


APPENDIX 1: LOCATION OF TRANSECTS IN 1981

LANGARA
ISLAND

From Rodway et al. 1983.
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APPENDIX 2: LOCATION OF TRANSECTS IN 1988

The following table shows the locations of transects run on
Langara 1island in 1988. Transects which were run in 1981 are
also listed. Their locations are the same as presented in Rodway

et al. (1983). nd = not done in 1981,

Transect
number Closest
Length of approximate
1981 1988 Bearing transect location
6 1 200 280 - 1st projecting knoll on
W side of bay on N side
of McPherson Point
nd 2 200 320 Roughly halfway between
transects 1 and 3
5 3 208 280 700 m W of bay on N side
(transect was run of Mcpherson Point
at 200 in 1981)
7 4 250 240 S of Mcpherson Point 2nd
. point N of Explorer Bay
" nd 5 © 240 200 Midpoint of NW side of
(switched to 225 at of Explorer Bay

80 m due to obstruction)

nd 6 208 320 Middle of point NW
of Mcpherson Point

8 7 225 280 Explorer Bay 5 m S of
creek mouth

nd 8 185 200 S part of Explorer‘Bay
300 m SE of transect 7

4 9 152 280 West side of point NW of

McPherson Point 324° to
eastern most Langara Rk.
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Transect

number Closest
Length of approximate
1981 1988 Bearing transect location
nd 10 180 240 East of large cut, bearing
6° to midpoint of
most easterly Langara Rk.

3 11 190 200 Halfway between Langara and
McPherson Point, bearing
38° to 3 eastern Langara Rk

nd 12 202 160 Large bent spruce tree E of
creek near sandy beach

nd 13 250 280 S of S bay on McPherson

nd 14 204 160 W arm of bay W of McPherson
Point at 'flower pot' rock

10 15 315 200 Dibrell Bay N of creek in
Indian reserve

9 16 343 160 N corner of Dibrell Bay

(across point)
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APPENDIX 3: POPULATION ESTIMATE FOR 1988

The following calculations employ the same technique used by
Rodway et al. (1983) to calculate the number of breeding Ancient
Murrelets on Langara Island. The area covered by the colony is
calculated by multiplying the 1length of the burrowing area
(determined by following the 100' contour line on a 1:50,000
scale topographical map of the island) by its width (determined
by averaging the extent of burrowing, obtained from transects).
By multiplying the burrowing area by the average burrow density
per quadrat, the number of burrows in the colony and S.E. can be
estimated. Multiplying this figure by the overall occupancy rate
gives an estimate of the number of occupied burrows or pairs of
birds that make up the nesting population 1in the area
transected. Estimates of the number of birds breeding in
"pockets' that were not transected are added to give the total

breeding population estimate.

Length of burrowing area:
Length on map = 5.9 cm
Scale of map 1 cm = 500 m
Actual length of burrowing = 5.9 cm x 500 m/cm =
2950 m

Width of burrowing area:
For each transect. the colony boundary was assumed to transcend
15 m past the end of the final quadrat containing burrows (ie

half way to the next, empty, quadrat).
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Width

Transect of burrowing

(m)
10 180
9 180
6 140
3 100
2 180
1 220
4 100

Average width = 1100/7 =157 m

Burrow area:
2950 m x 157 m
463150 m?

46.3 ha.

Average burrow density (burrows/m?)

31

Number of quadrats in colony
Range of densities = 0.0 - 0.64
Mean +/- S.E. = 0.135848 +/- 0.02254

Total number of burrows:
Colony area X burrow density (mean +/- S.E.)

= 62748 +/- 10439

Occupancy rate: (see Table 3.1)

10/26 = 0.38

Nesting population from transecting information (mean +/- S.E.):
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Nesting populati

Total nesting po

note: There is
Point, but their
population that

estimate.

Total number of burrows x occupancy rate

= 23,844 +/- 3966

on on Cohoe Point (not transected):

Approximate nesting area = 20 m x 70 m = 1400 m?
Burrow density = 10 burrows/25 m? = 0.40

Total burrows = nesting area x density = 560
Occupancy rate = 5/10 = 0.50 (Plot B, Table 3.2)
Nesting population = total burrows x occupancy

rate = 280

pulation (+/- S.E.):

Estimate from transecting + estimate from Cohoe

Point

= 24,124 +/- 3966 or ca. 24,100 +/- 4,000

no error estimate for the birds nesting on Cohoe
number was so small in relation to the total

it 1is easily encompassed by the overall error

55



APPENDIX 4: RAW DATA FROM KNOCK-DOWN PLOTS

The following series of tables - summarize the information
collected on the six knock-down plots erected 1in the colony
during 1988 (see Figure App.4.1 for loactions). Methodology is
outlined in section 2.3, The letters A-O along the top of each
table represent monitoring days 1-15, beginning on 16 May. The
numbers along the left hand side of each table represent
indivicdual burrows. Within the tables a '1' indicates a
knock-clown at a burrow. The total number of knock-downs are
summarized by burrow (rows) and by date (columns). If part of
the plot was excavated following the monitoring of knock-downs
(see wection 2.3) the status of burrows is listed in column 'Q'
(OCC = occupied = adult, eggs, chicks, or eggshell membrane and
shell remains from freshly hatched eggs; EMP = empty; UNK =

unknowr,; NAB = not a burrow).

