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Abstract

Setasides are potentially important for sheeiared owls Asio flammeupsconservation of

which requiresspecific management practices. A relationship between oldeasgtes and
KAIKSNI RSy aaidasS aMicefis tawdsand)iarsl yiigher dcc@réntceSofishedt
eared owlswvas hypothesized. Throughout the winter of 202010 in Delta, British Columbia,
KFoAGlFG dza$S 2shndereyréddwsRa invedhatéd®n 10 seasides and
old-fields categorized into 3 different agdasses: Zearold, 3- to 4-yearsold, and oldfield. In
eachfieldz RSy aAdASa 27F ¢2gyaSynuREcaeusnglive SNBE |j dzl v
trapping,flight durations of shoreared owls were monitoredt dawn and duskising point
count sampling, and vegetation structweasanalyzed with andomized quadrat sampling. Gld
fields were found to be thenostfavourable habitat foboth species, with a mean density of
Mnp ¢2gyaSyRQa Offght8uatidd bf Shoreafddl owls o.Grhiry10 ha;

both were strongly correlated to thicker and denser thatEhght durations oftsort-eared ows
were postively relatedto densities oft 2 ¢ y & S y Ruitha@cobver reached
approximately 80%nd thatch height approximately 11 cm. A further increase beyond these
thresholds turned the positive relationships to negatiManagement practices fahort-eared
owl habitatenhancement includstratified mowing toprovidethatch accumulatiorior

¢ 2 gy aSy Raiosididtdn&oaslyncrease prey accessibility for sharared owls
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1.0 Introduction

Short-eared ows (Asio flammeugare a grasslandiependent species thatontribute to the
ecological significance of a region by providing diversity, nutrient cycling, and prey control of
small mammal¢Bentley and Demarchi 20Q3h Delta, British Columbia, the essentiahtering
grounds for shoreared owls areld-fields, which have changed in the last 100 yedue to
urbanization, industrial development, and agricult@ampbell et al. 1990). The alteration of
habitat for shorteared owls in this region hamartly resilted in the population decline of short
eared owls during the latter half of the 20th centuldt and Leasure 19933horteared owls
are typically associated with open areas that support cyclic small mammal popul@iiols
and Leasure 1993uch asi2 6 y & S y R Mirot@2oiv&eénd)i the primary prey species
for the shorteared owl in the Lower Mainland, amahimportant indicator species for proper
grasslandregetation composition and habitat structu(Merkens 2005)

Grassland seaisides are aagricultural croprotation that isseeded with a mixture of grasses

such as orchard gragBactylis glomeratg timothy (Phleum pratensg tall fescugFestuca

arundinaced, clovers(Trifoliumspp), creeping red fescu@estucarubrg 'y R OKSgAy 3Qa
fescle (Festuca rubr&ommutatg, and are left to grow for a number yeaBesideghe

agriculturalvaluesof set-asides foramelioratingsoil erosion, improvingvater quality, and

controlling cropoverproduction(Delta Farmland and Wildlife Trust 2008y havealsobeen

documented to produce wildlife benefits on landscape and regional s(@lsnan and Rogers

1995, Avundo et al. 2000, Buskirk and Willi 2084)ce theyemulate natural grassland

habitats,set-asides in Delta host a large population of Jo& S y' R Q and $@&d aS &intering

habitat for shorteared ows (Campbell et al. 1990)

In regards to theeonservation status of shodared owb as a speciesf-concern, here are few
clear setaside management criteria addressitngir habitat enhancementA primary factor
affectingset-aside suitability ababitat for short-eared owlsn both summer and winter igrey
abundancgWiggins 2008)and there may be a critical limkwinter habitat preferenceof
short-earedowls andavailalh £ A (1 & 2 F oleshag a/fdod solR@aauddesne and Cooper
2004)

