basin County
Stanford, MT 59479

[Est]
100 L

15. NO. & STAG LS SHIPPED (usc cudes on reverse)

. OATE SHIPPED (m.d,y)

July 18, 1985

17.SHIFPER'S REMARKS

Weed District

. SPECIMENS RETAINED
BY SHIPPER

Hand Carried Qe
VIA : [7] ves nos.
19. DATE RECEIVED (md,v) [20. NO. & STAGES (usr codes) 2. RECEIVER 'S REMARNKS
A. Rec'd. Alive 8. Emerged (Benc/icials)
Est Est
18 July 1985 [ 100 L )
27 SPECIMLNS RETAINED |23, INTENOED USE Lab colture/study 247 INTENDED LA® HOST/ PREY -G én., 3p.
8Y RECEIVER {complete DIk, 24)
[One A.KJimmediate release . [JReiease intenaed
D Yes nos. (complete Sect. I11) € DNo release intended
SECTION 11l — REPORT OF RELEASE /RECOLONIZATION (See instructions on coversheet, use Form AD 9437 for more details)
SITE 1 SITE 2 rox sSITE 3
b-dﬂald E](.‘.locmmuu DC‘q. r] Fleld Dcvunnouu l_lcme Drceld Dcmennon\e Dcaul
25 Types afifelease _JOotner: Other: ] otner:
2. Locations (State, County, Montana, Judith Basin Cd..
nearest Town or physical g
feature, map coordinates) Utica.
(Use AD-943A for more details,
sce instructions on cover sheel)
27. Number & stages released LEst] [Est] [Est]
(Use codes, sec inatructions
for recording multiple 100 L

releases.)

28. Dates of relcases (md.y)
(See instructions for
recording multiple
releascs. )

19 July 1985

29. Target hosts/prey at release
A. Primary - Genus, species

B. Other - Genus, species

C. Iamilies

Euphorbia esula L.

30. | ood (plant/animal/other)
of target host /prey at
release

ame and

IN
31, Released by affiliation)

Larry Nelson

3L REMARKS (Use AD-943A for mure details)

Located 20 larvae o:.

21 July 1985

3) . HEPORTED BY

A.Name
rry Nelson

A. Date(md.y)
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OMB NO 0318-001) (EXP 2/28/87)

34 FINAL DETERMINATION - Gen,, 3p., SUbsp., auth.

vV S
(sce [iles)

. 0
.

M NC

8 ]
0o

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Reieaser)
Robert M. Nowierski
409 L., Johnson Hall
Department of Entomology
Montana State University
Bozeman, MT 59717

2 BENEFI

6.Order: F

Lep

CIAL -A.Gen,, 3p., subsp., auth.

Hyles euphorbiae (L.)

Sphingidae

amiiy

idoptera:

c Determined by (Naine and af(illa(Ton 17 known)

R. M. Nowierski

L SHIPPLR / RELE ASER FILE NO.
(sce instructions)

LS-BZN-85-009

4. TYPE OF BENEFICIAL

()

D PArasite m WEed feeder
OB D PRedator D POllinator

(7] microbial [ otner

(Explain

Mloror):

Part A, From U.S. Field Collection
(Collected for field to field recolonization or luboratory culture)
S. COLLECTION LOCALITY(S)-State, County, nearest Town
(If more than 2 collection sites, give State & County only)

2 Miles NE of Bozeman, Gallatin County,
Montana

And/Or

9. SOUNHCE FILE NOS,
[] AD-942, AD-943: Nos.

D Part A DOlnu:

Part B. From Laboratory Culture

ket
10. COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, California, USA

6 DATES OF COLLECTION (m.d,v)|7. cOLLECTORS (Names and

affiliations) Nowierski, R
’ .

M.
July 15 & 16, 1985| g, ;. Harvey, M.S.U.

. ORIGINAL COLLECTORS (Names
and affiliations)

&

Schroder; D. ., 'C I1.8:C

12 NO. LAB GENERATIONS (Al <hipper/
releaser location)
OFs:*

F s =Fae
T8.Stage/part

8. U.S. FIELD HOSTS/PREY AT COLLECTION T6. Stage/part
A. Genus, species | attacked (see

des)
Euphorbia esula L. ! ﬂ'LV
1

. LABORATORY HOST /PREY
A. Genus, species

Euphorbia esula L.

[CIF 11-Fso
| atlacked (see

codes)

LAty
1

SECTION Il — REPORT OF SHIPMENT

14. SHIPPED TO (Name & address)
Ross Racine
Bureau of Indian Affairs
Blackfeet Agency

Browning, MT 59417
VIA :

®J 00 1,

15. NO. & STAGES SHIPPED(usc codes on reverse)

¥, DATE SHIPPED (m,d.y)

July 18, 1985

1. SHIPPER'S REMARNKS

Hand Carried

18, SPECIMENS RETAINED
BY SHIPPER

D No
[[] ves

nos.

19 DATE RECEIVED (md,v) |20. NO. & STAGES (use codes)

A. Rec'd. Alive B. Emerged (Beneficlals)

19 July 1985 |[&U 100 L [Esy)

21 HECEIVER'S REMARNKS

22. SPECIMENS RETAINED
8y RECEIVER

[(ne
[]ves

2 INTENOED USE Lab culture /study
(complete Blk. 2:4)
a.[Bimmediate retease g. [ JRelease intendea

nos. (complete Sect. 111)

|

¢ DNo release intended

24, INTENDED LAB HOST/ PHLY -Gen,,

sp.

SECTION 11l — REPORT OF RELEASE /RECOLONIZATION (Sce instructions on covershect, use Form AD 9437 for more details)

SITE 1 SITE 2 SITE 3
[l] Field D Greenhouse D Cage D Fleld D Greenhouse E] Cage E] Field E] Greenhouse D Cagye
25. Types of release Clotner: Other: Other:
26. Locations (State, County,
nearest Town or physical
feature, map coordinates) NW1/4, NE1/4, SW1/4,
(Use AD-943A for more details: | Sec. 23, T37N, RI4W
see instructions on cover sheet)
27. Number & stages released LEst] [Est]) [est]
(Use codes; see instructions
for recording multiple 100 L, IV & V instar

releases.)

28. Dates of relcases (m.d,y)
(See ingtructions for
recording multiple
releases.)

19 July 1985

29. Target hosts/prey at release
A. Primary - Genus, species

Euphorbia esula L.

~

CHCETT R T B AT, A | TS e KRR - | S,

C. Families

30. t ood (plant/animal/other)
of target host /prey at
release

(Name and
31. Released by “affiliation) Ross Racine, B.I.A.

32 REMARKS (Use AD-943A for mure details)

33. REPORTED BY
A.Name

8. Date(md,y)
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OMUBNO 0518-0013 (EXP 2/28/87)

34 FINAL DETEAMINATION - GGen, 5p., Subsp., auth. ™ V.S,
M NC ((sce files)

a. o000

b. b0olO

SECTION | ~ REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & addreas of Shipper/Relcaser)
Robert M. Nowierski
409 L. Johnson Hall
Department of Entomology
Montana State University
Bozeman, MT 59717

2. BENEFICIAL -A.Gen,, 1p., subsp., auth, @ L SHIPPER /RELL ASLH FILL NO.
Hyles euphorbiae (L.) N
—y2es suphorniae (L. LS-BZN-85-013
6. Order: Family T T T T T T T T T T TV OF BENEFICIAL
Lepidoptera: Sphingidae [ pacasite [X] weed reeder
G L e e i Jht: | _D PRedator EJ POllinator
C Détermined by (Naime and affillation 17 known)
] microbia [0 other
(Explain
R. M. Nowierski Kyl

Part A, From U.S. Field Collection
(Collected for ficld to field recolonization or laboratory culture)
S.COLLECTION LOCALITY|(S)-State, County, nearest Town
(1f more than 2 collection silcs, give State & County only)

2 Miles NE of Bozeman, Gallatin County,
Montana *

And/Or

Part B. From Laboratory Culture
9.SOURCE FILE NOS,
[[] AD-942, AD-943: Nos.

D Part A DOM":

Ta. COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, California, USA

6. DATES OF COLLECTION (m.d,y) [7. COLLECTORS (Names and

efftiations) Nowierski, R. M.

&

1. ORIGINAL COLLECTORS (Names 12. NO. LAB GENERATIONS (Al shipper/
and affiliations) releaser location)

F, -F Fan ®
July 15 & 16, 1985| 5. J. Harvey, M.S.U. Schroder, D., C.I.B.cJ [0+ "0 Cfa
8. US FIELD HOSTS/PREY AT COLLECTION T8. Stage /part 13 LABORATORY HOST /PREY £y TE. Stage/part
A. Genus, species 1 ::)l‘;::-’cu (sce A. Genus, species | ::’Ida:.k'ad (see
Euphorbia esula L. : LV Euphorbia esula L. : LV

SECTION Il — REPORT OF SHIPMENT

14. SHIPPED TO (Name & address)

Andrew Kulla
U. S. Forest Service

Lolo National Forest, Superior Ranger Dist.
Box 460

VIA: Syperior

MI__359872

15. NO. & STAG ES SHIPPED (use codes on reverse)

©J 00 L

W DATE SHIPPED (m,d,y)

July 18, 1985

1. SHIPPER'S REMARKS

Hand Carried

18 SPECIMENS RETAINED
BY SHIPPER

[ no
[7] ves

nos.

19. DATE RECEIVED (md.,y)

19 July 1985

20. NO. & STAGES (use codes)
A. Rec'd. Alive 8. Emerged (Bencficials

(& 100 L [Esi]

)

21 RECEIVER'S REMARNKS

Released in good condition, no mortality observed.

