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ABSTRACT

present y. Long-term
at Sirius Point. Kiska Isand cel Norway oas
1n2001 and 2002 w expe
for auklets. Norway he
cause

collected at the eolony. The first part of my study was o investigate Least Auklet

Kiska. 1 Tocal

Success rebounded to normal levels (54% in 2006). Overal productiviy was
significantly lower at an island with rats (Kiska) as compared to islands without rats

(Kasatochi: 2= 7.24,df = 6, P <0.0001, Buldi

27 5.58,d0-6,P <0.0001)

“The next part of my study aimed t0 go beyond the previous approach centered on

i w os well as
1n 2006 radio
center y 2 LR
31692244 m c . home

ranges were smaller and densiy estimates. 12.75 ratsha, were higher at Sirius Point. with




Rat

| methods tested in 2005 and 2006, Fortunately. the most successful method tested. peanut

inexpensive. inthe

Kiska Island.

results of is ity

‘management and conservation of Aleutian Island ecosystems.
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CHAPTER ONE
INTRODUCTION
predation by ras R hasbeen
1980). Neverthl
L i responsible

for some bird extinction events (Courchamp et al. 2003). More recently, Towns ctal.

ats,but in the end

lierature

Inthe case of ats

e and

movements which lead o effective methods of controlor eradication.

y y etal. 1999), Mostof

hamp et al. 2003). For example,in'a

review on the s Jones etal. (1 hat

seventy-three percent of studies cited direct observations of rat predation. Missing from



causation for Furthermore,

2001). 1 Jones ctal 10

have been fail ides 1967).

The “10's rule” was termed to refer tothe generalization that approximately 10% of

10%

damage (Williamson and Fitte 1996). However,this has not been true for all groups of

caused more

problems than any other vertebrate group (Ebenhard 1988; Lever 1994). Ebenhard

scareer natural enet

s, Lack of competitors and advantageous physical environments

(Shea and Chesson 2002). In partcular, rats succeed on istands due 10 the absence of

2001). Unfortunatel followed by

dividuals, o genctics I

(Parker ctal. 1999)




coverming intracti "

2001).

Tocs dictary ana

2004), Often da

popul

decline of breeding scabirds at Langara Island, Queen Charlote Islands, British

Columbia, Canada, dietary analysis alon with predictive and ancedotal dat idemtified

(Hobson et al. 1999). Therefore, using data from a predicive technique. dietary analysis

developed top wellas ool o
Jones et al. 2008). These prioriizations are bused on knowledge from different

geographical

The Alaska

2,500 islands off the coast of Alaska. most Iying n the Aleutian Island Chain. Native

for many 3 tohave



een itroduced o the Aleutian Islands west of Urnak only afer Vitus Beri

discovery voyage (Bailey 1993). The first deliberate introductions oceurred in 1741

when Aretic f

(Bailey 1993)
Aleutian Island in 1780, to Rat (Hawadak) sland inthe similaly named Rat Isand group
(Brooks 1878; Black 1984). The second wave oceurred during WWII when several

islands were occupied by Japanese, United States” and Canadian armed forces (Murie

1959) jor p AMNWR by
AMNWR

bk

foxes ‘ "

Norway rats.

Norway
range of island habitats. For example they are found in habitats ranging from ussock

Falkland

2008) They have also been introduced toat least 16 islands within the AMINWR (B

1993). Aleutian Island weather is cold, gy and rany but the islands provide an array

O oo for Norway ats including vegetation, intetidal invertebrats. fish, and shore-

and-birds and se ehicks and adults) (Major and Jones 200). Out o the 27

seabind species world wi

own 10 be preyed on by Norway rats (Moors and Atkinson

1984) at least INWR are thought 1 ha a




Leach

furcata),

antiquus), Least Auklet (dethia pusilla). Crested Auklet (4. eristaella), Whiskered
Auklet (4. pygmaea) and Parakeet Auklets (4. psittacula). and Tufied (Fratercula

cirrhata) and i culata; 1L Norway

cast

rus Point,

Auklet colony at

ska Island in 2001 and 2002 (Figure 1.1: Major 2004,

Major et al. 2006). L

‘auklet colony in 1988 and 1996 (AMNWR, unpubl.data). A recent review on the severi

Least v

1984). Furthermore. Least Auklets only breed once a year and only lay one cgg. For

gan in 2001

“The resuls of

s used at Kiska are summarized below:

itive Technique: Anccdotal evidence of rat depredated adultLeast Auklets.

