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INTRODUCTION 

The common murre (Uria aalge) is the most abundant seabird species breeding in Oregon, with 
an estimated mean breeding population of722,559 birds in 1988 (U.S. Fish and Wildlife Service, 
unpub, data). Oregon's breeding population is of international importance and constitutes 

approximately 66% of all common murres breeding south of Alaska (Carter et al. in prep). 
Remote censusing from aerial photographs is currently the only effective technique to assess the 
population status of this species in Oregon. The extreme sensitivity of nesting murres and the 
inaccessibility of mas! murre breeding sites in Oregon prohibit working '\>ithin breeding colonies. 

In 1988, the U.S. Fish and Wildlife Service (USFWS) conducted an inventory of all seabird 
species nesting along the Oregon coast. During the inventory, 66 active common murre colonies 
were documented, and 59 of these were censused using aerial photos. Since 1988, the USFWS 
has conducted one annual aerial photographic survey of all Oregon common murre colonies each 
June. This survey is timed to coincide \\>ith the late-incubation and early hatching periods, when 
colonyarrendance is believed to be most stable. As time constraints prohibit a census of all 
murre colonies every year, coastwide population trends are deternlined each year by using aerial 
photographs to census a subset of 15 murre ,olonies distributed along the entire Oregon coast. 
Photographs of all Oregon murre colonies (censused and uncensused) are archived for furure use. 

Follo\\wg the 1990 breeding season, conmlon murre colony attendance in Oregon began to 
decline. It is believed this decline was associated with poor oceanic productivity due to the 
1991193 EI Nino event, although elevated sea surface temperatures and corresponding low oceanic 
productivity have persisted in northern Oregon waters through 1997. Colony attendance for 
Oregon's conmlon murre breeding population reached its nadir in 1993, when almost complete 
abandonnlcnt of colonies occurred during late incubation. A decline in colony attendance does 
not necessarily indicate a decline in the population, as adult breeders may have chosen to forego 
breeding in years of poor foraging conditions. This assumption is based, in part, on the results of 
beach mortality transects conducted ncar Ncv·;port, Oregon and the lack of known 
anthropogenicaUy-induced mortality events such as oils spills and net entanglement in Oregon. 
Reduced colony attendance, however, is indicative of reduced productivity, and in years ofpoar 
colony attendance normal attrition rates may exceed production, resulting in a net population 
loss. 

In I ~~4, colony attendance by common murres m Oregon began to recover. Census values for 
the 15 standard survey colony monitoring sites distributed along the Oregon coast increased to 
94% of the 7-year (1988-1994) mean value. This recovery continued in 1995 when colony 
attendance at the 15 sites exceeded the 7-year mean by 2%, yielding a 1995 Oregon breeding 
population estinlate of 742,492 birds, the third largest common murre breeding population 
estimate in Oregon since monitoring began in 1988 (USFWS, unpub. data). In 1996 and 1997, 
however, colony attendance declined. The 1996 total at our 15 statewide monitoring sites was 
only 82% of the 8 year (1988-1995) mean value, yielding a 1996 Oregon breeding population 
estin1ate of 571,145. The decline continued in 1997, when the total for the 15 statev,ide 



monitoring sites was only 79% of the nine year (1988-1996) mean value, resulting in an Oregon 
breeding population estimate of 539,893 birds. 

Beginning in 1995, a three-year study was undertaken to assess changes in colony attendance by 
murres through the breeding season and to determine whether a single annual survey is adequate 
for monitoring trends in Oregon's breeding population of common murres. During May and June 
of each year, three replicate aerial photographic censuses of common murre colonies were 
conducted along the Oregon north coast, and colony attendance was compared between surveys 

each year and between survey years. The study was conducted only on north coast colonies 
because oflimiled helicopter availability and funding constraints. 

This study was a cooperative effort, with funding provided by the Western Oregon National 
Wildlife Refuge Complex (USFWS) and the Tenyo Man! Tn!;;tee Council in 1996 and 1997. The 
Tenyo Maru Trustee Council agreed to partially fund all three years of this study as a Pilot 
Project for oil spill restoration planning purposes. The common murre \vas documeoted as the 
most S'eI'fOusly damaged species as a result of the Tenyo Maru oil spill that occurred off the 
entrance of the Strait of Juan de Fuca in July 1991. A significant number of the 3,157 dead 
common murres recovered in the Tenyo Maru spill event may have originated from Oregon 
breeding colonies.1 Since the Oregon conm10n murre population was likely injured as a result of 
this spill, it is appropriate that seabird monitoring and restoration actions occur in Oregon as well 
as Washington. 

METHODS 

Three replicate aerial photographic surveys of 15 (1995), 17 (1996) and 18 (1997) conm10n 
murre colonies were conducted along the Oregon north coast. Results from 1995 ha\'e been 
reported previously (Lowe and Pitkin 1996). Surveys in 1996 were conducted on May 25, June 
4 and June 18; surveys in 1997 on May 22, June 9, and June 19. The colonies surveyed are 
located between Tillamook Head (45 '56' 45"N) and Cape Lookout (45 '20' 12"N) and indud, the 

seven northernmost colonies in Oregon (Figure 1). Nine of the colonies selected normally 
support more than 2,000 birds, typical of large Oregon colonies. The remaining colonies each 
normally support fewer than 400 birds, and are similar in size to some Washington colonies. 

This replicate study included three aerial censuses each survey year. Each year, the second 
(middle) census was conducted as part of the annual USFWS coastwide survey of Oregon murre 
colonies, hereafter referred to as our standard survey. The standard survey, timed to coincide 
with late incubation and early hatching of Oregon murres, requires two days to complete and 
usually occurs the first week in June. In 1996 and 1997, the first replicate census was conducted 
two weeks prior to the standard survey, the third census two weeks after the standard survey. 
In 1996, the three census surveys were conducted on May 25, June 4, and June 18; in 1997, they 
occurred on May 22, June 9, and June 19. Survey flights always originated at the Astoria airport, 
and were timed to cormnence within un hour of noon to reduce variability in colony attendance 

lTenyo Maru Natural Resources Damage Assessment Meeting Transcripts, Neah Bay, Washington, 
Fehrll""y 7.8. lGAfi 
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FIGURE 1. 
Common Murre Colony Study 
Sites Listed by Colony Number 

Tillamook Head 
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and to maintain consistent sun angles for photography. In 1996, the May 25 flight commenced 
at 1328 after a 1.5 hr. mechanical delay, the June 4 night began at 1124 and the June 18 flight at 
1114. In 1997, tllt: May 2211igllt u~paIl<;;u at 1149, th~ JUl1t: 9 l1i1;;ht at 1240, and the JUlle 19 
flight at 1203. 

The survey platform used for the 1996 study was a Hughes 500D helicopter equipped vlith pop. 
out floats. In 1997, the survey platform was a Hughes 500D helicopter equipped with fixed 
floats and an auxiliary fuel tank. In accordance with Oregon survey methods. t\vo photographers 
participated on each survey flight. The photographers were positioned in the right front and 
right rear seats with the doors removed. Photographs were taken as the helicopter slowly circled 
the colomes at altitudes of 800-1000 ft. above sea level. The front seat photographer used a 
Canon EOS AlE 35 lIllll camera vrith a Tamron 200-400 mm fl5.6 auto focus lens to obtain close· 
up overlapping colony photographs. The rear seat photographer used a Nikon N-90s 35 mm 
camera with a Nikon 80-200 nun fl2.8 autofocus lens for larger colony overviews and to assist 
\\~th positioning overlapping close-up slides during counting. Film used was Fujichrome Sensia 
200 ASApushed one stop to 400 ASA, or Scnsia 100 ASA pushed onc stop to 200 ASA, 

depending upon lighting conditions. Shutter speeds of 1/500 or faster were used. 