22 SPECIMENS RETAINED
BY RECEIVER

[COne
[)ves

2. INTENOED USE Lab culture/study
(complete Bik. 24)
A.Klimmediate reioase 8. [JReleass intended

(complete Sect. 111)

nos.

c.[JNo release intendea

24. INTENOED LAB HOST/ PREY -Gen,, sp.

SECTION 11l —= REPORT OF RELEASE /RECOLONIZATION (Nee instructions on covershect, use Form AD 943 A [or more details)

SITE 1 SITE 2 SITE 3
[—] Field D Greenhouse D Cage D Field D Greenhouse [j Cage D Field D Greenhouse D Cage

25, Typesof releass Otner: Other: Other:
%-Uuﬂmgﬂﬂ"hﬁOW“r Montana, Missoula County,

nearest Town or physica % "

feature, map coordinates) SE 1/4, SEl/4 »SE1/4, Sed. 36 »

(Lse AD-943A [or more details; b

sre instructions on cover sheet) TI2N, R20W, P.MM
27. Number & stages released LEst] LEII] Ijlle

(U'ee codes; sec inatructions

for recording multiple 100 L

releases.)

28. Dates of releases (m.d.y)
(See instructions for
recording multiple
releases.)

20 July 1985

29. Target hosts/prey at release
A. Primary - Genus, specics

Euphorbia esula L. _

B. Other - Genus, specics

C. Families

30. 1 oud (plant/animal/other)
of target host /prey at
release

(Name and
1. Released by affiliation)

32. REMARNKS (Use AD-943A for moure delails)

Larvae feeding within one hour of release, leafy spurge abundant

3). REPORTED BY
A.Name Apndrew Kulla
B. Date(md,y) 20 July 1985
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BIOLOGICAL SHIPMENT RECORD — NON-QUARANTINE

OMEBNO. 0518-0013 (EXP. 2/26/87)

34 FINALDETERMINATION - Gen, 9., Subsp., auth, /. V.S
M NC |(sce files)

a 00O

o. 000

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Releaser)
Robert M. Nowierski
409 L. Johnson Hall
Department of Entomology
Montana State University

2. BENEF)

Lep

Hyles euphorbiae (L.)

©.Order: Family

CIAL -A.Gen,, sp., Subsp., auth, 3. SHIPPER /| RELE ASER FILE NO.

(sce nstructions)
LS-BZN-85-014

4. TYPE OF BENEFICIAL
[] pArasite

™

idoptera: Sphingidae ] weed teeaer

- e am - - - - PRedat POMInat
Bozeman i MT 597 1 7 C. Determined by (anf andaffiliation i known) ah D M D i S
) microbiar [ other
. (Explain
R. M. Nowierski Mior OT):

Part A, From U.S. Flela Collection
(Collected [or ficld to field recolonization or laboratory culture)
3.COLLECTION LOCALITY(S)-State, County, nearest Town
(If more than 2 collection sites, glve State & County only)

2 Miles NE of Bozeman,

Gallatin County,
Montana 5

And/Or

Part B. From Laboratory Culture
9. SOURCE FILE NOS,

(] AD-942, AD-943: Nos.

[ parta  [Jotner

0. COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, California, USA

6. DATES OF COLLECTION (m,d,v) [7. COLLECTORS (Names and

affiliations)

Nowierski, R. M. &

ORIGINAL COLLECTORS (Names |12 NO. LAD GENERATIONS (Al shipper/
and affiliations) releaser location)

Fo=Fqo Far*
July 15 & 16, 1985 5. 3. Harvey, H.S.U. Schroder, D., C.I1.B.C E%F..-F,. O
8. U.S. FIELD HOSTS/PREY AT COLLECTION T8 Stage/part 13. LABORATO RY HOST /PREY 18.Stage/part
A, nus, specles ] :m:.'l;-d (see A. Genus, species 1 ::)'ll.::l.d ({sce
Euphorbia esula L. LV Euphorbia esula L. LV

L

SECTION Il — RE

PORT OF SHIPMENT

14. SHIPPED TO (Name & address) 15. MO. & STAGES SHIPPED(use codes on reverse) . DATE SHIPPED (m.d,y)
(g
Rodger Ashley 100 L July 18, 1985
Roosevelt County Extension Agent 17.SHIPPER 'S REMARNKS 18, SPECIMENS RE TAINED
Box 416 : BY SHIPPER
Culbertson, MT 59218 Hand Carried K] no
VIA : [ ves nos.
19. DATE RECEIVED (md,v) |20. NO. & STAGES (use codes) 21. RECEIVER'S REMARKS
A. Rec'd. Alive B. Emerged (Benc(iclals)
19 July 1985 |G 100 L [Esi) {
22 SPECIMENS RETAINED | . INTENOED USE Lab cullure /study 24 INTENDED LAS HOST/ PHEY -Gen., ip.
SYiRuIVEN (complete Bk, 24)
fIno A.[glimmediatereiease | g [JRelease intendea
[Tl e onpy, (complete Sect. I11) c.[JNo retease intended
SECTION 11l — REPORT OF RELEASE /RECOLONIZATION (See instructions on coversheet. use Form AD-943A for more details)
ITE ) sITE 2 SITE 3
[73 Fiela D Greenhouse D Cage D Fleld D Gresanhouse D Cage D Fleld D Greenhouse D Cage
25. Types of release Other: Other: Other:
26. Locations (State, County, Monatana, Roosevelt Co.
nearest Town or physical
feature, map coordinates) C'ulbertson. Sec. 13,
(Use AD-943A for more detaits; | T27N, RS6E
see instructions on cover sheet)
27. Number & stages released LEst] (Est] [€st]
(Use codes; sec instructions
for recording mulliple 100 L
releases.)
28. Dates of releases (m.d.y)
(See instructions for
recording multiple 20 July 1985
releases. )
29. Target hosts/prey at release K
A. Primary - Genus, species _h“ horbia efu_]a_l‘_' e e O Tl R L 1| W O oo, QROR e, g e i s
B. Other - Genus, species ettt Tt S .
C. Families
30. Food (plant/animal/other)
of target host /prey at
release
(Name and
31 Released by affiliation) Rodger Ashley, Ext. Agert

32 REMARNKS (Use AD-943A for mure details)

3). REPONTED BY
A.N

*M¢ Roger Ashley
B.Date(md.y)

20 July 1985
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BIOLOGICAL SHIPMENT RECORD ~ NON-QUARANTINE

0

OMB NO 0518 0013 (EXP 2/248/87)

34 FINAL DETERMINATION - Gen, sp., subsp., aulh, BV.S,
M NC [(sce files)

. O0fO

b. 00l O

SECTION | — REPORT OF MA

TERIAL RELEASED OR SHII'PED

1. FROM (Name & address of Shipper/Releaser)

Robert M. Nowierski

2. BENEFICIAL -A. Gen,, sp., subsp., auth,

Hyles euphorbiae (L.)

L SHIPPLH /RELS ASER FILE NO.
{sce instructions)

(]

409 L. Johnson Hall AN e el o N LS-BZN-85-015
Department of Entomology PEOCurs F Al 4 TYPE OF BENEFICIAL
Montana State University Lepidoptera: Sphingidae [ pacasite [X] weed reeaer

B L S L ¢ el L el - [J] predator D POItinator
Bozeman » MT 5 9 717 C Delermined by (Name and Sliliationif known) — = :]
[7) Microbiai ) ovner
(Explain
R. M. Nowierski WL o O

Part A. From U.S. Field Collection
(Collected [or ficld to field recolonization or laboratory culture)
5. COLLECTION LOCALITY(S)-Stale, County, nearest Town
(If more than 2 collection sites, give State & County only)

2 Miles NE of Bozeman, Gallatin County,
Montana

And/Or

Part B, From Laboratory Culture
9. SOURCE FILE NOS,
[[] AD-942, AD-943: Nos.

[ rarta  [Jotner:

10. COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, California, USA

6 DATES OF COLLECTION (m,d,v) |[7. COLLECTORS (Names and I ONIGINAL COLLECTORS (Names |12 N(I) uus'czuun:«nons (Atshipper/
filiat nd affiliat ) releaser location
offiliations) Nowjierski, R. M. & .Sc;\r:d':: D.. c.L.a.cl OFv-Fie OFsre
July 15 & 16, 1985 s, j. Harvey, M.S.U. T N e Ik [JF1-Fse
8 US FIELD HOSTS/PREY AT COLLECTION T8 Stage/part 13 LABORATO RY HOST / PREY TG. Stage/part
A. Genus, species ] attacked (see A. Genus, species 1 atlacked (sce
codes) codes)
Euphorbia esula L. LV Euphorbia esula L. LV

1

1
SECTION Il — REPORT OF SHIPMENT

14. SHIPPED TO (Name & address) 15 N0, & STAGES SHIPPED (usc codva on reverac) ¥ DATE SHIPPED (m.d.y)
(Est]
Glacier National Park 450 L July 18, 1985
Resource Hanagement 17. SHIPPER'S REMARKS 18, SPECIMENS RE TAINED
BY SHIPPER
West Lakes District Office
West Glacier, MT 59936 Hand Carried Cne
VIA : ] ves nos.
19. DATE RECEIVED (md,y) [20. NO. & STAGES (use codes) 21, RECEIVER'S REMAR KS
A. Rec'd. Alive B. Emerged (Bencficlals)
19°& 23 Jul s st
y [es] 450 L [Est]
22 SPECIMLNS RETAINED |2, INTENOED USE Lob cullure/study 24T INTLNDED LAB HOSY/ PRLY -Gen_, sp.
By enEIVEN (complete Dik. 24)
[One A.Blinimediate retease | g [Jretease intenaea
[Cves________nos. (complete Sect. 111) c.[(INo retease intended
SECTION 11l - REPORT OF RELEASE /RECOLONIZATION (See instructions on covershect. use Form AD 943A for more details)
SITE 4 SITE 2 SITE 3
[Id Field D Greenhouse D Cage D Fleld D Greenhouse D Caqge D Field D Greenhouse D Cage
25. Types of release Other: Other: E] Other:
2. Locations (State, County, Montana, Flathead Co.,
nearest Town or physical
feature, map coordinates) Big Prairie, Glacier
/s AD-943A for more details; : . 7
ace nstructions on cover sheet) National Park, UTM: 69642 X 5410.8
27. Number & stages released LEst ) [Est] [€st]
(Use codes; sec inatructions
for recording multiple 450 L
releases.)
28. Dates of releases (m.d.y)
(See instructions for
recording multiple 19 and 23 JUIy 1985
releases. )
29. Target hosts/prey atrelease Euphorbia esula L.
A. Primary - Genus, species _—P——-_ | sl ok o e el aats (LA e o o e A e ;s o= s ey B e -
B. Other = Genus, species Jo S S0l e Ml i Bl oS A g~ e - L ml] ' o S TR A L e
C. Families
30.  ood (plant/animal/other)
of target host [prey at
relcase
(Name and
31 Released by affiliation) Maura J. Longden and DaVe Lange, Glacier National| Park
32 REMARNKS (Use AD-943A for more details) 3). REPORTEO BY
A.Name
Maura Longden
8. Date(mud.y)