Jones 2005). Taking the bind

s oing

predation it is not ikely the auklet colony will ersist.



2. Dictary analyss: Stable isotope analyss of ra tissue indicated that suklt lesh was

the main food

scason (Major et al. 2007),

o islands without rats (Buldir and Kasatochi) In 2001 and 2002 the Kiska sland

auklet colony .

2005) 20012002
colony size.
4. Experimental Removal: In 2004 bait effcacy trial (Witmer et al 2006) was

conducted Norway rat

he edvery Least Auklet

productiviy in baited area was the highest ecorded at Kiska

Poin, Kiska Island face

Major and J

predation and disturbance by Norway rats can be very destructive. Yet,

mer etal,

be neaded hefore control s are imp

decreased ratincidental sign at Sirius Point during 2003 and 2004 (Major et al. 2006).

» Iy feedon

ally p of



L o ly taking.

mortalty rate would be (. scavenging)?
Increased understanding ofthe behavior and ecology of the Norway rat at Sirus.

Point will help us understand what may limitthe abundance of Norway rats as well as

There: y Kiska Island
during 2005-2006 was t increase our understanding of Norway rats at Kiska Island by

specifically addressing the following questions:

1 2001 and 2

that may have been caused by Norway rat predation?

Norway

rats a the Sirius Point auklet colony?

Sirus Point (0

accompany the on-going Least Auklet productvity and survival moritoring?

Here | addressthe questions sbout auklet demography (1. above)in Chapter Two.
describe my investigation of rat movement, behavior and social rganization (2, above) in

Chapter Three, and present my novel rat index-monitoring method (3. above) in Chapter

Four. Finally. in Chapter Five, | summarize the results of my study and outli

topics for fture rescarch.
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CHAPTER TWO

DEMOGRAPHY OF LEAST AUKLETS (4ETHIA PUSILLA) ON
ALEUTIAN ISLANDS WITH AND WITHOUT INTRODUCED

NORWAY RATS (RATTUS NORVEGICUS)

21 INTRODUCTION
Long-t ing i decli

recoveries of populations. In the Aleutian Island chain, Alaska, monitoring seabird

b lava e

habitat. In addiion,

dife Therefo pop

than one island. AMNWR biologists fist started long-term monitoring of Least Auklet

P y is i Iland

during the 1990°

larger

populations of Least impacted
Norway Rats. n 2001, Kiska Island was added as an additonal long-term monitoring
Remote island avifauna i highly susceptble o extincton. In 1978 the rate of

3.6 years (King




King 1980),

1.2003). Therefore, in order

Kiska Island,

1980s. Incidental signs of rats were partcularly high in 2001 and 2002, when overall

o
| 2006). Norway Iy urchamp et al. 2003, Moors.
& Ainon 1989 a1
) y i 198,
0



study was 10 use three additonal years® data (2004-2006) to discern ifhe presence of

Norway i

filure in 2001 and 2002

22 METHODS

221 Aukle Producivity

From the end of May o the beginning of Augustof 2004-2006 Least Auklet

Approximately

each year, di

plot NewL dat

5208038 177°35.780', Figure 2.1) was located on the top and cast side of the most

1998). Allof

-30masl.

» aval 2:07. 813N

igure 2.1) was located in the valley between the 1965-69 lava dome and

Bob's 1773ST3E). Alof S20m

190 mas..

Vegetated with Carex sp., Calamagrosts sp. and femn overgrowing basalt blocks. The

thid plot OId Lava High (centred at $2°07.704N 177°36.139'F, Figure 2.1) was located



P blocky lava on the

northern face of Kiska volcano. These crevices were

in 800 m of the coast at an.
elevation of 180 m a1, The Old Lava High productiviy plot was moderately vegetated

with Carex sp. and fems (Major et al. 2006).

Each study crevice was monitored every 4 0 5 days. When breeding faild, the

predation of the egg orchick.

