ANWR Progress Report Number FY86-6

CALVING DISTRIBUTION, INITIAL PRODUCTIVITY,
AND NEONATAL MORTALITY OF THE
PORCUPINE CARIBOU HERD, 1985

Kenneth R. Whitten
Francis J. Mauer
Gerald W. Garner

Key words: Caribou, Porcupine herd, calving distribution, productivity, neonatal
mortality, predation, post-calving movements, Arctic-Beaufort, north slope

Alaska Department of Fish and Game
1300 College Road
Fairbanks, Alaska 99701

and
Arctic National Wildlife Refuge
U.S. Fish and Wildlife Service

101 12th Avenue
Fairbanks, Alaska 99701

February 1986

496



ANWR Progress Report No. FY86-6

Calving distribution, initial productivity, and neonatal mortality of the
Porcupine caribou herd, 1985.

Kenneth R. Whitten, Francis J. Mauer, and Gerald W. Garner. Alaska Department
of Fish and Game and U.S. Fish and Wildlife Service, Arctic National Wildlife
Refuge, Fairbanks, Alaska.

Abstract: This report presents information collected during the third year of
a 3 year study by the Alaska Department of Fish and Game and the U.S. Fish and
Wildlife Service of the Porcupine caribou herd’'s calving distribution, initial
productivity, and neonatal mortality. Calving distribution and areas of
concentrated calving activity were determined by relocation of 57 radio-collared
adult (3+ years old) female caribou (Rangifer tarandus) and by aerial
reconnaisance surveys during 1late spring migration and calving seasons.
Distributions of calving caribou extended across the arctic coastal plain and
foothills from the Hulahula River in Alaska to approximately the Babbage River
in Canada. A major concentration of calving activity occurred on the coastal
plain and foothills from the Hulahula River to the Ekaluakat River. A second
concentration area occurred on the coastal plain south of Stokes Point in Canada.
The peak of calving occurred on 31 May - 1 June which was slightly earlier than
previous years. Thirty-eight of 56 (68%) radio-collared females 3 years old or
older produced calves, ang initial productivity appeared to be similar to that
of recent years. During 2-5 June, 66 calves were captured in the Jago River -
Aichilik River calving concentration area, and fitted with mortality sensing
radio-transmitters. Radio frequencies were monitored at least daily and visual
checks were made every 48h during 2 June - 1 July. Monitoring was less intense
during the remainder of July and continued on a monthly basis through 1984.
Thirty-eight productive radio-collared females were monitored as a control group
on 1-3 day intervals during 27 May-27 June. During 2 June-3 September, 14 study
calves died. Four calves died as a result of study-induced abandonment. Two
radio-transmitters apparently failed soon after installation. The natural
mortality rate of the remaining calves was 16.8%. Categories of natural
mortality included: mammalian predation (brown bear, Ursus arctos and wolf Canis
lupus), 30%; avian predation (golden eagle, Aquila chrysaetos), 30%; undetermined
predation, 10%; natural starvation, 10%; disease, 10%, and undetermined causes,
10%. The geographic distribution of mortality of study calves as well as that
of unmarked adults and calves was primarily oriented towards the eastern and
southern coastal plain/foothlls areas in Alaska, and may be attributed to
generally higher concentrations of predators in that region. Increased incidence
of mortality among study calves was measured during fall migration in regions
south of the Brooks Range and British Mountains, but were not investigated prior
to this report.
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ANWR Progress Report No. FY86-6

Calving distribution, initial productivity, and neonatal mortality of the
Porcupine caribou herd, 1985.

Much of the coastal plain portion of the Arctic National Wildlife Refuge (ANWR)
was opened to a limited oil and gas exploration program by the Alaska National
Interest Lands Conservation Act (ANILCA) of 1980. If significant potential for
petroleum resources are indicated, Congress may pass additional legislation to
open ANWR to further exploration, leasing, and development. Caribou from both
the Porcupine and Central Arctic herds utilize portions of the coastal plain of
ANWR for calving, post-calving aggregations, and insect relief activities during
the spring and summer (U.S. Fish and Wildife Service 1982). Parturient female
caribou and post-parturient females with young calves are sensitive to
disturbances associated with human activity (de Vos 1960, Lent 1964, Bergerud
1974, Cameron et al. 1979, Davis and Valkenburg 1979). Studies conducted
annually since 1974 have shown that female caribou with young calves avoid the
Prudhoe Bay oil field and adjacent Trans-Alaska Pipeline corridor (Cameron and
Whitten 1976, Whitten and Cameron 1985). It has been suggested that displacement
of parturient female caribou and females with young from traditional areas may
cause increased calf mortality which could ultimately contribute to population
decline (Bergerud 1976, Calef and Lent 1976, Klein 1980).

Mortality factors and rates associated with potential displacement need to be
assessed to make predictions regarding calf survival and herd productivity if
traditional calving habitats are further explored and developed for petroleum
production. Consequences of displacement from traditional insect relief areas
and preferred forage areas, and the overall impacts of human/industrial
disturbances also need to be evaluated. ANILCA requires the evaluation of
potential adverse effects that o0il and gas exploration, production, and
development on ANWR might have upon the Porcupine caribou herd. 1In addition,
if petroleum development on ANWR is allowed, more information on caribou
distribution and habitat use during the calving and post-calving periods is
needed to formulate recommendations for leasing schedules, placement of
facilities, and other mitigative measures. In particular, causes and patterns
of calf mortality need to be examined with emphasis on differences between areas
or habitat types, in order to assess the the possible effects of displacement
from development sites. This study focuses on determining annual calving
distribution, initial productivity, and neonatal caribou calf mortality on the
calving grounds and post-calving areas of the Porcupine caribou herd and was
initiated in 1983 as a joint project between the U.S. Fish and Wildlife Service
(USFWS and the Alaska Department of Fish and Game (ADF&G).

Objectives for this study were:
A. Primary
1. Delineate calving distribution of the Porcupine caribou herd and

identify annual consistencies in calving distribution and/or common
characteristics among separate calving areas.

2. Determine initial calf production and extent, causes, and chronology
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of mortality among neonatal calves (i.e., 4-6 weeks postpartum).

3. Measure variation in calf mortality and calf mortality factors
between core and peripheral areas and/or between different habitat
types or localities.

B. Secondary
1. Provide productivity data for analysis of herd status.
2. Identify characteristics (i.e., habitat, snow ablation patterns,

topography, etc.) of core and peripheral calving areas and/or calving
areas in different habitat types or localities.

3. Provide additional collared caribou for concurrent studies of
over-winter calf survival and seasonal movements.

4, Provide incidental observations of other species as part of the
overall ANWR baseline studies, including casual or incidental
locations of radio-collared muskoxen, brown bears, and wolves.

This study was conducted concurrently with studies of the status (population size
and trend), over-winter calf mortality, and winter distribution of the Porcupine
caribou herd. Adult caribou collared in conjunction with those studies aid in
the conduct of this investigation. Collectively, this study is part of a
comprehensive environmental inventory and assessment of the potential petroleum
development area of ANWR. This report presents preliminary findings of the 1985
field season.

Methods and Materials

Study Area

The study area was located on the north slope of ANWR extending east to the Blow
River in Canada and south to the southern slopes of the Brooks Range, depending
on annual variation in caribou distributions. In 1985, the study area extended
from the Sadelrochit River on the west, to the Babbage River in Canada on the
east, and from the Beaufort Sea coastline on the north, to the southern slopes
of the Brooks Range on the south.

Most study activities occurred on the coastal plain and foothills portions of
the area described above. Descriptions of the physical environment, climate,
geology, vegetation, and other wildlife resources of the study area are found
in U.S. Fish and Wildlife Service (1982). Logistical operations were based at
Kaktovik, Alaska.

Calving Distribution and Initial Productivity

General calving distribution was determined primarily by locating all radio
collared adult female caribou in the Porcupine herd during late May and early
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June. All radio-tracking was conducted from aircraft equipped with standard
tracking equipment (Telonics, Mesa, AZ). Radio-tracking flights during calving
distribution surveys were usually at altitudes greater than 1,000 m AGL. Low
altitude (20-100 m AGL) aerial searches were also conducted to identify calving
caribou.

Low-level transects across the calving grounds between the Aichilik River and
Barter Island were flown using fixed-wing aircraft on 30 and 31 May. All caribou
within approximately 300 m of the flight line were counted and classified as
either newborn calves or adults.

High altitude radio-tracking flights over the northern part of the winter range,
and over the mountains and coastal plain east of the calving areas were conducted
to determine the distribution of bulls and yearlings during calving.

Neonatal Mortality

Caribou calves were captured from 2 areas with higher densities of calving
females. The first capture area was located about 20 - 50 km inland from the
coast on either side of the Jago River and coincided with the historic "core"
calving region of the Porcupine herd. This area included flat, wet coastal plain
in the north, and rolling hills and tussock tundra in the south. The second
capture area was along both sides of the Aichilik River where it emerges from
the Brooks Range mountains. Most of this area was rolling hills with tussock
tundra, but it also included some riparian habitat within the higher mountains
(Fig. 1). This capture area is sometimes considered a peripheral calving area
for the Porcupine herd.

Caribou groups were approached by helicopter (Bell Jet Ranger 206B) with a
capture crew of 3 persons aboard. The helicopter landed approximately

200 m from the caribou and 1 person took a sitting position on the right skid.
The helicopter then proceeded towards the group and a calf was selected for
capture. Selection from groups was standardized (calf on extreme left) to
minimize sampling bias for slower, younger, and/or weaker calves.

The selected calf was pursued by flying approximately 1 m above the ground.
When the helicopter was within 2-3 m of the running calf, the person on the skid
stepped off to the side, ran, and grasped the calf. Sterile surgical gloves were
worn by personnel handling captured calves and new gloves were used for each
handling. When a calf was captured, the helicopter landed and the remaining
members of the capture crew assisted in processing the calf.

Captured calves were sexed, weighed, and measured for total body length, right
hind foot length, and new hoof length (Haugen and Speake 1958). Characteristics
of the umbilicus (moist, dry, absent) and hooves (degree of wear) were noted as
described by Miller and Broughton (1974). Each calf was examined for
abnormalities, and fecal samples were collected from those calves with scours.

An expandable elastic collar supporting a mortality sensing transmitter (Telonics
Inc., Mesa, AZ) weighing approximately 114 g was installed around the neck of
each calf. Mortality mode for tramsmitter units was doubling of normal pulse
rate following a 1 h motion free period. Estimated battery life was 15 months.
Each collar was constructed from a 3.75 cm wide elastic band.
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The initial collar size (25 cm circumference) was achieved by sewing the left
and right ends of the elastic collar band together. Three separate expansion
folds per collar were sewn with incremental amounts of cotton thread stitching.
Each expansion fold provided an additional 7 cm of collar circumference. Maximum
expansion circumference of each collar was 53 cm. Collars were constructed to
break away after the last expansion fold was used. Collars were dyed brown as
in 1984. All collars were stored in plastic bags with local soil and vegetation
for 24 hours prior to placement on calves (Garner et. al 1985b).

Aircraft (PA-18) equipped with standard radio tracking equipment were used to
monitor instrumented calves, locate mortalities, and determine calf locations
and movements. The capture crew in the helicopter occasionally observed an
immediate reunion of the calf with its dam, however, aerial relocation and visual
checks of all marked calves were made at 1-3 h time intervals following release
to determine if the dam rejected the calf. All calf radio frequencies were
monitored for mortality signals at least once daily and visual locations or
location to caribou group were made for each calf every other day from 2 June
through 7 July 1985. Relocation surveys were conducted on a monthly basis from
July through December 1985. Visual and group locations were plotted on 1:250,000
and 1:63,360 scale topographic maps.

All mortalities were investigated as soon as possible using a helicopter for
access. Each carcass and mortality site was examined for information on the
cause of death. Photographs were taken to document mortality sites. Evidence
of predators/scavengers at the carcass site was noted and collected. Each
carcass was placed in a plastic bag, labeled, and transported to Barter Island.
Necropsies were performed on carcasses when sufficient remains were present.
In cases where only hair and bones remained, measurements of weight, right hind
foot length, and new hoof length were recorded whenever possible. The locations
of retrieved carcasses were plotted on 1:63,360 scale topographic maps. Criteria
for determining the category (Cook et al. 1971) and the cause of each mortality
(Table 1) were developed from descriptions of predator kills and feeding
characteristics in the literature (Murie 1948, Thompson 1949, Johnson 1951, Borg
1962, Atwell 1964, Mech 1970, Wiley and Bolen 1971, Alford and Bolen 1972, Cole
1972, White 1973, Miller and Broughton 1974, Bolen 1975, Henne 1975, Miller 1975,
Mysterud 1975, Buskirk and Gipson 1978).

Carcasses of unmarked calves encountered during this and other field studies were
also examined as opportunity allowed. The locations of predators observed on
the calving grounds were noted and observations of interactions between caribou
and predators were recorded. Concurrent field studies of brown bear, wolf, and
golden eagle ecology on the coastal plain on ANWR also provided additional
information relative to this study (Garner et al. 1987, Weiler et al. 1987, Mauer
1987).

Initial productivity and subsequent mortality of calves from 57 3+ year-old cows
and 8 2-year-old radio-collared control cows were compared with data from the
radio-collared study calves. The control females were radio-tracked in late May
and early June 1985 as they arrived on the calving grounds and their locations
were plotted on 1:250,000 scale topographic maps. Parturition status was
determined by low-level aerial observations of the presence/absence of young,
antler shedding (Lent 1965, Epsmark 1971), and udder distention (Bergerud 1964).
Following parturition, productive members of the control group were monitored
on a 24-72 h basis until approximately 27 June.
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Table 1. Criteria used for determining category of observed mortalities of
neonatal caribou calves in northeast Alaska.
Criterion Category
I. Carcass lacks sign of being bitten, chewed I. Predation-excluded
or disturbed by predators.
1. Milk curds absent in abomasum and 1. Starvation

intestinal tract. Lack of mesentary
and subcutaneous fat. Rumen may be
packed with vegetation.

a. No reunion with dam observed a. Probable study-
following release and subsequently induced
observed unattended by dam prior abandonment
to death.

b. Reunion with dam observed following b. Probable
release, but later observed unattended natural
by dam prior to death. abandonment

2. Milk curds present or absent from 2. Exposure/accident
abomasum or intestinal tract.

Mesentary and subcutaneous fat present.

Absence of any signs of starvation.

a. Physical trauma present
i. Broken bones, bruises, etc. a Accident
ii. Gun shot wounds b. Hunter kill

b. No physical trauma present. Carcass c. Drowning
in river or stream. Water in lungs,
rumenoreticulum, or abomasum.

c. No physical trauma or evidence of d. Exposure
drowning.

3. Disease syndrome present, or disease 3. Disease
syndrome noted at capture.
4. None of the above. 4. Undetermined
II. Carcass bitten, chewed, and/or partially II. Predation/scavenging
eaten, involved.
A, Lack of blood in wounds, lack of frothy A. Scavenging
blood in nares and trachea, no bruises
surrounding tooth marks, or no
subcutaneous hemorrhages present.
1. Bones gnawed and chewed, feeding 1. Mammalian
pattern generally not restricted to scavenger

the upper portion of carcass.

2. Bones not chewed, feeding limited to
upper portions of carcass.

3. Neither of the above, or some
characteristics from both.
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Table 1. (Continued).

Criterion Category

B. Blood in wounds, frothy blood in nares B. Predation
and trachea, bruises surrounding wounds
and subcutaneous hemorrhages present.

1. Debilitating physical disorder, or 1. Predator kill
disease syndrome present and other
factors
2. No debilitating physical disorder, 2. Predator kill
or disease syndrome present.
a. Talon wounds on back and sides a. Golden eagle kill

of body. Talon wounds on neck.
Only upper portion of carcass
fed upon. Ribs broken off at backbone.
Leg bones usually intact.
b. Teeth wounds on neck, sides or b. Mammalian predator
legs. Carcass fed upon extensively,
bones chewed and carcass parts
scattered.
i. Extensive trauma to carcass. i. Brown bear
Large portions of carcass
missing. Bones broken or crushed.
Skull crushed. 1In older calves,
rumen not consumed. Carcass often
covered with debris.
ii. Extensive, trauma to ii. Wolf
carcass. Bones broken. Carcass
not covered with debris. Skin at
kill area often not punctured.

iii. Extensive trauma to carcass. iii. Undetermined
Evidence not conclusive for any mammal
species or conflicting evidence.