After processing, sorting, and labeling, overlapping colony slides were projected onto large sheets 
of paper using three or four projectors simultaneously. Individual birds were then circled by 
hand and tallied on hand-held counters. After counting, images of all slides used for counting 
were archived on CD-ROM discs using the Kodak Photo CD process. Each image was recorded 
on the CD in five different resolutions ranging from 128 x 192 pixels to 2048 x 3072 pixels. A 
list orthe images by colony and date are included in Appendix I and II. On;; CUIIlpklc ~t:l ufCD:i 
was archived at the Oregon Coast National Wildlife Refuge Complex Office in Newport, Oregon 
and a second set was submitted to the Tenyo Maru Trustee Council, Olympia, Washington. The 
original color slides were placed in polyethylene sheets and storage boxes and archived at the 
Oregon Coast National Wildlife Refuge Complex Office in Newport. 

RESULTS AND DISCUSSION 

Replicate aerial photographic censuses were conducted at 17 (1 \1\16) and I ~ (I IN!) Uregon north 
coast colonies on 25 May, 4 June and 18 June 1996, and 22 May, 9 June and 19 June 1997. The 
total number ofmurres counted at the colony sites during the study ranged from 33,382 to 
35,656 with a mean of 34,789 in 1996, and from 20,780 to 34,980 with a mean of 28,743 in 1997 

(Tables 1. and 2.). The number of common murres breeding at the study sites represents about 
9% of Oregon's breeding population. (As a means of illustrating trends or contrasting datn, some 

results from the 1995 survey year will also be discussed in this section.) 

The variability among census totals during the 1996 and 1997 survey seasons was greater than 
during the 1995 season. In 1996, the 25 May census total recorded 2.5% more birds than the 
mean of the three cenSllses, the 4 .Tllne c.en~ll~ total (part "fthe statewicie stanciarci survey) was 
1.5% above the mean, and the 18 June census total recorded 4.0% fewer birds than the mean. In 
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1997, however, the variability among census totals was much greater. The 22 May census total 
was 21. 7% above the mean of the three censuses, 

Table 1. Results of 1996 Replicate Aerial Surveys of 17 Oregon North Coast Conunon Murre 
CU1UIli~s. 

Large Colonies 
% Variation % Variation % Variation 

!:Q!QllV N~lD~ !:Q1Qllv NQ, M~§n 2~ M~)l ErQw h:h:an Q~ ,'l!lll< ErlllD W.ilIl 1 B 'l!lll: EI:&lDl h:1"SlD 
Tillamook Rock 219-005 6292 6767 7.5 6356 1.0 5752 ·8.6 
~ea Lion Rock 21~-UJj l3bb lSI~ D.S 2329 -1.6 2249 ~j.2 

Bird Rocks (N.) 219-017 2197 2764 25.8 1946 -I1A 1880 -11.7 
Bird Rocks (S.) 219-019 6212 7646 23.1 5559 -11.2 5432 -11.4 
Castle Rock 219-026 5126 5238 ' , ... 5431 6.0 4710 -8.1 
Gull Rock 219-027 2573 2513 -2.3 2666 3.6 2540 -1.3 
Pyramid Rock 219-044 3142 2573 -18.1 3382 7.6 3470 lOA 
Pill,. Rock ? 1 9_048 S>1n 494S -lOr; 5606 1.4 6039 9.2 
IltQ\\Jl Rock 2J2-Q(iQ 2!:i2 Q -j QQ 7Si 2QQ ~ Q -J(lQ 
SUBTOTAL 33,700 34,965 3.8 34,062 1.1 32,072 ·4.8 

Small Colonies 
% Variation % Variation % Variation 

CQ](lDJ!:Nam~ CQ]QDV ~Q ~!!:aD .. 25. May From Mean 04 Inn!: Emm M~an 18 lIme FrQm ::'1ean 
Tillamook Head Rk. 219 .. 002 108 135 25.0 107 -0.9 81 ·25.0 
Unnamed Rock 219-003 125 162 29.6 119 -4.8 95 -24.0 
Unnamed Rock 219-010 417 274 ·34.3 632 51.6 345 ·17.3 
Unnamed Rock 219·014 97 92 -5.2 113 16.5 85 -12.4 
Cape Falcon Rock 219-030 28 6 ·78.6 5 -82.1 73 161.0 
Unnamed Rock 219·036 22 0 -100 56 1545 9 ·59.1 
Unnamed Kock 219·059 175 18 ·89.7 122 ·30.3 385 120.0 
Cal2~ LoQkQ1.!:! (W l 212·Q152 118 4 ·2~ ~ m ·4 ? 212 IOQR 
SUBTOTAL 1090 691 .. 36.6 1267 16.2 1310 20.2 

IQIAL H,22Q ~;!,!l;!1l 2 "Q ~~m u 33 3~2 ·4 [I 

Table 2. Results of 1997 Replicate Aerial Surveys of 18 Oregon North Coast Common Murre 
Colonies. 

Large Colonies 
% Variation % Variation % Variation 

CQloDJ! Nam~ Colon)! No M~aD 22 M~~ :ElQDJ h'1~l3D Q2 T1JD!: from ~!:~D 12 huu: EIQID MeaD 
Tillamook Rock 219-005 4445 5674 27.6 4565 2.7 3095 ·30A 
Sea Lion Rock 219-013 2249 2763 22.9 2240 -0.4 1743 -22.5 
Bird Rocks (N.) 219·017 1653 2404 45.4 1547 -6.4 1009 ·39.0 
Bird Rocks (S.) 219·019 4740 5030 6.1 5043 6A 4147 -18.6 
Castle Rock 219·026 3147 4863 54.5 3406 8.2 1171 ·62.S 
Gull Rock 219·027 3025 3989 31.9 3117 3.0 1969 -349 
Pyramid Rook 219-044 2726 3386 24.2 3033 11.3 1758 35.5 
Pillar Rock 219·045 5024 4865 ·3.2 5668 12.8 4538 -9.7 
Bmllll Bo~k 212-060 1051 m6 iQ 2 lOlQ ·1 1 2E1 . os 8 
SlTRTOTAT. 28.066 34.350 22.4 29.629 5.6 20.214 ·28.0 
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Table 2., Continued 

Small Colonies 
% Variation ~ .. 'O Variation % Variation 

CQkml::Namr:: !:Q1QDJ: l:lQ, MI:~!l 22 \1av EIQ1n \1~an Q2 .Tl1D~ Er~lID ~1~aD 12 Illn. E!Qlll ~il:an 
TIllamook Head Rk. 219·002 4 0 ·100 10 150.0 I 
Unnamed Rock 219·003 2 0 ·100 4 100.0 3 
Unnamed Rock 219·010 323 309 -4.3 429 32.8 230 
UUUitl.UCU RVl,;k 219·014 65 69 6.2 90 38.5 36 
Unnamed Rock 219·029 43 35 -186 76 76.7 19 
Cape Falcon Rock 219·030 0 a 0 0 0 0 
Unnamed Rock 219-036 0 0 0 0 0 0 
Unnamed Rock 219·059 104 74 -28.8 118 ]3.5 120 
CaJ;!S;; I ~ok~"l!rt (W l 219-05Z 1,8 14~ Hi m -18 I 1~1 

SUBTOTAL 679 630 -7.2 840 23.7 566 

IQIAL 2~ 14~ ~4,2EQ 2!.1 :!Q 462 6.Q 2Q 78Q 

the 9 June census total was 6.0% above the mean, and the 19 June census total was 27.7% below 
the mean. Bro\\'l1 Rock (219-060), which was unstable throughout the three year survey, was 
completely abandoned on the first and third surveys in 1996. 