Talus, Buldie Island (52°23.266' N 175°55.029'E, 10+ years) and Thundering
Talus, Kasatochi Island (52710751 N 175731.1:

¥ W, 7 years)as part of a long-term

AMNWR. plots

sed log-linear anay

a binary logistic regression using Minitab, version 14.1 (Miritab Inc. Sate College, PA).

222 Auklet Adult Survival

Resighting of colour banded adult Least Auklets was conducted at Sirus Point

from 20 1n2001-2003 atthe

ginning.

rocks at
asingle study plot located in the New Lava Flow (centered at 52°08 038N
177°35.780F)




Jones (19936;

1992).

plots
Buldi and Kasatochi Islands to compare survival estimates.

August) during.
peak activity 14008

bird blind. The study plot encompassed an area 15 m out from the blind.  All banded

individual banded bird 2001-2006).

with the
MARK

1999). I began

‘cach island (Burnham and Anderson 1998, Anderson and Burnham 1999a) where.

Since the

' 1997,

1998,
Bertram et al. 2000). To account for this, survival rates in the year afer the iniial

ebreton et al. 1992). I this model.




e survival (Pradel etal. 1997).

I

il 10the data was

determined using a parametri booisirap approach, based on 100 bootstraps, described in
‘Cooch and White (2001). From these bootsraps, the mean of the model deviances and &

were extracted. & over-dispersion, the d

s in

- o derson 1998).
The candidate models were restricted t the global model, plus a series of reduced

pan duding C

‘and age structure). 1 used the approach described by Lebreton etal. (1992) by first

islands. To

igh and low. Fe e, at Kiski i lower

than all other years. Heterogeneity in esight ate is known to create problems in

simat ) 000 1998), Thereore

2008 for the
Kiskasland g Fresighin efon. which was
Known t ary between years.



(QAICE),

between g B

Burnham and Anderson 1998, 199%). QAICe,

instead of Akaike’s Information Criterion (AIC) was used o rank models, as an

chat

(Burnham and Anderson 1998, Anderson and Burmham 19995). QAICe weights were

also caleulated, bow well

‘compared with other models (Anderson and Burnham 1999a).

23RESULTS
2311 Auklet Productivity

724,d1=6,P<

00001, Buldir: 2= 5.58. df =6, P < 0.0001). Productvity was notsignificantly different

between years 2001 and 2002 (2 = -138,df = 6 P = 0.167), years with lowest

productivity. However, there were significant differences in productiviy inthe following

. P<0.001), and 2006 (2

P <0.001), 2004 (2 = 5.06, df

years; 2003 (2

.05, d

=6.13..d7= 6, P < 0.001) when compared to productivty in 2001

Overall y lower whe e

Buldir (2= 3.39,df = 6, P = 001) but was not sgnificantly different from Kasatochi (2




062,46,

538). Hatching success did notdiffer significantly between years in
relation to 2001 (2002:

.46,

085, 2003:

92.d1=6.P=0084,
2004:21.90,df =6,

=057, 2006:2=125,df=6,P=0211)

. df=6.

67,46 =6,P <0.001)in
2001 through 2006 (n0 data was avilable for 2005 from Kiska). It was 3.09 times more
likely fora L

n2002(0.14).

2003 (2= 4,61, df = 6, P<0.001), 2004 (2 = 474,

. P<0.001) and 2006 (2 = 635,
df=6,P <0.001) were significantly differentinrelation 10 2001 and 2002.

232 Auklet Aduls Survival

was 1.7

models.

60, Low: <




(lumped).
“The parametric bootstrap ¢ was 1.36 for Buldir the lowest of all thee islands
odeled, p
23) ival () and
wasonly 1.67
upported by
survival and constant ecaptue rae,
A i (Table
24) 457

islands. This c-hat was used to adjust ll QAICe values. The best model inthe final

2,78 times (70684/25377; Table 2.4) bettr supported by the data than the next most

Buldi had the owest constant survival rae (86.7%). Kasatochi's Least Auklet

survival % Kisk

ranged from 94.6% (0 a low of 72.1% during 2004-2005.