¢. None of the above. c. Undetermined
predator
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Results and Discussion

Calving Distribution and Initial Productivity

In spite of deep snow on the Alaskan winter ranges and on the southern slope of
the Brooks Range, spring migration of the Porcupine herd followed traditional
routes with no noticeable delays. Caribou from the Chandalar wintering area
moved north and east through the Sheenjek and Coleen drainages into the Firth
River valley. Many first crossed the Continental Divide into the upper Kongakut
River valley, but most of those left the Kongakut River where it turns north and
crossed into the Firth River valley before heading toward the coastal plain.
A few moved directly north from the Kongakut River and down the Aichilik River
to the calving grounds. The latter movement is essentially the reverse of the
mid-summer southward movement taken by as much as 1/3 of the herd in recent
years. For most caribou, however, spring migration does not retrace the route
taken in fall. Fall movements often entail abrupt reversals of direction
followed by staging in various areas before finally heading toward winter range.
The spring migration tends to be more directed, though there may be pauses,
especially when deep snow areas temporarily inhibit travel. Thus, even though
most sections of the spring routes may also be traveled in the fall, the routes
used by caribou to reach the wintering areas and those followed north to the
calving grounds are different.

Many caribou had reached the Continental Divide by about 20 April, while some
radio-collared females remained far south on winter range until May. Once
caribou reached the windswept valleys north of the crest of the Brooks Range and
in the British Mountains, they had easy access to the coastal calving areas.
Many cows were already on the traditional high-density calving area near the Jago
River by 28 May, although others remained scattered eastwards across the coastal
plain and foothills to the British Mountains. As in previous years (Whitten et
al. 1984, 1985a), pregnant cows toward the rear of the migration kept moving
north and westward during the first week of June. Thus the distribution of
collared cow calving sites was skewed much farther west than the distribution
of parturient cows at the onset of the calving period (Fig. 2 and 3).

Some cows did not follow the westward shift toward the Jago River during spring
migration and calving, but instead moved toward the low, rolling hills south of
Herschel Island and near Stokes Point in the Yukon Territory. Thus this region
became an area of relatively high calving density that was isolated from the high
density calving areas farther west (Fig. 1). A similar pattern occurred in 1984
(Whitten et al. 1985a ) and in previous years (U.S. Fish and Wildlife Service
1982). Non-pregnant females and yearlings stayed mainly at the rear of the
calving migration in the east and south; males were mostly on the south side of
the British Mountains.

Peak of calving among radio-collared cows was between 30 May and 1 June

(Fig. 4). Transects flown across the high density calving areas near the Jago
River indicated 25% calves among 76 caribou on 30 May and 17% among a sample of
192 on 31 May. Surveys at the same time in earlier years found about 20 - 25
% calves, and the peak of calving in both 1983 and 1984 was between 2
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and 6 June. The relatively advanced age of calves captured on 2 and 3 June 1985
compared with those captured on 3, 4, and 5 June in 1983 and 1984 (Whitten et
al. 1984, 1985a) suggests that the peak of calving was earlier in 1985.

Among radio-collared cows, 15 of 25 (60%) 3-year olds and 23 of 31 (74%) aged
4 years or oldeE gave birth to calves in 1985. These rates did not differ
significantly (x"=0.89, df=1, P > 0.05). One of 8 (13%) 2-year olds gave birth,
but lost its calf within 24 h. In previous years, no 2-year olds produced
calves, (Whitten et al. 1984,1985a) and the present data also indicate that
2-year olds do not contribute significantly to herd productivity, at least under
current and recent conditions. Initial productivity among collared cows 3-years
old or older has not differed significaatly over the past 4 years (67%, 78%, 74%,
and 67% in 1982 -1985, respectively; X"=1.52, df=3, P > 0.05).

Calf Capture

On 2 June, 30 calves were captured and fitted with radio-collars in the core
calving concentration area along the Jago River, (15 on thaw-lake plains between
the Jago and Okpilak Rivers, and 15 on uplands between the Jago and Okerokovik
Rivers). An additional 29 calves were captured on the eastern periphery of the
core calving concentration along the Aichilik River on 3 June (Fig.l). Seven
calves were subsequently captured (2 on the Jago uplands, 5 on the Aichilik
foothills) during 5 to 7 June to replace those lost to early mortality.

Cumulative time required for capture operations to search, capture, process and
release 66 calves was 5 h 55 min. Average search/capture/procesing time was 5.38
min with processing time averaging 1.65 min. and search/capture averaging 3.73
min. Monitoring techniques using fixed-wing aircraft were used to document
reunions and/or cases of study-induced mortality.

The average weight for all calves captured (Table 2) was 7.75 kg. Males were
heavier, 7.89 kg vs. 7.59 kg for females. The average estimated age of captured
calves was 2.47 days old. There were 36 males and 30 females (1.2 males:l
female).

Calf Mortality

A total of 14 study calf mortalities were detected and investigated between 4
June and 3 September 1985 (Table 3). An additional 8 mortality signals were
detected from September 1985 through January 1986, however, investigations of
their status was completed prior to this report. Case histories for each
investigated mortality are included in Appendix I.

Four of 66 calves captured may have died due to abandonment after capture (Table
3). Study-induced mortality (abandonment by the dam or predisposition of calf
to predation, etc.) 1s inherent using radio-transmitter study techniques.
Transfer of foreign scent (human on calf) appears to increase study-induced

506



L0S

uny 11l G @
\.\ \/. mE% m\
unL £/ 215 @ )

0 N
Ao 62,115 @

)9
L

SUNP 672 ANE @

IN 06 ov o€ (814 [¢21 0

WX 0§ oy og 0¢ ol o
3vOos pue[s] [9Yydsisy

v3s

PONIBSGO [SIl] SDM /DD 8]0D /18quiny 1DJj0o @

‘GEE/ PABH NOGIIDY 8uIdn2IO, 8y 4O
S8IDWEY PBIDJJ0I-01pNI WD -500 JO SUOIDI0T 2 Dl

L404nv3ag

u

x§ \M\Em [ ]

L ?v \.V Ao 05/ 4 59 @ m,\ . \
i ¢ Ve N
N v s/ TL un, \\uv\AQ < Aoy Om\w\m
o iE/2055 @ » I sunp pograve )

S
Aoy i§ 7 £2 408 . !
\\ P U L/GIS ‘ un 6/89 Ad nﬂﬁ

@ 0w 05/ 06 5o

A o
AOW 1€/29 4 ® ks\\sn\ummi &
\ ® O 05/ 0 ANE
aunp £ /6640 ) \ N
E% 2 94N @

w
\
i)
\\ A\
és 82/18 ha A \_

AW 2L2/22AH8 , \
; . Ao 82/29 4d

NP 1/ GIM . \

sunp 9/65 @
Py ® 8o 05555

.E% \\miq& N

. Ao, N
ount 9/97 8d VOE/808 84

puels] Iaieq)
HIAOI BN

i

069

004




‘uoseas 3urAaTed G861 @Yl Jurinp noqraed

9TBWSJ PIIBTTOD-0Tpel jJurudaad Aq sjuswasow Jo uoTjejuesaadar OTJewayds ‘¢ 814

uioq SseNDI Jo Jequiny | b

sa/pwesy Juoubstsd Ag

0 JUBWSIOW JO UONIBLP puD Jequiny Y
bumipo  jo
@ JOSUO D JU8SaId SIIDWSy JuDUbSIy
\ SNLW /
9 / c/ 6/
© O—>E)——1>@)
JONY il JONIY JNYDBUOY — 19AlY YIAOYOIIYD — 4OAIY DJYDIAL
o/ o4 o/ o/

801y MOLD J3A1Y Yfdl 901y InYDBUOY 19Ny NINOYOI3Y(

508




*G861 ‘paay noqraed aurdnoaog
¢poA19SqO 1ISATJ ©19M SMOD PIIBTTOO-OTPEA /¢ JO SIOATED UIOGMDU udYm Saje( ‘4 “8Ta

NN
b2 £2 22 I 02 6/ 81 4 9/ &/ &l £ 2l 1l o/

AW
/|_IE 05 62 82 L2

L R

o s g
A;:
~

UoIjDN19Sq0 04 401id ADp | < 3/0p Y4i1g 3/qDGOIS T
uoNDAIESGo 0f 4014d SADp 2 > 8/0p YliIg 3IgDGold O

uoloN48sqo o) 4otid Aop |S 8/0p ylig 3gpgois @

i

| |
| |
v IV

b

J----o—

@

q____________,__________._..___

<
AINYISEO SINTVI SJO HIEGWNN

509



SATTVY Lzt € M/H L1q LA ] S'Gce 88 78 d "d"Q ofer S8 aunp 7 8¢
(I2q0320Q) vPER(Q 6%°1 4 M/H £L1g S'¢ 0" %E %8 L°L d *d°o oler Gg aunf g LEe
(aung 4Z) peeq Z€°1 4 M/Hd Laq YL 0°%e 6L S L d "3 o8ep Gg aunp g 1

SATTV 94°1 14 M/H £xq L8 S He 88 Z°8 I *d") o%er Gg dung ¢ GE

SATTV 06°'T 4 M/Hd ISTOR '8 S ve %8 6°¢L 2] *d°n oler Gg sunp g he
(sunp ¢) peaq 60°2 € M/Hd Lag '8 0°ze Z8 6°9 W *d*p oSer Gg aung 7 €€

BATTY 20°'2 4 M/Hd ISTOR 8L 0°%e w8 S°¢L W *d°n oler 68 sunp g (4%

SATTV 00°6S € M/H ussqy Lt 0°1€ Z8 LA K *d°0 olep Gg aunf g 1€

8ATTY V/N Z M/H £Lag 8L 0°9¢ 88 0'8 R TSYIL NTTTYOTY Gg aunp ¢ (1%

SATTY V/N T MS/Hd £Lpootg 9'8 0'Gce €8 8’9 d TSYU3J ATTTIYOTY 68 aunp ¢ 62

SATTVY Syl 14 M/H £1q Lt 0°2¢ L8 S'L d TSY3Id NTTTYOTY Gg aunpg ¢ 82
(sunp ¢) peaq 0Z'1 € M/H Lag €8 S°Ge 76 0°6 W "SY3Id MTTTYUOTY Gg aunp ¢ Lz

BATTV o't Y M/H jussqy 16 0°9¢ 101 6°T1 W TSYIL ATITYOTY Gg sunfr ¢ 92

SATTVY V/N [4 M/H Lag 2L 0°LE 06 6°8 3 ‘sy3ig qITIY2TVY 68 aung ¢ %4
(aunp g) peseq 81'T € M/H Lag 0'g [ 4 6 Z°6 d TSU NTTTYOTY Gg aunp ¢ k24
(eunp ¢) peasq 9e°1 L M/H Laq 1°6 0'%¢ 68 [} d TSUIN YTTTYOTY Gg eunp ¢ [ %4
(Lrenuep) ypeeq 60°1 Z M/Hd Juasqy 'L 0'¢ge G8 6°9 d TSYIZ NTTTYSTY Gg sunf ¢ k44

aATTY ST'T € M/H £Laq Z'8 0°9¢ L8 ] 3 “SY3d MITTUOTY Gg aunf ¢ 12
(sunp ¢) peeq 9s°1T (4 M/H £Lag 0’8 0°LE 16 2°6 W "SYIg ATTIYITV Gg 8unp ¢ 0z

sATTVY he'l T M/Hd ISTOR "L S %e L8 8°9 W "SY3Id MTTTYOTY g8 aunp ¢ 61

8ATTY ST'1 € M/Hd £ag 9°'g G°'GE g8 [ d TSYId ATTTYDTY 68 aunf ¢ 8T

8ATTIVGO'T 2 M/Hd ISTOR '8 0°€e 8L S'9 W "SYId ATTIYSIV Gg aung ¢ Lt

OATTV LS°T € M/H Jussqy €L 0°6¢ 68 9L 3] "SYIJ NITTUSTY Gg aung ¢ 91

SATTV V/N b M/H juasqy o's 0°9¢ 26 8°'8 W ‘SYId MTTTYOTY Gg sunp ¢ ST

aATTY [ 04 (4 M/H Lxq £°¢L 0" %¢ "8 9°¢L 4 TSY3I3 VTTTYDTY Gg eunp ¢ "1

BATTY 2e°1 4 M/Hd La1q 0°9 0°2¢ 6L 6°6 d TSYIT MTTTYSTV Gg aunp ¢ €T
(sunp g) peeq V/N Z M/Bd ISTOR £°8 0°2¢ 8L Z'9 H "SY3g NTTTUOTV 68 sunp ¢ (49

BATTV 8T'T Z M/Hd ISTOR 6°¢L 0°ye 6L 8’9 W TSYIT NTTTYDTVY Gg eunf ¢ 1T

BATTVY ZY'T Y M/H £La1q L8 S°LE 20T 1°0T d TSY3II ATTTYL2IVY Gg eunp ¢ (128

SATTVY ot°2 € M/H juesqy 9L STHe G8 0°8 R TSYRL ATTTUOTY Gg sunf ¢ 6

8ATTY 0tT°§ Z M/H £1g 9°L 079¢ L6 1°6 d "SUYII NTTIYSTIY Gg sunf ¢ 8
(Tequendag) ypeaq V/N € M/B uasqy 'L 0" %€ 68 9L K+ "SYI AITIYSTY Gg aunp ¢ L
(I840390) »PE(Q (A5 14 M/H Lag S°¢L G'9¢ LB 6°8 W "sY3g ATTTYOY Gg aunf ¢ 9

SATTV 9Z°1 14 M/H Laq €L 0°€e 06 0L d "SYId ATTTYITY Gg aunf ¢ S

8ATTVY LT°T € M/H jussqy 2L S He 26 9°L R "SY3q ATTTYDLTY Gg aung ¢ Y
(19q0300) ¥PEO(Q 0e°T Z M/H L1q (AN 0°€€ €8 9°¢L W TSUIINTTIYOTY ggeunf g €

2ATTV 25°1 € M/H ussqy L'L 0°%e 6L %'8 W "SYI NTTTYITVY Gg esunf g (4
(aunp 6T) peeq SL°T 2 M/H Laq 2°¢L 0'€e €6 LA W "SYI NITTYS1VY Gg sung ¢ 1

9861 uer (urw)ewty 39 ,UOT3IpUOd  UOTFIpUOD (W) q330a]  (WO)Y3suaT (@) ) GoT3e007] GRS ou
snjess  BuTTpueq pejewtisy | 3JOOH SNOTT TquIp 30Oy MaN 3003 PUTH  y3j3ue] ysTaM x99 eangdeny  3Ted
‘GEET ‘98nFey SITIPTITM TRUOTIeN OT30IV ‘SeATed NoqiIed paIeT[00-OTpel JO SUOTFRAISSHO PajeTal TEATAINS pue SOT3STISoRIRYd TRITSAYJ

‘2 e1qey

510



‘uoT3e3TISOAUT punoa? Aq pawITIUOS Fou 3ng pPeqds21dp A3TTeIION.