Variability in colony attendance among individual colonies ranged from moderate to extremely 
high. Large colonies showed lower variability than small colonies in all survey years, but even 
large colonies showed high variability in 1997. In 1996, variability in large colony censuses 
(exduding Bro,,'t1 Rock) ranged from 18" I % below the mea" vah,P. tn?'i 8% "hove the meml 

value. Bro\\'l1 Rock, where all breeding attempts failed in 1996, ranged from 100% below the 

mean to 200% above the mean. In 1997, large colony variability ranged from 62.8% below the 
mean value to 54.5% above the mean value. These extreme values occurred at Castle Rock (219-
026), where disturbances from bald eagles occurred. 

Small colonies showed the greatest individual variability in colony attendance. In 1996, census 
results ranged from 100% below the mean value to 161 % above the mean value. In 1997, 
variability ranged from 100% below the mean to 150% above the mean. The instances of extreme 
variability in 1996 occurred in colonies that supported fewer than 75 birds, and fewer than 10 
birds in 1997. 

The causes of the moderate to extreme variability seen in all colonies in 1996 and 1997 can he 
largely explained by poor environmental conditions" Abnormally high ocean temperatures and 

sub-normal upwelling indices in the eastern North Pacific ocean have occurred every year since 
1992, though in varying degrees of severity. These changes arc poorly understood, but don'! 
seem to be completely attributable to El Ninos, which occurred in 1991193 and 1996/9/. The 
unusually waml ocean conditions and reduced upwelling since 1991 have contributed to lower 
near-shore ocean productivity, including reduced kelp and plankton production (Bill Peterson, 
pers. comm.) and increased colony abandonment and low production among some nesting 

seabirds, including common murres (Uria aalge), Brandt's cormorants (Phalacrocorax 
peflicillatl<s) and pelagic comlOrants (T'. pelagicus) (USFWS unrub. data). 

·75.0 
75 

·28.8 
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-55.8 
0 
0 
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IH 
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In 1996 and 1997, unprecedented numbers of adult murres died along the Pacific coast from 
southern Washington to southern Oregon during June and early July. On a 7.3 km stretch of 
beach south of Newport, Oregon, 159 adult !TIurres were recovered in June, 1996 during routine 
beached bird mortality transects conducted by USFWS personnel. In June, 1997; 74 adult 
murres were recovered along the same stretch of beach. Virtually all r~covercd murres appeared 
to be emaciated, a further indication of poor ocean productivity. During years of good upwelling 
and normal ocean temperatures, very few adult murres are recovered during routine mortality 
transects in June. 

Poor physical condition among breeding adults led to what appeared to be very low production 
of murre chicks during the 1996 and 1997 seasons. No murre chicks were recovered between late 
June and late September in 1996, and only 9 chicks were recovered between late June and late 
September in 1997 along the 7.3 km transect beach. During years of good chick production, often 
hundreds of murre chicks can be recovered between late June and late September on the transect 
beach. During the 1995 survey year, for example, only 3 adult murres were recovered in June on 
the san1e7.3 km beach, while 128 murre chicks were recovered between late June and late 
September on the 7.3 km transect beach. While we believe that production of murre chicks in 
1995 was below normal, it was nonetheless much better than in 1996 or 1997. As a consequence, 
the results of replicate aerial surveys conducted in 1996 and 1997 are better indicators of murre 
breeding phenology for years of very low production than for years of nomlal production, while 
1995 survey results are likely much more indicative of conditions during years of nomlai chick 
production. 

Variability in overall colony attendance ·within a survey year was lowest in 1995 and highest in 
1997. Most colonies showed increasingly variable colony attendance as the study progressed, 
and colony attendance declined overall during the course of the three year study. These 
observations arc consistent with the pattern of ocean conditions and murre mortality described 
above. As would be suspected statistically, small colonies «430 birds) showed greater 
variability in colony attendance every survey year. One interesting result is that in all survey 
years, grand totals for the first census were higher than the mean, grand totals for the iast census 
were lower than the mean, and grand totals for the middle census (part of the annual standard 
survey) were closest to the mean. This same pattern held true for large colony totals throughout 
the study, but was reversed for small colony totals, where attendance peaked on the final census 
in 1995 and 1996, and on the middle census in 1997. This delayed build-up in colony attendance 
at small colonies could result, among a variety of factors, from lower desirability of small colonies 
among experienced hreeding murres, from the use of small colonies by less experienced breeding 
mW'J'es, or from the genera.l absencQ " ... rithin smo.ll colonic3 of breeding Dra.ndt'.5 ~on110rl!l.nt~ and 

the protection from avian predators they normally provide to breeding mImes. 

As the study progressed, mean colony attendance generally decreased for all colonies, V-11ilc the 
standard error of the mean and the count range generally increased for all colonies. especially in 
1996 and 1997 (Table 3.). This result is also consistent with poor environmental conditions and 
high stress levels described above. 
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Table 3. Comparison of Replicate Aerial Survey Censuses for Oregon North Coast ConmlOn 
Murre Colonies, 1995 - 1997. 

Larf!e Colonies 
1995 1996 1997 

~~)h)Dj: ,Narm, Cl.lli.lDJ: l!ip m!l1!lll ~E I!!m::~ l1JJ~aD SE rnn~g mean 51:: ranrre 

Tillamook Rock 219·005 7389 134 7199·7488 6292 417 5752·6767 4445 1056 3095·5674 
Sea Lion Rock 219·013 2608 77 2508·2694 2366 113 2249·2519 2249 416 1743·2763 
Bird Rocks (N.) 219-017 2947 214 2649-3047 2197 402 1880-2764 1653 574 1009-2404 
Bird Rocks (S.) 219·019 6907 257 6549-7143 6212 1015 5432-7646 4740 419 4147-5043 
Castle Rock 219·026 7030 656 6132·7679 5126 305 4710·5431 3147 1518 1171-4863 
Gull Rock 219·027 5039 408 4462·5342 2573 67 2513-2(,61\ 3025 8:>7 1969-3989 
Pyramid Rock 219·044 4578 247 4381·4926 3142 404 2573·3470 2726 699 1758-3386 
Pillar Rock 219·045 7216 123 7079·7377 5530 450 4945-6039 5024 475 4538-5668 
Brown Rock 219·060 1663 691 718·2359 262 371 0-787 1057 244 784-1376 

Small Colonies 
1995 1996 1997 

!.:Q!QD:l !9.~!D~ Colonv No m~;m SE ranl1~ rn~an SE rang~ m~Qn SE [ang~ 

Tillamook Head Rk. 219·002 69 8 60-80 108 22 81·J 35 4 4 0-10 
Unnamed Rock 219-003 148 52 106-221 125 28 95-162 2 2 0-4 
Unnamed Rock 219·010 124 100 0-244 417 155 274·632 323 82 230·429 
Unnamed Rock 219·014 129 7 120·136 97 12 85·113 65 22 
Unnamed Koek L1Y-ULY N~ N~ NS /'is NS NS 43 24 
Cape Falcon Rock 219·030 NS NS NS 28 32 5-73 0 a 
Unnamed Rock 219-036 42 3 38-44 22 25 0-56 0 0 
Unnllillcd Rock 219·059 NS NS NS 175 154 lS-J85 104 21 
Cane Lookout (W ) 212-Q(l2 m 1 ~ lQ'-Ji2 llR 25 ~-m J3R is 
NS - No Survey Conducted 

In addltlon to Impacts associated wlth poor ocean condltJons, predatlOn and dIsturbance by bald 
eagles (IIaliaeelus leucocepha/us) very likely reduced colony attendance, increased the variability 
in attendance or delayed breeding phenology at several o[the large study colonies. Common 
murre breeding phenology was delayed by bald eagle predation and disturbance at Three Arch 
Rocks, Oregon's largest murre colony, beginning in 1995 (Lowe and Pitkin 1996) and continuing 
through 1997. Sea Lion Rock (219-013), Bird Rocks (219·017, 019),Castle Rock (219-026), 
Pyramid Ro~k (219·044) and Brown Rock (219·060) may have suffered [rom delayed breeding 
phenology resulting from bald eagle disturbances in 1996 and 1997. The timing of nest initiation 
appears (0 be critical to the breeding success of Oregon murres, and delayed phenology very 
likely resulted in reduced chick production at the affected colonies. 