Detailed maps of the locations of all burrows in the
knock-clown plots were made. Those maps, 1in addition to a
description of the locations of the plots are on file in the
permanent monitoring plot scheme at the Canadian Wildlife
Service office in Delta , B.C. The four corners of the
knock-clown plots were marked with aluminum or wooden poles
wrappec in brightly colored tape. The flags used to mark

indivicdual burrows were left standing.
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Figure App.4.1: The location of the 20 m x 20 m knock-down plots
(1-6) and the 5 m x 5 m exploration plots (A & B) on Langara
Island in 1988. The squares depicting the plots are not to
scale. The dotted lines represent transects.
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Cccupancy plot 3

O T T O 7T D Y G O O W ) T e D CD U D O P e e U

11
b
7

12
J
b
3
8
4
0
b
4

8320538”8

- — -t — - — — — i .

— .- — 4 —t — — — e et 4 et ed et w4 e - — — —
— et - — — — st ek e ot — — e et —t —
ey - - — —t — — e e
e — — —t — - e — — ] —
— - - — o
— e (] - — — ot — vt e
. et — ) e— - — — — - —— — 3 — e
— - e — — — — —
€3 e 3 s e — - - — —
- - — — - — B - — — e — T = T RSP — et
- — - N e — s - -— — e - ettt o3 3 e - —t e et
— -— (] - - — ot - - — 8 — —
— et e e—a (] - — e — R e W] = et e e N et — —~ e oy et e
— et et et s (] — — — ona - et et e e e R I 2SN I o | — —
N e ot e D EOTINETEIENO8ITIgIS8SSESNNILSEERRIILIITITLE

61

4
48
49
30



Occupancy plot 3
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Occupancy plot 4
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Occupancy plot 4 cont'd.
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Occupancy plot 6

p53430027ﬁc‘46037453371.&98412469827m93299934683
— -t —t —

Loy — — s e — — - — —

S — et s — — et — — e

E - o3 .ee .n . — - e -t s — s d et i et . -t —— e e -

-3 o -— -—— —4 et . — e e —d et 4 — — e

S ©3 — —— — - — - -t s - — -

-y — e — - - - o -— - —t -t et

m— o3 - -—— — - e e - —_ e — e— —t e 4 —t e —

[ o3 — -— — e — et et — — — — — 4 —

(-3 — -— — —t et e -t -— — — e

a — - —— -t - - — —

x3 — Yy — — — - - -t - — e

fon [ P, — p— et et a4 et s - — — - —t — et e — —d

s et 2 — - - — — — — e - e— —

ot (ae] - — ot e -~ -~ — - - — — — et et -t

o i - - - - — —4 e -k et et ey e g et i e > —F
B I S R SR I B - A =S S SHP S S H BERIYIIEFTIVLEERYRILRFIS

5 1

16 2

13 13

19 2

66

18 10 12

5 2

7



APPENDIX 5: ESTIMATED DATE OF THE START OF INCUBATION

CALCULATION OF CONFIDENCE LEVELS USING INVERSE REGRESSION
SIGNIFICANCE LEVEL FOR LIMITS 0.950

PARAMETERS FROM CALIBRATION CURVE

SLOPE OF CALIBRATION CURVE -0.00238
INTERCEPT OF CALIBRATION CURVE 0.55350
NUMBER OF OBSERVATIONS USED IN CALIBRATION 142
MEAN OF THE AGES USED IN THE CALIBRATION 11.9510
SUM OF THE SQUARES ABOUT THE MEAN OF THE AGES 11142.6600
RESIDUAL MEAN SQUARED ERROR 0.1000000E-04
CRITICAL VALUE FOR T DISTRIBUTION WITH 140 DOF
AT THE 0.9875 SIGNIFICANCE LEVEL 2.266
LENGTH OF INCUBATION PERIOD 32 DAYS
B VOLUME DENSITY LAYING
0BS. DAY LENGTH BREADTH INDEX WEIGHT INDEX  DATE
1 9 5.72 3.66 76.6 42.0 .548139 6.7
2 9 5.61 3.74 78.5 41.0 .522490 - 4.0
3 9 6.09 3.74 85.2 43.5 .510656 - 9.0
4 10 5.84 3.57 74.4 41.0 .550852 8.9
5 10 5.65 3.84 83.3 43.5 .522130 - 3.2
6 10 5.55 3.92 85.3 45.0 .527652 - 0.9
7 10 5.98 3.72 82.8 43,0 .519615 - 4.2
8 11 5.83 3.96 91.4 47.5 .519559 - 3.3
9 11 5.92 3.84 87.3 46.5 .532683 2.3
10 18 6.04 3.91 92.3 46.5 .503573 - 3.0
11 18 5.76 3.90 87.6 45.0 .513642 1.3
12 32 6.05 3.74 84.6 43.0 .508124 12.9
13 32 5.94 3.68 80.4 41.0 .509685 13.6
MEAN OF VOLUME INDEX 83.830
S.D. OF VOLUME INDEX 5.345
ESTIMATED MEAN DATE FOR ONSET OF INCUBATION 1.4
ESTIMATED VARIANCE OF DATE 50.2909
CRITICAL VALUE FOR T DISTRIBUTION WITH 12 DOF
AT THE 0.9875 SIGNIFICANCE LEVEL 2.5600
CALIBRATION PORTION OF CONFIDENCE INTERVAL 12.272%4 14.0191
SAMPLING PORTION OF CONFIDENCE INTERVAL -5.0352 5.0352

LOWER CONFIDENCE LIMIT -4.5
UPPER CONFIDENCE LIMIT 7.3
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