‘Kep aToym 79saiesu 03 pPapunol a8y

‘urom ATIYSTIS=MS ‘UIOM S2A00Y=M !3J0S=g ‘pouspiey ATTetired=gg 'psuspIey=H

q
B

G8°'T ("2 9L L 7°%¢ §2°98 SL' L sagfeIase T1eIsAQ
{5°'2 L L T°%¢ ‘98 6G°¢L sogeTsAe aTRWA]
6E°Z 08°¢L 9°%e 2798 68° L sa8elaay aTeR
(eunp ¢T) peeq [ 4 Z M/H Laq €L 0°€€ €8 1°9 d ‘sU3d NITTY2TY gg eunp / jele]
(3sn8ry 1¢) pesq SE'T 4 M/H Laq LA 0" %€ 6L 8°9 d TSYU3IL ATTIYDTY ggaunp g S9
(18903°0) vP®2Q Gy'1 € M/Hd Juasqy S'L 0°%eE "8 1°¢ q "SUIJ NTITTUDOTY Gg |ung ¢ %9
8ATTY [ € M/H Juasqy 0’8 G'Ge "6 S'01 H TSYI ATTTYOTY Gg 8ung ¢ €9
SATTY 07°1 Z M/H Lag 2L 0°9¢ "8 9°¢ W 'sy3g osep gg sung ¢ 29
SATTV V/N € M/H Juasqv L L 0°%g €8 2°8 W ‘sy3jg oger Gg sunp ¢ 19
(sunp ) peeq V/N € M/H Juasqy 1°¢L 0" %€ 8L 9L W *sysg o%er Gg sunp g 09
BATTV 0s°2 (4 MS/Hd ISTOR 6°L G'EE %8 0’8 g ‘sy3j o3er Gg 8unf 2 6§
(ToqUBO3() yped(q 5 24 14 V/N ISTOW €°8 G EE 68 "L W ‘sy3g oSer Gg !ung z 8S
SATTVY € 1 € M/H jussqy Lt STHE 88 8L W 'sy3g ofep Gg aunp g (s
(aung »2) pesq Y1 T M/Hd Apoo1d L9 0" €€ {8 %°9 W *sy3q oSer gg sunpg z 9s
(T9qUBI3Q) xpeRq 11°2 Z M/H £ag €°L 0°G¢ 86 Z°'8 J 'sy3j ofep Gg eunp 2 GS
BATTV 6%°T (4 M/Hd ISTON Z'8 [ 2 L8 9L 4] 'sy3g olep Gg sunp g "s
BATTVY 80°2 2 M/H L1q (N4 0°€¢ 18 6°9 d 'sy3g oder Gg sunp 7 €S
8ATTV Sy°1 € M/H Juasqy 9L 0°LE (8 LA} W *sy3j oger Gg aunp g (49
eATTVv 9€°1 4 M/HA Laq 8°9 0°ce Le [ g 'sy3g oser Gg sunp g 16
(sunp g) peaq (S°1 € M/H juasqy 8°¢L 0°se 06 €'8 W ‘syig olep Gg sunp Z 0S
9ATTY 96T € M/Hd Jussqy L L 0°LE 16 1°6 d ‘sy3g ofep Gg |sung Z 6%
aATTVY 0e’1 € M/Hd juasqy [ 4 G €EE 3] 9°'9 d *sy3g oger Gg sung 7 8y
BATTY 22°2 1 M/Hd 9STON 1°¢L G°EE 18 8°g W ‘sy3j oBep Gg eung Z A4
BATTV 8y T € M/H Juasqv L [ 26 '8 d 'sy3g olep Gg aunp 7 gy
9ATTY 01°2 v M/H Lxg 0°6 0" ve Z8 6°9 d *d 9 o8ep gg aung 7 SY
9ATTVY GeE'1 ¥4 M/H ISTOW 9°¢L 0°9¢ "8 0’8 W *d*o ofep Gg sunp g 4
SATTVY 1e°1 € M/H £ag 2’8 G°'2¢ 08 L9 d *d"o ofep Gg aunp Z £y
9ATTY v/N € M/H Lag $'8 0°Ge Z8 L7 L H *d*p o3er g8 aunp 7 ZY
8ATTY GE'T T M/Hd £poo1gd "] G €€ 72 1°¢L W *d°D o%ep 68 Pung Z 18
(sunp 0Z) peeq %1 Z M/Hd £ag 9L S hE 28 LA H *d°p olep Gg aunp 7 oy
8ATIV SE'T Z M/Ha Lag 0°'8 S ve 88 9L W *d°D o%ep Gg sung g 6€
9861 Uer (Utw)owty ek gUOTITPUOS  UOT3ipuod  (Ww)y3zsue| (Wo)43susy sy {3 UOT3e007] ®3ep “ou
snqeqg SurTpuey pajewr3isy JooH SNOTTTqU Jooy maN 3003 puTH yasus] 1y3teM Xeg aangde) F1ed
(penutquo)) g ¥Tqel

511



mortality rates (Whitten et al. 1984). The use of sterile latex gloves, holding
captured calves away from contact with the capture crew, and scenting the collars
with natural moss and soil (Dickinson et al. 1980) and dying collars brown prior
to deployment or redeployment on calves helped to minimize foreign sight and
scents. Study-induced mortalities in 1985 were low compared to earlier years
of this study (Whitten et al. 1984 and 1985a). Any further studies of caribou
calf mortality using radio-collaring techniques should also employ the same
capture and handling procedures to minimize study-induced mortality.

Table 3. Probable causes of mortality for 14 of 66 radio-collared caribou calves
between 4 June and 3 September 1985.

% Total
Category Number or Calves Mortality
I. Predation - excluded mortality
1. Starvation
a. probable study-induced abandonment 2 14.3
b. probable natural starvation 1 7.1
2. Disease (congenital) 1 7.1
3. Undetermined cause 1 7.1

II. Predation and/or scavenging involved

1. Predation
a. Predator kill and other factors
1. Mammal predator/study-induced abandonment 2 14.3
b. Predator kill

1. Golden eagle kill 3 21.4
2. Mammalian predator, probable wolf 2 14.3
3. Mammalian predator, undetermined 1 7.1
4. Undetermined predator 1 7.1

(brown bear/golden eagle)
TOTALS 14 99.8%

Two calf transmitters failed during June, leaving 60 calves for which natural
mortality rate could be calculated; 10 (16.8%) died between 3 June and 3
September, 1985 (Table 4). Nine calves (15%) died on the calving and
post-calving areas, and 1 died during late summer south of the continental
divide. Previous levels of natural mortality among radio-collared neonates on
the calving and post-calving habitats were 15.4% in 1983 and 6.6% in 1984
(Whitten et al. 1984, 1985a).

Predation was the cause for 70% of the natural mortality in 1985. Other natural

causes (starvation and disease) each accounted for 10% of mortality and the
probable cause of mortality could not be determined 10%. Predation by mammalian
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Table 4. Proportions of observed natural mortalities occurring among
radio-collared caribou calves during 4 June to 3 September 1985.

Number of Proportion (%) of Proportion of

Mortality category calves sample calves natural mortality
Mammalian predation 3 5.0 30.0
Golden eagle predation 3 5.0 30.0
Undetermined predation 1 1.7 10.0
Natural starvation 1 1.7 10.0
Disease (congenital) 1 1.7 10.0
Undetermined 1 1.7 10.0

TOTALS 10 16 100%
predators (brown bears and wolves) accounted for 3 of 7 predation - related

mortalities. In 2 of these, wolves were suspected as the probable cause. The
remaining case of mammalian predation could not be differentiated between brown
bear or wolf. There was also one case in which differientiation between brown
bear and golden eagle as primary predator could not be established. Brown bears
were relatively common on the calving grounds during the calving season. The
movements of radio-collared brown bears to the calving grounds generally
coincided with arrival of the cows at calving time (Garner et al. 1987). 1In
spite of 12 known wolf mortalities from a minimum 1984 fall population of 34
adult wolves associated with the northern portion of ANWR, the incidence of wolf
observations on the calving/post-calving habitats of the PCH did not decline
sharply over those of 1984 (Weiler et al. 1987). Three radio-collared calves
were killed by golden eagles. The abundance of golden eagles appeared to be
similar to that recorded in previous years (Whitten et al. 1984, Mauer 1985,
1987).

Natural starvation was the probable cause of death of 1 radio-collared calf.
This calf apparently became temporarily separated from the dam, was unable to
suckle or was not allowed to suckle. One radio-collared calf apparently died
because of congenital defects (abnormal heart) and pneumonia complications,
This is the first such case documented in 235 radio-collared calves over the past
4 years. In one case the mortality could not be determined, but was due to
natural causes.

The chronology of natural mortality of radio-collared calves followed a pattern
similar to that of the 2 previous years (Fig 5.) (Whitten et al. 1984, 1985a).
Natural mortality was high during the first month of life (n=9), then decreased
sharply during summer (n=1) and increased during fall (n=8).

Twenty-five carcasses of unmarked calves were collected from areas utilized by
calving and post-calving caribou between 30 May and 30 June 1985. Several
additional carcasses were observed from fixed-wing aircraft, but could not be
retrieved due to a lack of ground access. Necropsy examinations revealed that
10 (40%) were killed by golden eagles; 6 (24%) died of starvation/pneumonia; 3
(12%) died of undetermined disease; 1 (4%) died of exposure; 2 (8%) were probably
killed by wolves; 1 (4%) was apparently trampled by an adult caribou; 1 (4%) had
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an abnormally low birth weight (weak/non-viable); and the cause of 1 mortality
could not be determined.

Eighty percent of the natural mortality among radio-collared calves occurred in
foothills and mountainous terrain located in the eastern and southern portions
of the calving/post-calving habitats during the intensive study period

(Fig 6). The distribution of mortality sites of unmarked calves and adults found
during field operations was also greater in these areas (Fig 6). This geographic
relationship is consistent with results from the previous 2 years (Whitten et
al. 1984, 1985a), which also indicated a preponderance of mortality occurring
in the southern and eastern foothills/mountains. Field studies of brown bears
(Garner et al. 1984, 1985, 1987), wolves (Weiler et al. 1985, 1987), and golden
eagles (Mauer 1985, 1987) indicate a greater abundance of these predators in the
foothill/mountain zone.

Natural mortality of radio-collared calves during the calving/post-calving period
(2 June - 1 July) was 15.0%. Calves born to radio-collared females aged 3 years
or older had a higher mortality rate, (24.3%) for the same period. The calf
mortality rate measured by control cows includes still-born calves, a factor of
mortality not measured using the radio-collared calf technique. Excluding still-
born mortality, the control rate (17.1%) ?id not differ significantly from the
mortality rate among collared calves (X"=0.07, df=1, P > 0.05). A similar
pattern for radio-collared calves and control calves (17.5% vs, 27.8%),
respectively, was recorded in 1983 when calving distribution (Jago River
foothills) was similar to that of 1985 (Whitten et al. 1984). In 1984, mortality
of both radio-collared calves (7%) and control calves (4.4%) was lower (Whitten
et al. 1985a). Calving distributions in 1984 differed in that a major
concentration occurred along the Niguanak River (approximately 10-15 km north
of foothills calving areas), and in the Aichilik River foothills. Movement of
nursery groups following calving in 1983 and 1985 during the immediate
post-calving period (10 - 20 June) was southward towards the foothills and
mountains (Whitten et al. 1984),. In contrast, the 1984 Aichilik calving
distribution shifted northwesterly onto the coastal plain and merged there with
the Niguanak distribution (Whitten et al. 1985a). These observations further
support the observation that habitats more distant or mnortherly from the
southern/southeastern foothills and mountains zone may afford greater advantages
to calf survival.

Movements

Marked calves in both the Jago and Aichilik capture areas, remained near capture
sites during the first 48-72 hours after capture. Both upland tussock meadows
and riverine habitats were used by radio-collared calves and their dams. Calves
of the Jago area gradually moved in southerly, westerly and northwesterly
directions, while the Aichilik calves moved primarily southwest and west. A
unified movement to higher elevations to the south and southwest by the Jago
group occurred during and immediately following a snowfall on 10 June. The
Aichilik group also shifted more toward the southwest. By 18 June members of
the Jago group extended as far west as the Sadlerochit River and the Aichilik
group extended west to the Okpilak River Riparian areas along the Salderochit
River were used extensively at this time. On 19 June nearly all members of both
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Fig. 6 Locations of investigated caribou
mortality sites’ (27 May - | July, /1985)
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groups reversed direction and increased their movement rate several fold (Figs.
7, 8, 9. Scattered caribou groups near the coastline also demonstrated a
similar directional movement towards the east. This synchronous shift by
essentially the entire Porcupine calving group in Alaska coincided with
emmergence of mosquitos reported at several locations within the study area.

The eastward movement occurred in a broad band across the central and southern
coastal plain region and in concentrated corridors within east-west valleys of
the foothills and mountains (Fig. 8). Movements through the foothills shifted
northeastward prior to reaching the Kongakut River on 24 June. Calving caribou
located east of the Firth River in Canada initiated a swift, nearly simultaneous,
westward movement during 20-22 June. These caribou merged with juvenile, barren
female and bull groups in the foothills west of the Firth River that were also
moving west. Essentially all segments of the Porcupine caribou herd converged
on the coastal plain and foothills south of Demarcation Bay on 26 June.

A large scattered distribution of caribou extended from the Kongakut River on
the west to Fish Creek in Canada. By 28 June, 2 major movements had developed
from this loose aggregation. Approximately 60% of the herd moved southeastward
into Canada, while about 40% moved southward up the Kongakut River to Whale
Mountain before turning west. Scattered residual groups numbering perhaps a few
thousand persisted on the Alaska coastal plain and foothills near Schrader Lake
through August. By 30 June the west moving group had reached the Aichilik River
where most of them moved rapidly southeast into the valley of the Leffingwell
Fork of the Aichilik River. The group splintered several times during southern
movements across the continental divide of the Brooks Range. By 4 July, many
caribou had arrived in the upper Kongakut and upper Coleen River drainages. Most
of these groups moved southwesterly and reunited in the vicinity of Table
Mountain by 12 July. These groups continued southwesterly to the vicinity of
0ld John Lake before breaking into smaller groups and dispersing eastward during
late summer.

The southward movement of large portions of the Porcupine caribou herd through
the mountain valleys of the Aichilik, Egaksrak, and Kongakut Rivers during late
June - early July has been observed each year since 1982. This movement pattern
was not observed during earlier intensive caribou studies in the mid-1970's
(Roseneau per. comm.). The presence of numerous old trail systems visible in
moist soil areas and on talus/scree slopes of this area, suggest similar
movements have occurred in the past.

Acknowledgements

Appreciation is extended to members of the Arctic National Wildlife Refuge staff
and the Alaska Dept. of Fish and Game, Fairbanks Regional Office, who assisted
this study in various ways. Pilots D. Miller, R. Kaye, M. Clark and K. Butters
provided safe air support for the project and their efforts are greatly
appreciated. D. Russell and W. Nixon, Canadian Wildlife Service assisted by
conducting radio-tracking surveys in Canada.

517



Literature Cited

Alford, J.R., and E.G. Bolen. 1972. A note on golden eagle talon wounds.
Wilson Bull. 84:487-489.

Atwell, G. 1964. Wolf predation on calf moose. J. Mammal. 45:313-314.

Bergerud, A.T. 1964. A field method to determine annual parturition rates
for Newfoundland caribou. J. Wildl. Manage. 28:477-480.

Bergerud, A.T. 1974. The role of the environment in the aggregation,
movement and distribution behavior of caribou. Pages 552-584 in V. Geist and
F. Walther, eds. The behavior of ungulates and its relations tc management.
IUNC News Series No. 24. Morges, Switzerland. 941 pp.

Bergerud, A.T. 1976. 1Impact on the living environment. Transcripts of the
Mackenzie Valley Pipeline Inquiry. Vol. 106.

Bolen, E.G. 1975. Eagles and sheep: a view point. J. Range Manage.
28:11-17.

Borg, K. 1962. Predation on roe deer in Sweden. J. Wildl. Manage.
26:133-136.

Buskirk, S.W., and P.S. Gipson. 1978. Characteristics of wolf attacks on
moose in Mount McKinley National Park, Alaska. Arctic 31:499-502

Calef, G.W., and P.C. Lent. 1976. Impact on living environment.
Transcripts of the Mackenzie Valley Pipeline Inquiry. Vol. 106.

Cameron, R.D., and K.R. Whitten. 1976. First interim report of the effects
of the Trans-Alaska Pipeline on caribou movements. Joint State/Federal Fish
and Wildlife Advisory Team, Special Report No. 2. 39 pp.

Cameron, R.D., K.R. Whitten, W.T. Smith, and D.D. Roby. 1979. Caribou
distribution and group composition associated with construction of the
Trans-Alaska Pipeline. Can. Field-Natur. 93:155-162.

Cole, G.F. 1972. Grizzly bear-elk relationships in Yellowstone National Park.
J. Wildl. Manage. 36:556-561.

Cook, R.S5., M. White, D.0. Trainer, and W.C. Glazener. 1971. Mortality
of young white-tailed deer fawns in south Texas. J. Wildl. Manage. 35:47-56.

Davis, J.L., and P. Valkenburg. 1979. Caribou distribution, population
characteristics, mortality and responses to disturbance in Northwest Alaska.
Pages 13-52 in Studies of selected wildlife and fish and their use of habitats
on and adjacent to the National Petroleum Reserve in Alaska, 1977-1978.
105(c) Land Use Study, USDI, Anchorage. 423 pp.

de Vos, A. 1960. Behavior of barren-ground caribou on their calving grounds.
J. Wildl. Manage. 24:250-258.

518



caribou

Herd.

distributions of radio-collared

7 Summary of movements and general
calves, Porcupine Caribou

g.

(2-18 June, 1985)




2]

/,
S 3
T Q
”/
S S
S S
SR
S
23
g 9
g 9
1]
mr
S
.wn
3
S 3
E R
g X
S o8
(OS]
)
.:m,.

Porcupine Caribou Herd.

i

1985)

(18 June | July,

7 dam

-24 June {

7 22




‘(G861 ‘ouUnf Gz-G) SOATED NOQTIED DPIABT[OO~OTPeI 103 S3IBI JUIWIAOW BN

G686/ INNI

‘6

"8Tu

G/

(S4Y 2/ wy) ANIWINOW LIN

521



Dickinson, T.G., G.E. Wampler, G.W. Garner, and C.D. Simpson. 1980. Mortality
of desert mule deer fawns in Pecos County, Texas. Proc. West Assoc. State
Fish and Wildl. Agencies 60:581-592.

Epsmark, V. 1971. Antler sheding in relation to parturition in female
reindeer. J. Wildl. Manage. 35:175-177.