CONCLUSION 

This three year study, a similar ongoing study begun in Washington in 1994, and surveys starting 
in California in 1996 were the first replicate aerial photographic censuses of common murres on 
the U.S. west coast. Given the very poor ocean productivity experienced in near-shore waters 
from southern California to as far north as British Columhia since 1992, the three.year Oregon 
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study occurred at perhaps the best time possible, in that the single year of relatively nom1al 
murre production (1995) since that time was included in the study. Likewise, much value was 
gained from replicate surveys conducted in years of little or no production, as causes and effects 
of failed breeding attempts became more apparent and were much better documented. Under the 
protection of the Endangered Species Act, bald eagles have increased in number and are beginning 
to reclaim their historic ecological niche along the U.S. west coast. The continuing predation and 
harassment of breeding murres by bald eagles. first witnessed in Oregon during the course of this 
study, allows researchers to observe a more natural predator/prey relationship between the two 
species which undoubtedly existed for millennia before bald eagle numbers plummeted. 

Aerial photographic censusing of breeding conm10n murres is currently the best available 
technique for monitoring populations over large geographic areas. Results of this study indicate 
that in years of relatively normal breeding production, a single survey within the first week in 
June may be adequate for population monitoring. In years of sub-nornlal production, however, a 
single survey may not be adequate to provide a realistic picture of population stat1.IS or activity. 
as breedIng attempts may be abandoned over the course of the season or foregone altogether, 
resulting in lower counts and higher variability among counts. The relatively small sample size of 
thiS study, both numencally and geographIcally, and the relatively short duration of the study 
also limit the conclusions we can reach vvith our data. 

Oregon's breeding murres occur in essentially two distinct breeding systems: the northern 
system, ranging from Yaquina Head on the south to Tillamook Head on the north, and the 
southern system, ranging from Coquille Point on the north to Goat Island on the south. These 
two systems normally experience different enviromnental regimes during the breeding period, and 
murres within the two systems may exhibit slightly different breeding phonologies and success 
rates. For a number of fInancial and logistical reasons tbis study focused only on the 
northernn1ost murre colonies within the northern system. Unfortunately, we were unable to 
."n"vr.y the c.olon;es Ht Three Arch Rock<, which slIpport the IHrgest conccnlrHlion ofhre.eoing 

murres south of Alaska, three times the total of all the colonies included in our study, and which 
dominate the northern system. Realistic attempts to monitor popUlation levels w'ithin the 
northern system should include at least one large colony at Three Arch Rocks. Further, to 
establish correct survey timing on a state·wide level, rather than on the north coast alone, it 
would be appropriate to conduct a similar survey within Oregon's southern murre breeding 
system. 

RECOMMENDA nONS 

Rel;Ufii.e replicate aerial ~urveys: on the Oregon north coast :and continue until at least t\vo 

years of normal murre production can be sampled, or resume surveys for a period of two 
to three years after murres again exhibit nonnal production on the north coast. 

Conduct a similar three·year replicate survey on the Oregon south coast. 
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APPENDIX I 

Digital Image List of Aerial Photographs from 5/25/96 Census on CD-ROM #1 

Colony I Slide i Disk Image 
Number Date, Number' Number 

Colony I Slide I Disk Image 
Number Date' Number' Number 

219-002 5/25/96
' 

26 i 001 219-01915/25/96 ' 9 051 
5/25/96; 12 002 219·026 ! 5/25/96 52 I 052 

I 003 'i 5/25/96 1 ' 053,. __ _ 
• 5/25/96', 21 I 004 ! 5125196 11 054 

219-003: 5/25/961 22 ! 005 .! 5/25/96: 16 055 
, 15/25196! 14 ,006 'i5/25/96 10 ! 056 

21~;~~-H~~ ~;~ :+ ~ ~:---i--1 ~~c::~:.:~:---+--------;-~"-----"'--+-: -:;:~ ;,;-:;~:__:;'~;-:;;:;:~ :;:~'-T; -:;:~ ------:~:--:~:--;~:---1 
• 15/25196' 4 '009 "5125196' 6 i O-cS,Cg---i 

• ,5/25/96' 9 '010 ' 5125196 31 060 
• 5/25/96, 27 011 219·027' 5/25196' 24 061 
• 5/25/96; 15 012 ',5125/96' 27 I 062 

1---------:--' ~_'. _5/2 51 9 6 ' 7 _----:-~-":'-O 1-,-,4=--+-~c:-" ~----:;5-,-:12:-c5:-,:-1-":,-9 6:-------='4::-----:-I_----'06~ 
• 5/25/96' 11 015 5125196 33 065 

~/2S/9G' 3 '016 'iS/2S/90; 0 066 

,5/25/96, 14 017 219-03015/25/96 i 33 067 
1---------::' _~5::_1c_:2~5~-1; 9 6 i 1 3 ({18 '! 512 5/9 6 I 1 9 06 8 

• 61261061 30 i 010 ' 6/25/06 16 060 , , -----=--=------1 
51251961 20 I 020 ., 5125196 15 070 

'5/25/96: 24 1 021 " 5/25196 34 071 
1---------::,--, "'571 'L::-:5::'/"'9~6-';" --'2=""9:----1-, -"':0:"::'2 2-- -·2·1·9··~·63615 J 2 5/ G 6 1 0 7 ~2 

, 15/25/96 18 023 219·044' 5125/96 25 073 
, 5/25/96' 6 024 15/25/96 16 074 

2 1 9· a 1 0 I 5/2 519 6 2 :-:-3 --------;i_----:O:-:2:-c5:--+_"" __ ' -:,5-,;,/2:-:5:,,1c:9c:6 __ 3:c-0~ __ ----'0:c7:c:5:---_1 
• ! 5125/96 i 17 ! 026 • i 5125196 _ , .. ..,::2-,-4~~.::O-,-716::"_--1 

1--219 -0'13 1 5125/96 13 027 ' ,5/25196 15 077 

, I 5/2 5/ 9 6 ._. 5,:------" _--':0'-:'2""'8_+---------:·;----+'-::5-';'/2:-:5""1-".9::;.6~, -------"--'7 __ --".0'::-7 =-8 ----j 
, i 5/25/96 26 '029 • 5/25/96. 18 079 
, 5/25/96! 9 030 'i S/25/96' 23 oao 

1---;'_-+'-i'S-';'/2;;-:5;;-'1;-;;9e:;6--+1_2;;.4;;.---ii_---;O;--;3"'1:---+_--;'_---'-' -i'57.12~5'C1-;;9-;;-6_ 22 ' Q 81 
__ • __ J5{2SI~6J._,3-=2"--+_------:0'-':3'-':2'--------+:-:-::_·-::-;-c:-::-51':-:2:__:;5;-:;1::::9::::6---'2'::1'---_---'0~8~:2:-----I 

• \ S/25/96', 3 033 219·045 5125/96 2 083 
, 5125196' 22 034 ., SI25/96: --;:2':::3---'-----'0:.:8:.:4:----1 
, 5/25/96! 33 ,035 ',5/25/96 i 24 , 085 

219·014 51251961 1 9 036 .! 5125196 i 13 086 
--;5/25/961 9 037 .! 5125/96; 11 087 
219·017 5/25/96 3 i 038 • 5125/8b i 8 088 

_:_J_?'.2...5i9..,SL. 2 .. _ .. 1._ 039 'i 5125/96' 25 089 
, 15/25/96 is! 040 --- ------:-, -+, 5=-'/:':2-=5":-/97677"1_-. ..!:1:..':9~=~' ==~0~9~0==~ 
• ! G/2S/90 I 32 ! 041 • 5/25/gel 1 0 091 