10 Aug 1985
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OMB NO. 0518-0013 (EXP. 2/28/87)

3 FINAL DL TLRMINATION - Gen, sp., subsn., aulh, VS
U.S. Department of Agriculture M NC ltsce fileo)
a ocdl.0O
BIOLOGICAL SHIPMENT RECORD — NON-QUARANTINE b. A N ) R

SECTION | — REPORT OF MATERIAL RELEASED OR SHIFFED

1. FROM (Name & address of Shipper/Releaser) 2. BENEFICIAL -A.Gen,, sp., subsp., auth, @ 3. ‘sl»_t‘:”::’l;cll:tu:‘:sua FILE NO.
Robert M. Nowierski Hyles euphorbiae (L.) LS-BZN-85-15,-37,&4-38
409 L. Johnson Hall ot B ) i e e | ] W Y
Department of Entomology ©.Order: Family 4 TYPE OF BENEFICIAL
Montana State University Leptdopterat; Sphingtng E}::"“m g}:;w'"n“

1 v
Bozeman, MT 59717 C Determinea by (Naine and affiliation 77 known) ™~ — 7 0 Mlm::'l 0 m.':"o
cr 3 ar
(Explai
R. M. Nowierski F ke

Part A, From LS, Field Collection
(Collected for ficld to field recolonization or laburatory cullure)
5 COLLECTION LOCALITY(S)-State, County, nearest Town
(If moure than 2 collection sites, give State & County only)

2 Miles NE of Bozeman, Gallatin County,
Montana

And/Or

Part B. From Laboratory Culture

9. SOURCE FILE NOS,
[[] AD-942, AD-943: Nos.

[ rata [Jotner

10. COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, California, USA

§ DATES OF COLLECTION (m.d,v) |7. COLLECTORS (Names and

affiliations)

July 15 & 16, 1985| g  ;, Harvey, M.S.U.

Nowierski, R. M. &

ORIGINAL COLLECTORS (Names 12 NO. LAB GENERATIONS (Al shipperr/
and affilations) releaser location)
F3y -F Eie
Schiroder, ‘D., CiT,B.CAI0% ~fu S8
[CJF 1-Fse

8. US FIELD HOSTS/PREY AT COLLECTION
A. Genus, species

Euphorbia esula L.

T6. Stage/part

| atlacked (see
codes)

! LV
1

13 LABORATORY HOST /PREY

A. Genus, species

Euphorbia esula L.

T8.Staqe/part
attacked (ace
codes)

)

L

SECTION Il - RE

PORT OF SHIPMENT

14.SHIPPED TO (Name & address)

Bill Dopp

Flathead County Weed Control
800 S. Main

Kalispell, MT 59901

VIA :

15. NO. & STAGES SHIPPED(us cudes on reverse)

[€st]
300 L, 1V~
S

17.8HIPPER'S REMANKS

Hand Carried

. DATE SHIPPED (m.d,y)

July 18, 1985

1. SPECIMENS METAINED
BY SHIPPER

fx] no
[[] ves

V instar

nos.

19 DATE HECEIVED (mu,v)

18 July 1985

20. MO. & STAGES (use codes)
A.Rec'd. Alive 8. Emerged (Hencficials)

(&s] 300 L [Es1]

21 HLCEIVENR'S HEMARKS

All larvae seem to have made the 20 hour trip
in good shape.

22 SPECIMENS RETAINED
BY RECEIVER

GNO
[ ves

. INTENDED UsE Lab culture/study
(complete Bik. 24)
A.Blimmediate release u. [JReiease intendea

(complete Sect_111)

24, INTENDED LAS HOST/ PREY -Gen_, 5.

nos. c.[[INo retease intendea
SECTION 11l — REPORT OF RELEASE /RECOLONIZATION (See inatructions on coversheet, use Form AD-943A for more details)
SITE 1 SITE 2 SITE 3
m Field D Greenhouse D Cage [__) Fileld D Greenhouse lj Caye D Field D Greenhouse D Caye

25. Types of release [Mowner: Pasture Otner: Other:
26. Locations (State, County, MT, Flathead County,

nearest Town or physical Kok Rand

feature, map coordinates) Okanee ben

(Use AD-943A for more details;

see instructions on coversheet)
27. Number & stages released LEst] [Est] lest]

(Use codes; see instructions

for recording multiple 300 L, IV-V instar

releases.) '
28 Dates of releases (m,d.y)

(Sec instructions for

recording multiple 19 Ju ly 1985

releases. )
29. Target hosts/prey at relcase N

A. Primary - Genus, species _bu phorbia esula L_: ML SR S R IR D, Gl LT e RN -

B. Other = Genus, species B il Tl e Tl e i B et e

C. Families
30. Food (plant/animal/other)

of target host /prey at Euphorbia esula L.

relcase WY

(Name and

3. Released by affiliation) Bill Dopp

IZREMARKS (Usc AD 9407 for more details)

All larvae were in good condition.

3). HEFORTED DY

A.Name B1]1 Dopp

8. Late(md.y)

19 July 1985
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U.S. Department of Agriculture

BIOLOGICAL SHIPMENT RECORD — NON-QUARANTINE

OMHNO 0518-0013 (EXP 2/28/87)

34 FINAL DETERMINATION - Gen, 3p., subsp., autn, I V.S,
M NC [(sce files)

a. 80«3

b. U0

SECTION | — REPORT OF MA

TERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Releaser)
Robert M. Nowierski
409 L. Johnson Hall
Department of Entomology

2L BENEFICIAL -A . Gen,, sp., Subsp., auth,

Hyles euphorbiae (L.)

8. Order: Family

. SHIPPECR /RCLE ASER FILE NO,
(ace instructions)

LS-BZN-85-021

A TYPE OF RENEFICIAL

()

: PArasit WEed feed
Montana State University kepidoprava Sphingidas 8 “"" ' g Dt
O - = L o et e L PRedator POIlinator
Bozeman, MT 59717 C Determined by (Naine and affiliation if kiiown ) :
D Microbial D OTher
tExplain
R. M. Nowierski MEor OT):
Part A. From U.S. Fleld Collection .
(Collected for ficld to field recolonization or laboratory culture) And/Or Pak 8. From Latiaratory Culture

S COLLECTION LOCALITY(S)-State, County, nearest Town
(1f more than 2 collection sites, give State & County only)

2 Miles NE of Bozeman, Gallatin County,
Montana ™

9. SOURCE FILE NOS,
[[] AD-942, AD-943: Nos.

[Jrarta  [Jotner:

10. COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, California, USA

& DATES OF COLLECTION (m,d,¥) [7. COLLECTONS (Names and

offiliations) Nowierski, R. M. &

1. ORIGINAL COLLECTORS (Names |12 NO. LAB GENERATIONS (Al shipper/
and affiliations) relcaser location)

[JFs =Fo Fay*
July 15 & 16, 1985| 5. ;. Harvey, No8.1. Schroder, -D., C.I.B.C 1F v1-F oo 0
8. U.S FIELD HOSTS/PREY AT COLLECTION Tstaq./parl 13 LABOHATORY HOST /PHEY T8.Stage/part
A. Genus, species 1 :'l'ldl::l'ld (eew A. Genus, species | ::’l;:.k’cd (ace
Euphorbia esula L. ! LV Euphorbia esula L. |

L

LV
fi

SECTION Il — REPORT OF SHIPMENT

14. SHIPPED TO (Name & address)
U. S. Forest Service
91 N. Frontage Road
Deer Lodge, MT 59722

15. MO, & STAGES SHIPPED (usc codes on reverse)

®3 100 L, TIT & 1V instar

¥, DATE SHIPPED (m,d,y)

July 18, 1985

17.SHIPPER'S REMARKS

Hand Carried

1. SPECIMENS RETAINED
BY SHIPPER

O ~e

VIA:Errol Hammond [0 e S

19. DATE RECEIVED (md,v) |20. NO. & STAGES (use codes) 21. RECEIVER'S REMARKS
A. Rec'd. Alive B. Emerged (Beneficials) »
18 July 1985 |(&f 100 L Est) All but two survived. 98 OK.