Garner, G.W., H.V. Reynolds, M.K. Phillips, G.E. Muehlenhardt, and
M.A. Masteller. 1987. Ecology of brown bears inhabiting the coastal plain
and adjacent foothills and mountains of the northeastern portion of the Arctic
National Wildllife Refuge. in G.W. Garner and P.E. Reynolds, eds. 1985
Update report baseline study of the fish, wildlife and their habitats. U.S.
Fish and Wildlife Service, Anchorage, Alaska.

Garner, G.W., H.V. Reynolds, L.D. Martin, G.J. Weiler, J.M. Morton, and
J.M. Noll. 1985a. Ecology of brown bears inhabiting the coastal plain and
adjacent foothills and mountains of the northeastern portion of the Arctic
National Wildlife Refuge. Pages 268 - 296 in G.W. Garner and P.E. Reynolds,
eds. 1984 update report baseline study of the fish, wildlife and their
habitats. U.S. Fish and Wildl. Serv., Anchorage, Ak. 777 pp.

Garner, G.W., K.R. Whitten and F.J. Mauer. 1985b. Methodology for studying
neonatal mortality of caribou in remote areas. Pages 139-152 in T.C. Meredith
and A.M. Martell, eds. Proc. 2nd North Am. Caribou Workshop, Val Morin,
Quebec, 17-20 October 1984. McGill Subarctic Research Paper No. 40. 327 pp.

Garner, G.W., H.V. Reynolds, L.D. Martin, T.J. Wilmers and T.J. Doyle. 1984.
Ecology of brown bears inhabiting the coastal plain and adjacent foothills
and mountains of the northeastern portion of the Arctic National Wildlife
Refuge, Pages 330-358. in G.W. Garner and P.E. Reynolds, eds. 1983 update
report baseline study of the fish, wildlife and their habitats. U.S. Fish
and Wildlife Service, Anchorage, Alaska. 614 pp.

Haugen, A.0., and D.W. Speake. 1958. Determining age of young white-tailed
deer. J. Wildl. Manage. 22:319-321.

Henne, D.R. 1975. Domestic sheep mortality on a western Montana ranch.
Pages 133-146 in R.L. Phillips and C.J. Jonkel, eds. Proc. 1975 Predator Symp.
268 pp.

Johnson, D.E. 1951. Biology of the elk calf, Cervus canadensis Nelsoni.
J. Wildl. Mange. 15:396-410.

Klein, D.R. 1980. Reaction of caribou and reindeer to obstructions - a
Teassessment. Pages 519-527 in E. Reimers, E. Gaare and S. Skjenneberg,
eds. Proc. 2nd Int. Reindeer/Caribou Symp., Roros, Norway. 799 pp.

Lent, P.c. 1964, Calving and related social behavior in the barren-ground
caribou. Ph. D. Thesis, Univ. of Alberta, Edmonton. 220 pp.

Lent, P.c. 1965. Observations on antler-shedding by female barren-ground
caribou. Can. J. Zool. 3:553-558.

522



Mauer, F.J. 1985. Distribution and relative abundance of golden eagles in
relation to the Procupine caribou herd during calving and post-calving
periods, 1984. Pages 114-144 in G.W. Garner and P.E. Reynolds, eds. 1984
update report baseline study of the fish, wildlife and their habitats. U.S.
Fish and Wildl. Serv., Anchorage, Ak. 777 pp.

Mauer, F.J. 1987. Distribution and relative abundance of golden eagles in
relation to the Porcupine Caribou herd during calving and post-calving
periods, 1985. 1in G.W. Garner and P.E. Reynolds. eds. 1985 update report
baseline study of the fish, wildlife and their habitats. U.S. Fish and
Wildlife Serv., Anchorage, Alaska.

Mech, L.D. 1970. The wolf: The ecology and behavior of an endangered
species. The Natural History Press, Doubleday. New York. 384 pp.

Miller, D.R. 1975. Observations of wolf predation on barren-ground caribou
in winter. Pages 209-220 in J.R. Luick, P.C. Lent, D.R. Klein, and R.G.
White, eds. Proc. First Int. Reindeer and Caribou Symp., Biol. Papers, Univ.
Alaska, Spec. Rep. No. 1. 551 pp.

Miller, F.L., and E. Broughton. 1974. Calf mortality on the calving
ground of Kaminuriak caribou, during 1970. Canadian Wildl. Serv. Rept. Ser.
No. 26. 25 pp.

Murie, A. 1948. Cattle on grizzly bear range. J. Wildl. Manage. 12:57-72.

Mysterud, I. 1975. Sheep killing and feeding behavior of the brown bear
(Ursus arctos) in Trysil, south Norway 1973. Norw. J. Zool. 23:243-260.

Thompson, W.K. 1949, Predation on antelope. J. Wildl. Manage. 13:313-314,

U.S. Fish and Wildlife Service. 1982. Arctic National Wildlife Refuge
coastal plain resource assessment -- initial report baseline study of the
fish, wildlife and their habitats. Anchorage, Ak. 507 pp.

Weiler, G.J., G.W. Garner, and W.L. Regelin. 1987. Wolves of the Arctic
National Wildlife Refuge: their seasonal movements and prey relationships.
in G.W. Garner and P.E. Reynolds, eds. 1985 update report baseline study of
the fish, wildlife, and their habitats. U.S. Fish and Wildlife Serv.
Anchorage, Alaska.

Weiler, G.J., G.W.Garner, L.D. Martin, and W. Reglin. 1985. Wolves of the
Arctic National Wildlife Refuge: their seasonal movements and prey
relationships. Pages 173-200 in G.W. Garner and P.E. Reynolds, eds. 1984
update report baseline study of the fish, wildlife, and their habitats. U.S.
Fish and Wildl. Serv., Anchorage, Ak. 777 pp.

White, M. 1973. Description of remains of deer fawns killed by coyotes.
J. Mammal. 54:291-293,

Whitten, K.R., and R.D. Cameron. 1985. Distribution of caribou calving in

relation to the Prudhoe Bay oilfield. Pages 35-39. in A.M. Martell and D.E.
Russell, eds. Caribou and human activity. Proc. 1lst North Am. Caribou

523



Workshop, Whitehorse, Yukon, 28-29 Sept. 1983. Can. Wildl. Serv. Spec.
Publ., Ottawa. 68 pp.

Whitten, K.R., F.J. Mauer, and G.W. Garner. 1985a. Calving distribution,
initial productivity and neonatal mortality of the Porcupine caribou herd.
1984. Pages 527-621 in G.W. Garner and P.E. Reynolds, eds. 1984 update
report baseline study of the fish, wildlife and their habitat. U.S. Fish and
Wildlife Serv. Anchorage, Alaska 777 PP.

Whitten, K.R., F.J. Mauer, G.W. Garner, and D.E. Russell. 1985b. Fall and
winter movements and distribution and annual mortality patterns of the
Porcupine caribou herd, 1983-1984. Pages 515-525 in G.W. Garner and P.E.
Reynolds, eds. 1984 update report baseline study of the fish, wildlife and
their habitats. U.S. Fish and Wildl. Serv., Anchorage, Ak. 777 pp.

Whitten, K.R., G.W. Garner, and F.J. Mauer. 1984. Calving distribution,
initial productivity and neonatal mortality of the Porcupine caribou herd,
1983. Pages 359-420 in G.W. Garner and P.E. Reynolds, eds. 1983 update
report baseline study of the fish, wildlife and their habitats. U.S. Fish
and Wildl. Serv., Anchorage, Ak. 614 pp.

Wiley, R.W., and E.G. Bolen. 1971. Eagle-livestock relationship: livestock
carcass census and wound charcacteristics. The Southw. Natur. 16:151-169.

Personal Communicication

Roseneau, D.G. 1985. Biologist, LGL Alaska Inc. Fairbanks, Alaskag

524



APPENDIX
ANWR Progress Report Number FY86-6

525



0 0 0 0 0 0 [4 Z 2 ¢ 2 Z 2 (#) saatlue
l n n n n l n Il A A X X X 0 Iappn
pS X A A A X A bS N N N N N N FTeod
‘THRIE
0 0 0 0 Z 2 (4 Z (#) sxaqiue
adia n fl n n n n n n Ioppn
A X X X A X X N 3Te2
STHANE
0 0 0 0 0 ¢ 2 (4 (#) sasTiue
fl n N N X A N n Iappn
N N N N N N N X FTed
STTS
0 0 0 0 0 0 0 0 4] 2 7 ¢ 27 7 T (#) sasTjue
n n n n n n fl n n n n o n n n Isppn %
X s X X X X X X X A X X X N N 3T1ed Cal
‘0TS
0 0 0 0 0 0 0 0 o0 0 0 0 0 0 0 o0 (#) saaqiue
n n n n n n n n X X X X X X X X Iappn
X X X X X X X X N N N N N N N N FTe0
$g9zAid
0 0 0 0 0 0 z 4 (4 Z Z ¢ 7 7 T (#) sxsTjue
n n o n X 0 n n n n A X X X N Ieppn
N N A X N N X X X s N N N N N F1e2
‘6S
0 0 0 0 0 0 O (#) sastque
n n n N N N N Tappn
N N N N N N N FTeo
‘88
pio sxeek +¢
LT 92 6T 4T €T 2Z 1T¢ 0Z 61 81 (1 9T 6T 4T €T 21 11 OT 6 8 (L 9 6 4% € ¢ 1 1€ O0f 62 8Z [Z snjeqs pue
sungp Xep # M0D
.mnwm.ﬂ ‘pIay noqrIeo autdndorod ayj UT SMOO PeIeT]OO-OTpPeI JO UOTIUL38I I3TJUE pUB ‘UOTSUISTP Iappn ‘A3T[elIOW FTEO ‘BuTATed Jo LSoTouoay)'T efqel xtpueddy



0 0 0 0 0 0 0 0 0 Z T Z T (#) sxaTjue
n i n I n n n n n n n n XA N I8ppn
X X X X X X X A X X A X N N FTed
‘42RO
0 0 0 0 0 0 0 0 0 o Z Z z 2 2 (#) saaTiue
fi n n n n n n n n n n 1 n n n Iappn
X A S X X X X X X X X A X X X 3Te0
“HTS
0 0 o] 0 0 (4 2 2 (#) saeTjue
n n n fl n N N N 19ppn
A X X A X N N N 3Ted
‘€IS
0 0 0 0 0 0 0 0 0 0 0 (4 ¢ T T (#) saaT3jue
n n n l n n n n n n f n n n n Ioppn
X A X X X X A X X X X X A N N 3T
-eZhid ~
0 0 0 0 0 0 (#) sasTue mu
n n n n n n I3ppn
X A X X X IS FTed
FLRAE
0 0 0 0 0 0 0 0 0 0o 0 (4 4 (#) saaTjue
n n n n n 1] l n n n n n n Ieppn
X X X X X X X X X X X X A FTe0
SCTAAd
0 0 1 4 Z < 2 (#) sasTjue
f N n X n n N Ioppn
N N N N A N N FTed
*Z1s
0 0 0 0 0 0 0 0 0 2 ¢ ¢ 2 (#) saaT3ue
n n n i n n n n n n n x n Isppn
ps X A X X X X s A X X N N FTeo
F9TANE
L2 92 GZ %Z €¢2 22 1z 0Z 61 81T (1 9T 6T %I €1 21 T1 OT 6 8 (¢ 9 6 % € 2 1 1€ 0€ 62 8¢ (T snjelg pue
aunp ARl # m0D

‘penutquol T @1qe]l xtpuaddy



0 (#) sieT3ue
N N Iappn
N N 31RO
‘BM
0 0 0 0 0 O 0 0 0 0 0 (#) sasTiue
n n X X X X X X X X X Isppn
N N N N N N N N N N FTed
tIM
0 0 0 Z Z 2 2 z (#) sIsTlue
n n n n X X X X n I8ppn
X X X X N N N ITe2
‘M
Z 2 (#) sasT3ue
n n Iappn
aira N ITe2
ThKd X
0 0 0 (#) sIaTque Cal
N N N Iappn
N N ITe2
*GXAd
0 ﬁ*u sIaTque
n Isppn
N FTed
STANE
1} 0 0 0 0 14 Z 2 (#) sxaT3ue
n n n n n n n n Iappn
X A X X X X X X ITed
S0XAg
0 (#) sxaTque
n Iappn
N 3Te2
SGZAO
L2 92 GZ hwZ €7 22 1Z 02 61 8T LT 91 ST &T €1 2T 1T O 1 I€ 0 6Z 82 (2 snjejg pue
sung Xey # M0OD
‘penutjuo)° 1 8Tqe] xtpuaddy



0 0 0 0 0 0 0 0 0 (#) saaTque
n a s x x n X S S 18ppn
N N N N N N N N N N 3Te0
7884
0 0 0 0 0 0 0 0 0 1 z (#) sT9T3uR
0 0 n a o oa n n n n n n x2ppN
S 3 3 i XX x X x A x X 3Te0
T98ad
z 2 Z 2 (#) s3sT3ue
a0 on non F9ppn
N N X N N 31e0
TZ9Xd
2 z z (#) saaTaue
0 1 x Iappn
N N N ITe0
P10 saesk ¢
‘B6HAd o
Z 7T 2 (#) sasTjue Rn/_J
n o N 12 Iappn
N X2 N N FTeo
STM
Z Z 7 2 Z ¢ 2 T 2 (#) sasTjue
ai1da n X X X X X X X X Jappn
X X N N N N N N N FTed
‘GTS
0 (#) sasTjue
N Iappn
N FTed
CETM
0 (#) sxafjue
N Ieppn
N FTe2
1M
[2 9Z SC 42 €2 22 12z 0Z 6l 8T (I 9T G1 T €1 21 1T OT [ 8 L g G Y 3 Z T 1€ O 62 82 (Z snjels pue
3ung Al # 40D

‘panutquo)y 1 elqe] xrtpuaddy



(#) sIaT3ue
Iappn
3Teo

TIGAd
(#) sI3T3UR
I8ppn
37RO

T9GAd
(#) sasTque
Iappn
F1e0

TEGAd
(#) sIatiue
Iappn

IR0
TZ6Ad
(#) sieT3ue
Isppn
ITE0
TIGAd
A*v sJoTque
leppn
3Ted
T8vAd
A§v sIaTque
JIoppn
3T1eo
TIvid
A*v sIaTjue
Toppn
J1eo
TGvAd
PTIO WHMON [

L2 92 62 Yz €7 22 1z 02 61 81 (T 91 ST 4T €T 21 11

0t

Z

1 I¢c 0€ B2 82 (T

aung

Xen

snjeqg pue
# M0D

‘penutquo) 1 oIqel xtpuaddy

530



0 0 0 0 0 z Tz 7z 2 (#) sasTue

n n n n n X X X 0 Jappn

X X A X X N N N N F1eo
‘9/49d

0 0 0 0 Z T 14 (#) sxaTjue

n n n n nn n Ie8ppn

X A Py X X X X 31ed
“9(8d

0 0 0 0 0 0 [ 14 (#) sxeTjue

n an n n 1l n n n Iappn

X A X X X X X A F1e2
‘2e8d

0 0 0 0 0 1 1 (#) saaT3ue

i n n l n n X 1sppn

X X A X X X N JTeo
‘TLAd

0 0 0 0 0 2 2 T T (4 (#) siaTjue

n n n n n XA X N 10 n Iappn

X X ps X X N N N N N FTed
:g9kd

0 0 0 0 z 14 (#) sasTue

n n n n n N 1eppn

X X X X X N FTed
‘99Xd

0 0 0 0 0 1] 0 0 0 0 0 (#) saeTjue

n n n fl n n n n n n n 1eppn

X X X A P X X X X X X 3ed
$29Ad

0 0 0 0 0 0 0 T 14 2 2 Z Z (#) siaTiue

n n n n n n n N n XA X X Isppn

A X A X X X s X IS N N N N JTeo
‘B6SAd

LZ 92 62 %Z €¢ 22 1Z 0Z 61 8T (I 9T ST #T €T 2T T1 OT 6 Z 1 1€ 0€ 62 82 (2 snjej3s pue

sunf Xep # mon

‘penutlue)d T afqe] xrpusddy

531



0 0 (#) sisTjue
n n Iappn
N N 3Ted
-164d
0 0 3} 0 0 0 I ¢ 4 (#) sasT3ue
n n n n n n n n n Iappn
X X X X X X X X X 3Te2
-064d
0 0 (#) sasTjue
N n Iappn
N N JTed
-684€d
0 0 0 0 0 0 0 0 Z € Z (#) sasq3ue
n n fl n n n n n ann n Iappn
X A X X X X X A X X X 3Ted
+98dd
0 0 0 0 0 0 0 0 Z ¢ Z (#) sasTjue
n n n n n n X X n n n Iappn
A X X X X X A X X X X ITed
+€8€d
n T T 1 T T 1T 1 T T T (#) sasT3ue
n X X X X X X X X X X Iappn
N N N N N N N N N N N 3Ted
*Z84d
0 0 0 0 0 0 0 z 2 (4 4 (#) saatjue
f 1] n n n 1] n n n n 1 Iappn
X X X X X X X X X X X JTed
- T8€d
0 1} o 0 o0 0 ¢ 0 0 (#) sasq3ue
n n X n X N N N N Iappn
N N N N N N N N N 31eo
*8/4d
L2 92 GZ %»Z €Z 22 Tz 02 61 81 (T 9T ST 4T €1 21 11 Ol 6 8 Z 1 1¢ 0€ B2 8C (2T snjelgs pue
sunp XeR # mo)