2.4 DISCUSSION

Auklets in the Aleutian stands, long-term
Norway
R Least Auklet
| laski ety
001 and 2002,

decline following years of lowered reproductive success.

rats. Unfortunately, nest predatic

These

andled.

many nest failures caused by rats o be abeled as “unknown’ (Mjor ¢t al. 2006).

preferences of Norway irus P Also,




241 Auklet Producivity

time (Cairns 1987). Buldir and Kasatochi, islands that have been studied for over 10

21,

Figure 2.2). However these fluctuations never reached below 34%. The lowest

34% (2008, an
anomalously low figure) over an 11 year period and 39% (2003) over a 16 year perod.

[ farthe

Towest ofalislands at 9% in 2002 (16% in 2001) over a 6 year period. Furthermre,

of  Jouentin et al. 2003) and Cory’s “alonectris

1. 2006, Jouventinct. al. 2003).




reproducivefilure secn n 2001 and 2002 at Siris Point. This docse't exclude the

poss
poor
sy lack ly lowered at
Kiska.
| and Thisis sbout
For example, the
Toss,
1% The
confirm ifthey
“This may
predation. Therefo

auklet colony. l



242 Auklet Adult Survival

Alarmingly, the annual adut local survival e

s of Least Auklets at Kiska for

2002-2005 steadily es for L
ibmitted). Howener,
el
partof
the colony). Neverthel Most
With oy five
b igh
lss plausible
e per
time. None of appar

Furher survival
alanger sample of marked birds (no new birds were marked in 2004, 2005 or 2006) is

reqired for more relable resuls

P

dictat Buldir and Kasatochi has been scabirds, ncluding Least Auklets, which comprise

2060 per Orben ctal



J,HLM, CIE,

prey Fartiermce,

at Sirius Point was recorded in 2006 with one successful fledgling. The increasing.

eradication of foxes from Kiska in 1987-1988.

Takentogther my data combined wit thepresously epored informaton
(Msjor etal.

Lack of recent
brecding filure yearsis a hopeful sign for auklct conservation. However, therecent low

decline, whatever the cause.
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CHAPTER THREE

NORWAY RAT HOME RANGE, SPATIAL RELATIONSHIPS AND
HABITAT USE AT A SEABIRD COLONY
3.1 INTRODUCTION

(Over 80% of the worlds occanic islands have been invaded by non-native ras

2001,

al.2003). Unfortunatel

s,

predators, i

(Chapuis et l. 1995). For example, within two years, black ats (Ratus rafus)

introduced in Itand

endemic bt

(Bell 1978)

of s th Aleut Alaska, USA 1979,

1878: Black

thin the last 200 years, Norway rats have become established on at leas 16

Ebbent

2000; Bailey 1993). of which the Aleutian Islands are a major component.



Island,

sy WWI (Murie:
1959),

introduced Aretc foxes in 1986 (Deines and McClellan 1987). Results from

003 and 2006). How

‘complex lava flow present a Siius Point, Kiska Island.

Nocturnal, secreti

s arevery.

feces

Jones 2005).

Innes 1995).

(Davis et a. 1948). For example, increased producivity of an stand with brecding

area and allow higher densities of rat to be supported (MeNab 1963, Stapp and Polis



32 METHODS.
3.2.1 Study Site
Kiska Island, Alask
USA (Figure 3.1)
1.8 km’ (Figure
32). This colony ied in 2001 by more than | milli rested (4.

L3 ubl data).

habitattypes with nesting auklet: ‘New Lava’ (52°08.049N 177°35.789'E) was sparsely
vegetated with lichens, “Old Lava® (52°07.803'N 177°35.731'E) was heavily vegetated
with Carex and Ce

e
(52°08014N

with it 0 o vegetation cover, and ‘Beach’(52'08.03'N 177°35 886 E) was covered




froma o of Kiska volcano.

June to August 2006 was 5°C and rainfal and wind > 30km/h were frequent

3.2.2 Rat Capture and Processing.

r3p grid of 36 Tomahawk live

traps (Tomahawk Live Trap Co., model 201), cach 10 m apart, was laid out within the

(Figure 3.2). Traps were set open for thee weeks before being pre-baited. Traps were

Asingle rat
Due o this

Artvas

‘caught during the frst night traps were set. Between 13 June 2006 and 9 July 2006 traps
setat dusk ised i

leftin traps.

i i o winds exceeding 50 kvh
c

isoflourane, and then sexed, weighed. measured and radio collared within 3 minutes

> 3% of



2001,

neck with a nylon collar (ATS, Michigan).
‘Atthe end of the study,rats in the study area were removal trapped (killed)to

idof:

Trigger Rat Tr

site (Figure 3.2). Rats were kill uapped from August 3 10 August 11, 2006, afer auklet

from which an
First,
males
raps.
1938).
parameter AV.D. the "

‘minimum convex polygon (MCP) esimates (Hooker and Inns 1995). Range ength s

at right angles 10 this and measured at the midpoint.

spring scale. 1




invertebrates,vegetation and rp bait. In the ield | quanifed the percentage

compositon by vol ! 0%,

10%< med >50%, and lrge >50%).