, 5/25/96 29 I 042 • 5/25/961 12 , 092 
X~J·Q.l!l.5{~.s_/9_6 ?~_ 043 .219.060 I 5/25/96 ! 20 i 093 

• ,5/25/96 4 044 • 15/25106' 1 I 094 
• 5/25196 8 045 i 5/25196 2 I 095 

~----~~~~--~~--~~-+--~--~~~~--~~--~~~~-
• 5/25{~6..i'_ . .3.2 __ +_~0_46 ' 5/25196· 3 096 
, 5/25/96 7 047 • 5/25/06 I 12 007 

1--------:-, ~--t-:5";'/ 2::-,5:':/:-:-9::::6-1-t----:6:---------t-----:;0--::4-::-8~t-:--2 -:-:1 g:----.C::-06=2· '5125/96 I 8 098 
--;---n72-Si9ST-4-j--' 049 • i 5125/96 i 32 099 

• 15/25/961 27 1 050 • i 5125/96' 35 100 



Appendix I 

Digital Image List of Aerial Photographs from 6/4/96 Census on CD·ROM #2 

Colony I' 

Number 

Ii! : 
i Slide Disk Image! Slide ,Disk Image 

Dale I Number Number Colony Number Dale . Number: Number 
219-002 6/4/96 I 26 001 219-026 6/4/96! 31 1 051 

i 6/4/96 I 31 002 • 6/4/96! 32 052 
�----::.--+1 ----::'6 /':-4'-':-'/ 9 6 I 3 :2-··r--003-·········-:·----;--6:-'/"'4"-/ ':-9 ':-6 ---':2"'7:---0"'?S 3"-

6/4/96 I 31 00-"-"" f-' 219-027 6/4/96. 5 054 219-003 , 
6/4/96 I 29 005 • 6/4/96 26 055 

219.0051 6/4/96 7! 006 • 6/4/96 _ •• 27 056-
-6="/"'4-':C/9:'C6;c-,.-::-2 -;-! -:0:..:0'-::7--/----:-· --;-, -:6'-':-/47 /:-::9-;6-, 291057-

6/4/96! 5 008 

1_---::·--+~6/':-4~/~9~6_+1-1~6':--+-~0~0~9-+-~219-030 
• 6/4/96 1 5 ! 010 • 

6/4/96 i 34 I 011 219-036 

6/4/96 i 

i 6/4/96 
! 6/4/96 

1 9 

14 
4 

6/4/96· 32 

058 
059 

, .. 

060 
061 

6/4/96 22 I 012 6/4196 35 062 ...... _ 
_.J 6/4/96 

6/4/96 
6/4196 
6/4/96 
6/4/96 
6/4/96 

23 
9 
8 

32 
13 
12 

013 
014 
015 
016 
017 
018 

219·044 6/4/96 1 

6/4/96 3 
6/4/96 2 
6/4196, 15 

--- --
6/4/96 4 

6/4/96 5 

063 
064 
065 
066 
067 
068 

• 614/86 1 1 

36 
019 
020 

I 6/419b~-,_,-=2~8 __ ~O~6~9~_~ ............................... " .... 

• '6/4/96 6/4/96 30 070 
6/4196 8 021 6/4/96 33 1 071 

219·010 5/4/95 31 022 014190 32' 072 

219·013 i 6/4/96! 13 023 
• 16/4-/96' 2 024 

· 6/41 9 61. I .. :3,'C4:.......~-=:.0 ... 7 ~3---j 
~ 6/4/96! 18 074 

6/4/96 2 025 219045 6/4/06 6 075 
6/4/96 8. 026 • 614/96 15 076 

f--:-' _+' ...:6:-::-/41 9 6! 3 5 0 2 }-.... f---... ---;";----,c-::6-';-1 4.'-'c/:::9.6:-........ :1 7: __ . .;..... '_':cO) 7=-' '7::---· --j 
1_-----:·--"-1-;:,6/':-4"'/.::,9·.::,6---;-1-····-:1'-'5:--:-! _,:-0=-2,:-8_+-_---:· __ -,_6=-'/;-:4-'clc:-9c:-6_~1-:--6.. o~..a_ 

• ! 6/4/96: 20 ! 029 • 6/4/96 18 079 
f---:-' ___:§L~L~§'?LL 0 3 0 • 61 4/9 6 2 0 a 8 a 