‘panutiuoy' 1 o1qe] xtpuaddy

532



pauTwIalIspun=[ ‘sSak=X _oszaw
(#) sasTjue
Isppn
J1eo
LM
Z 2 (4 Z 2 7 T T ¢ (#) saaTlue
X X n X X X X X 1 Jappn
N N X N N N N N N 31e0
THTM
0 (#) sieT3ue
N Iappn
N 3RO
‘9TM
0 (#) sasTque
N Jeppn
N kAL
FETM
0 0 (#) saeTjue -
N n Jappn ﬂu
N N 3Te0
*22M
0 0 (#) sIaTjue
n N Iappn
N N JTed
‘TZM
0 (#) saatiue
n Jappn
N 3Teo
‘9M
4} 0 (#) sasT3ue
N n Iappn
N N ITeo
‘8TM
P10 SIE3X g
LZ 92 62 Hv¢ €2 22 1z 0Z 6T 8T (T 9T 6T T €t 2T 11 OT 6 8 £ 9 G 4% € Z 1 1€ 0€ 62 82 (LT sn3je3s pue
aunp Nmz * M09
‘penurquoly ‘T @1qel XTpusddy



‘ButBueaeos o780 ueplo8 o1qeqoad ‘irozepeid uerieuwew ‘poaToaur Juilusaeds/uoriepailg 41089380 A3TTBIAOK
v/N :sBurputry LsdoxosN

*sseoaed WolJ wy G°'T Areo3jewixoidde JTom peoie]]o0-OIpEI
‘sseoaed woiJ w Q7 A1o3ewixoidde peayored o8 usplon ‘sjuswBeay ATeYy pue UINS ‘quITar0oF Jo uolixod TeasIp
‘sjusmIeay TIN®S ‘oraqejiea [erizaed :(pe1e31EBOS pur pomeayo sjusw3eiJ suog :UoT3TsodsTp pPue UOTITPUOD SSBOIR)

mu y/N  :yaBusy jooy meN
wo y/N :yadueT 3007 pury 23y3ry
wd y/N :ya8ueT Te30L

:owty osuodsey 84 g0 :3yS81eom sseoae)
w{ ¢¢ :93T1S @anadedo woiJ soue3SIQ G86T 2unf g :[Po3IO2T[OD SSEBOIAE)
STTTY2003F 19ATY oSer :(uOIIEBOOT] G86T aunp g1 :po3de3ap LITTEBIAON

G :Suolleo0T91 TenSTA Jo Iaqumy poraad Kep~ g /sewil %1 .p21oaT1uow TeulTsS

*9SB9T91 I93Je °"SaY g WEp YITM POAIaSqQ UOTUNSI 9AIDSCO 30U PIP M210 aanjde) :uoTunal JTeBO-M0DH

p1o skep gz :aanadeo e 93e poijewilsy ‘utw 4] dwrl Jursseoorgd
aanadeo 3e AyaTesy peieadde :snieas yaiesy

ww z'7 :yaBusT Jooy meN uiom/piey :UoOI3TPuod JOOH

wo 0 ¢ :yaBus 3003 pury 3y8T1y AIp UOT3TPUOD SNOITIqU(

wo ¢6 :YyaBual Te3OL 3 %L :3y3tep

STITYOOF I8ATY MTTTIYDTIV :UOIqEDO] G861 aunr ¢ :paanade)
9TBN :X°9§ T :ON FT®D

£I103sTH ose) L3TTe31AOW

534



*(31om @1qeqoad) zoazepeid uelTewwew ‘papniour uorlepaird :LioFereo A3TTRIIOR

v/N :s8uipuij £sdoaosy

‘pPomayd seuu2juE ,HOUWMCCNU

I933Twsue1l ul saanjound oTdI3zTnu ‘uxol Ie]JoO-oIpeY ‘3Iussaad SpTY/UTNS ON "IBI]OO-OIPEBI P2ASTIIaI JO 93IS 2B
jquasaid 8aT 3uoal suo pur s3o pury Jo suoriliod tomo] pue auoq mel ismor ‘deo TInyqs ‘sjuswdei suoq psi1allBOS
*G86T PUN[L g UO SSBOIED JO W ()G UIYITIM I9PPN POPULISTIP ‘SISTIUB OMI UYITM MO) [UOTI3ISodSIp pue UOTIITPUOD SSBOIE)

wmu /N :yazSus] Jooy meN
wo y/N :y3aBusal 3003 pury 3y3Ty
wo y/N :yaduel eB30]

*sIYy gz :owIla osuodsoy 3 V/N :3y81em sseoie)

wy z :93Ts @anideo woaJ 9aouelsI|g G86T @unr g Gggl :P23102[[00 SSBIIB)
STTITYA00F ISATY ATTIYDTY :UOT]BOOT] G86T dunf g #GgT :Ppajdalep AITTEIAON
¢ 1SuUoTIlBOOTeX TEBNSIA JO IJoqumy potaad Aep™ ¢ /sswiy ~ ¢ :paiojTuom TeuIiS§

‘2an3ded Ie933je "SIy gy Wep YITM PIAIISQQ ~SUOTUNSI IAISSCO J0U PIP Maid aianzde) :uoTunal JIBO-MO)H

p1o sfep gz :eanadeo e o8e ps3lewiisy ‘utw g :swil Bursseocoad
aanydeo e Ayazieey peoaeadde :sniels yaleoH

e ¢'g :yaBus Jooy meN uzom/paey A7ieI3ied :(UOI3ITPuoOd JOOH

wo z¢ :yazBuel 3003 pury 3y3T1y 3siow lUOTITPUOD SNOTTIqUN

wo g/ :yaduay Telo] 8y z'9 :3ydtem

STITYOoOoF IASATY MTITTIYODTV :UOTIED0T] G861 @unp ¢ :painade)
9TBN :X3§ ¢1T  ON 3IT®D

£303sTH osen La1TE3lIOR

535



‘jusuuopueqe paonpul-4Apnis o3 anp uollisodsipaiad ajqissod
‘GutB8usaeos 1In3 pue o18ee ueprol8 ‘Jiom srqeqoid ‘iojepoid uelTeuwmew ‘paaJoaul uorlepaid :KLioFe3edo A3TTEIION

:sBuiputry AsdoaoaN

‘uor3oey10° 03 xotad
SSED1BD 1B POAIasqo o18eo ueplon "UINS JO ISpulBWeI U punol spunom ainjound Ieyjzo oN “‘seanjoeaF JInqs o3
juede(pe dyeos Jo ainiound oN ‘usaxoiq seyoie oTlewo3Lz 3yd1x pue 33s] ‘ureiaq ojul paysnd jJuswFeiy suoq ‘usoaq
deo Trmis -3uesaad jou sue8io Teuiasjurl ‘pousdo A31aEBO TRUTWOpPqE ‘Boie diy 3yd1a ‘eeaqeliea ‘Noou ‘Befaxo]
1y811 woxJ poaomwsal ysolg -uNIdOeS 9yl e peieiedss suoljiod om3 ur punog :uoTaTsodsIp pue UOIITPUOD SSBOIBR)

ww g/ :yaBua Jooy maN
wo 9¢ :yadual 3003 pury 3Y3TY
wo y/N :yaSusl 1e20L

:owt] asuodsay 81 0°¢ :3y81em sseOIE)
wy ¥°¢ :931s 2anadedo woiJ souelSI( Gg6T dunr 9 :pa3VITTOO SSEBOIAB)
STITYI00F IBATY ATTITYOTV [UOTIJEBO0T] G861 dunp g :pa3de39p A3TTEIAON

¢ :SUOT3BO0T31 TEBNSTA JO Iaqumy potaad Kep~ 1 /sowll ~— # :pelojTuouw TeUulIS

‘aanadeo

1933e °say ('¢ Ale3euixoidde wep £q pepusileun "UOTUNSI IAIOSQGO J0U PIP M3I0 ainjade) :uoTunsl JTBO-MO)
pIo sAep gz :oanadeo e o8e peilewilsy ‘utw G'T :owi3 Jursseao01g

aanadeo 3e Lyaresy poaaeadde :snieas yalesy

u g°g yaBue Jooy meN uzom/paey :UOTITPUOD JOOH

wd /¢ :yaBusT 3003 pury 3y3T1y AIp :uoT3TPUOD SNOITIqU(

wo T :YadueT Te10] 33 %6 :3y3tepM

ST1ITY3o0F I2ATY ATITIYSTV :UOTIEBDIOT] G861 @unr ¢ :painaded

9TeN :X°§ 0¢ :ON FT1®D

£103s1H @se) L31TEBIION

536



“ITIM 21%eo uopyol ‘pepnioutl uolzepaig :Lio8a3ed %uaaﬂuwor

TSpaANO NITW yaTm 1Ing
yorwolg ‘ofeyilowsoy TRUIDIUT DATSUIIXD ‘SUOTIED0T [BI9ADS 3B painjound I9AT] -o8eyiiouwsy aarssew Fuipuodsesiizoo
Y31m uswopqe pue xeioyl 1y31a Jo urds uo (I93dweIp umw 9-¢) spunom sanjound punox aTdraInK :s3urpur LsdoaosN

‘PO3ID9T0O usym SSeOIBD woiF w (¢ A[ozrmrxoidde paysniy o18ee uspyon °poa3zoolop sem AJTTRIIOW USYM SSBIOIEBD
IB9U POAISS(O NOQIIEd JTeWSJ "PUNEI]l JO UOTIEBDTPUT JBUISIXD ou ‘30BIU] :uUoI3lIsodsIp pue uoIlTpuod SSEBOIB)

w9 / :yaBua] Jooy moN
wo ¢ gg¢ ylduel ooy pury IYSTY
wo gg :yaSusl TeIOL

V/N :awi3 osuodsey 8 1°'g :3y31om sseoae)
wy €77 :931s 2inideo woijy 8ourlSI( Gg6T @unf ¢ po3IOSBTTOO SSBOIBR)
STITY3IOOoF ISATY ITIYOTV :UOT]ED0T] G861 dunf # [£9T :pa3dalap A3T[eIION

€ :SUOT31EOOTSI TEBNSTA JO Iaqumy potaad Kep~ ¢ /sewil” ¢ :poxojTuow TrUIIS

‘aanadeo 1933Je ‘say 4 ATe3ewrxoadde wep UY3Im POAISSqQ ‘UOTUNSI 9AISSQO jou PIp maio oinide) :uolunal JTe0-MO)

pIo sAep + :eanadeo je o8e pejewIlSsy ‘ ‘utw ¢ :ewIl Surssedolg
2an3deo 3e Ayareoy paaieadde :sniyels yaleey

umn g :yadus Jooy mopN ulom/piey UOI3ITpuod JooH

wo ¢ :yaSusT 3003 puly IYITY £1p :UOT3ITPUOD SNOTTIqUR

wo g :yaduel Te30L 33 ¢'g :3yBTepM

STITY3aoOoy ISATY MTITTYOTV :UOT]EDOT] G861 dunp ¢ :painade)
oTRWS] :XO§ €7 ON JT1®D

£103STH @sen A3T1e3IOK

537



‘jusuwuoOpuRqgE
poonpul-4£pnas o3 anp pasodsipaiad a1qeqoid ‘ao8usaeos/Iojepaid ueTTeuwew ‘PIATOAUT UOTIEPARJ :4AX0803EO L3TTEIION

*S9UT3IS9IUT UT uoT3INTos usaild
‘uorjeladen YaTm poyoed yoewols ‘uTewLI YOBWOIS puUB Saurlsolul Juny 3391 ‘aaeoay Jo suolirxog :sBuipuil Lsdoaoay

‘189 3391 03 I0Ta2asod punom ainjound punoi ‘ies
2F91 uo uiol UuIdS -~paasowair 31qio IYSTa pue yoie oIjewoILz 3yBTa ‘paan3zoeay TINAS Jo opIs Y31y -seoae diy
pue xelioyl ‘xepinoys YSTa woiJ poaouwal YsolJ ‘uodn pey AJTeraied sseoae) :uorarTsodsIp pur UOI3ZTPUOD SSEBOIE)

um 9°7 :ya8usT Jooy mepN
wo ¢ H¢ yaduel 3003 pury 3yITy
wd> y/N :yaBusl TEIOL

V/N :9wi3 asuodsey 3 6°¢ :3y8T1em sseodien

uw{ QT ueya sso] :931Ss 2inideo woiJ eoueasi( C86T 2UnL G :po3ODT[OO SSEBOIE)
STITY3003F IXBATY A{TITTYDOTV :UOTI]IEBIOT] G86T Punf ¢ :pa30939p A3T[EIIOR

€ :SuoT3edO0Tal TENSIA JO Iaquny potaad Aep™ ¢ /sewIia™ ¢ :peixojfuow TeUlIg

‘aanadeo 1933e ‘say Qg L1eo3ewrixoxdde pspusizrun paalasqQ
*eanadeo x933e ‘siay 4 L193ewixoidde wep yaTm PaAIssSq) UOTUNSI SAIDSJO JOU PIP MaI0 aaniden :[uoTunal JTBO-M0)H

pPIo sdep ¢ :aanadeo 3e 9Fe pojewilsy ‘utm T :awry Sursseooiyg
2anaydeo e Lyaesy poaeadde :sniejs yaleoy

ur 0°g :yazBus jJooy meN ulom/piey :UOTI3TPUOD JOOH

wo G'H¢  :yafusal 23003 pury ay3Ty 3oe3ur ATTeraxed UOI3ITPUOD SNOTTTqU

wo 76 :yadus Teao] 81 z'6 :3ydTepm

STITY300F ISATY NTTTYDOTIV :UOTIEBDOT] G861 @unp ¢ :painadep
oTewa] :Xo§ #Z oN F1®D

£103sTH °sen L3T1Tel1I0W

538



‘uolleAIRaS TeRanieu a1qeqoid ‘Surlucaeds urIA®R ‘popn(ox® UoIjepaid :4i108e3ed A3TTEIIOK

*jqITw Jo juasqe ‘uoileisdea pue
1105 yatm pooed yoewolz§ ‘EUMEI] JO UOTIEOIpPUT Jo o8eylioway ‘Spunom ou - pauulis sseoae) :sTurpuly Lsdoaosy

‘BumBI] JO SUOTIBOTPUT TBUISIXD ON -poasowal ATreizaed oanduol ‘peasowsar afs 3Ja] ‘30e3u]l ‘PoO3Oa[T0D
SEM SSBOIED U9UM PUB P930939p SBM A3TTBIIOW USYM SSBOABD 3B NOQIIED 9fewsd :uollisodsIp pue UOT3TPUOD SSEBOIE)

ww /7 :yaBusT Jooy mey
wo ¢'gg  yadusT 3003 pury 2Y3TY
wo g :yaBuey Teao0]

V/N :swta osuodsay 8% €'g :3yBtem sseoae)
wy 9'T :931s =2anaded woxJ @ouelsIqg G86T 2unpf g :po302[T0O SSBOIEB)
STITY3looz I9ATY {TITTYOTIV :UOTIEBOOT] G861 dunf 9 90¢T :Pa30939p AITTEIIOR

7 :SuoT3ed0T9l TeNnsSIA JO IaqUN potaad Lep~ ¢ /sewia~ ¢ :paiojTuow JeufTg

'oanadeo I833je "say  A[e3ewixoidde

wep YiIM PoAX3SqQ *9sBOTaI JI93Je ‘ulWw G°(Q uIyIITM uotunal paaisasqo Mmaio aaniden luoTunal JFIEBO-MO)H
pIo sfep ¢ :eanaded 3e 98e pejrwilsy ‘utw ¢°7 :ewIl BuIrssovolyg

aanadeo e Ayajesy poaeadde :snaeas yaesy

uw ¢°g :y3zfueT Jooy meN urom/pIey UOTIJITPUOD JOOH

wo ¢°Gg :yazBueT 3003 pury 3ysTy £Ip :uOT3TPUOD SNOTTIqU(

wo ug :y3zSuel Te30] 9 06 :3ydrepm

STITYa00F I9ATY MITIYDOIV  UOIIBOOT

oun J
orENW :x08 S86T € paanade)