3.2 Radio-tracking

v individual N
(Whiteand Gartot 1990),using a hand hed anenna (ATS three-clement yagi)and ATS

P00 ecive rom 14 June 2006 -2 fuly 2006, Locaios weremarked witha flag

e ol p768)
(Appendix A). The habiat type, time, and movement ofrts were recorded at cach

Jocation. Two locations were obtained per 24 hourpeiodsone locaion during the day

divided Night

24 hour period so that | be

Radi - Ten trnsmitters

' painted water bo study area unknown
tothe observer. Using the homing technique trsnsmitters were located and then

‘compared to the actual location.



324 Home Range Analysis

View
E 1 Institue, Redlands, CA, 3.3) and the ArcView

L.
e Borgeret .
Therefore, a Kisk:
inorder

100%
and 95% M
194; 1.1999). MCI
Ninety and eighty

al.1999) logi  placing

Tocs o
use. Furtherm

Kerels which is not posible with MCPs.

1986, Worton 1995).

scv)

(bandwidth)gives the leastbiased results (Seaman and Powell 1996, Scaman ct al. 1999,



Powell 2000).

ihart

and Slade 1997, de Solla et al. 1999) using LSCV to determine bandwidih ofien fals

001

bandwidih Lsev

and

(o01)
Norway ratsat Kiska, especially females,often stayed in one spot over a 2-4 day period
during the breeding season causing strong autocorrelation. Seaman et l. 1999) also.

sev

. Therefo

par

betwscen Norway ratsat Kiska (Worton 1989). 1 tested the difference n average home.

female
pol

Powell 1996). A
measure of the pe
individual r age

Dobson 1994). Theref




rats by the range area of each individual.

33RESULTS
3311 Rat Capture and Processing.
None
of ph my study.
study i The
Using MCI
(v 107m

(80/m x 60 m) (Table 3.1). The ETA (eflective trap area) was thus calculated 1o be 1.8 ha

for females and 3.1 ha for mals. Therefore assuming al the ratsin the tapping grid

h ivided by the ETA of 1275 rats

e hectare (8,88 females per hectare and 3,87 males per hectare).
ght was 34324 g (n = 0, SE = 20.

=24.91). Five out of the 9 ats collared were

average weight was 288.24g (n = 12,
recaptured. Percent weight change of each of the § ats ranged from 13,1 %10 +27.7

251053 day period. Twenty-six of the 27 rats

%% gaining from 45.2 g 10 74.8 g ove

Figure 3.3). Fifl had




small amount (less than 10%).

332 Radio Tracking

Tttook approvi for6-

Poin, Kiska Island. Only

during the day. f0.7+0.11
(SE)m. GPS accuracy was recorded at every location and averaged 8.04.+ 0.17 (SE) m.

However,

F105 and M083 2days.

and y
were extremely frayed. The antennas were damaged by fellow ras or by the liestyle of

Furthermore,

after Mig2, =z

or ight. Six days latr therat was located at the top of the ol lava flow. 1t was not safe

only. Jocation data and l I could not use:

data collcted for rat MIS

home range analysis.



333 Home Range Analysis

2562, SE £ 4.27) and 30 radiolocations (range = 25-37, SE £ 1.46) when using only

the frst 1 33) rage

estimate was 713,06 + 1978.93 mé for male Norway rats and 3169.96 + 244.35 mé for

Kiska Isand (Table 3. home range
i (=228,p=0.11) bowe male athad 3
female male
M

locations, and 7506.00 + 1438.64 m? based on 95% MCP using the first 17 days of

locations (Table 3.3). y Mep

" 17 days only

smaller than male estimates (Table 3.3,

34). The

36). Ifonly

2 nges per indi i The

females was.