To determine the agelass of seaside that provideshe bestprey availability, denty, and
accessibility forlsort-earedowls, the following objectives wereonducted ta
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1. apply markrecapture sampling methods quantifyabsolute abundancef¢ 2 6y &8 Sy RQa
volesin three setadde ageclases 2-yearold, 3- to 4-yearsold, and oldfield (greater
than 5-yearsold), and individuafields;

2. measureflight durations ofshort-earedowls within the three set-asideageclasgsand
individualfields using point count sampling;

3. find a logical correlation betwediight durations ofshort-earedowls and densities of
C20YyaBeRQa

4. find a possible explanation between variations®yf 4 A G A S& Adlesan@ sy 4 SY RQ2
flight duration of shorteared owlsalongwith variationsin vegetationcharacteristics.

We hypothesize a higher densi ¥ ¢ 2 ¢ yoleSiy dddér&ensidesDue to theimportance
2F ¢ 2 g yokeSay Re toshort-earedowls, higher owl activitywas alsoexpected in older
fields.

2.0Study Area

Fieldswere locatedn the Deltaregionof the Lower Mainland, in the municipalities of Ladner
and Tsawassen, British ColumitanadgFigure 1)The region is approxiately 3m above sea
level.Mean annuatemperature for the regiomanges fron8.8°Cto 10.5C and is located in
the MFmm biogeoclimatic subzor{&reen andlinka 1994)Meanannualprecipitation for the
regionranges betweer®36 mm and 1263 mm(GreenandKlinka 1994)Delta has a population
of approximately 10300 people, and is located Zm south of Vancouver and 22m north of
the USborder.

The tree 2yearsold setasidegAppendix I1and three3- to 4-yearsold set-asidesAppendix
[1) in this study were managed and selected by the Delta Farmland and Wildlife Trusheand
four old-fields (Appendix IVjvere located irBoundary Bay Regional Pamkanaged byhe

Metro Vancouver Regional Distrigtigure 2)Permission was granted tbe Deta Farmland &
Wildlife Trust to include oldieldsin this study (Appendix I).

3.0 Methodology

Representative winter vegetation characteristics were obtained by averagingdgetation
analyseghat were conductedin October, 2009 during the-&eek peria prior to trapping and
again in March, 2010, after the completion of trappiNggetation was sampled usitignsects
consisting ofen 50 cm X 5@mquadratswhich were spaced at 26 intervals. Directions of
transects were determined bypterceptingthe field at the greatest possible lengtb obtain



Figurel. Deltais located at the mouth of the Fraser River, British Columbia, Canada, in the
CDFmm biogeoclimatic subzone
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representative samples. In every quadragight of coarse grass, sesehd, clover, and thatch
were measured, angercent cover of each was visually estimat&te grid design used for
eachfieldwas a 5 X 5 grid of 25 Longworth traps, witmntervals between trap stations.
Highwvisibility flags were placed at every stati Positions of stations within the grids were
designated with a combinatioof columns (AE) and rows (b; Figure 3). GPS coordinates were
used to determine the location of station Al for edad. The grid design used for this study
was modified fromRISC standardMinistry of Environment, Lands, and Parks 1998)

FromNovember 4, 2009, trapping surveys were conducted once a week and divided-into 3
week intervals, designated aseeks 1 2, and 3Fields surveyed on wek 1 werelVV4, PG3,
OLD72DC2, and TH2ields surveyed on wek 2 wereOLD#1, OLD#2, OLD#3, JB3, and JZ2;
week 3 was used for data compilatiddver the course of this study, eafibld was trapped six
times. All trapswere prebaited fora 2week periodprior to the commencement btrapping

and each trapduring this periodvas deactivated, supplied with a handful of oats, and sheltered
with awood coverboard

Oneachtrapping day, all traps wergetbetween approximately 7:00 am and 9:8M, checked
for small mammals, and disableéétween approximately 2:0pm and 4:0Qpm. Total trapping
time for all traps was 5 t6 hours.Traps were hited with oats, filled with amppropriate
amount of cotton, and covered with wood coverboatdgprotectthe animals One overnight
trapping was conducted toonfirm presence of other small mammals tald DC2.