LC ON JFT®BD

£103sTH esep £317R330)

539



‘juswuopueqe paonpul Apnis/uoriealels ‘popnioxd uoriepaid :4Li108e3ed KITTRIIAOR
“jqTIIw Jo sdouasqe ‘uolleiafen yatm poayoed yoewoszs :sBurpuly LAsdoaosy

‘BUMBI] JO 9D2UIPTIAS oU ‘30B3U] :UOT3ITSOodSIp pue UOTITPUOD SSBOIER)

:y38ust Jooy meN

uw z°/ :ya8usl joo3y pury Y31y
wo zg :yaBue TBIOL

v/N :ewly esuodsay 89 €'¢ :ay3tem sseoae)

wy z'T :931s ainaded woliJ 2ouUeB3lISI( G86T 2Unf G :PO31DST[OO SSBOIE)

I9ATY oBel Jo 3sem uleld [B3ISEBOO :(UOI3IEBDOT] G861 @unp ¢ :poa30939p LAITTBIION
€ SuoTI3BOOT9X TBNSTIA JO IJaqumy potaad Aep~ ¢ /sawil~ % :paiojTuow Teuldisg

"aanadeo I933J® ‘Ssiy g pue ‘4
A1ezeuwtxoxdde peopusijeun psaiesqQ -#aI10 aanadeo £q osealex I93FJe -siay ¢ LArozewrxoadde JTeo spaemol 1oTaryaq
o13stuode Juife1dsip noqried OTBWSI YITM PIAISSQQ -UOTUNII 9AISSCO 30U PIP MaID ainiden :uoTunal JTEBO-MO)

p1o sdep ¢ :@anadedo 3e o8e peojeuwrasy ‘utw 7 2wty Suissevoad
aanjdeo 3e AyaTesy poaieadde :snyeas yaesH

um g°g :yaBuel Jooy may uiom/piey ATTeraied :uoI2Tpuod JOooH

wo z¢ :yaBue 2003 pury 3ydTy AIp uoT3ATPUOD SNOITIqUN

wo gg :yaBus TeI0] 8% 69 :IysTepm

19aTYd oBer Jo 3som uleTd Te3SBOO UOTIIEBOOT] G861 ounp g :paanaden
°Tel :X3§ £€¢ ‘ON FT®D

£103sTH @se) A3TTE3IOW

540



“I1TY @218eo uepiod ‘poaloaut JurFueaedss/uolreparg :£1o08e3ed A3ITTBIION

‘paAowal BIBISTA ~SSBOIEBD JO 9pISs IYFII WoaJ poaaowal Ysa[g ‘usxqoiaq yolae OTIBWOZTAzZ
33o7 -"98e5 qra pue aspinoys 3yS1a uo ofeyirowsy snosueinoqns Yitm spunom ainzound punoy :sBurpurj Lsdoxosy

‘P30T T00 USYM SSEBOIED 3B PaAIasqo TIn3 snooneld suo pue sof8es usp]old oml "GggT @uUnfL ¢z uo Y Q007 IB SSEBOIED
1 pPaAlIdsqo o13ee usplon -paumsuod o/ L1e3ewrxoiadde ‘opis 33971 uo Burdl :uor3zIsodsIp pue UOIITPUOD SSEBOIEB)

uw v/N  :y3z8us1 Jooy meN
wd ¥/N yaBual 3003 pury 3y3Ty
w2 /N :yadusa Teaol

‘say ¢'91 :owil osuodsey 84 ¥°'9 :3y31em sseoae)

wy g7 :931s @2in3ided woaJ 2ouB3lST(J G861 @unf Hg 0¢Z1 :P93ID2]]00 SSBOIBR)
uted Te3seOO 19ATY EBINYBINH :UOIIBDOOT] G86T @unf €Z 0007 :pe°3de38p AITTBIION
8 SUOT3IEBDO21 TENSTA JO Ioaqumpy potxad Aep g /sswia ~ g1 .poIojTuow TRUTIS

"aseaal I93Je ‘siYy ¢ ATejewixoadde wep YilIm pPaalasq) ‘UOTUNSI SAILSCO 30U PIP Mal10 axniden :(uoTunal J[BO-MO)

pIo sdAep g :oanadeo 3e 98® peajerwiasy ‘utm g¢ 1 :ewiy Suissedoayg
aanadeo e LyaTesy peaeoadde :sn3ye3s yaTesy

wu 7 :yjz8uel Jooy meN uzom/paey L11e13ied UOTITPUOdD JOOH

wo 'H¢ :yadue 3003 pury 3IY3Ty AIp :uoT3TPUOD SNOTTIqU

wo g/ :yadusa Te3OL 8 ¢/ :aydtep

uteld Teaseoo IeaTy o3[ :[uUOIIBDO] G861 aunp g :paanaden
aTeWe] :X9§ 9¢ :ON JFT1®BD

£103sTH osen A3T1EB3IIAOR

541



‘pouTwIalopun 2@sned ‘L3T[e3IOW JBAINJBU ‘PIpPNIOXa UOIIEBPal]

Apoq TeUILjUT ‘3ussqe SPANO NTIW ‘UsWNI UT uoljlelsdea ‘eFryarowsy 1o Spunom TBUISIUT ON

1108930 L3TTE310K

‘juasqe 3ejJ
:s8utpury LsdoaosN

*I9AT1 IBSU punol sseoled ‘vumell Io Ainful Jo uoraeoTpul ou ‘3oe3U] UOTIITISodSIP PuUBR UOTITPUOCD SSBOIAR)

w grzz :yazfusT jooy meN
wo ¢ g¢ :yzBuel 3003 pury 2IYITY
wo ¢ :yaBuel Te30T

v/N :owIl osuodsay 3 8
wy ZG :931s eanadeo woiJ souelsI( cg6T 2unr 0z
ST1TY3003 I9ATY OFe[ :(UOTILDOT] 6861 @unr 0¢ Sevl
9 :suoI3edo0aX [ensTa JOo Iaqumy potaad Aep Q1 /sawI3 - /1

‘6 :3y81em sseoxen
:po3091T00 SSeOlE)
:po30o39p A2ITEIAOK
:paiojTuow TeulTs

‘oseoTel 1933Je siy ¢ ATo3ewixoidde wep YiIm POAISSQQ "UOTUNDI 9AISSQO 30U PTIP MA1d ainiden :uoTunai JTBI-MOD

pIo sAep gz :9anadeo je o8e pejemwilsy ‘utw 141 :owrl Bursseooig
aanadeo 3e Ayaeey poaeadde :snaeas yaTeoH

ww 4/ :ya8ueT Jooy may uzom/piey A1ierzaed :uoT3lTpuod JOOoH

wo G ¢ :yaBusT 3003 pury 3y31y £Ip :uoT3TpuocO SNOTTIqU

wo zg :yaSusl Te30] 8% %/ :3y3Tepm

ureld Teaseoo I92ATY o8e[ :UOIIBDOT] G861 @2ung gz :peoanaden
9TBN :X9§ 0% :ON 3T®D

£103sTH °sen L3TTBIION

542



‘jusuwuopUBgE PaoONpul Apnis/uUoIlBAIBIS ‘pPopnIoxs uoizepaid :4Aio8e3ed A3TTe3aol
“jJIIW Jo 9ouasqe ‘uorieizaden yiim poaoed yoewols :sBuipury LAsdoiaosepy

‘BUMEBI] JO 9OUSPTA® ou ‘30B3U] :(uoI3jisodsIp pue UOIITPUOD SSEBOIEB)

uw g°7 :yafusT Jooy moN

wo 9¢  :y3zZusT 3003 pury YITY
wo [ :yaBuel Teaol

V¥/N :swl3 osuodssy 31 ¢ 9 :3yB1em sseoae)

wq z'Q :°231s =2an3deo wolj 8ouelSIQ 6861 dunf G P93 T[OO SSEDIIB)

x9ATyg o8ep JOo 3ses ule]d TB3ISEBOO :(UOIIEBDOT] G861 dunL G :pa3xo9318p AITTEIION
¢ SUOT3BOOTSI TEBNSTA JO Iaquny potaad Kep™ ¢ /sswil ~ % :paiojTuow [eulIg

‘me10 aanjdeo £q oseaax I93Je 'SAY (Of Pue "say # Ale3ewrxoidde JTeo spiremol IoTaryaq
o13sTUOSe JUTITQIYXe NOQIIED OTPWSI YITM PIAISSqQ 'UOTUN®I DAXDSQO 30U PIP Ma3Id ainjde) :uoTunal JTeD-MOH

PIo sdep ¢ :@2anadeo 3e s3e pejewrlsy ‘utw ¢°'7 :awrl Juissasoirg
aanadeo e AyaTesay peaeadde :snieas yaiesH

uwr g/ :yjzBue] Jooy maN uiom/piey :UOIITPUOD JOOH

wo G¢ :yaSusT 3003F pury 3IY3TY juesqe UOTITPUOD SNOTITTIqU(

wo> 0 :YyiBus TEIOL 3% ¢'8 :3ydrem

xoaTy ofepr Jo aseo uie]d TeaSEOD [UOTI3IEBDOT] ¢g6T 2unr 7 :peanaden
9TBW :X9§ 0S :ON 3F1®D

K103sTH osen A31TealIOoN

543



‘o78vo uop1o8 pue 1eeq umoiq - paajoaul JurBusaeds/uollepoaig :4Li10393ed A3TTERIAON
v/N :s8utpuil3y £sdoaosy

*9]TS SSBOIED 3B OS[E SA9UleoJ
918®ro uepl0H ‘POIVSTTOD ULYM SSEBOIBD 3B Jussaid sqno SulTaesd oml YITM IBSq UMOIQ dTPWSI NPV " I3ISTUUED
1933 TWSUBI] UO SHIBW Y3zoo] -ITey pue sjuswSelJ suoq pamayd ‘palislleds [lewg :(UOT3ITsodsIp pue UOTITPUOD SSEBOIB)

m Vv/N  :ya8uey jooy moN
wo y/N :yaBuel 3003 pury 3Iy3Ty
wd ¥/N :yaz8Bus1 Te20]

*sIY GZ°¢ :awll @asuodsey 3 v/N :3y81em sseoie)

Wy 6Z:921s aanadeo woxJ aouB3ISI( G861 duUN[L ¥Z GCIZZ :PAIVIT[OO SssedIBR)
STTTIY3ooF I9ATY Neasyedy :uoI3zeo0T] G86T dunf %7 0061 :pPo3o9239p L3ITTEIION
4 :SUOI3EO0T9X TBNSIA JO Iaqumpy potaad Aep~¢g /sawil ~ 1 .paIojTuow TeulIS§

‘aseafel I1933Je ‘say ¢ ATorewrxoxdde wep YyiTa pLAIasqQ ‘UOTUNSI PAISSQO Jou PIP M3iId ainiden :uotunail JTeod-mo)

pP1o Aep 1 :@anadeo 3e o8e pejewrlsy ‘urm g1 :awil Suisseooag
aanjdeo e Lyaieoy paaeadde :snjeas yaiesy

um /g :yjz3us Jooy meN uiom/piey Arreraied :uor3ITPUOdD JOOH

wo 0'¢¢ :Yyadual 3003 pury 3Y3TY £poo1q :uOT3ITPUOD SNOTTIqUN

wd /g YyaBusl Te3oL 3% 9 :aydtem

STTTYaoo03F iaaT1y oBelr :uolleodo] G861 dunr z :poanaden

91BN :X9§ 96 ON JFT1®D

K103sTH ose) AK3ITTE3IIAON

544



‘eTuoumaud/s3yoeJop TeaTusfuod ‘A3TTEiliow Teinjeu ‘papnIoxe uollepaid :L1o393ed A3TITRiIOl

‘unINoI318l puB uUsUNI Ul JEIALIEW dAT1IEI989A ‘unsewoqe ur jusssad JeIasaew 9ATIBIIZ9A pue
‘padeys L11ewaouqe 3xesH Aieqqni-piey sem 3uny 3y31a ‘umipaeoriad

Spano NIIW ‘3usasqe s3isodep 3BJ TEUISlUT
2y3z o3 pasny A[reiaaed a1am pue Lpnolo poaieadde sBunT -eumeaz 1o Aanful Teuaszur oN :sBuipurj LsdoaoeN
‘eume13 1o KLanfur jo
*JTeo apsu Julpurls ISppPN PopPUslISTIP Y3ITA M0D ‘308U :Uo0I3TsodsIp pue UOT3ITPUOD SSEOIE)
ww y/N :yaBusT Fooy maN
wo y/N :y3agual 3003 pury 3y31y
wo V/N  :yazdusT TEI0]
‘urw ¢ :owI3 osuodsay 83 zz :3y81em sseoien
:@3Ts sanjdeo wolJ aourlsI(Qg S861 Sunr #Z GHZI :po31d9[T00 ssSeoIR)
-uor3es07] $86T_dunf vz 0yZT :po3oelap LI1TRIION
potaad Aep gz /seuwra 0¢ :paxojtuow TrUugdTg

90USPIAD TBUIIIXD ON

wy gz
urerd [e3lspod> I9ATY EINYERINY
§G [SUOTI]IBDOTaI TBNSTA JO Iaqumny

"UOTUNSI 9A195q0 J0U PTP M81d 9anjden ‘uoTunax JTeO-MO)H
‘utw y/N  :ewrIn Buyssevoag

®anaded e Ayjreeay peaeadde :snye3ls yjagesy
uiom/piey :UOTI3ITPuUOD Jooy

JUSSqEe  1UOTITPUOD SNOTITTqup

3% 97/ :3ySrep

"9SEST91 1933 ‘say gz L1e3emixoadde uep YiTm paaissqQ
P10 sfep ¢ :eanadeo e oF® pojrBWTlSY

uw '/ :yaduel jooy may
W2 0°%¢ :yadusl 3003 pury 3ydry
wd> g/ :y3zluey Te30]

G861 @unp g :paanadey

STITYI00F IoATY o8er :uOTIEBOOT
09 ‘oN IT®D

91BN :Xa§

£103sTH esen £31TR330K

545



- 103ueneds/103epaad uertTeuwew ‘pasfoaul FulBusaedos/uoijzepaad :4L1o08e3ed A3TTEIAON
:s8utputy Asdoaospn

‘Aqaeeu seTiieqeniq BululElUOD S3EOS IEBIq US9AJ °SQNIYS MOTTIM dsusp ul TTeil swed e Fuole p9led0] Sem 911§
"IBT]0D POASTIIDI I1ESU punoj IATey pue ‘safqIpueml ‘sSauoq TINNS painldoeld :UOIITsodsSIp PuUBR UOIITPUOD SSBOIAR)

i v/N  :y3aBuel Jooy meN
wo y/N :yafus1 3003 pury 3yITy
wo y/N :yaSuesy feaol

sfep ¢ :ewI3 osuodsey 34 ¥v/N :3y81em sseoie)

wq GZz :°31s @anideo woiJ oouelsi|g ¢g6T Ioquazdes ¢ :poxD2[IOO SSEOIE)
I9ATY USSTO) [UOTIEBDOT] G86T asndny ¢ :po31o9lep AITTEIION

€ :SUOT3EBDOTa1 [ENSIA JO Iaqumy potaad Aep gy /sewil ~ /g :poroaTuow [eulIg

‘aseaTal JuimoTlToF Lep @yl SuTinp wep YaIm PIAIasSqQ) 'UOTUNSI IAIISHO JOoU PIp MaID 9anide)y :uoTunal JTBO-MO)

P10 sAep 7 :aanideo 3e o8e pojeuwilsy ‘utw Gg°T :ouwrl Suilssedoag
aanydeo 3e AyaTesy peaeadde :snieaxs yagiesH

u -7 :y3afus1 Jooy maN ulom/piey UOTJITPUOD JOOH

wo %€ :yazdusT 3003 pury 3y3Ty LIp :UOT3ITPUOD SNOITTIqU(

wo 6/ :y3zBusa TeIO] 83 8°9 :3y3TeM

STITY3r003F IBATY MITTYOTVY :UOT3EBOOT] G86T 2unp 9 :painide)
9TBWR :Xa§ c9 :ON JFI®D

L103sTH ose) LQTTe3IAOR

546



K103sTH °@sen AITTBIION

‘M0D JO yaeap
£q uotaepsad o3 pesodstpaad ‘113 o18ee ueprod siqeqoad ‘peajoaur SBurSueseds/uoriepoid :4L108e3ed AITTEIION