22 SPECIMLNS RETAINED |23, INTENOED USE Lab culture /study 24 INTENDED LAS HOST/ PREY -Gen_, sp.

BY RECEIVER (complete Bik. 24)

Klno A.Zimmediate release p. [JRelease intendea

[ ves nos. fcomplete Sect. 111} | [no retease Intended

SECTION i1l — REPORT OF RELEASE /RECOLONIZATION (See instructions on coversheet; use Form AD 943A for more details)
SITE 1 SITE 2 SITE Y
Dd Fleld D Greenhouse D Caye [.,] Fiela D Greenhouse (_] Cage [:] Field [__] Greenhouse D Cage

25. Types of release Other: [ otner: [l oner:
26. LocmomlSule,Coulnly, Montana, Deer Lodge Cou ty,

nearest Town or physical

feature, map coordinates) Lost Creek,

(Use AD-943A for more details:

see instructions on coversheet) R1IW ¥ TSN » Sec. 14 L NENY
27. Number & stages released Ltst) [Est] [Est]

(Use codes; sec inatructions 100 L, III & IV instar

for recording multiple

releases.)
28. Dates of releases (m,d,y)

(See instructions for

recording multiple 19 July 1985

releases. )

3 {l

2. Tnuc'lhoslslpvcy atrel ns‘c Euphorbia esula L.

A. Primary = Genus. species »-_L"‘—‘—_—___'—_T_____‘ - e ae e -

B. Other - Genus, species BT o i Ve e T N R W e, ) o s /e e a3 (D _.’._____________

C. lNamilies
30. Food (plant/animal/other)

of target host /prey at

release

N, d
1. Released by 'affiiating) Wm. Baumgartner, U.S.F.{.
32 REMARKS (Usc AD-943A for more details) 33. REPOHTED BY
A-Name n, Baumgartner
8. Date(md.y)

19 July 1vou




83

U.S. Department of Agriculture

BIOLOGICAL SHIPMENT RECORD —~ NON-QUARANTINE

OMBNO 0518-0013 (CXP 2/28/87)

34 FINAL DETERMINATION - Gen, 3p., SUDSP., aulh. 3B VS,
M NC [(sce filcs)

a (B sitata

b. Ul

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Namc & addreas of ShippersReleaser) 2 BENEFICIAL -A.Gen,, 3p., subsp., aulh. @ I.‘su:r_'n.'v:‘flzcu:.:sr.n FILE NO.
80 U on
Robert M. Nowlerski Hyles euphorbiae (L.) i
409 L. Johnson Hall i e i Sy ek | O T gaie 8| LS~ BZNEBS 024
Department of Entomology e Sy, o FYRS STAMMEICAL
Montana State University Lepidoptera: Sphingidae 8:“'"'" gw“" ok
Bozeman, MT 59717 CodTerimuiea 5y Naime ana aftTation T o)~ = 7| iy sS D;‘:',“"“‘"
3 crobia er
R. M. Nowierski "'”‘"""(‘)"h

Part A, From U.S. Field Collection
(Collected [or ficld to fivld recolonization or laboratory culture)
5.COLLECTION LOCALITY(S)-State, County, nearest Town
(1f more than 2 collection sites, give State & County only)

2 Miles NE of Bozeman, Gallatin County,
Montana <%

And/Or

Part B. From Laboratory Culture
9. SOURCE FILE NOS.
[[J AD.942, AD-943: Nos.

[l parta  [Jotner:

3 COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, California, USA

% DATES OF COLLECTION (m,d,v) |7. COLLECTORS (Namecs und 1. ORIGINAL COLLECTORS (Names |12 NO. LAB GENERATIONS (A1 shipper/
affiliations) and affiliations) releuser location)
J 5 Mouterakis RN, &y hrodaneiD. L C I B L CLINe "B I
uly 15 & 16, 1985| s, j, Harvey, M.S.U. Ty R S [
3 US. FIELD HOSTS/PREY AT COLLECTION T8 Stage /part 13. LABORATO RY HOST / PREY TE. Stage/part
A. Genus, species ] altacked (see A. Genus, species | attacked (ace
codes) codcs)
Euphorbia esula L. L LY Euphorbia esula L. L ALY
1 o e n

SECTION 11 -—- REPORT OF SHIPMENT

14. SHIPPED TO (Name & addrss)

D. A Finnicum
Dawson County Weed District
207 W. Bell

15 NO. & STAGES SHIPPED (uae cOdes 0N reiwrae)

[Est])

. DATE SHIPPED (m,d.y)

100 L July 18, 1985

17.SHIPPER'S REMARNKS 1. SPCCIMENS RETAINED

BY SHIPPER

&) no

&Agegﬁve. MT 59330 Hand Carried Gl i

19. DATE RECEIVED (md,v) [20. NO. & STAGES (use codes) 21 RECEIVER 'S REMARKS
A. Rec'd. Alive 8. Emerged (Benc(icials)
18 July 1985 |@i] 100 L Est)

22 SPECIMENS HETAINED |2, INTENOED USE Lab culture /study 24 INTENDED LAB HOST/ PHEY -Gen_, D,

BY RECEIVER {complete ik 24)

[CIne A.Blimmediate retease g. [[JRetease intenaea

[j Yes nos (complete Sect. 111) c DNO release intended

SECTION I} = REPORT OF RELEASE /RECOLONIZATION (Sce instructions on coversheel, use Form AD 9437 for more details)
SITE 4 SITE 2 SITL Y
(Bhelu Dcvunnouu UCun D Flela Dcvunnauu [:] Cage [:] Fiela C]Gwenhouu Dcaq-

5 Types olifeleass Other: Other: Other:
26. Locations (State, County, Montana, Dawson Co.,

nearest Town or physical

feature, map coordinates) 9 miles S of Glendive,

(Use AD-943A for more detats; | MT, NENW, Sec.20, T14N, |RSSE

see instructions on coversheet)
27. Number & stages released (€st] (€st) lest)

(Use codes; see inatructions

for recording multiple 100 L, 11 1-V instar v

releases.)
28. Dates of releases (m.d.y)

(See instructions for
recording multiple
releases )

19 July 1985

29. Target hosts/prey at release
A. Primary - Genus, species r_EnE_bt)_Il_lii\_ejgég_lu ARSI ) RS ] (S RN I T T S| B U SRy et e I
8. Other - Genus, species B e e S T i L T . G ek b e i 8o, i T e e L B s Yaiw as o s e, a2
C. Families
30. 1 ood (plant/animal/other)
of target host /prey at Euphorbia esula L
relcase _L ——— *
Name
3. Released by affitiation)

. Dawson Cd,

Weed, Dist,

L REMARKS (Usc AD 9437 for moure details)

Larvae were in very good conditionat the time of release.

3) HEPORTED BY
A.NameD, A, Finnicum
8.Date(md.y) 19 Aug 1985
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OMB NO 0518-0013 (EX¥ 2/28/87]

34 FINAL D(‘l.lll"h"loﬂ-c.ﬂ. 0., subsp,, auth, B VS
U.S. Department of Agiiculture M N_C sce files)
a odl O
BIOLOGICAL SHIPMENT RECORD — NON-QUARANTINE o P

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Releaser)
Robert M. Nowierski
409 L. Johnson Hall
Department of Entomology
Montana State University
Bozeman, MT 59717

2. BENEFICIAL -A.Gen,, 3p., Subsp., auth,

Hyles euphorbiae (L.)
8.0rder: F u_mcﬂ
Lepidoptera: Sphingidae [ parasite

C Determined by (Name and affiliation 77 known)

A SHIPPER / RELL ASER FILE NO.
@ (sce inatructions)

LS-BZN-85-032

4. TYPE OF BENEFICIAL

m WEed feeder
- D PRedator D POllinator
D Microblal D OTher

(Explain
R. M. Nowierski Mior OT):
Part A, From U.S. Field Collection
(Collected for ficld (o field rcolonization o laboratory culture) And/Or B89 Tromadtomtocycue

S.COLLECTION LOCALITY(S)-State, County, nearest Town
(If more than 2 collection sites, glve State & County only)

2 Miles NE of Bozeman, Gallatin County,
Montana .

9. SOUNRCE FILE NOS,
(0] AD-942, AD-943: Nos.

D Part A DOlhev:

10. COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario

Canada, & Albany, California, USA
6. DATES OF COLAECTION (m.d,y) |7 COLLECTORS (Names and ", OC:'IGINAL COLLECTORS (Nameas 2 Nl;\ I.AI,G(':EN'ATIONS (At ﬂuppru
alfiliations) and affilations) releaser location
Nowierski, R. M. & - Faaiw
Schrode . .I.B. ) i OFs
July 15 & 16, 1985 S. J. Harvey, M.S.U. Eoii Dol % [CJF 11 -Fse
8 US FIELD HOSTS/PREY AT COLLECTION Esllqllnlll 13 LABOHRATO RY HOST /PREY 18.Stage/part
A. Genus, species | llacked (are A. Genus, species | Attacked (see
codes) codes)
Euphorbia esula L. L A Euphorbia esula L. : LV
- s & 120
SECTION |1 — REPORT OF SHIPMENT
14. SHIPPED TO (Name & address) 15. NO. & STAG ES SHIPPED (use codes on reverse) . DATE SHIPPED (m.d,y)
[Es)
Duane Halverson 100 L July 18, 1985

Box 35
Pendroy, MT 59467

VIA :

1. SHIPPER'S REMANKS 1. SPECIMENS RETAINED

BY SHIPPER
Hand Carried Cne
D Yes nos,

19. DATE RECEIVED (md,v) [20. NO. & STAGES (use codes) 21, RECEIVER'S REMARKS
A. Rec'd. Alive 8. Emerged (Benc(iclals)
18 July 1985 |(&i) 25 L Esi)
22 SPECIMENS RETAINED |23, INTENOED USE Lab culture/study 24 INTENDED LAB HOST/ PREY -Gen,, 5D,
BT SEREIVaN (complete Dik. 24)
[One A.[Mimmediate reiease o.J se intended
[:l Yes nos. (complete Sect. l11) C. DNn release intended
SECTION 11l — REPORY OF RELEASE /RECOLONIZATION (Nee inatructions on covershect, use Form AD 943A for more details)
SITE ) SITE 2 = SITE 3
m Field D Greenhouse D Caye |-] Flela I-] Greenhouse L] Cage D Field D Greenhouse [:] Caye
2. Types of releass Other: _lomer: [ oiner:
2. Locations (State, County, Montana, Teton Co.,
nearest Town or physical
feature, map coordinates) Pendroy or Bynum
(Use AD-943A for more details.
see instructions on cover sheet) T27, R6W » Sec. 33
27. Number & stages released |Est] [£st) [Est]
(Use codes; see inatructions
for recording multiple 25 L
releases.)