The sation number, tag number, species, weight, sex, and breeding conditieadfcaptured

¢ 2 gy & Sole Ré&eiecorded The station numbeof each captureghrew (Sorexspp) was
recorded Newly captured 2 ¢ y as@ojeswv@re tagged with serially numbered National Band
and Co. ear tags on the right ear using pliers, mgdhumbers ofecapturedvoleswere

recorded. In the case of a rip in thght ear, a new tag was applied to the left ear, and the

animal was recorded as a recapture. Data was carefully analyzed to determine which previously
tagged individual was subject to tag loSpecies were identified with a field guifdagorsen

2005) andweights were measured using a Pesola scale to the nearest gram. Sex was observed
as male (M) or female (F), and breeding condition for each gender was identified. Reproductive
and nonrreproductive conditions for males were classified as having scrotal ég&dominal (A)
testes,and for females as having large (L) or small (S) nipples.

Starting on November 28 2009,short-earedowl surveys were conducted to coincide with
small mammal surveys. Depending on light levels, surveys were conducted for haliran
before dawn and half an hour after dusk, according to the exact sunrise and sunset times

-4-
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provided by he Weather Network websitdsve dawn surveys and five dusk surveys were
conducted on each field for a total of five hours of observation per fielsing binoculars and
stopwatch, duration oghort-earedow! events, number of individuals, their behaviours, and
time spent in the field were observed and recorded from a clear vantage paieas offields

were calculated byhe Delta Farmland anwildlife Trust with the use of @eographic

Information System (G} Table L Upon identification of ahort-earedowl, specific codes were
used to classify behaviours exhibited during an event: F (flying), R (resting), FR (flight from
resting), and RP (resting on pole/branch). Time for each observed behaviour was recorded to
the second. Presence of any other raptorgmts was counted.

MNA finimumnumberknown alive) adjustment wasised for analyzing2 ¢ y & Swid Q &
multiple-recapture data To investigate the effects of vegetation characteristicslensities of
¢ 2 gy asSysaaineadfiight Surations of shoreared owls Pearson Correlation in the
Statistical Package for the Social Sciences (SPSS) computer program wAblG3sdvas
applied to test the difference of vegetation characteristics in-elgasses, antttests were used

to test the difference of meandeénA 1 A S& 2F ¢ 2 gy a-CapeRa@vis in@et Sa | yR

classesAll standard errorsvere calculatedvith ah=0.05.

Al[B1|C1|D1|E1l

A2|1B2|C2|D2|E2
A3|B3[C3 D3| E3

aslBalcalpalea
As|B5|cs| D5 Es,r]\'\

Figure3. Grid design includes 25 stations atbintervals oriented northerly, to monitor
¢ 26y aSyRQ afiel@antD8ta, British Celumbidyring winter of 2002010

Tablel. Sizesof 1@eldsdzda SR (2 Y2y A (2N ¢ 2 éegieddwsiDalta, g2 f S a
British Columbiagluring winter of 2002010

Field DC2 Jz2 TH2 JB3 PG3 JVV4 OLD#1 OLD#2 OLD#3 OLD72

Size(ha) 53 6.1 40 71 117 81 29 34 21 81

Iy
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4.0 Results

4.1Densitiesoft 2 6y aSYRQa +2f Sa

| A3KSad YSIFyYy RSyaAxitAaSa 27F c¢oXiglds at34aB6Qades/d2t Sa ¢ S
(df=3,p<0.09, and were found to bsignificantly different from earold fields {=3.72,df=4,

p=0.01) and 3to 4-yearold fields {=5.12,df=5,p<0.01;Figure 4)However, there was no

significant difference between-gearold fields and- to 4- yearold fields(t=0.11,df=4,

p>0.05) mean density of Z/earold fields was 4%42voles/ha @if=2, p<0.09, and 4324

voles/ha (If=2, p<0.09 for 3- to 4-yearold fields.