*j}oeu pue pesay o3 BUMEI} JO 9ouaplad oN :sTurpurl Asdoxaooy

‘uodn peJ osTe sSqIi pur JIopinoys 1Je] uodn pel ‘pale[noilzaesip §o] aesx 33J9T ‘uodn paj mod Jo me[ 3397 pur
jyoeN "JFIeo uo SulpesI paalasqo aTfes usprod -LAeme w g SuTLT moo peeq -3usseaad oanBuoa pur saee ‘safe ‘3oepaul
pPEOY pu® D89N ' SUOpPU9} PUP UTINS Aq PSYOEIJIE UO0JS[9S JO ISpUIBWSI ‘pasowal sqIx ‘doeq pue siapTnoys ‘s8o1 woxiJ
poaocwsl YsaljF ‘paumsuod/pasowal sueSio Trulisjul ‘paumsuoo jJueorad A3IXIS (UOTITSOdSIp PUER UOI3TPUOD SSBOIE)

uw V/N  :yaBual Jooy mey
wd £'Gge  :yadual 3003 pury ySTY
wd y/N :yafusT TEa0g

‘s1y 4 :swi3 asuodsay 31 9'¢ :3y81em sseoaen

] g°¢  :931s ainjdeo woajy sourlsIq G861 2unf GT QEGT :Po3OO[]0D SseoIEB)
STITY30O0F ISATY HBTIYOTV :[UOTIIEDOT] G86T Punf 6T [E€TT :Po30939p AITTRIION
€ :SuUOTI3ED0Td1 TEBNSIA Jo JIaquny potxad Lep™ 7 /sewr3y ~ g :peiojTuow 1eUS1S

"Aep BuUTMOTTOF oYl WEp Y3Im poAlIasqQ ‘uUoIUnal 9A19Sq0 jou pIp Maxd aanide) :uUoTunsal JTRO-MOH

PTo sdep z :siniadeo 3e o8e pejewrysy ‘utw ¢T'z :ewil Surssevoig
aan3ded 3e Lyalesy pearedde :snjeqs Yya1esy

mm ¢/ :yaduel Jooy meN ulom/piey :uoIITPUOD JOOW

wo ¢¢  :y3zdusl 3003 pury y3Ty £1p  :uoTaTPUOd SNOITTqUp

wd> ¢g :yaSusay [e30L 3 1°9 :3yB1ep

STITYA00F I9ATY ATTIYOTV :UOTIIEDOT] 6861 ®unr / :paanadep
9TRWS :X®F 99 :oN JTeD

£103sTH 9sen A3TTBIION

547



*8ut8usaros uetae ‘JTom a1qeqoxd - paajoaur FurBusaeos/uoriepaig :Lio893e0 ATTEIAOK
:s8uiputy AsdoaosN

*SSedIED JO BOXE UT POAIdSqo JTOM JJo uezoiq Beysxoy 3ydix
pue arqrpuem 3ySIa ‘TINNS WOIF PAINIOEAJ UMIISOI ‘paysnido TINMS -poaowsxr suelio Teuasjur ‘diy pue IepIinoys
1yS1x woiJ posowsal YsalJ ‘poasowaxr anduol pue saks ‘paumsuod juediad £310J :uoI1TSodsSIp pue UOTITPUOD SSBIIEB)

ww g°7 :yaBueT Jooy maN

w> ¥/N :yaBus 3003 pury 3y3Ty
wo V/N :yaBueay Te30]

8 g'% :3ydiem sseodaen

Gg6T @Punf G :PoIVDTTOD SSEBOIE)

PIST3F SToInNe I9ATY HITIYDTV :UOTIEDOT
aTewa, :X9§ 10 poqxeuwup :oN FT®D

548



‘193usAe0Ss ueTA® ‘TTI JIom ofqeqoad paajoautr SurBusaeos/uoriepaig :£10883e0 LITTEIION

*SSBOIED JO BAIEB UT PIAIaSqO JTOM

:s3urputy AsdoaoaN

‘98eyazowsy snosueinoqns Julpuodsaiiod yim

paysnio IS Jo I0Tx93sog ‘paasowal suedio Jeurezul ‘(peddeus) poaioass sqIix IYSTa XIS ‘sqIa pue sisijaenb aeex
WOXJ paAoWal YsolJ ‘poasowad Ied pub ‘94s 3y31x ‘poumsuod Juadiad 9ATF-L3JTJ :uoIjIsodsSIp pue UOTITPUOD SSEBIIEDH

PTOTJ STOINE ISATY JTTTUPTV :UOTIBD0T]
91BN :X°§

£103STH @sen L3TTeIION

ww -7 :yaz8us] Jooy maN

wo> 0°'%¢ Yyagdus 3003 pury 2Y3ITY
wo ¢'gg :yaBusel Te30]

84 0% :3ydrem ssedae)

Gg6T 2unf G po3DDTTOO SSEBIIE)

70 PaiBWUn  ION FTED

549



‘oansodxs ‘popnioxa uollepaild :4L10893e0 LITTEIION

* Ladus
soutr3sejul pur yoewols ‘Tewiou peaieadde suefao Teursjul asyjo e °‘TewIou/pezefjyul sTun :suiputry Lsdoaoday

‘eumeal Jo satanful Teuieixs Jo 9ouUspTAd OU
‘aoeju]l " JTEO 03 peyoe3lE T3S ®Blusoe]d ‘ulom Jou pue 3Jos S9A0OY ‘(eIpPUn] PapoolF) Aolem UI punod ~SSEBOIBD
Ieau FuTpuElSs PoAIasSqo Sem YOoTum (wX¥#) 9TBWSJ ITNPEB PSIB][0D-OIPEI JO JTEDH :(UOTITSOodSIp pur UOTIITPUOD SSEBIIAE)

mm g yzdus Jooy maN

wo ¢'G¢  :yaduel ooy pury 3YITY
wo zg :yaBus Te20]

8% ¢°g :3y81om sseoae)

G861 LW O :Po3DOT[OO SSEDIEDH

19aTY o8er Jo 3ses9 ureld TB3ISBOD (UOI3EBOOT]
oTRWS] :(X9§ €0 poaewuy :ON JI®BD

£103sTH 9se) A3TTEIIAOK

550



‘eTuoumaud/uoTleAairls ‘popnioxe uollepaig :4L108e3e0 L3TTEBIION

‘Aydws sauilsequl ‘jusesqe M[TW ‘unsewoqe UT TeTX93eW aaljelafaa
Jo qunowe TlBWS " TeWIou asImIiayjo suedio ‘juesqe 3BJ TruxLzul ‘Lpnois/peljods sBung :sBurpurl Lsdoaoon

‘uty3z poaeaddy ‘euneaz/Lanfur
TBUI93Xd JO 3dULPIA® ON °JIBO INoyaIm Aep snolasid paalasqo mo) -ulom pue pauspiey ATTeraaed soaooy ‘Lpoolq
SNOTTTIqU °SSEOIed 1B PaAIasqo (GIMff) 9TeweJ JIINPE PoIe]]0O-OIpeI ‘310e3U] :UOT31TSodSIp PuE UOTITPUOD SSBOIER)

wm ¢°7 :yazSusT Jooy moN

wo 0°z¢ :YadusT 3003 pury 3IYSTY
wo ¢°¢g :yaBuey Te30]

84 9'% :3y3tem sseOIEB)

G861 dUNn[L ¢ :polO9T[0O SSBOIE)

STTITY200F I9ATY NMTAONOIIR|Q :UOTIEBDOT]
91BN 'X9§ 70 pejaruwug ON JFT®D

£103STH @se) L31]B3I0R

551



‘eTuoumaud/uorieaiels ‘io8usaedos uelae ‘paaToaul 3uifusaeog :£L108e3e0 L3TTEIION

‘jM1Iw Jo 3uasqe ‘Aydwe umsewoqe ‘s3Tsodep 3vJ TeUILUT JO aduasqe ‘pepnoio sfung :sBuipuirl AsdoaoeN

‘eunel1l 10 Ainful Jruialxe JO 90USPTA® I8Ylo ou ‘pasowair ake Y31y

STITU300J I9ATY MTAOMOIS) :(UOTIBDOT]
o[ewWa :@Xo§

£103STH oseD) A3TTE31ION

:u0I13TsodsTpP pue UOTITPUOD SSBOIAE)H

uwr @°9 :yaBueT Jooy mey

wo T¢ :yaBuey 3003 pury 3IY3T1y
wo 9g :yaBueT Te30]

3 6'% :3yBTem sseodae)

G86T UnL 7 :PpPo3IOS[[0O SSEOIE)

G0 pajteuu :oN JTED

552



-eTuoumaud/uoTaeAIels ‘popnioxe uorlepaad :Axodezed A3TTeIION

*Spano MTIW JO 9O0USSQE ‘UMSEWO(E Ul

IeTie3ew aal3zeiadea pur ITRY ‘satsodep 3eJ TPUISIUT JO 2ouasqe ‘LApnolo pur po3jods sBung :sTurpury Lsdoaosy
‘utya poieedde sseoaen -uaom/paey Aireizied
saaooy ‘Aap snoITIqun C-eumeil/Aanfur TeuIe3lXe JO 9OUSPIA® OU ‘30BIUT [UOT3ITISOdSTP PUB UOIJTPUOD SSEBOIE)
um 4/ :yazdual Jooy maN

wo gg  :yaBus 3003 pury IYITY

wo zg :yazdusl Te30L

3y 6 9 :3yf1em sseoie)

G861 Punp/ + :pa3ld8TI0dD SSEOIR)

urerd Teasvoo I19a1y oFer luotgzeo07]
9TBN X°§ 90 p@jaeuwu; oN FIED

£103sTH 9seny A31Te310K

553



-a193usar0s uela® ‘paaToaur 3urdusaeos/uoriepaigd
*3o8u pue peay uo eumeil Io Aanlfur Jo souspTad Of

‘poumsuoo L11e13aed IoATT ‘poumsuod s3uny pue yoewo3s ‘IS ‘poAoWDI

:Ax10893e0 £31TEII0K
:s8utputry £sdoaoay

anfuoy pue ade 313971

‘3oeaul 98e0 QIX ‘9pIS 3JOT WOIJ pasowaI YSOTJF ‘©oplIs 3y31x uo Bulk] sseoie) :uoIl1sodsip pur UOTIITPUOD SSBOIB)

ww |
wo ¢¢ Y3

3
G861 dunf ¢

STITY3003F 19ATy o8elr :uollzEd0T]
V/N :Xeg L

£1035TH 9se) A3TTeIAOR

‘g :yaBus1 Jooy moN
8ueT 3003 pury 3Y3TY
wo Gg :yaSueT TeIOL
G'/ :2y31em sseoie)

:p9308TT0D SSsedIe)

0 pejxeuun :oON JT®D

554



S3A00H

-eTuoumaud a1qeqoad ‘sTIn8 - sisBuoaeds ueTae ‘poaloaur FurFusaeds/uollzepoig :L£103e3ed0 LITTEIION
-ApooTq pue pox s3uny ‘spunom Jo aouapTlad oN :sSurpury LsdoadopnN

‘Ieam 9T33TT ‘ajos
‘peumsuo? YOorRWOJ]S puB Saullsejul ‘vele T[eUIWOPQE JYITI WOIJ pasowal YsaF ‘poaasowsi san3uol pue aka ydTty

"UOT309TT00 JO awIl 3' 3T uo Suipesi ai1om sTINd ‘oprTs 3Jo1 uo Buld] sseoie) :UO0T3TSOdsSIp PUEB UOTITPUOD SSEIIER)

um Z°/ :yaBuey jyooy maN

wo G¢  :y3Bua 3003 pury IYITY
wo ¢g :yaBuey Te3OL

8y 8°¢ :3y8t1em sseoxE)

GgeT @UnL G pa3lO9TT0O SSEOIE)

I9ATY o8er Jo 3som ureTd Te3se0D UOTIEDOT]
aTeN :X8g 80 pejxemwun :ON JFTED

£103sTY 9sB) LITTBIIAON

555



‘quepiooe ZuiTdweay a1qeqoid ‘pepnioxa uolaepaild :4L10893e0 L3TTEBIIOR

‘yoewols ul juasaad spano
q1Tw ‘Teuiou usafds pue sTun ‘aaesl -esIniq o3 juadepe ulys Jo ainjound Buipuodsaiiod oy ‘IBATT paanidni

‘afeyaaoway TeuTwopqe ‘afeyiioway snourle]ed Buipuodssiioo yatm a8ed qra IySTx uo asinig

:s8utpuil Asdoaosy

‘SNUE pPUNOIEB SINOOS ‘yinowm 38 IFeylioway ‘3oejul :uoTIFsodsIp pue UOJITPUOD SSBOIB)

um 1°8

:y38uay Jooy maN

wo ¢ gg  Yadual 3003 pury 3IYITY

wo

€8 :YyadueT Te3Ol

84 ¢'9 :3y31em sseoamw)

G861 @unf ¢

IoATyY o8er Jo ases ureld [e3ISEOD :[UOTIIEDO]

:pe3DaT100 SSedIR)

aTBWa] :Xa§ 60 paxewun :oN JT1eD

£103sTH @se) A31Te3ION

556



‘918wa usp1o8 ‘pearoauy SujFusavOs/uoriepaag :4L108e93ed L3ITTEIION
v/N :s8urputrj Lsdoxoay

*pa3daTT00
uaym 931S ssedIBO 3B o[fee uspyon -peaY 3yl 03 Ainluy JOo aduapIA® ON °}O8u wolF pasowaa Arrerazed ysaiJy
‘paaomax ake 3y31y -SJuruTEPwWea uorliod IoTxajue A[uo ‘paumsuocd juadxad LIXTS :uoT3ITSodSIp puUE UOTITPUOD SSBOIEB)

m ¢/ :4y3zBusl Jooy meN

wo v/N :yadus 3003 pury 3IydTy

wo V/N :Yy3zBuey 1eE30]

8 1°¢ :3y81em sseoae)

12315 axnaded woay aouelsI( G86T SUNL ¢ :Pa3DB[TOO SSBIIE)

surelunol I9ATY NITIYOIV :uoI3ewooT]
V/N :Xx8§ 01 pejxewu :oN FTI®D

L103sTH @sen L3TTRIION

557



*£37Te3a0u TBAIN3EBU ‘POIBI91 ISEBISIP ‘pPIpnNTOXd UOTIBPAII

11ews ‘3uasqe s3isodep 3eJ TeUIL3UT

‘snoulleTa8 ‘aJos 9ke 3J9] pulyeq STOSNK -uUMsewWOqE
‘{ewIou sue81o TEPUIP3U] "EBUMEBI]/SPUNOM JO BDUIPTAd ON

saaooy ‘Lap snoflrqun -ujyl saeaddy -sseoled e Sufpueys moo ‘30ow3ul :uol3lTsodsip pue

wm Gt/

:£10893e0 £311RIIO0K

ul JTIu Jo 3Junowe
:s8uypuiy Asdoaoay

‘uxom/pasy
uoI3TPUOD SSBOIB)

:yaBua1 Jooy maN

wo #¢  Yyadual 3003 pury IY3ITY

wo

(8 :YaBuel Te3l0L

8 ¢'¢ :3yB1em sseoae)

G861 2unp /

uterd Te3seod 1aaTy o8e[ :UOI3IBDOT
aTemway :X9§ 11 podaemupn :oN JT1®BD

£103sTH @se) L31T1e3a0l

:p9309T]0O SSEOIB)

558



*(@19BTA-UOU) Y32Tq
3B JTe0 eom olqeqoad ‘A3Ileliow [eINlBU PaIBIo1 9SeaSTp ‘sisfae[ ‘paafoaul SurBusarog :£10893wd L3TTEIION

*snoutjeTal
pue jaep s3uny ‘juesqe 31vJ TPUISIUT ‘TEBULIOU 3IABDY ‘PoAOWAI YOPWOIS pue SA2uply ‘I9ATT :sSurpury Lsdoaoay

‘23TS sSSed1BD Je3u MEHUCNUW

Ioppn pIpualsIp Y3lTm mo) ‘Ieem Y3TTS ‘pary A11eTaaed saA00H ‘usmopqe 31JS] WOIJ PIAOWRI YSITJ ‘pIAowax ks
1yZ1x pue anfuo] ‘ssedo1BO uo FUuIpesF poalssqo siafee[ ‘poumsuod AJTeIIARd :UOTIITSOdSIP PUB UOTIITPUOD SSBOIV)

um 9°7 :yadua] Jooy maN

wo z¢ :y3aduel 3003 pury IYSTY
wo 17 :yaSusy TE3IOL

84 9°% :3y31em sseoaE)

861 @Unf ¢ :PoaIDITI0OO SSEOIB)

STTITY200J I9ATY NTAONOIAAQ) :UOTIBD0OT]
aTema :X39§ Z1 padxeuwup :oN JT®BD

L103sTH @se) A3TTeIIOR

559



‘198uvaeos - TIng snoonell8 ‘aojepaid - 913es uapiof ‘pearoaut Juifusseos/uoliepoag :£Lxo0Fexed A311EIIAON