28. Dates of releases (m,d.y)
(See instructions for
recording multiple
releases )

18 July 1985

29. Target hosts/prey at release Euphorbia esula I
A. Primary - Genus, species \__—_P—:—_—_——_%_ i

B. Other - Genus, species

C. Families

_—e— e - - - - . - e - e -

T P —, B e p——

30. F ood (plant/animal/other)
of target host [prey at
release

N :
31 Released by 'affination) Duane Halverson

32 REMARKS (Use AD -943A for mare details)

3. REPONRTEDBY

A-Name pyane Halverson
B. Date(mu.y)

24 July 1985
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OMBNO 0518-0013 (FXP 2/24/87)

34 FINAL DETERMINATION - Gon, 3p., Subsp., aulh, 3B VS
U.S. Departiment of Agriculture M NC |(sce files)
a. OO O
BIOLOGICAL SHIPMENT RECORD — NON-QUARANTINE k£ a0i.e

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Releaser)
Robert M. Nowierski
409 L. Johnson Hall
Department of Entomology
Montana State University
Bozeman, MT 59717

8. Order r;-mnﬁ
Lepidoptera:

2. BENEFICIAL -A.Gen,, sp., subsp., auth,

Hyles euphorbiae (L.)

R. M. Nowierski

Sphingidae

3. SHIPPLR /RELE ASER FILE NO
(see instructions)

LS-BZN-85-033
4. TYPE OF BENEFICIAL
D PArasite [X] WEed feeder

&)

7] Predator [ portinator
D Microblal D OTher
(Explain

MlorOT):

Part A. From U.S. Fleld Collection
(Collected for ficld to ficld recolonization or laboratory cullure)
3. COLLECTION LOCALITY(S)-5tale, County, nearest Town
(If more than 2 collection sites, give State & County only)

2 Miles NE of Bozeman,

Gallatin County,
Montana J

And/Or

9. SOURCE FILE NOS,

[ rarta [Jotner:

[[] AD-942, AD-943: Nos.

Part B. From Laboratory Culture

o COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, Cal

fornia, USA

6. DATES OF COLLECTION (in,d,v) |7 COLLECTORS (Names and

offiliations) Nowierski, R. M. &
July 15 & 16, 1985| g, j, Harvey, M.S.U.

and affiliations)

1. ORIGINAL COLLECTORS (Names

Schroder;. Dy G L:iB:C

12 NO. LAU GENERATIONS (Al shipper/
releaser location)
OFsi

EIFG=F ca
[JF1-Fso

5. US FIELD HOSTS/PREY AT COLLECTION T8, Stage/part
A. Genus, species | altacked (see
codes)
Euphorbia esula L. LV
"

A. Genus, species

13 LABORATO RY HOST /| PREY

Euphorbia esula L.

T8.Stage/part
| altacked (see
codes)

LV

SECTION Il — REPORT OF SHIPMENT

14. SHIPPED TO (Name & address)
Gerald Wendt
1209 E. 5th Street
Anaconda, MT 59711

VIA :

® 100 1

15. NO. & STAG ES SHIPPED (usw codeson ﬂ‘ln‘rl;}

¥ DATE SHIPPED (m,d,v)

July 18, 1985

17.SHIPPFER'S REMANKS

Hand Carried

18. SPECIMENS N TAINED
BY SHIPPER

DNo

[ ves nos.

19. DATE RECEIVED (m,d,)) |20. NO. & STAGES (use codes)

A. Rec'd. Alive 8. Emerged (Bencficlals)

18 July 1985 |[®0 100 L |&’ﬂ

21 HECEIVER'S REMAR KS

22 SPECIMENS RETAINED

0. INTENOED USE Lab culture/stuady
BY RECEIVER

(complete DIk, 24)

’ INTENDED LABR HOST/ PRFY -Len, Sp.

DNo A.mhnmcnuu release n. Duolnou Intended
mvu____noL (complete Sect. l11) c DNo release Intended
SECTION 11l - REPORT OF RELEASE /RECOLONIZATION (See instructions on cover sheet, use Form AD-943A for more delails)
SITE 1 SITE 2 SITE 3
[X! Field E] Greenhouse D Cage D Filela D Greenhouse D Cage D Field D Greenhouse D Cage
25. Types of release Other: Other: Other:
% LuciliOIT‘i(Slm-ﬁOW"Y. Montana, Deer Lodge Co. |
nearest Town or physica N
feature, map coordinates) Sec. 30, T4N, RIOW,
(Use AD-943A for more details; | near Anaconda.
see instructions on coversheet)
21. Number & stages released LEst] [Est] (Est]
(Use codes; sec inatructions
for recording multiple 100 L
releases.)
28. Dates of releases (m.d.y)
(See instructions for
recording multiple 18 JU1y 1985
relvases )
29. Target hosts/prey at release
A. Primary - Genus, species o i s o oS A, - b s S A e i e e e s kS et T B s L i e R . . 2
B. Other - Genus, species P SRR SO S OV = PR PN o L S SR e ) P o e e - 0 % L =4
C. Families
30. t ood (plant/animal/other)
of target host [prey at
release
(Name and
31. Released by __alfiliation) Gerald Wendt
32 REMARNKS (Use AD 943A for more details)

1) HEPORTLOD BY
A.Name Gerald Wendt

8. Date(md.y)
19 July 1985
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OMB NO.0518-0013 (EXP 2/28/87)

34 FINAL DETERMINATION - Gen, 3p., subsp., aulh, " BV S,
U.S. Department of Agriculture M NC l(ace files)
. i
BIOLOGICAL SHIPMENT RECORD - NON-QUARANTINE b. EiER el

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Releaser)
Robert M. Nowierski
409 L. Johnson Hall
Department of Entomology

2. BENEFICIAL -A.Gen,, sp., subsp., auth,

Hyles euphorbiae (L.)

8. 0rder: Family

I SHIPPER | RELE ASCH FILE NO.
(sce instructions)

LS-BZN-85-034

4. TYPE OF BENEFICIAL

(™)

MaENEs BeAts UELCktstey Lepidoptera: Sphingidae 8 ::umn \:::d ':eﬂ"
n,
Bozeman, MT 59717 CTDetermined by (Naine and affiliation T/ known) ~ — | gt Sy
] microbial 0O otner
) (Explai
R. M. Nowierski Au;:ﬁm

Part A. From U.S. Field Collection
(Collected [or ficld to field recolonization or luboratory culture)
S COLLECTION LOCALITY(S)-State, County, nearest Tuw.
(If more than 2 collection sites, give State & County only)

2 Miles NE of Bozeman, Gallatin County,
Montana

And/Or

Part B. From Laboratory Culture
9. SOURCE FILE NOS.
[0 AD-942, AD-943: Nos.

[ rarta  [Jotner:

10. COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario

o Canada, & Albany, California, USA
6. DATES OF COLLECTION (m,d,v) 7. C,&I)“L'A.EC'O‘RS (Names and " O'Z'IG;;‘_'AL"COL,LECYORS (Namea 12, ”?‘:;:r“h?c:nn h
affiliations and affiliationa rele
Nowierski, R. M. & RETS Figy
i ane ' 10 [JFse

July 15 & 16, 1985| g,  j, Harvey, M.S.U. REbroder, . o i ixain [T)F 11-F so
8 US FIELD HOSTS/PREY AT COLLECTION Tﬁ.‘ghl(lelplll 13 LABORATORY HOST /PHLY TB.Stage/part

A. Genus, species 1 :Iol;:'k‘ed (sce A. Genus, species | :Ll;fc:;ed (sce

Euphorbia esula L. ! LV Euphorbia esula L. : LV

'
SECTION Il — REPOR

T OF SHIPMENT

14. SHIPPED TO (Name & address)
Don Berry
Berry Ranch
H. C. 58 Box 18

Bainville, MT 59212
VIA :

15. NO. & STAG ES SHIPPED (usc codes on reverse)

©U 190 1,

17.SHIPPER'S REMARNKS

. DATE SHIPPED (m.d,y)

July 18, 1985

18. SPECIMENS RE TAINED
BY SHIPPER

[ ne
[5] Ve

Hand Carried

nos,
19. DATE RECEIVED (md,v) |20. NO. & STAGES (use codea) 21. RECEIVER'S REMARKS
A. Rec'd. Alive 8. Emerged (Bencficials)

19 July 1985 |@&g 100 L [Est)
22 SPECIMLNS RETAINED |23 INTENDED USE Lab culture/study 24 INTENDED LAB HOST ] PREY -Gien_, 5p.