Oldfields were found to havéhe highestmean densities of voles ranging fraB87+36

voles/ha @f =5,p<0.05) in OLD#2 to 1132 voles/ha @f =5p<0.09) infield OLD#3, which

despite being the lowest among efablds, was still higher than any other site in other age
classegFigureb). Three and 4year old sites displayed mean densities that ranged from the
highest found infield PG3 at 627 voles/ha(df =5,p<0.05) to 27+17 voles/ha (If =5,p<0.05) in
field JVV4. Among-gearold fields,JZ2 and TH2 were found to have slightly over 60 voles/ha,
although a huge discrepancy was displayefieild DC2 which hadrdy 3t5 voles/ha €if =5,

p<0.05.

4.2 Flight Durations ofShorteared Owls

Oldields had the longest mean flight durations of shedred owls at approximately 2:Q.0
min/10 ha ¢f =3,p<0.05), and were found to be not significantly different from®4-yearold
fields ¢=0.32,df=5,p>0.05), which had mean flight durations of shegred owls of
approximately 1.51.7min/10 ha ¢if =2,p<0.05; Figure 4)Twoyearold fieldshad the shortest
meanflight durations of shoreared owls with less than Gt0.1min/10 ha @f =2,p<0.05)
(Figure 7), and they were found to dédferent from 3 to 4-yearold fields(t=1.73,df=4,
0.1>>0.05) as well as offields (=1.59,df=5, 0.19>0.05).

Field OLD#3 had the longest mean flight duration of skared owls otiof any field at 4.25.8
min/10 ha ¢f =9,p<0.05) which was at least twice as long as any othefield, although other
old-fields generally had longer mean flight durations than fields in othercdagsegFigure 5)
The exception for longer meangtit durations of shoreared owls in oldields was field
OLD#1, which was @:@.1min/10 ha ¢f =9,p<0.05).

Among 3to 4-yearold fields, JB3 had the longest mean flight duration of slkeared owls at
3.1£2.5min/10 ha @f =9,p<0.05) which had one adfie longest flight durations among all fields.
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On the contraryfield JVV4 had a minimal flight duration compared to other fields in this age
class at 0.20.2min/10 ha @f =9,p<0.05). Field PG3 showed shorter flight duration than field
JB3, but still a much longer flight duration than anyerold fields. Théongest mean flight
duration of shorteared owls among-gearold fields was observed in JZ2 at£fD2lmin/10 ha

(df =9,p<0.05), which was slightly longer than the shortest duration amerng 3-year-old

fields. No observations were recorded in field2Tlnd field DC2 had the shortest duration of
recorded flight with less than 0.1 min/10 ha (Figure 8).

4.3 VegetationCharacteristics

Vegetative characteristics of agéasses were not significantly different in coarse grass percent
cover (=0.74,df=2,7,p=0.51), coarse grass height(.12,df=2,7, p=0.38), clover percent

cover (=2.66,df=2,7, p=0.14), and seedhead percent coverq.37,df=2,7, p=0.70); vegetative
characteristics of agelasses were significantly different in clover heidgktg.01,df=2,7,

p=0.03), seedhead height£4.81,df=2,7, p=0.05), thatch percent coveF£10.10,df=2,7,

p=0.01), and thatch heighE£5.67,df=2,7,p=0.03; Figure 6)

A significant negative correlation was found between-atgssand clover percent cover
(r=-1.00,df=2,p<0.01) as well as clover height{.99,df=2,p<0.01). A significant positive
correlation was found between agdassand thatch percent cover£1.00,df=2,p<0.01)and
an insignificanpositive correlation with thatch height£0.72,df=2, p>0.05;Figure 7)