Overlap between males and females did not significantly differ (1= 84,




igure 3.7).

home range by 33% & 6 (SE). Considering females had a slightly smaller home range,

age 2 e by 16% 4 3 (SE) (Figure
35).

racking study Table 3.5, The majority

inthe Old L NewLava

(Figure 3.8). The sccond most frequented habita type was the New Lava. Five out of

e 39)
he New Lava and Large
2 Lava (Table 3.9).
34 DISCUSSION
forand
Poin, Kiska Isfand, my
sudy ivity. The it s 1 »
ith Therfore, |
obeidesl
I it rap e "
v
Newand 0l Lava Flow. s he mount




of vegetat i igure 3.10). This di ity can further be

y o
Sirius Poin i i i wasin
o
food sourcefor
Kisks This may
be rucial

in nesting actvity (Kinder 1927; Denenberg et al 1969). For example, Denenberg (et al.

1°Clo13°C

Since the

e

“lark 1980;
Drever 1997,

sexes. Allraisinthe sud i e resuls

overlap. Thisis typically seen in high density populations where males will have access

o sevenal i the density (Nelson 1995).



Kiska Island.

resourcesin her home range, and therefore more overlap may oecur. This in tum

pocnial
1097,
by Stamps
and
po 3
Sirius Point
IS
se.
beast 1 o0l
20
s Recht 1988). Norway rat density New Zealand

rats/ha o 10 ratsha (Bettesworth 1972; Lattanzio and Chapman 1980: Moors 1985). The

"

cental Chile (14.75ratsha; Navasrete and Castllo 1993). Onee again the amount of

forrats
0 utilize smaller home ranges and maintain larger populations.
“The low trap suceess rate in the New Lava indicated that there may be habitat

i hat




However,

population.

rugged parts of

acivity

"
Point would be useful.

Poi

Thus more
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Bering Sea
Sirius Point

Tracking
sy s

lava dome Bob's Plateau

(old lava)
527 08N~

b+ Kiska Volcano
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1773SE 177368
Figure 32 App radio racking study

P3TE

estimate the density of rats at Sirius Point, Kiska sland in 2006



onn
jaae
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Figure 3.3 Percent ofras with stomach contents of each volume category (Ig-lrge, md

medium, sm-small, and zer0) o up in female (A) and male (B) rat stomachs

collected July-August 2006 a Sii Kiska Island Alaska.



Figure 3.4 A
rats (M020, MO83, M141 and M220)at Sirius Poin, Kiska Island in 2006 (90% fixed

Kemel estimates).



male fomale fomale male
Male Overiapping Female Overtapping
Figure 3.5 1 Land I

lapped other male and female home ranges



Figure 36

ats (FOG2F10, FI21, and F161) at Sirius Point, Kiska Isand in 2006 (90% fxed kernel

estimates).




Figure 3.7

MOS3. M141, M2 F Sirius

Point,Kiska Isand in 2006 (90% fixed kenel estimates)
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Figure 3.8
Lava, O1d Lava, Beach, and Large Boulders). When a rat was located the habitat
category was also recorded. Habitat use was determined by the percent of ocations

Norway

Point.
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Figure 3.9
(MOB3, M220) Norway rats and two female rats (F062 and F161) at Kiska Island (90%

\ fixed kemel esimates).



Figure 3.10 Vegetaton cover on portions of the two s
Sirius Point, Kiska skand, July 2006 (CE photo).



CHAPTER FOUR

A METHOD TO MONITOR INTER-ANNUAL ACTIVITY OF NORWAY
RATS AT SIRIUS POINT, KISKA ISLAND ALASKA AS WELL AS
INSIGHT INTO ELEVATIONAL DISTRIBUTION, AND CAPTURE

RATES IN THE VICINITY OF KISKA HARBOR

4.1 INTRODUCTION

ty ecology.

pan por

environmens.

1990),

1967). Therefore,

Norway
1979). This




F decline of brecding

Harestad
1998 Hobson et al. 1999). Norway rats were itroduced as carly s the 1780's oo many

islands within the Aleutian Iland chain, Alaska (Brooks 1878; Black 1984) and were:

iley 1993).