*I939WETP UMM g ¢l XD IS A0qE TINNS JO 3Injodung
*(x03sweyp ww °g pur wu ¢°'¢) 3xede ww Q¢ [[MIS JO 9OEBJINS TRSIOP UO spunom aanjzdoungd :sJuipurjy Lsdoaoay

*pa30a[[00 uaym ssedIBO 3B Jurpeal sIInd
991yl °9SBQq 3B PIIAAdS SQII [BIIAIS -posowal Inwaj 3IFJOT WoiJ Yseld - TINS uejoxq ‘pedy uo spunom aanjound
‘pasowal suel3io Teuxajuyl e ‘paaomax aka Y311 ‘paumsuod juadxad L3171yl :uworrTsodsIp pue UOTITPUOD SSBOIBH

um g°g  :y3zBual Jooy maN

wo 9¢  Yy3jdusT 3003 pury 3IY3ITY
wo ¥/N :y3aBus1 TE3IOL

84 1°¢ :3yB81em sseoam)

G86T PUnf g :pe3IOITTOD SSEIAB)H

STITYIOOF ISATY MTIAONOIN|Q :UOTIIEBDOT]
91BN :X°g €1 pajxewun :ON JT®D

£103sTH @9s®) A3T1BIION

560



‘103epaid-a18es uapyod ‘paajoaur FuiBusavos/uorlepaag 41089230 L3TTEIIOR

‘Temaou sBuny ‘3aesH :sBujpuly Asdoxosy

“33o
ueyolxq me[ I9MOT ‘painioeli] sayoie doI13ewo8LZ -posowal anduol pue siaea ‘sake ‘veae dyy pue sqQTI pasodxa woly
poAowal Ysald °93TS SSeoxed 3w a1fee usprof ainjeumy ‘opIs IYZTa uo Suyd :uoj3zrsodsIp pur UOTITPUOD SSEBOIB)

mn 4°g  :yzBusa jooy mapy

wo °6g¢ :Yy3aBuay 3003 pury IY3ITY
wo ¥/N :Y3aduay fe3ol

31 ¢°¢ :ay83em sseoae)

G86T 2UNf ¢ :Pa3IVITTOO SSBOAE)

STITY300F IBATY ATITYOTV :UOTIEDOT]
aTewag :Xa§ %1 pedarewup :oN FTBD

£103STH @se) L31Te3I0K

561



*A317e3I0W TRANIBU PIJBTAI ISEBISTP ‘PIpnIoOX? UOI3Epaid

UMSBWOQE UT SPaAND }TIW pue uojielalap

‘s3Tsodep eI TPUIajUT MOor] ‘TePUWIOU suedio [eUIIjUT

‘BUNEBI]/SPUNOM TBUISIXd JO 3OUIPTA ON

:£10893e0 £L3171e3I0W

‘usuml pue
:s8utputry Lsdoaoay

*9]TSs SSB¥OIBD ¥

Sutpueas (Gyxdjff) 2T1eWaI IINPE PIABII0O-O0IpPRY "opIs 2321 uo BujlL] ‘3Ioezu] :UOJ3TsodSTp PUER UOTITPUOD SSEOIR)

wa 4"/

:ya8ual Jooy maN

wd> ¢¢  :y3zdual 3003 pury Y31y

wo

78 :yaBusy 71EIO0L

84 ¢°'¢ :3yB31em sseoie)

6861 2unr 11

STITY300F IBATY NTAONOIANQ :UOTIWO0]
aTewe] :Xa§ GI pedaeuwun :oN JI®BD

£L103sTH osen L3ITelraol

:pe3091100 SSBOAR)

562



*si1a8uaaeos - sTINS snooneld ‘xojepaad - a18ee uepiof ‘poaroaur Suifusavos/uorjepaig :£x0Fa3eo AITTRIAON

-93eyazowsy Juipuodsaaiod
U3aTA doau pue TINAS Jo 9pIs 3YyS1a pue 3391 saanydound uole] ‘pasowax suefio jreuiajuy :sBurpury Lsdoaoay

‘spunom Y3Im pajeloosse aFeyaroway ‘qoau Jo aoejans
1esaop spunom ainjound ‘30oB3uUl SIAPTNOYs ‘sTe] ‘sauoq pamaydo Io usjoaq ou ‘paasowax Liyeylaed anBuol ‘3ussaxd
sioyaeay o73ee ‘ssvoied e FulpesJ paalasqo sTnS ‘paumsuoo juediad A3JTJ :uorlisodsIp pur UOFITPUOD SSBOIBY)

mm g :yaz3us| Jooy mepy

wo ¢¢ :Yy3adusal ooy pury Y31y
wo ¢g :yaBua TE3IOL

84 g% :3y81em sseoien

G861 @unL T :Pe3IDIT[0D SSEBOIR)

STITUIOO0F IDATY NHTAONOIIRO :UOTIIEBD0T]
V/N :Xog 91 pajaemun :oN FI®D

L103sTH 9se) L3TTEIION

563



‘978we uap1o3 ‘pealoaur uollepaig :A108e3wd A3TTERIION
‘3aede wm ] L1o3rwixoidde (aejowelp ww ¢ g pue um ¢°g) painiound TIns :sBurpurI Asdoxoay

‘urE3s pPoolq YIIM ‘ies 3y31a aaoqe painyound uyys -paumsuoo suedio [RUIIIUT ‘SPTS IO WOAF PIAOWIT YSITJ
‘posomal aka 31391 pue anSuol ‘sseoled uo Furpeay sTIn? ‘ep1s IYI1x uo Suyf] :uorlIsodsIp pue UOTITPUOD SSBOIB)

mn G'9 :yaBual Jooy meN

wo ¢'gg  :yadua 1003 pury IYBTA
wo G°97 :yiduel TeBlOL

89 0°'¢ :3y31em sseoam)

G861 2unf 7T :pPeldOI[I00 SSBOIABR)

uteTd Te3ISRPOOD IDATY YIAONOIAIYQ :UOTIIBDO]
91BN :X9§ LT pajxewun :ON FT®D

L103sTH @9se) AITTRIIOY

564



‘198uaards - Ivaeq umoiq ‘aojzepaid - a18eo uspion -paajoaul Surfusaros/uoriepaid :Lio8a3edo LITTEIAON

‘98eyizowsay pajleIO0SSE OU Y3ITIM punom ainjound zajeweip wm #°GT (@48 9yl aaoqe)
2397 @ya uo pue 93eyiroway Surpuodsaiiod yY3zIm ‘(I93sweTp ww /) 3IY3Ta uo paaniound TIMYs :sBuypury LsdoaosN

*jo8u 19pun pue iapInoys ‘s8at pury zaddn woaJ pasowaa ysolJ ‘pasowax suedio Teuxraju] °Surpesl Ivaq JO IOUIPTAD
ysaxjy o3 aaT1eIaX PAaI1ap pue pio aradde spunom ‘pasowax anBuol pue sody ‘Lqieau (GIS#) °Tewa3F IINpPE PaIABIT[OO JO
SSeOIB) "SSEDIBD U0 Juypeaj paalasqo IBaq umolq ‘paumsuod juadaad LIXIS :uoTFsodsIp pur UOFIFPUOD SSBIIBY

umm Z°Zz1 :y3zBual Jooy maN

wo g¢ :yadual ooy pury IYITY
wo V/N :yaBusy TEIOL

8% ¢z :3ySyem sseoaen

GR6T @unf ¢1 :Pa3da| 00 SSBOIE)

uteld Te3seo0d I9ATY MTAONOAIQ :(UOTILDO]
V/N :xes§ 81 pojaeumun :ON FT1®D

£103sTH @sen KITTRIION

565



‘uoT3eAlR]lS ‘138uaseos uviA®R ‘paaoaul Buifusawvog

:£1089380 A311B3IION

‘3juasqe SpaAnO J[IW ‘yorvwoas uy paxoed uoyjzezafea

‘syisodep 3e3 TPUIL3UT Ou ‘TeWIou suedio Teuiejul ‘"eunell 1o Lainful Jo adcuspla® TwuiadlUT ON

:s8utputy AsdoaoayN

‘sumex3 1o Lin{ul Jo aouepias
1eUI93Xa Iayjo oN °dyy 3391 uo ooy }oad patg ‘opfTs aYix uo Buify ‘aov3ul :uoI3IsodsSIp puB UOTITPUOD SSEOIAB)

m ¥/N  :y3z3uey Jooy maN

wo /¢ :Yy3adusT 3003 puly Y31y
wo zg :yaBuay TeR0L

8 £1°8 :3yBt1em sseoae)

G861 °2unfg 17

suTejuUNOm ISATY YTAONOADQ :UOFIBD0]

:pa30aTT00 Ssedae)

¥/N :XeS§ 61 pPojaewun :oN FT®D

L103sTH @se) L31TBIION

566



‘a18ve uspTo8 ‘poaToaur uorzepaag :£x089380 AL3ITTEIION

:s8utputry Lsdoxoayn

‘poumsuod sue3lo -TEUISIUT pPuB YsSaT4d ~Spunom aanjound uoOTE] SNOIAUMU ‘pooTq YITM PaUTeLIS UTNS ‘SSBIARD 9yl

Je Suipoeay o1om sofdee uapTof sanjeumwiT om3 ‘paumsuod 3uadiad BATF-LIYBTF

STIIY300F IaATY qeasyeldF :uolleo0]
V/N :1xe§

£103sTH 9sen A3TTe3IION

:uoF3IsodsIp puer UOTITPUOD SSEBOIERY)

mm y/N  :yaBuey Jooy mopN

wo ¥/N :y3dusl 3jooy pury 3y3ry
wo V/N :yaBus Te30L

81 V/N :3y81em sseoae)

C86T 2Unf HZ :palIdIITOO SSBOIEY)

0C pdaemun  :ON FTED

567



‘a73ea uspTo0l a1qeqoxd ‘paajoaur uoizepairg :£i1o0893ed> L3ITTEIION

‘umsewoqe ul juasaid spando JITw ‘uswnx uy 39said uor3eizsfea ‘juasaad
s3tsodep 3eJ ‘TeWaou sue8io Teuxajul ‘ISPINOYS I1JST PuE SUETJ 3JS] UO punom ainaodung -aFeyaIoway SATSUIIXD
yatm diy ay8ta zoddn uo deop wwm g-g1 ‘Iejewmerp (wm 9-oz) pue (uwm 4°ZT) Spunom ainjoung :sSurpurl Lsdoaoey

*31eo paanfur woxy wy 7°¢ A1o3ewmrxoidde paaxesqo JToMm -suolzedrasaaur Lsdoaosu 103
Pa109TT00 SSBOIEBD pue payojedsip sem JTeD °JIEO PIaTqesIp Ieau Juipueas sem a[ewal ITNPY -®aie diy pur usmopqe
3o xeex 3y31a uo 9Feyxaoway pur spunom Lq paIqesIP LISNOTILBS ‘SAT] pPunojg :(UoFITsodsSTp pPUB UOTITPUOD SSEBOIR)

m 1°Z21 :YaSual Jooy maN

wo> ¥/N :y3adueT 300y pury 3IY3Ty
wo ¢ /¢ :yaBual [e3ol

831 ¢1 :3yB1em sseOaE)

G861 dunp Hg :(P93VIT]0D SSEBIIE)H

:uo013e207]
aTeWa :Xa§ 1Z padaewun :oN JIe)d

£L103sTH @se)n L3ITTeIION

568



:£1089380 L31TE310Q
:s8utpury LsdoaoaN

:uoFaTsodsIp pur UOTI3ITPUOD SSEOIE)

urm :yzBus1 jooy maN

wo :ya8usay 003 pury 3ysTy
wo :yaBuat Te30]

| :3y81em ssedaE)

G861 @Unf 7 :PalIOAT[0° SSedIB)

1U0T3ED07]
1X9g 7 padjaswu :oN F1ED

£L103sTH @sen L31TE3ION

569



‘a918ee uaplof a1qeqoad ‘paanloaul uorjepairg :£i10893ed L3TTeaaOl

‘umsewoqe uf
juesaxd spando JTIW -"Eaxe Teulwopqe 3Yy3d1a Ul Spunom ainjound JTews -ofeyriowsy aaTsualxxy :sBurpur3y Lsdoaosy

*(xe3sweIp WW #°'(Q¢) 98ed qIx 3yd1a uo spunom aanjound pue yjnow woiJ afeyiiowsy °sSNOTTIqUN PITIP
‘uzom pue paey L17eraxed soA0OH °sSsedaed woaj w (g7 L[a3ewixoadde iweq umoiq ‘sseoaeo moly w (¢ L1a3evmIxoadde
o13v9 uep10o3 sinjvumy ‘sseoIed 3 Surpuels 9[EWEJ ITNPY °~IOBIUT SBM SSBOIB) :(UOTITSOdSTp PUR UOTITPUOD SSBIIE)

umn G'g  :yadusy Jooy meN

wo ¢'1¢ :y3dual 3003 pury Y31y
wo :ya8uaT T1e30]

331 #'¢ :3y3yem sseoae)

G86T Punf gz :POIVITTOO SSBOAB)

STTTY3I00J IBATY IBNEN[BNT :(UOTIILD0]
aTeWag :X9§ €7 pojaewupn :ON FTED

K103s1H °sevn AIT[eIIOK

570



‘eTuoumaud/uorleaiels ‘popnioxa uollepaiad :4A108e3e0 L3TTEIAON

SI9T3UP 3INOYITM OTBWLF 3JITNPY °SNOITIqUN PATIP YITM JOBIU] SEBM SSBIIB)

{uo0T3EBO0T]
9TBN :Xo§

£103sTH 9se) LA3T1Te3IoK

‘uaumi Ul TeTIJBW [JOS PUBR SSow ‘3ovI]
TBUT3IS83UT pUPR UNSBWOQPR U JUasqe spand J{IW ‘uasqe sitsodap 3ej Teuaajul ‘papnolo sBunT :sBuypury Asdoxosy

e G lE

*931s sseoaed 3e Suipueis

:uo0T3TsodsTp puB UOTITPUOD SSEDIR)

m G'g :Yyadusl Jooy meN
:y3dueT 3003 pury 3YSTY
wo :yaBuay TeEIO0L

891 6°01 :3yS1om sseoam)

G86T :Pe3IDATT0D SsBOIBR)

%7 pejieBwun :oN FTBD

571



-198usarvos - Jyom ‘1ojepaad - af8ee uepiof ‘paatoaur uollepaag :Lio893®0 L3ITTEIION
‘a8eyaaoway Juipuodsaarod yaTm (W ¢ 9 PUB wWW g°'H) YOBQ PIW UT Spunom ainjzoung :sBurpul3y AsdoaoeN

‘qutof e pamays/usioiq
8979103 3397 ‘poumsuod safs pur anfuoz ‘saes ‘pasowal YsaTJ ‘uajoaq salqipurm ‘paumsuocd ATrefared uyreiq ‘saaed
Inoj o3ul painldoely TINNS ‘posowai L]Ter3red sqla ‘paumsuod/pasomsl SUrdio Jeuiaju] °SSeOIBD IwaU 91Fw9 uapyol
2INJBWWT ‘SSBOIBD B PIAIISCQO JTOM PAIBTTOO-OIPEY °pauMSU0d %05 SBM SSBOIR) :UOI3TSodSTp pue UOTITPUOD SSBOIRY)

o :y3Bual Jooy maN
w> ‘'z :Yy3adual 3003 pury 3ydTy
wo :yadua1 Te30L

8% 8'¢T :3y31em sseoiE)
G861 2unf Of :Pe3IDI[[0) SSEOIIEB)

surejunow I9ATY NITJYOIV :(UOF3IBOO]
S9TBN :Xa§ GZ padaewun :ON FT®D

L103sTH ose) K3rTE3IAON

572



ARCTIC NATIONAL WILDLIFE REFUGE COASTAL PLAIN
RESOURCE ASSESSMENT

1985 UPDATE REPORT
BASELINE STUDY
OF THE FISH, WILDLIFE, AND
THEIR HABITATS

Volume II of III

Section 1002C
Alaska National Interest Lands Conservation Act

Edited by
Gerald W. Garner and Patricia E. Reynolds

U.S. Department of the Interior
U.S. Fish and Wildlife Service
Region 7
Anchorage, Alaska
December 1987




	CALVING DISTRIBUTION, INITIAL PRODUCTIVITY,AND NEONATAL MORTALITY OF THE PORCUPINE CARIBOU HERD, 1985
	Abstract
	Objectives
	A. Primary
	B. Secondary

	Methods and Materials
	Study Area
	Calving Distribution and Initial Productivity
	Neonatal Mortality

	Results and Discussion
	Calving Distribution and Initial Productivity
	Calf Capture
	Calf Mortality
	Movements

	Acknowledgements
	Literature Cited
	APPENDIX: ANWR Progress Report Number FY86-6