Twoyearold fields were found to havihe lowestmeanpercent cover of thatchvith
40.9t55.0% @f=1, p<0.05) and a mean thatch height of 5:8.0cm @f=1, p<0.05), which was
among the lowest{Table 2)Three to 4-yearold fieldshad a mean percent cover thatch of
72.7+19.1% @f=1, p<0.05),which was greatéhan that found in2-yearold fields,but 3-to 4-
yearold fields had a mean thatch height of 4274 cm @df=1, p<0.05) that did not differ greatly
from that found in 2yearold fields.Old-ields had the greatest percent covers of thatelth
88.2+2.0% (f=1, p<0.05) and more than twiold increase of thatch height compared tot8 4-
yearold fieldswith 13.14£6.2 cm (df=1, p<0.05)

4.4 Correlation amongs S3A S G I (1 A 2 y Moles, 2udyShoie g éd @ivls

Comparison of meafiight durations of shoreared owlsand mearRSy aAGA Sa 2F ¢ 2 gy 2
voles indicatedh positive relationshipf low significancer€0.66,df=1,p>0.05) andhis same

comparison among individuéields alsodisplayed a positive relationship of low significance

(r=0.24,df=8, p>0.05 Figure8).
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Table2. Mean (x SE) percent cover and height of each vegetation group sampleahgrpost

Y 2 ydaringwhtitelt 2 5y & S

GNF LAY IS AY wmn FASERa dzaSR (2

of 20092010

Age Study  Coarse Coarse Clover Clover Thatch Thatch Seedhead Seedhead

classes sites grass (%) grass (cm) (%) (cm) (%) (cm) (%) (cm)

2-)37?5 DC2 78.4+352 54.7+24.6 0.8:0.4 11.3t5.1 25.8£11.6 2.0:+0.9 455%20.5 122.2+54.9
JZ2 85.4+38.4 50.5+22.7 10.4+4.7 22.6+10.2 28.7+12.8 3.4+15 16.1+7.2 79.5+35.7
TH2 51.1#23.0 42.8+19.2 26.2+11.8 29.8+13.4 68.3+30.7 10.2+4.6 10.7+4.8 34.1+15.3

fe';i;:j JB3 79.3+35.6 59.7426.8 1.8+0.8  5.8+2.6 73.3+32.9 2.7+1.2 46.5+20.9 146.2+65.7
PG3 75.8+34.1 26.6+12.0 0.0+0.0 42.2+19.0 39.3+17.6 10.3#4.6 58.9+26.5 15.5+7.0
JVV4 5434244 51.0422.9 7.9#3.6 22.6+10.1 65.7#29.5 4.4+2.0 37.5+16.9 121.9+54.8

Oldfield OLD#1 76.4+34.4 73.9+33.2 0.0+0.0 0.00.0 96.6+43.4 18.0+8.1 6.042.7 34.8+15.6
OLD#2 54.8424.6 26.3+11.8 0.0£0.0  0.0+0.0 90.1#40.5 14.5¢6.5 39.5+17.8 27.5+12.4
OLD#3 33.3+15.0 23.4+10.5 0.0£#0.0 0.0+0.0 82.5#37.1 10.8+4.8 4.1+¥1.8  8.6+3.8
OLD72 70.8+31.8 26.3+11.8 0.0£0.0  0.0+0.0 83.8+37.7 9.0#4.0 34.9#15.7 40.5+18.2
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A high correlation was found between estimated thatch cewrd mean densities of

¢ 26y aSy RrEDE3 &8 p<b.a)). The single most significant feature in vegetation
characteristics was the strong relationship between thatch height and rdeasity of

¢ 206y aSyKenss &8 P=H.0). Anincrease in thah height generally showed a
respective increase in vole density. Due to the high level of fluctuatiother vegetative
characteristicsvith Y S 'y RSy & A (i A Svéles, Adother dgaificantrglaiddship were
discerned.