RV RECRIVER (complete Blk. 24)

[Cne A [Himmediate release | 5. [Jretease intendea

[Jves nos. (complete Sect. 111) | . (MJng retease intended

SECTION 1l — REPORT OF RELEASE /RECOLONIZATION (Sce instructions on coversheet, use Form AD 9407 for more details)
- SITE 1 SITE 2 - SITE 3
k] Fleld D Greenhouse D Cage [__] Flela (—l Greenhouse [_] Caue E] Fiela Greenhouse D Cage

45 Types of release Other: Other: Other:
26. Locations (State, County, oL

nearest Town or ‘physual Montana, ROOvael_t Co.,

feature, map coordinates) Snowden, SE1/4, SW1/4,

(Use AD-943A for more details, 2 o

see instructions on coversheet) Sec. 35 » T2/N > R59E
27. Number & stages released 1£st] [Est] |est]

(Usc codes; see inatructions

for recording multiple

releases.) 100 L

28. Dates of releases (m.d,y)
(Sec inatructiona for
recording multiple
releases. )

19 July 1985

29. Target hosts/prey at release
A. Primary = Genus, species

_Euehorbiq_esula L;

B. Other - Genus, species

b - - - - - - - - = -]

C. Families

30. Food (plant/animal/other)
of target host [prey at
relcase

N, o
3. Released by ‘affiiation) Susan Berry

32 REMARKS (Use AD-943A for more details)

Moth appears to have established on host

IV REPORTED BY
A.name Don Berry

1. Date(md.v) 23 July 1985
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OMUB NO 0518-0013 (EXP 2/28/87)

34 FINAL DETEAMINATION - Gan, 1D, subsp., auth. W Vs
U.S. Departinent of Agriculture M NC |(sce files)
a. D E] 3 D
BIOLOGICAL SHIPMENT RECORD —~ NON-QUARANTINE o. B L 4 g |

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPFD

1. FROM (Name & address of Shipper/Releaser) 2 BENEFICIAL -A.Gen,, 3p., subsp., aulh,

Robert M. Nowierski Hyles euphorbiae (L.)
409 L. Johnson Hall

Department of Entomology B.0rder: Family

Montana State University Lepidoptera: Sphingidae
Bozeman, MT 59717 cTDeternuned by (Naine and affiliation 17 known)

3. SHIPPLR /RELE ASER FILE NO.
'E (sce instructions)

LS-BZN-85-036
4 TYPE OF BENEFICIAL

(0] pArasite X] weea reeder

- _1 [C) predator [ potninator

2] microbiar [0 otner

tExplain
R. M. Nowierski MlorOrr:
Part A, From U.S. Field Callection
(Cotlected for field o field recolonization or laboratory culture) And/Oc PoBIE s am Laboratony Culture
5. COLLECTION LOCALITY(S)-State, County, nearest Town 9. SOURCE FILE NOS,

(1f more than 2 collection sites, give State & County only) D AD-942, AD-943: Nos.

2 Miles NE of Bozeman, Gallatin County, [CJparra  [Jotner:

Montana s 0. COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario

Canada, & Albany, California, USA
6. DATES OF COLLECTION (m ., v) |7 coLLeLcTroRrs (Nomes and 1. ORIGINAL COLLECTORS (Names 2 N(I) LAII‘ G(';‘i."‘ATIONS (At "n',."q-’/
alliliations) and affiliations) releaser location
Nowierski, R. M. & ¥, -F Egy®
d ; TR % 0 OF s
July 15 & 16, 1985| s, j. Harvey, M.S.U. Schroder, D., C.I.B.C C]F 1-Fso
8 US FIELD HOSTS/PREY AT COLLECTION Te. Stage/part 13 LABORATORY HOST / PREY 1. Stage/part
A. Genus, species | lacked (sce A. Genus, species | attacked (sce
codes) codes)
Euphorbia esula L. LSLEY Euphorbia esula L. I
1 e 1
SECTION Il — REPORT OF SHIPMENT
14. SHIPPED TO (Name & address) 15 NO. & STAG ES SHIPPED (use codeson reverse) ¥%. DATE SHIPPED (m,d)y)
(Est)
Hank McNeel, Agronomist 100 L July 18, 1985

Bureau of Land Management, MCDO
P.0. Box 940

17.SHIPPER'S REMARKS

1. SPECIMENS RE TAINED
BY SHIPPER

Miles City, MT 59301 Hand Carried One
VIA : ] ves nos.
19. DATE RECEIVED (m,d,v) [20. NO. & STAGES (use codes) 21, RECEIVER 'S REMAR KS
A. Rec'd. Alive 8. Emerged (Beneficials)
19 July 1985 [Est]) [ﬁ:u_]
IT SPECIMENS RETAINED |2, INTENOED USE Lab cullure /study 24 INTENDED LAB HOST/ PREY -Gen_, sp.
Y RS, (complete Bik. 24)
Bno A.HBimmediate retease a.[JHelease intended
D Yes nos. (complete Sect. 111) C. DNo release Intvnued
SECTION 11l = REPORT OF RELEASE /RECOLONIZATION (See instructions on cover sheet, use Form AD-943A [or more details)
SITE 2 SITE 3 -
Dﬂ field D Greenhouse D Cage D Flela D Greenhouse D Cage D Filela D Greenhouse [__J Caye
25 Types of relens [Jouner: [l otner: [l otner:
26. Locations (State, County, Montana, Custer Co.,
nearest Town or physical s
feature, map coordinates) Knowlton, T6N, R53 E,
(Use AD-943A for more details, ;
see instructions on cover sheet) Sec. 2, S1/2, SEL/4, SWl/4, SEL/2.
27. Number & stages released LEst] (Est] |est])
(1/sc codes; sec inatructions
for recording multiple 98 L
releases.)
28. Dates of releases (m,d,y)
(See instructions for
recording multiple 19 JUIY 1985
releases. )
29. Target hosts/prey at release Euphorbia esula L
A. Primary = Genus, species f_——R;——-———__:T"‘ S S T R e Ll e e e, i it W ot TR s g ks e A e AR R TIRRRCRL
B. Other - Genus, species r._._.___.___......__d______. ______ Pl o e e b T i v )
C. Families
30. 1 ood (plant/animal/other)
of target host /prey at
release
(Name and
3. Released by affiliation) Hank McNeel, BLM
32. REMARKS (Use AD-943A formore detailt) Raleage in Fleming Reservoir Wildlife N
.Name
Exclosure. Number of grasshoppers present. Fence down, cattle in ErSRE,
. Ll .
exclosure.
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OMBNO 0518-0011 (EXP. 2/28/87)

4 FINAL DETERMINATION - Gen, ip., subsp,, aulh, Vs
U.S. Department of Agriculture M NC |(sce files)
a G i ) )
BIOLOGICAL SHIPMENT RECORD — NON-QUARANTINE b. UQAale O

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Namv & address of Shipper/Releaser)

2. BENEFICIAL -A.Gen,, sp., subsp., aulh, [&] ),’sm!;n'nln':u.;tu.n FILE NO.
Robert M. Nowierski Hyles euphorbiae (L.) g syl !
409 L. Johnson Hall e ot i el VRSP o T  e
Department of Entomolo e g e il
Montana State Universigz Lepidoptera: Sphingidae B qegu gwrw ool
Bozeman, MT 59717 ChéTermined by iName sndsi(MlaionTtimoum) ™ = 7| THedator iyt
(] microbial [ otner
R. M. Nowierski ﬁiﬂﬁﬁp

Part A, From U.S. Fleld Collection
(Collected for ficld to field recolonization or laboratory culture)
S.COLLECTION LOCALITY(S)-Slate, County, nearest Town
(1f more than 2 collection sites, give State & County only)

2 Miles NE of Bozeman, Gallatin County,
Montana s

And/Or

Part B. From Laboratory Cultute
9. SOURCE FILE NOS,

[[J AD-942, AD-943: Nos.

[Jparta  [Jotner:

W.COUNTRIES/REGION/STATE OF ORIGIN

Delmont, Switzerland VIA Braeside, Ontario
Canada, & Albany, California, USA

& DATES OF COLLECTION (m.d,v) |7. COLLECTORS (Names and

altiistions) FNGulerskd IR, MR

11.ORIGINAL COLLECTONS (Namvs [12 NO. LAB GENENATIONS (A shipper/
and affiliations) releaser location)

F, -F Pine ®
July 15 & 16, 1985| s, j. Harvey, M.S.U. Schroder, D,y C.1.B.C Hr:.-r;: e
8. U.S FIELD HOSTS/PREY AT COLLECTION T6. Stage/part 13. LABORATO RY HOST /PREY 18.Stage/part
A, Genus, species :‘l,l‘::.k'vd (ace A. Genus, species | ::’l;:.k‘cd (ace
Euphorbia esula L. LV Euphorbia esula L. LV
e 3 =SHpHorhin e suid

SECTION Il — REPORT OF SHIPMENT

14. SHIPPED TO (Name & address)
David Hein
SE Ranch
Grass Range, MT 59032

VIA :

15, NO. & STAG LS SHIPPED(usc codes on reverse)

©J 100 1.

1I7.SHIPPER'S REMARKS

¥ DATE SHIPPED (m.d,y)

July 18, 1985

1. SPECIMENS RE TAINED
BY SHIPPER

] ne

] ves nos.

Hand Carried

1% DATE RECEIVED (m,

18 July 1985

¥) |20 NO. & STAGES (uae codes)

A. Rec'd. Alive 8. Emerged (Benc/ficials)

[ 100 L [Est)

21 HECEIVER'S NMEMARKS

22 SPECIMENS RETAINED
BY RECEIVER

DNo
iy luecay

2 INTENOED USE Lab culture /study
fcomplete Blk. 24)
JB' [[Jreiease intended

c.[(JNo retease intendea

A.mlmm.duu release

nos. (complete Sect. I111)

F. INTENDED LAB HOST/ PREY -Gen,, sp.

SECTION 11l = REPORT OF RELEASE /RECOLONIZATION (See instructions on cover sheet; use Form AD-943A [or more detals)

SITE 1 SITE 2 SITE 3
Field D Greenhouse D Cage D Fleld D Greenhouse D Cage D Fleid C] Greenhouse D Cage

25. Types of release Other: Other: Other: L
26. Locations (State, County,

nearest Town of physical Montana, Fergus Co.,

fcature, map coordinates) Ty ler, TI13N, R23E.

(Use AD-943A for more details;

aee instructions on coversheet)
27. Number & stages released LEst] [€st] [Est]

(Use codes; see inatructions

for recording multiple

releases.) 100 L

28, Dates of releases (m.d.y)
(See instructions for
recording multiple
releases. )

19 July 1985

Target hosts/prey at relcase
A. Primary = Genus, species

Euphorbia esula L.