The between the ing Sea, and

Nome,

g the wi espesially high. He

summer resulted i  dense population by fal (Sehiler 1956). Exen in extreme climates

por

ystems. Therefore,a method

populations
Most wild mammals ar shy and adep at keeping out of sight. The majoriy of

ind many of the

Hidden in burrows (Dice 1941). Fusthermore, the habits of the various kinds of mammals

vary so

quantify the pop
ity of 1941). Allof

y Isand. Aleutian slands Alask i

high incidental



beasafe way

o

monitor the Norway rat a Siius Point, Kiska Island, Alaska. Thiee indicator methods -

wax block

them, iFactvity was detectab

methods. In addit i i Harbor (more:
than s 3 200
42 METHOD
2.1 Study Sie
s 1947), Head, reaching out into
1:42). Tow lying
and barmen. The
o harborat 1 WW horage for Japanese,
American, sips. i



WWIL Kiska: »
invaded by rats on all of Kiska Island.

Norway rats were also sudied a

irius Point, Kiska Island in both 2005 and 2006

car (Figure 4.1),  at Siius Point (SZO8N
177°37E)is sitated on two recent lava domes at the base of Kiska Volcano,
encompassing an area of 1.8 k’ (Figure 4.3). This colony was occupied in 2001 by

more than 1 million Least and Crested Aukles (4. cristateia 1. L. Jones unpubl. data).

“The study
“New Lava’ (52°08.044'N 177°35.637E) was sparsely vegetated with lichens, ‘0l Lava
High' (S2°07.722N 177°35.879'E) was heavily vegetated with Carex and Calamagrosiis
5p.and femn overgrowing basalt blocks, “Old Lava Low’ (52°07.801'N 177°35.693E)
was at a lower clevation but with similar vegetation o the high lava, and the

“Gully'(52°07.932N 177°35.757'E) encompassed the lowest elevation and ran between

the new. [ cep

vising o idges.

422 Kiska Harbor Baseline Extimate
A quantitative method using racking tunnels o monitor rat activity was tested at

Kiska Harbor (central Kiska Island, grassy lowlands)in 2005 and Sirius Point (north end.

" 2006, The.

‘and Williams (2004). A hill ising 300 m from the western shorelin of Kiska Harbor



(Figure 42). i i TA-

lowest clevation range and closest 10 the waer, Line TB — middle, and Line TC - highest

1y 200 m apart, contained i e

Pl 10,

paper L

approximately 50 m spacing. All unnel locations were flagged and GPS coordinates

were taken.

At butter, honey and oats
forthree

» footpi
After the first nigh
rat activity were repl

ks, scratches, d
inpl o i wo
above. i The

iy

y Fuunnels

tracked by rodents per line.

ool food availabilty i greates,

(Victor Professional Expanded Trigger Rat Trap) in a4 trap x4 rap grid formation, a1 20



mspacing betwween each rap, were established at thee locations on Kiska Isand (Kiska.

Harbor North, Kiska Harbor South and Conquer Point; Fgure 4.2). All grds were within

Traps were pre-
oney and peanut butter for a s befo z Ratactiity
» gone, rap body, blood, rat
- = Jeancd, and re-bsted
ight's activity , 100
Tark 1973). 1
i ogistic reg
Minitab, Biometry).
42,3 Sirius Point actviy indexing.
In2
sicks, T
apart
pe) 3.
Each inde  chew si Index station
IDs,if possibe.
Williams (2004).
Howerer,




nesting stes was avoided. A generalized linear model was used 0 est which method

In addi I

43 RESULTS
4311 Kiska Harbor Bascline Estimates

i i quency y

0013).

384 tap igh
fora corectd rap ndex (CTI) of 846 (Table 4.1). Kiska Hasbor Nort had a capture
ot of 786, Kiska Hrbor South 9.2, and Conguer Pint 8.26. The captue e in the
dhre differentlocatons werenot signifcanly diffrent (G = 0217, 4 2. P~ 0897,

The odds of fa ‘South and Conquer

relation o Kiska Harbor North (G = 10,075, df = 2, P = 0.006). The odds ofa false:

Sprung trap were 2.8 times greater at Kiska Harbor North than a Kiska Harbor South and



Were 4 times greater than at Conquer Point. False sprung traps provide a measure of bias

in the different rapping areas.