A negative correlation wafound between meaflight durations ofshort-earedowlsand
percent covers otoarse gras@=0.41, df=8, p>0.09 as well as for @rse grass height£-0.47,
df=8, p>0.09. All other vegetative characteristics were subject to high levels of fluctuation
compared to mean flight durationsf short-eared ows, with no other significant relationships
determined

Comparingrends ofmeanRSy A A G A Sa 2 F atdiméafligls duritbas okndri- S &
eared ows alongwith thatch cover indicate@ positive relationshigr=0.59, df=5, p>0.05 as
thatch cover increased, although thpssitive relationship reached a threshokdhen thatch

cover wa approximately 8@ (Figure 9) Furher increase beyond thithreshold forthe positive
relationship betweermeanflight duratiors of shorteared owlsand mean densities of
t26yaSyRQa ¢ zredive dofemtunirci0SHR df=R, y¥>0.D5) with mean flight
durations of shorearedowls decreasingsmean densitiesof 2 gy & Sy Réntinuedtad f S &
increase and remained high.

Analogous to thatch cover, similar comparison of thatch height with trends of rdeasities of

¢ 2 gy aSy Raaneddiight Suiiations ofshort-eared ows indicateda positive

relationship between owl flight duration and vole density as thatch height increased to a
thresholdthat wasreached at roughly 11 cifn=0.40, df=6, p>0.05 Figure 1Q)Thatch heights
greater than approximately 11 cm showed aga@verelationship between meadensitiesof

¢ 2 gy aSy R@inead BightRldrations of shorearedowls (=-0.56, df=1, p>0.05) vole
densities continued to grow and maintain high numbers as owl flight durations plummeted with
increasing thatch height.

5.0Discussion

Our hypothesis of oldersét A A RSa Tl @2dzNAy3 KAIKSNI RSyaraiaarsSa
supported by our results. There wasignificantlyhigher vole density found in offields

compared to other agelasses, which were found to parallel thesudts ofAvundo et al. (2000)

as well as the results of Schwartz and Whitson (1987) in reconstructed tallgrass prairies.

-10-
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short-eared owls along with ean percent covers of thatch sampled in 10 fields, in Delta,
British Columbiagluring winter of 2002010
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Comparatively thicker and denser thatch foundld-fieldswas speculated to be significant
O2Yy(NROdzI2N) 12 ¢2pyaSyRQa @2tS I odzyRIyOS RdzS
thermal cover, a food source, and refuge from raptf€eene2009) Ageclass wa strongly

associated with highgvercentcover ofthatch and nutrient levels through seasonal

accumulation of decomposed and decomposing vegetation, and remains an indicator of the

level of thatch found within a sedside(Huntly and Inouyd 987) Setaside ageclass and
t206yaSyRQa @Jddin@ appeartirifeRiireftiQ) @latecand may not always be
OSYSFAOALFE A Fy AYRAOLI G 20MWuide NAIZDeDAHDWedek, falh G & T 2
grassesvould accumulate thicker thatch over a greater period of time and greater nutrient
loadthrough the decomposition of accumulated vegetation, whicdsconsidered a predictor

of small mammal density includimdicrotus(Huntly and Inouye 1987).

Researclershave indicatedthat shorteared owls in Delta, British Columpleave been found

to prefer oldfield habitats(Campbell et al. 1990pur hypothesis that oldieldswere favoured

by shorteared owls has been confirmdxy the results which also indicata relationship
0SUBSSY ¢24yaSyRQa-ede bvd actvify Fhdriearédowisyverekdowrg NI
to be prey specialists of primarilicrotus(Clark1975) Short-eared awvl activity wasstrongly
associated witlvole abundance, displayiragcupancyand maintenancef winter territory that
wasmost prominent with Iigh vole abundancgVillage 198Y. Furthermore, habitat choice vea
highly influenced by food abundan¢e/iggins 2008)Typical northsouth winter migratiorof

the shorteared owlwassuggesteds following vole populations with sufficient winter survival
(Clark 1975)