B. Other = Genus, specics

C. Families
30. | ood (plant/animal/other)
of target host /prey at
relcase
(Name and
3. Released by ‘affiiations | David Hein, Univ, of Wyoing
32. HEMARKS (Use AD -943A for mure details)

33 REPORTED BY
A.Name David Hein

8. Date(md.y) |9 July 1985
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OMBNO.0518-0013 (EXP. 2/28/87)

34 FINAL DETERAMINATION - Gen, $p., subsp,, auth, B VS,
U.S. Department of Agriculture M NC [(see files)
a. Oudl. O
BIOLOGICAL SHIPMENT RECORD — NON-QUARANTINE b. CF @ts 18

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Releaser)

2. BENEFICIAL -A.Gen,, 3p,, subsp., auth,

3. SHIPPT R /RELL ASER FILE NO.
(see inatructions)

™

Robert M. Nowierski Hyles euphorbiae (L.) LS-BZN-85-061
409 L. Johnson Hall 8. Order : Family T T T T T T T T T T[T TvrE OF seENEFIGIAL
Department of Entomology 3 [ rarasite K] weea tecder
Montana State University _Ffﬁfff?ferf; _%fhiﬂf{?ff — = — ] preaator [ poinator
Bozeman, Montana 59717 CDelerfiinied by (Naime and offlllatitn i kiown) [ microbiar [ otner
. b = (Fxplai
S. D. Hight, USDA:ARS:BIIL Baviein,
(Collected for ;:l‘;t; :;.I:Fr'l?l':':Jo.ls:;:itl:'l?uioc::‘l::::‘nlnry culture) And/Or Mt BdETem Cabosaton:Guitiine

5. COLLECTION LOCALITY(S)-State, County, nearest Town
(1f more than 2 collection sites, give State & County only)

Chesterton, New York
a)Dynamite Hill Ski Area, 1.l miles E of I-8]

9. SOURCE FILE NOS.
K] AD-942, AD-943: Nos.

[ part A [Jotner:

See: BIIL-(SDH)-85-7

b)Median of I-87, 0.7 miles N of intersectiof
of I-87 and Route 8

10. COUNTRIES/REGION/STATE OF ORIGIN

6. DATES OF COLLECTION (m,d.y)

July 12-14,1985

7. COLLECTORS (Names and
afhliations)

8, 'DiuiNight s BLT.aLL,

1. ORIGINAL COLLECTORS (Names

12 NO. LAB GENERATIONS (Al shipper/
and affiliations)

releaser location)
OFs

8 US. FIELD HOSTS/PREY AT COLLECTION
A. Genus, species

T6. Stage/part
ed (sce

Euphorbia esula (L.) & ! oden
Euphorbia cyparissias L. ) LV

X

[JFs =Fae
[(JF11-Fse
T8.Stage/part
] attacked (see

codes)

13 LABORATOHY HOST /PREY
A. Genus, species

SECTION Il — REPORT OF SHIPMENT

14.SHIPPED TO (Name & address)

George Hirschenberger

15. NO. & STAGES SHIPPEO (usc codes on reverse)

(s 100 L

¥%. DATE SHIPPED (m.d,y )

18 July 1985

Bureau of Land Management
Butte, MT

VIA :

17.SHIPPER'S REMARKS 18. SPECIME NS RE TAINED

BY SHIPPER
O o

[7] ves nos.

Hand Carried

19. DATE RECEIVED (md,v) |20. NO. & STAGES (use codes)

A. Rec'd. Alive B. Emerged (Bencficials)

Ed 00 L [Es1)

18 July 1985

21 HECEIVER'S REMARKS

Added fresh cold packs and forage

22 SPECIMENS
BY RECEIVE

lx|Nu
[[)ves

RETAINED |23, INTENOED USE
R

Lab cullure/study
(complete Blk. 24)
A.[(XJimmediate release 8. [JRelease intenaed

fcomplete Sect. 111)

|

24 INTENDED LAB HOST/ PREY -Gen,, sp.

nos, o DNo release intended
SECTION 11l — REPORT OF RELEASE /RECOLONIZATION (See inatructions on covershect, uae Form AD-943A fur more details)
SITE 1 SITE 2 siTE 3
Dd Fleld D Greenhouse D Cage D Field D Greenhouse D Cagye D Field D Greenhouse E] Cage

5. Types of release Other: Other: Other:
26. Locations (State, County, Montana, Silver Bow Co.

nearest Town or physical

feature, map coordinates) near Silver Star, MT

(Use AD-943A for more details;

sce instructions on cover sheet) | 115, RO6W, Sec. 12,SENW
27. Number & stages released [Est] [Est] [€st]

(Use codes; sce instructions

for recording multiple

releascs.) 100 L
28. Dates of releases (m.d.y)

(See instructions for

recording multiple 19 Ju 1)’ 1985

releases. )
29. Target hosts/prey at release

A. Primary - Genus, species Localospurie e SN RIS S s S S i e o e N e o e e e il T e The

B. Other - Genus, species b - - = - O B PSS D PR Y SR U ST eSS i SR

C. Families
30. t ood (plant/animal/uther)

of target host /prey at Local spurge

release

(Name and
31. Released by “affiliation) George Hirschenberger and Brad Birford
32 REMARKS (Use AD-943A [or mure details) 3). REPORTED BY
A.Name
B. Date(md.y)
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OMBNO 0518-0013 [FXP. 2/28/87)

34 FINAL DETEAMINATION - Gen, 5p., subsp,, auth, 3/ VS,
U S. Department of Agriculture M NC |iaee files)
a. aadlj. o
BIOLOGICAL SHIPMENT RECORD —~ NON-QUARANTINE b. i El (5 ®]

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Releascr)
Stephen D. Hight
USDA-ARS-NER
Beneficial Insect Introduction Lab.
Building 264, BARC- East
Beltsville, MD 20705

2. BENEFICIAL -A.Gen,, sp., subsp,, auth. @ 3. ’s:‘cnrl‘t"n/n'(.u:\s:.n FILE NO.
see instructions
Hyles euphorbiae (L.) BITL~(SDH)-85-7
8 0MerFamily . T T T T T T T T T[T Tvee OF BENEFIGIAL
Lepidoptera: Sphingidae L parasie (8] weea reeaer
i S P Sov, o ST IR el PR _{ ) predator ] poinnator
CrLetermined by (Name and affiliation 17 known) [_J N, it D ot
crobial her
(Expl
5. D. Hight Renies,

Part A, From U.S. Field Coltection
(Collected for ficld to field recolonization or laboratory culture)
5 COLLECTION LOCALITY(S)-State, County, nearest Town
(1f more than 2 collection sites, give State & County only)
Chestertown, N.Y.
a) Dynamite Hill Ski Area, 1.l miles E of 187
b) Median of 187 0.7 miles N of intersection
of 187 and Route 8

And/Or

Part B. From Lavoratory Culture
9. SOURCE FILE NOS,
[[] AD-942, AD-943: Nos.

[Jparta  [Jotner

10. COUNTRIES/REGION/STATE OF ORIGIN

6. DATES OF COLLECTION (m.,d.y) |7. COLLECTORS (Names and

affiliations)
July 12-14, 1985 S. D. Hight

1. ORIGINAL COLLECTORS (Names

12.NO. LAB GENLHATIONS (Al shipper/
and affiliations)

relcaser location)
OFfse*

C1F e =Fae
T8.Stage/part

8. US. FIELD HOSTS/PREY AT COLLECTION
A, Genus, species

Euphorbia esula (L.) & '
Euphorbia Cyparissias L. :

T6. Stage /part
attacked (see
codes)

LV

[CIF11-Fso
13 LABORATORY HOST /PRLY
A. Genus, species | atlacked (sce
codes)

SECTION Il — REPORT OF SHIPMENT

14. SHIPPED TO (Name & address)

Mr. N. E. Rees

USDA-ARS-Rangeland Insect Laboratory
c/o Montana State University
wezeman, MT 59717

15. NO. & STAGES SHIPPED (usc cudes on reverse)

|3
Ed 9y

17.SHIPPER'S PEFMARNKS

¥6. DATE SHIPPED (m.d,y)

16 July 1985

I SPECIMENS RETAINED
BY SHIPPER

D No
[X] ves 241 nos.

19. DATE RECEIVED (m,v) |20. NO. & STAGES (use codcs)

A. Rec'd. Alive . Emerged (Bencficials)

(] [Est)

2V, RECEIVEN'S REMARNKS

22 SPECIMENS RETAINED
BY RECEIVER

[(One
[ ves

D. INVENOED USE Lab culture /study
(complete Blk. 24)
8. C]Rlloan Intended

c.[[INo retease intendea

A.Dlmmculau release
(complete Sect. 111)

nos.

24 INTENODED LAB HOST/ PHEY -Gen., 3p.

SECTION 11l — REPORT OF RELEASE /RECOLONIZATION (Sce instructions on coversheet, use Form AD-943A for more details)

sTE
D Greenhouse

[:] Field

_JOtner:

O cage
25. Types of release

[j Field

sIveE 2
D Greenhouse

sIve
D Greenhouse

[j Field

Other:

D Caye ; C] Cage

Other:

26. Locations (State, County,
nearest Town or physical
feature, map coordinates)

(Use AD-943A for more details;
see instructions on cover sheet)

27. Number & stages released [Est]
(Use codes; sce instructions
for recording multiple

releases.)

[€st]

(o]

28. Dates of releases (m.d,y)
(See instructions for
recording multiple

releases )

Target hosts/prey at relcase
A. Primary - Genus, species

B. Other - Genus, species

I p——

C. Families

Food (plant/animal/other)
of target host /prey at
release

(Name and

31. Released by affiliation)

REMARKS (Use AD-943A for mure details)

33 REFORTED BY
A.Name

8. Date(md.,y)
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U.S. Department of Agriculture

BIOLOGICAL SHIPMENT RECORD — NON-QUARANTINE

OMEBNO.0518-0013 (EXP. 2/2

1)

34 FINAL DETERMINATION - Gen, sp., subsp., aul

D.