432 Sirius Point Actvity Indesing

e ®

2535,

‘on chew sticks or running through racking tunnels (¢ 5P <0.0001) (Table

42), When activty i

activty in July (G- 253.5,df=5,

001). The odds of rat activiy in July were 6.40.

thatin June but the lower

in July.

old lava flow only had ra activiy in August.

44 DISCUSSION

Kisk s 3

 an increase in food

diversity at lower el

5. In addiion to vegetation the lower elevations had beter

Kiska provide
accessto living and dead intertidal organisms including ke, ish, mollusks, and

invertebrates. Rat f w Norway rats

fecding on amphipads i the beach wrack and small invertebrates on Fucoid Algae (Kurle



2003). Further b

(observations by CJE and ILJ 200)

Island, Bri Canada (82 C/100TN at i Drever 2004)

B Harestad

1998; Hobson et al. 1999). A similarstudy was conducted at Langara o compare tap

"
used, he enie iland.
i pe
Norway ats t Kiska sland.
R Kiska Island, Alask
in 2008 nd 2006, Fortunatl 1006, peanut b

favored wax blocks, also was an easy and inexpensive method 10 apply i the terain at

Point, Kiska Island.

Siius Point. wella Kis abor

itensive and more expensive to employ. Since atsat Kiska Harbor may prefer different

baits it i Kisk

forthat part of the sland.



1999). The I variable and »

Norway rats. This posibilt is consistent with anccdotal observations of fluctuating rat

For

persist together in the same habita.



E] Ea) 3 L
" T o 0 e o 0N
el s ¢ st Sunads dea Jo 0N
e 81 82 st Sy dea jo oN
eIy PO Tiod oS GHON 10435
aonbuoy soqup v et
SO0 EASTIY “PUS] BYSE [eA33 T¢ SUOpIo] 234 ¢ (1D 001 53amde) 30uspunge e K

xopup 1 3igeL




Al AN TR WA gy ite . 5. e AR =T, |

NEE R

EEE R EE
FEEEE R R
FEEEEEREE

o
T
T (205
T
l
=

2lmofn e oo

Vs L

oL st ¥ ol

o Sunp

900z ut SRy “pu

I o STLS 10 a0 s Xopul

i s

sy dwy T oL






n

19 o B a5
AR T

(enueg)  SBemm S =
pueis| Bxsiy -
]




Bering Sca
Sirius Point

1
/ Bob's Plateau

(old lava)
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Figure 4.3 Approximate locations ofactvity index transect lines at irius Point. Kiska

Iland in 2006,



CHAPTER FIVE

SUMMARY
Although s reg

” " o it 46 oo
o Alaska
would g yeasof monioring

‘auklet reproductive success at Kiska, 2001 and 2002, stllremain the owest ever

recorded for Least Natural

seabird colony are normal over time (Cairs 1987). Buldir and Kasatochi,islands that

forover 10

cyelical patern. However these fluctuations never reached below 34%. In comparison,

Kiska Island's owest estimated reproductive success was by far the lowest ofall islands

9% in 2002 (16% in 2001) over a 6 year period. Furthermore, Kiska's auklet colony

estimates for Iy P
rebounded 10 normal levels (549% in 2006). Overall productivity was significantly lower

“ 724,40

6. <0.0001, Buldir. 2 = 558, df 6, P < 0.0001). Further survval monitoring at

larger sampl of 2004,

2008 or L is necessary to

compare threats (0 different olonis in Alaska



New Lava indi y

et the social se

was typical for a high density population. Furthermore, Norway rat hom ranges were.

islands.

More

iformation on factors affecting at over-winter survival at Sirius Point would be useful

Kiska Island, Alask

n2005 and 2006, Fortunatel n 2006, peanut but

Sirius Point, Kiska sland. This non-invasive method will likely prove o be a good

suchas

Sirius Point.

. ropical

1999). The imate o Kisk i 2 P
r of

‘Norway rats. This possibilty is consistent with anecdotal observations of luctuating rat

For

abundance at




persist ogether in the same habita,
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Appendix A. S

Sirius Point, Kiska sland in 2006 (Habitat 1-New Lava, 2-01d Lava, 3-Beach, 4-Large

Boulders) (UTM, Projection: NAD27 Alaska).
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