• 6/4/9 6 1 0 ! 0 3 1 _-,-' __ -;--..:S"I,.:..4/9§._2 1 ... _+-I_O""'S-...l"----j 
219-014 6/4/96 35 032 • i 6/4/96 19! 082 
~~~~~~~~~"--~---~-41_-~--~~~~-.~- ----~~ 

219·017, 6/4/96 i 33 ,033 • 6/4/96 1 10 ! 083 
, 

• 6/4/96 2' 034 6/4/96, 11 084 .... 
• 6/4/96 i 1 035 • 6/4/96 12 085 

I-~--+~...:.:..::..::...+----c'-c------=--I__c_·································· ................................... -.... .--==---1 
• i 6/4/96 25' 036 219·060 6/4/96 32 086 

219-019 I 6/4/96! 24 ! 037 • 6/4/96 2 087 
I---"-'~-'-"--~~~+-----=:---+-':~-+-----;--I---'::'~~~-::-.---·· 

• 6/4/96 9! 038 • 6/4/96 31 088 
, 6/4/96 11 I 039 • 6/4196 25 __ -,0:,::8:,:9,-

6/4/96 I 12 i 040 • 6/4/96 35 i 090 . -6/4/96-r-25- 7-04'· . ............... , 6/4/9 6--;:-9 '--tl -~O ~9:O-1 --I f----:---+---:-~:::-::_+......-::-::---;----::-::--=-_+--.................... -.-......... -.-:_'_';7::__,-=-_+-",?-:---l 
1 __ ·_-+ .... 6"-/..:.4'-'/9:.:6~~2='6"___' _O ... 4 ... 2 ......... + __ ·c--__ 16/4/96.1_4:--,...,1_-"°-:-9-::-2--1 

• 6/4/96 27 1 043 • '., 6/4/96 1 9 ! 093 
219-026 6/4/96 ~~ I 044 • 6/4/96 I 24 094 

6/4/96 12 I 045 • 6/4/96' 34 095 

097 
1_------:-· _+-:-6,:-/4;:;1.::.9.::.6 +---,:1 .:,.1 --+1 _0=,4:-.;6:--1-_ _ ................ 1. 6/4/ 9 6 

6/4/96 6 i 047 • I 6/4/96 i 11 
1 096 

6/4/96 1 25 i 048 219-062' 6/4/96 I 14 098 
6/4/96 I 28 1 049 • 6/4/96 1 16 099 
6/4/96·.1 24 I 050 • I 6/4/96' 21 100 



Appendix I 

Digital Image Liot of /lerial Photographo from 6/18/96 Census on CD-ROM it3.1 

Colony i i Slide ,Disk Image i Colony I 
, Slide " Disk Image , 

., _t',umber i Date Number' Number Number, Date Number I Number 
219-002: 6/18/96 i 7 i 001 219-026! 6/18/96 i 1 8 I 051 

· ! 6/18/96 ; 32 I 002 · : 6/18196 I 14 
, 

052 
219-003 , 6/18/96 3 i 003 · i 6/18/96 I 16 053 

· I 6118196 i 22 r-004 · 6/18/96 , 13 054 
219-005 , 6/18/96 ' 16 

, 
005 · I 6/18/96 28 I 055 

· 16/18/96 I 32 006 " I 6/18/96 ' 12 056 , 

· 8/18/96 ! 1 5 007 219-027' 6/18196 1 057 

· I 6/18196 ' 34 008 · 6118196 2 058 _. -.. -.-~-----~ "._---- _ .. .... _--- ---------------.--._-_ . 
I · 6/18/96 ; 9 009 · 6118196 23 059 , 

· 16118196 1 3 010 6118196 21 I 060 
0 6/18196 30 011 6/18196 17 

• 

061 

· 6/18/96 10 012 0 6/18/96 , 19 062 
6118196 6 013 6118196 20 063 

0 6/18/96 1 1 014 219-030 6/18/96 17 064 , 

· R/l R/QR ?R n1~ · hI, PO/OS 7 OG<; 

· 6/18/96 32 , 01G • 6110/96 cc 
L' 066 

0 6/18/96 I 18 I 017 " '6118/96 31 
-c-

067 ". 
o 

I 6118196 15 ! · 6118196 30 . 018 OS8 
• i 6/1 B/06 10 ! 010 · 6118196 17 069 . 
0 6/18196 20 020 6118/96 18 i 070 

6/18/96 4 021 · 6/18/96 4 i 071 

· R/l RI~R ?S 022 · RI18/9B 5 072 
219-010 ; 6/18/96 . 23 023 · 6/18/96 16 073 

• 6/18/96 . 32 
, 

024 " 6/18/96 14 074 ! .. -~---.. ------------
219-013 . 6/18/96 28 025 219-036 : 6118/96 i 3 075 

• '6/18/96 32 026 " 6/18196 I 23 076 , 

0 i 6118/96 30 027 219-044 6118/96 I 12 077 · 6/18/96 I 6 028 · 6118/96 i 1 1 078 
--------- --· 6/18/96 ! 30 029 · 6/18/96 i 7 079 

· 6/18/96 ; 34 030 · , 6118/96 i 34 080 

· 6/18/96 I 10 031 · 6/18/96 , 10 i 081 · 6/18/96 27 I 032 0 
I 6/18/96 , 9 , 082 

219-014 i 6/18/96 26 033 · 6/18/96 17 083 
219-017 • 6/18196 35 I 034 · 6/18196 13 084 

· , 6/18/96 25 ! 035 6/18/96 15 os-s- -------

i 
J · i 6/18/96 I 27 i 036 6/18/96 16 086 , 

· ! 6/18/96 
, 

28 
, 

037 · , 
6/18/96 14 087 , , 

· i 6118196 ! 29 035 6/18/96 i 8 aaa 
· 16118196 I 26 039 

, 
61\8196 i 24 I, 089 

~1~-U1~ I - 011 HI~61 
...... +. ,~ 

O/l~/~O! ~ U4U 18 

-+ 
090 

I 

... ,._-.-. -------.-· 0/18/90 , 31 041 0 0118/90 ! 1 1 091 

· 6/18/96 ' 7 i 042 219-045 6/18/96 i 3 

i 
092 · 6/18/96 I 6 I 043 · 6/18/96 . 22 
--'--
093 

· , 

6/18/96 i 5 I 044 · 6/18/06 23 094 , 

• l6/181gH 36 , 045 6118/96 ; 16 095 
-~'--'''6ii-8i96 1 046 " I 6/18196 I 20 096 

0 6/18196 I 2 047 · i 6/18/96 1·- 18 0117 
219-026 6/18/961 19 048 · 6/18/96 I 1 098 

6/18/96 I 22 049 · I 6/18/96 ! 36 ! 099 · 6/18/96 I 20 050 0 
! 6/18/96 I 10 , 100 

". 



Appendix I 

Digital Image List of Aerial Photographs from 6/18/96 Census and 
Other Material on CD· ROM #3.2 

Colony I 

Number Date 
::illde i l)lsK Image 

Number· Number 
219-045 6/18/96 32 001 

6/18/96 33 002 
6/18196 30 003 

I-~' ~-,-i .::.6 1:...;1c..:;8 I 9 §__?5l. .. _:--1....:0::..;0:..:6'----1 
, I 6118196 29 i 007 

?1Q.OIiO I lil1 RIQA R ! 008 

1-__ ...,:....:6:.:.1.:...;1 8L~§_._.3::..:0=--'--_O::..:O:..:9:....-1 
• 6118196 31 010 

6/18/96 5 011 

1---:'~~76:1:-, 18196 2 012 
• 6118196 1 013 

6/18196 32 014 • ........ ---"-'--:'---1 

219·062 ~; ~ :;~~+~···~H-._- .-_ .. -

___ --;·_--'-. .;0-61';-i1-c::8-';C/9~6:--._J.8 .......... -. ........ Q..1+--
1----:-' __ .::,6;,-/1:..;8:.;.1;:.9.::.6 __ 1:.:3 ______ QJ8 

, 6118196 18 019 I---::--'--'.-c-:-::-C.::..c:---'-'---.- ............. -.-
, 6/18/96 30 020 

219-059 i 5125196 
• 5/25/96 

""""2i""9-o5g~ 61 4 I 9 6 
614196 
614196 
614196 

21 021 
22 022 
10 023 
14 U24 

11 025 
16 026 

219-059' 6118196 7 i 027 
r-=""-::-"-=-~~".:-"::----" - . 
~ ••• i 6/18/96 11 i 028 

! 6/18/96 16 I 029 
I 6118106 

6/18196 I 

I 6/18196 

26 ! 

28 J 
4 

030 
031 
032 