B Vs
(are files)

.0

M NC
)
gy

SECTION | — REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Relcaser)

Robert M. Nowierski
409 L. Johnson Hall

2. BENEFICIAL -A.Gen,, sp., subsp., auth,

Hyles euphorbiae (L.)

8. Order: Family

1. SHIPPE

R/ACLLASER FILE NO.

(see inatructions)

4 TYPE OF BENEFICIAL

Department of Entomolo
Mo:tana State Universi%y Lapldoptera: _Spliingidas ety S i
y iTermiiea By (Nome Snd31/Tiallon T Koy = = _J:]pn:::nm: DPOllmalar
Bozeman . Montana 59717 C. Determined by (Name and affiliation if known) C] AerBbia D ST er
. z (Explain
S. D. Hight, USDA:ARS:BIIL W G
Part A. From U.S. Fleld Collection -
(Collected for ficld to field recolonization or laboratory culture) And/Or PAILE, From Cahtiiary/ Cvure
5. COLLECTION LOCALITY(S)-State, Counly, nearest Town 9. SOURCE FILE NOS,
(1f more than 2 collection sites, give Stale & County only) K] AD-942, AD-943: Nos. See: BIIL- (SDH) w857

Chesterton, New York

a)Dynamite Hill Ski Area, 1.1 miles E of I-
b)Median of I-87, 0.7 miles N of intersectioj

of I-87 and Route 8

8 [()pat A [Jotner:

0. COUNTRIES/REGION/STATE OF ORIGIN

7. COLLECTORS (Namcs and
affiliations)

S. D. Hight, B.I.I.L

6 DATES OF COLLECTION (m.d,y)

July 12-14,1985

LORIGINAL COLLECTORS (Names
and affiliations)

12 NO. LAB GENERATIONS (Al shipper/
relcaser location)

C)Fs =Fae
[(JF1-Fse

OFn*

TG Stage/part
| Aattacked (see
es)

LV

8. US. FIELD HOSTS/PREY AT COLLECTION

.
A-Genus. specles pyphorbia esula (L.) &
Euphorbia cyparissias L.

.

13 LABORATO RY HOST /PREY

A. Genus, species

18.Stage/part
| atlacked (see
codes)

1

SECTION Il — REPORT OF SHIPMENT

14.SHIPPED TO (Name & address)

Dave Phillips
Fergus Co. Extension Service
Lewistown, MT

15, NO. & STAG ES SHIPPED (use cudes on reverse)

[Est)
100 L, TII-IV instar

¥. DATE SHIPPED (m,d,y)

16 July 1985

17.8HIPPER 'S REMARNKS

Hand Carried

18, SPECIMENS RE TAINED
BY SHIPPER

DNn

VIA : ves 2z . hos;

9. DATE RECEIVED (md,y) |20. NO. & STAGES (use codes) 2). RECEIVER'S REMARNKS
A. Rec'd. Alive 8. Emerged (Bencficlals)
18 July 1985 |[(esd 100 L [€s1)

12 SPECIMENS RETAINED |2, INTENDED USE Lab culture /study 24 INTENDED LAD HOST/ PREY -Gen_, sp.

Y BECKIVER (complete Bik. 2.4)

mNo A.mlmmﬂﬂllll release a. Dﬂoluu intended

[ ves o8, {complete Sect. I11) C.DN" release intended

SECTION 11l —- REPORT OF RELEASE /RECOLONIZATION (Sve instructions on coversheet, use Form AD - 94JA [ur more details)
" SITE 4 siTe 2 = siTE 3
Dﬂ Flela D Greenhouse D Caqge D Fleld D Greenhouse LJ Cage D Field D Greenhouse D Caye

ST {pes ol Teiase Otner: Other: _Jotner:
26. Locations (State, County, -

nearest Town or physical Grass Range » MT

feature, map coordinates) NW1/4,SW1/4, Section 22,

(Use AD-S43A for more details;

arc instructions on cover sheet) T15N » R23E
27. Number & stages released (€st] [€st] [£st]

(Use codes; sec inatructions

for recording multiple

oleases.) 100 L, III-IV instar
28. Dates of releases (m.d,y)

(See instructions for

recording multiple 19 Ju ly 1985

releases.)
29. Target hosts/prey at release e

A. Primary - Genus, species Euphorbia _e_s:x_l_a_ (._!‘ '_) ____________________________

B. Other - Genus, species R = ) PR Uy e ! NI S =IO S Pt S S P b e e e s Y R e

C. lamilies
30. Fond (plant/animal/other)

of target host /prey at Euphorbia esula (L.)

release

(N d
3. Released by affiliation) Dave Phillips
32 REMARNKS (Use AD-943A for more delails) 1) REPORTED BY
A-Nam® pave Phillips
8. Date(md.y)

July 1985
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U.S. Department of Agriculture

BIOLOGICAL SHIPMENT RECORD — NON-QUARANTINE

OMHBNO 0318-0013 (EXP 2/28'87)
34 FINAL DETERMINATION - Gen, 5p., subsp., auth. B V.S,
(see files)

‘[:]
o J

M NC
|
Gl

SECTION | - REPORT OF MATERIAL RELEASED OR SHIPPED

1. FROM (Name & address of Shipper/Relvaser) 2. RENEFICI

AL -A.Gen,, sp., Subsp., auth, AL SHIPPER / RELE ASER FILE NO.

(sce instructions)

™

Robert M. Nowierski Hyles euphorbiae (L.)
409 L. Johnson Hall 8. Order: Family T T T T T T T T T TIaYvrE OF BENEFIGIAL

Department of Entomolo
Mo:tana State Universi%i Lepidoptera: Sphingidae g:Amm SWE“ i
- e - - o o oy 1o e L, s Redator POIlinator
Bozeman, Montana 59717 c Determined by (Name and affiliafion 1/ knoun) o i
i . . (Explain
S. D. Hight, USDA:ARS:BIIL MI e O
Part A, From U.S. Field Collection
(Collected [or ficld to field recolonization or laboratory cullure) And/Or Part B. From Labaratory Culture
5. COLLECTION LOCALITY(S)-Slate, County, nearest Town 9. SOURCE FILE NOS.
'é;\:‘;’t::"J):’”";{:’;"';’;;:' 0 e (X AD-942, AD-943: Nos. See: BIIL-(SDH)-85-7
»

a)Dynamite Hill Ski Area, 1.1 miles E of I-8]
b)Median of I-87, 0.7 miles N of intersectiof
of I-87 and Route 8

[Jrarta [Jotner:

»ﬁA COUNTRIES/REGION/STATE OF ORIGIN

6. DATES OF COLLECTION (m,d,y) [7. cOLLECTORS (Names and

affiliations)

1. ORIGINAL COLLECTORS (Numes

12. NO. LAB GENEHATIONS (Al shipper/
and affiliations)

releuser location)

July 12-14,1985 S. D. Hight, B.I.I.L CIFs =Fio  OFs*
[[JF1-Fse
8. US. FIELD HOSTS/PREY AT COLLECTION T8, Stage /part 13 LABORATO RY HOST/PREY TB. Stage/part
A. Genus, species Eu p horbia esula (L ) ) Snd :;l;::,.d (see A. Genus, species | ::,l;:;:‘m (sve
Euphorbia cyparissias L. ; LV

A

3

SECTION Il — REPORT OF SHIPMENT

14. SHIPPED TO (Name & address)

Bill Otten

15. MO, & STAGES SHIPPED(use codes on reverse)

(es]
80 L

¥%. DATE SHIPPED (m.d.y)

18 July 1985

Missoula County Weed District
Missoula, MT

17.SHIFPPER'S REMAANS . SPECIMENS RETAINED

BY SHIPPER

v No
Hand Carried g

VIA : [] ves nos.
19, DATE RECEIVED (m,d,v) [20. NO. & STAGES (use codrs) 21. RECEIVER'S REMARKS

A. Rec'd. Alive 8. Emerged (Benc/icials)
18 July 1985 |[Es 80 L [Es) 80 L

72 SPECIMENS RETAINED |2, INTENOED USE Lab culture /study 24 INTENDED LAB HOST/ PREY -Gen_ sp.

B heCEIvER (complete Blk. 21)

Xno A.immediate retease | . [JRetease intenaea

[Dves nos. (complete Sect. 111) | . Mng release Intended

SECTION 11l — REPORT OF RELEASE/RECOLONIZATION (See instructions on coversheet; use Form AD-943A for more details)
sive 2 SITE 3
[ﬂ Field D Greenhouse D Cage D Field D Greenhouse D Cage D Fileld D Greenhouse D Cage

25. Types of release Other: Other: Domuz
26. Locations (State, County,

nearcst Town or physical Missoula County » MT

feature, map coordinates) T]3, ng, S13

(Use AD-943A for more details;

see instructions on coveraheet) SE corner
27. Number & stages released [Est] [Est] |Est]

(Use codes; see instructions 80 L, I-III instar

for recording mulliple

releases.)
28. Dates of releases (m,d.y)

(Sce instructions for

recording multiple 19 July 1985

releases.)
29. Target hosts/prey at release b )

A. Primary - Genus, species L Euphorbia —e-sl‘-];:LL_' o 1 | o e | i A i, i | e i e e [

B. Other - Genus, specics S I e e e Ty s

C. I amilies
30. F ood (plant/animal/other)

of target host /prey at Euphorbia esula L.

release T S

(Name und
1. Released by afh‘h‘a!l:on) Bill Otten
32 REMARNKS (Use AD -943A fuor more details) 33 HEPORTED BY
A.Name
B. Date(md,y)
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