Despie prevalence of voles indicating presencestodrt-earedowls, their activitywashigher in
habitats with low vegetation cover than any other habitateasured An increase in vegetation
cover, specifically thatchgorresppndedto a decrease intort-earedowl activity, and this
relationship has been found to be similar in other avian predators of \(Blalsers and Brooks
1981, 1982. Although aian predators concentratésearch efforts in areas of high prey
density, increased prey density may noeécessarilyndicateincreased raptor activityThis
relationship was not found statistically significant in the results of our study, but a biological
trend of the dynamicamongthe two species with thatch characteristics was clearly
demonstrated Preyaccessibility has been suggested as a determining fact@vian hunting
effort in an areawith the ability to detect and captungreybeing decreased in areas of greater
vegetation cove(Bakers and Brook981).Thethreshold for the positive relationshipf mean
densitiesof ¢ 2 g y & S y Fa@idnead BightSluratiors of shorteared ows comparel to
increasinghatch cover and height indicated the importance of prey abundance in relation to
short-earedowl activity Howeve, as thatch cover and height exceeded this thresholdtier
positive correlation omean flight duratios of shortearedowlsandmean densitie®f

-13-
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¢ 2 gy a SojedRtbedwo speciedecame negatively correlateghd indicated the importance
of prey accesbility for short-earedow! activity.

6.0 Recommendations

Continuous monitoring of study sites well as sufficient replicates is recommended for future
studies in order tambtain a sample size that would generastatisticaly significarn relationships
amongshorteared owsl Y R ¢ 2 ¢ y asSvithRi€péatatiahzliaBcteristics.

With increased seaside age, there is a closer resemblance to natyrassland ecosystenasd
a highermpreferrenceby associated wildlifethereforemanagement implications fararly stages
of setaside shoulde focused on providing habitat for wildlifé habitat enhancement for
wildlife is an objectiveAcceleration and establishment of vegetation structures that provide
ideal habitat for¢ 2 ¢y & S y Rvauld bé&dvaniageasfor other speciebecause of their
value as preyand asan indicator species

In regards to the preference of thatch as habitat for Toams vole and shor¢ared owl

activity in areas of low vegetation cover, stratified mowing in strips is recommended. Strip
mowing would create a thatch layer that would increase Townsend's voles abundance, while
simultaneouslyproviding adjacent areas of low vegetation cover that vdomlcrease short

eared owls accessibility to their prey.

Invasive species such as reedcanary grass spread at an unprecedented ratenbecbme a
predominant species iset-asidesand oldfields As with any naturally occurring ecosystem in
British Caimbia, invasive species should be closely monitored to avoid infestation.

-14-
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Appendix I. Trapping Pernst

RESEARCH PERMIT

vancou' YEAR 200

ver
APPLICANT INFORMATION

First Name @/4” 1D . Last Name P/? /4 DEEE

Organization:  De f#m  Farom Aho{ £ N/é/ﬁ Fe 7?‘p.;f o

Address: 7o — 4§70 Deltn Steet

City: De //,L Prov.: 2 PC: (YK 2TF
Tel#: Zp4 -~ 9402322 Fax#:  gpYy - 794 — 7520

Other Contact: Do 4 Ransom ,,\(‘ Fe (T) ContactTelt: goY~43/-~-4785"

RESEARCH INFORMATION
Type of Research: S,,n// mgm,,,ﬂ/ ;é Zap/pr mp,,)%,—,‘,,q #of Researchers: peay >
: J

Purpose: — R Ava. 3 )
E‘Mtn'/i\:;) u\,allbtl/l‘é oF fhva// mwmh.\/.r 7 reé 7‘& 7{) aéww/mce df(ﬂgu

Method: - «
| e2s longuorth ‘571‘)/4 fve. 1‘"!,0: n Zrmdr;d (S‘ky),Teap: bo. fef i9 el ocF
and s¢ Fortoay P [a e Ot T(appi-u ety 3 weeks un Pl Marcdy. Smer /] swrormma
“»(J ey 4 /, s, gceea’:‘w couds Fioa cococded. W5 mmals Cea :(/)/ Sﬁqusj f—x Jcp/ ity
Corio lod ear mordors 24,07‘( Suco ey 3 wee ks (05“"””‘ n Sie /f
After-hour requirements mNo OYes
# of days required to complete research: /é Date(s) of Visit: e £ 7. | Y. 267 NW‘L 18,25 Do 9,16,30 E!L‘/, 625
i AP A -
PARK INFORMATION b 7153 mem | 8
Parks: 5 4
arks Poglm/ngl P 2%‘0!1'\, Fiak