Murre I 

r-::-:Ju:.:.mc.c1P",IIi:.:.;nQ'-t-....:7c;./1 1/8..:.9_' __ +---'0:.;3:..:;3'-_ ... 

Murre 
with Chick 6123188 034 



APPENDIX II 

Digital Image List of Aerial Photographs from 5/??J97 Censu;<; on CD-ROM #1.1 

Colony I I Slide ,Disk Image Colony i Slide ,Disk Image 
Number Date, Number' Number Numbsr i Dat8 Number i Number 

219-002 5/?1!97 1 13 001 219-019' 5/22/97· 9 051 
" ! 5/22/97 ! 1 6 ---'-, -"-0 0""2:--+'-'-""~" ~~. 5/22/97 , 1 ! 052 

" \ 512?197HL·, 003 ' 5122197 \ 3 053 
" 1 5/22/97. 30 004 '.5/22/97 ! 3 054 

219-00S 15/22/971 7 005 219-026 ! 5/22/97' 1 055 
" [5/22/97!LL_006 .. ' ! 5/22/97 12 056 
• i 5/22/97 9 007 '! 5/22T97~.-7-- 057 
• : 5122197 23 008 "15122197 13 058 

1----:-. ---:-:. S""'/:':'2:':'2"'1 9'-:7:c;--":8"----~0-"O-"9~+~---,·:----· Is 12 219-"-7-...:2c::8:.......-...:0~5:.::9'---1 
" -'1-';5-7./2 2i9~7 +---::2""3-,---'0:-:1;..;0=--+--;-· --''-;5'''1';:2';:2';.:;1 9:-:7:----':'-1 O~---:0;.:;6c:0:---1 

1---:-'-+5::-'1:=2"::2:":/9'-'7:-7"--=:-2:"0'--'--011 • i 5/22/97 27 061 

5/22/97 2 012 .! 5/22/97 1 062 
1---,.. ---''':':'1:=2=:2:'':1 ~':-'f"-'-"::1'-----'::O":'1:=3-+-----'-:----~'" -::5'12 21 9 7 1 8 0 6 3 

. 5/22/97 i 30 014 ., 5/22/97····· 17- 064 

: 5/22/97' 24 015 .' 5/22/97 15 , 065 
. 5/22/97' '4 01 G • 5/22/97 21 066 

5 I 2 2 I 9 7 . 12. .... 0:..:1'-'7_+"2"-'1..::9...:-0'-'2 ... 7 ____ 5 ... 1"-.2 ",2 1..::9..:.7_' _1,-,2,,--,-' _.:::0..::6..:..7_. 1 
i S/22/97 20 01 . .:::.8_1 __ ....... " ... __ .. ;::.5; .. /:.::I;2:..::2Uc..:,19::...:.-7._1c..::18'-..... ~i •. ---,0:6,: .. 8-.. 
, 5/~2/07 1 g 01 ~ • 5/22/97.. 2' OS\l 

~=:::'·===~5~'-':'12:-:. 2":-/9=-=7-:-' ---'6:!'----'0:-:1. 2-=-'0-1-. 5/22/97 22 070 

1--_' _....:S::.:,/.=.2 ::.:2/,::.9.:-.7 ~i .......::.2:...,.1 -;-' ---.:;O2. .. 1,--_+__:':.~---,5=-,;' 1=.2,=2:1,...:::9,-'..-7_-= 2,.::....3.-+--_.:-0-=7 1 .. 
, .. <;1??/Q7" 9 022 • 5/22/97 24 072 
, S/22/97; 32 023 ". 5/22/97 32 073 

219-010 5/22/97' 10 024 ,. 5/22/97 38 074 
I--~' ......-::c,1 ""5/..."2,,,2,,,1 9:..::7C"C· --,2,-,1--,_-,,0.:--2 ",-5 _ 2 1 9 1129 5 I 2 2 I 9 7 3 2 0 7 5 

219-013 ! 5/22/97' 20 026 " 5/22/97. 34 ! 076 
~----.-----.-.- ----

_._.! S/22/97' 35 i 027 ' .. __ 5_1??I~L __ 8~' 077 ......... . 
, 5/22/97...........1.:'5.. 028 t---;:--._-::-5';.;/2~2;_';1.;;.9':;-7 .... _3_1_. 078 
• 5/22/97 21029 • 5/22/97 15 ·r-(j~ 

.. _ ..... _-----... _-----
·_....;..5:.'t..??J~_7_ ..... 1 030 '·5/22/97 16 080 
• 5/22/97' 22 ,031 • 5/22/97 22 I 081 
• 5/22/97 __ .. 1.Q...... .•.... _~._. b/22/91 9 1 082 

• 5/2 2 I 9 7 , 3 3 0 3 3 • .._-.:::5,-:,/ 2c:2:.c/c:.9 =-7 __ 1-:0_+----,,-0;:.8 3"---1 
' . .1 S/22/97 6 ! 034 • 5/22/97. 13 I 084 

· ! ~; ~ ~;: ~i ~~: .::.~::.~::.: -4-:-2 -, 9-·-0"'"3 O~. "-~ ;~~:.::~::..; :::";'-;--, --';.;:~~i'--...:~::..:::..::'---i 
, 5/22/97: 3 I 037 '" 5/22/97 4 I 087 
• 5/22/97 i 15 038 210036' 5/22/07, '7 CSS 

219-0145/22/97 13! 039 219-04~.:5/22.1~?_·_3!; __ L 089 
, 5/22/97: 24 i 040 ' 5/22/97 i 1 1 090 

1-2=-'=-=9:--.::-0 ':-:7=+'5'-'/:::2-::2"'1 9::-:7:-11-""2 =7 --;-, ~-=O-';4-::1-i , 5 I '2 21 9 71--1- T-o·~ 
• 5122197 ill. 042. ., 5/22197 I, 3 i 092 
, 5/22/971 16 043 " S/22/971 4 i 093 ='----1 

1----:-' _-+5e.!1",2",2.':'1 9,-,7:-;-1 -:-1 -:-9 -+1_-.:0"'4c.:;4_+----:-· i 5 I 2 2/9 7 1 5 1 0 9 4 
• 5/22/971 36 I 045 '! 5/22/971 3 095 

1-2-:-1:-::9-:.0:·~1-::9 5/22/97: 18 1 ~_4_6_ ._ .. _·_~2?l.lli21._ :~ .. 
I----c' .. --~ 12 21 9 7 J_ 2 6--;!:..........::0:..;4-':7~+--_ • '. 51221 97, 3 6 i 0 97 

• 5/22/97 i 23 i 048 i! 5/22/971 15 098 
---'5/22/971 4 1 049 • :5/22/97! 35 ! 099 

5/22/97' 10 i 050 ! 5/22/97 i'" 19 1 100 



APPENDIX II 

Digital Image List of Aerial Photographs from 5/22/97 Census on CD·ROM #1.2 

Colony 
, 

Slide i Disk Imoge , 
Number i Date Number! Number 
219·044 i 5/22/97' 31 001 

· 15/22/97 : 32 002 
IS/22/9i 

-- ~----------- . 
1 1 i 003 

--;····T5I2 2/ 9-:;-· 13 i 004 
219·045! 5/22/97 29 i 005 

· 5/22/97 1 006 

· .5/22/97 3 007 
· ,5/22/97 6 008 

· 5/22/97 7 009 .. · ·5/22/97 9 010 
-.---~-------~ -_._-------------------- -.---.. ---... -~---.---.. -· 5/22197 14 011 

·5/~L/YI 15 012 .. _ .. _ ...... _ ..... · , 5/22/97' 17 013 
----- - --- -- ---- --

• i 5/22/97 18 i 014 --_ .. _ ...•.... _ .........................•....• .........•.•. __ ... _._---
· ! 5122/97 24 i 015 
• ' 5/22/97 22 I 016 , 

------------

219·059 5/22/97 15 017 

· ,5/22/97 21 018 

· .5/22/97 22 019 
219·060 .5/22/97 36 020 

· , 5/22/97 9 021 
-~----~-.. -- -------------.----.-. .,~------~~-""--· : 5/22/97 4 022 

· 5/22/97 6 023 
• . 5/22/97 . 1 7 024 

· 15/22/97 19 025 

· ! 5/22/97 21 i 026 

· :;~1,22Ig7 23 I 027 

· 15/22/97 26 i 028 

· . 5/22197 27 029 

· ·5/22/97 28 030 · .5122/97 29 031 _. -----

j 5122197' · 32 032 

· : 5/22/97 33 . 033 

· , 5122197 35 034 
-----

219·062: 5122/971 16 035 
• : 5/22197! 12 036 
· 151221911 14 037 



Appendix II 

Digital Image List of Aerial Photographs from 6/9/97 Census on CD-ROM #2.1 

Colony I I Slide Disk Image I" I ' Slide - Disk Image 
_ Number Date. Number Number :Colony Nurnber-;-, ---:-D'C:=;atcce-=-.,-N~u'CrnC':b=c·e,-,r~i ~N~u~m-=-b=ce,-,r--1 