2 V
Specific Location: ‘ v 4
O Foeld site @ 72 Ave VY dllF Managerrnezs 7 Acea
GENERAL CONDITIONS v

1. Researchers must comply with Metro Vancouver (MV) Parks' rules and regulations. i

2. Research must be conducted during park hours only; or comply with after-hours guidelines noted in this
permit.

3. All flagging or marking materials must be inconspicuous, kept to a minimum and removed when the
research is completed. If flagging tape must be used, it should be dated and initialed to ensure that
it remains in place for the duration of the research.

4. A report summarizing the research and its findings will be submitted to MV Parks.

5. While conducting research, researchers will respond to inquiries from park visitors in a friendly manner
so that they are informed about the research and its importance, and understand that the impacts on the i
park are minimal. i

6. Researchers will be a resource for MV Parks in the development of educational/ interpretive |
programs that highlight the findings of the research. i

7. Researcher safety must comply with WCB guidelines.
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Appendix |. Trapping Permst

SPECIAL CONDITIONS

/:mpu\"\f> \Cjﬂ\(?{ /(.ILL‘;(}’\?; '—YIZ) AL gu@jéI’F 7[() /‘N S(,f‘;o[[bvwe/

ONIN Ay “j’)chl .
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A ﬁ) +m(9 WE)V*T]?L“ ies IQ‘{ Ce He”‘%{ Q"J de’lwgntt)[( LVV\(ZZZ/ \JZ%
ot Verdelbade. Wuzeom (UBO i€ e W’“*S'rw e TS e
accet specinuns M ffc receie o Rl f\éaﬂt,

PERMIT PROCEDURES
1. Application must be received fourteen days prior to the date on which the research will begin.
2. Applicants must be 19 years or older. Groups must have adult supervision at all times.
3. Assigned copy of this permit may be required.to gain access to the research area and may be
inspected by MV Parks staff and the public at any time.
4. This permit may be cancelled if:
a) the permit holder fails to observe, perform or keep his/her agreements under this permit;
b) the permit holder has willfully misrepresented information in the application process which led to the
granting of this permit;
c) the permit area is damaged or destroyed: or
d) the park is closed by MV Parks.

WAIVER OF LIABILITY

In consideration of being permitted to use certain lands and premises owned by or under the control of the Metro
Vancouver known as Regional Park(s) (the premises) and other good and valuable consideration, the undersigned
agrees: To save harmless and indemnify the Metro Vancouver and their directors, officers, servants, employees
and agents (the “Indemnified Parties™) from and against all actions, claims, demands, proceedings, suits, losses,
damages, costs and expenses of whatsoever kind or nature (including without limiting the generality of the
foregoing, in respect of death, injury, loss or damage to any person or property) arising in any way out of or
connected with the use of the Premises by the undersigned (the “Users”) notwithstanding that the same may
have been caused by or contributed to by the negligence of any or all of the Indemnified Parties.

1, —D‘ (44 m dbecr ; being the duly designated representative, hereby indicate
that | have read and undgrstand the terms of this Research Permit and the Waiver of Liability as it appears
above.
Signature: Z 2 i / % ek 2 7 Zos9
_APPROVAL ! /. W
Y 7 A
Merkez MBNLM»S Signature: J i ol EC sy
Name: p ST =
Permit Issued Date: SI/{{\ . /}) Qﬁm Permit Expiry Date: I g) ‘20[()
v
Mail to: Metro Vancouver Regional Parks, West Area

4330 Kingsway, Burnaby, B.C., V5H 4G8
Tel: 224-5739  Fax: 224-5841
Hand Deliverto: ~ Metro Vancouver Regional Parks, West Area
4915 West 16th Avenue, Vancouver, B.C.
Tel: 224-5739  Fax: 224-5841
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