219-002 I 6/9/97! 7 001 219-026 i 6/9/97 28' 051 

• i 6/9/97 1 4 ! 002 • : 6 /..:.9.:..:/ 9,-,7,-~_.:..:1 3,,-~ ,-=-O ",5 2""----1 
• 6/9/97! 12 i 003 • 6/9/97 12 063 
• 6/9/97! 9 i 004 • 6/9/97 4 054 

219-003 I 6/9/97 4, 005 • 6/9/97 24 055 · _ J 6/ 9 / 9 7 j -:1"O--i-j ........;0;.:;0;.:;6:--+------.·----,--;;6-7/9;;-'/"'9c:;7c---;2'.,;2,..--...;0:..;5;.;6:--1 

1---::-. ! 6/9/97 22, 007 219-021 6/9/97 27! 057 
• 6/ 9 / 9 7si 0 a ':-8 -+--=-.;~, '-=--76 /"':9-'-:/ -=-9 =-7 -,J--72 ':-8 ~-.-':O-::5-:'8--1 

219-005! 6/9/97 34 ' 009 1 6/9/97 24 059 
• 6/9/97 30 010 6/9/97 19 060 

. 6/9/97 4 011 • 6/9/97 16 061 
I-----:---r--:'-':.=.:~-'---:'---~"..:'---t-- ......... ---.. ----::.:,.~-=-------'----c__~'--'--__t 
1--_'_-+_6",/9/97' 5 012 • 6/9/97 18 062 
I--~---:-__ "'_! ._..:6.:/ .. --;9::.:../-.':9_7,:-' . _'_.::.6_..,...-_:0:..;11:..;:3:.......-t_ 2 1 9·029 ,-Eic'c/ 9=-/-::9~7----C;:2-::0 ----'--::0 76 3=----l 

• 6/9/97 I 7 I 014 • 6/9/97 3 064 
i 6/9/9-7: -9'----"'-01':-5=--+----:---:-, -=6""'/g'-CI'::"9 =-7 ---"-6--:'0'::'6":"'5----1 

6/9/97 10 016 6/9/97 29 066 
6/9/97 I 1 017 • 6/9/97 28 067 

~~·~~1.-.-6/9/97 , 
1 __ -__ ' ....:6:.:../""9'-.0/9'-'1_ .. _ .... 

10 018_~+ __ ~· ____ ~6..:.../~9/~9~7~~2~7 ___ ~0~6~8'---j 
13 i 019 6/9/97 30 069 

• 6/9/97 19'~i--~O~2~0~~----~'----~i~6~/9~/~9~7~~2~5~~~0~7~O~ 

6/9/97 23 021 " 6/9/97 22 071 ........................................................ -;:;-:-~::-::---~~:;----.....::::=---~~::---1 
6/9/97 25 022 219-030 019/97 4 i 072 

~~".-. ---~------------------

6/9/97' 26 023 219-0:16 6/9/97: 33 i 073 
1--,----,-, -6"'/--'9'-'-/"'9-'-7--'-: ---"3'-'1:"""'~--=-0 "-2 =-4 --+---'2"'-1---9"-_"0'":.4 4'"'-" 6 / 9/9 7'1 '9 c·········· 074 

• ! 6/9/97 35 025 • . 6/9197 4 075 
2'9·010 i 6/9/97 i "24026---'--:;-' --+i --76 /"':9":/:"9 =-7 ---:-1 "-8--"::0"'7":'6-'

If-------:-~-'-''-::.''-. -'-'-7
1 

----=6 /O-:9"'/79-=7---::2'-:'----=-0 =-2:"7 -t-.. - .... -; .... -.-.... ----;-, -'6'-'/.-':9.':./ 9"-7=-----::c
2
-"O----O"-7'-:7'---! 

6/9/97, 30 028 .' -S/9/97. 33" - 078--
.1..19-013 i 6/9/97 1 19 029 • 6/9/97 28 079 

6/9/97' 29 030 • 6/9/97 7' 080 
t==='===1=~6 /j9~/~9~7===jl~8t.-_Ti_-.... -... ::-9_:::'3.:::'1-+--------::·------;-i· -'6"/' 9/ 9_L_ . __ 32-'-- 081 

, 6/9/97 i 9 032 • i 6/9/97 34 082 .. -'-7:~-+-~----;--~-7:~-'o--'--;:-::---..,-----=-=~---j 
I 6/9/97 i 20 033 • 6/9/97 36 083 

---:;-,---j-~~~~~:"-~~~'-----t---~---'~~~~--'~---~~-1 · : ~;~;~~I 1
5
7 , ~~: ........; .................. i ~;~;~~ .. ~~ i ~:: 

6/9/97! 4 036 • 6/9/97 12 I 086 
1-----:.--+1 --:6/9/97 i 24T' 037 ' 6/9/97 13 087 

219-014 I 6/9/97 1 1 : 038 2'9-045 6/919/, 26 088 

21 9 -° 1 7 6/9/ 9 7 i 3 ,,_ ----; __ -o0--;3-o9 __ + __ --:-·~-.....c.j --=-6 ,:-:/ 9"'/-;:9.::7---'-----:1:-:7':----~~0.::8.::9---1 
• ! 6/9/971 8 ! 040 • 6/9/97. 20 090 -· .. ··----r--=-6"'/ 9:.:.1.::9"'7-+--1-1:::.6----:+' -"'-0-'-4"'-1-+---- ......... - .... _.-,[ -6~~~.il.:';-1::-9::-7 _-_rl~_...::.~3~_'-_--'--i ==-=0=-9;1t:::~ 
, 6/9/971 18 1 042 • ,6/9/97, 12 092 

21 9:01 9 I 6/9/97 "11, ~1:-7:--+__1-0=-403:--+ __ ·;__--+1 ~6::-,/-;:9,:,/ 9:-:7:--'_2,:-,5~.......--=-0 ",9 ",3 --I 
0/9/97 31' 044 • ' 619/97' 26 094 

6/9/97 i 6 1 045 • 6/9/97 6~' ---,0",9-,;,5---1 

fJ-----:-_-::~· .. · ~ .... _+T L--=-: ;:,:~t;!:~~=t: =~2,,:8~8==~ i: :::-~:--=:\~:-_-_-+t-_~_-_-_-_:~:~~-~~~t! j:o::,:-':;1:i;.':.::--::,.~:--_1-_--"-:2cCl'::3:"~;I~j~~:t-;t-=---I1 
• 6/9/97 I 10 I 048 ___ • :-::,._+ ___ 6:/9/97 11 __ J __ O,,-9::-cS:--l 

219-0261 6/9/97 1 1 1 049 219-059 6/9/97, 15 . 099 
, I 6/9/97 -l 2 050 • 6/9/97 13 100 



Appendix II 

Digital Image List of Aerial Photographs from 6/9/97 Census on CD-ROM #2.2 

: 
Slide Disk Image Colony I 

Number Date : Number Number 

219-0S9+6{9/97 I 8 001 
219-060 6/9/97 I 23 i 002 

· I 6/9/97 8 i 003 

· L 6/9/97 1 L 004 
r-"'~--;' 

6/9/97 4 I 005 , 

· 6/9/97 5 006 
6/9/97 6 007 
6/9/97 7 . 008 

..~-- .. ~- .. · 6/9/97 14 009 
6/9/97 . 1 5 010 

~" 

- 6/8/9/ 1 I 011 

· 6/9/97 19 012 
· 6/9/97 21 013 
· 6/9/97 16 ! 014 

· ! 6/9/97 22 ! 015 

· 
• 

6/9/97 23 i 016 

· ! 6/9/97 24 017 

· I 6/9/97 34 018 
6/9/97 35 019 

219-062 6/0/07 32 020 

· 6/9/97 35 021 

· 6/9/97 29 022 



Appendix II 

Digital Image List of Aerial Photographs from 6/19/97 Census on CD·ROM #3.1 

Colony i i Slide : Disk Image Colony I Slide : Disk Image 
~b~ __ -7n~.~tA~~:~N~LJ~m~h~"~r:~N~l~Hn~h~e~r-.~N~LJ~m~bR~~r~' ~D~a~tA~~~~N~u~m~b~e~r_. ~N~u~m~b~e~r~ 

219·002 6/19/97: 10 001 219·026' 6/19/97 12 051 
f--=-':'-=-::'::"':":=--'-=:-~~-,---=-c:--c----=-=-:'----+ .~ ..... . 

• 6/19/97. 25 I 002 • 6/19/97 33 052 
219·003 6/19/97 3 I 003 219·027 6/19/97 13! 053 
~~' __ ~~6/~1~9~/~97:-'_ 2 I' ~0,cO~4~~~ __ ~' __ ~~6~/l~9~/~9~7 __ ~1~4 __ ~' __ ~0~54~ 

• 6/19/97 4 . 005 • 6/19/97 10 055 
• 6/19/97 13 I 006 • 6/19/97 12 __ -,0""SCc:6c--l 
• . 6/19/97 11 007 • 6/19/97 6 057 . ............. .. .......... -=-::-::.-'--~=:;-,-----:--;----~::----l 

219·005: 6/19/97 1 1 I 
1 .. i 

008 219·029 6/19/97 i 34 058 
• i 6/19/97 009 • 6/19/97 18 059 .. ~ .... -

i 6/19/97 ' 3 o 1 0 • 6 I 1 9 I 9 1... ~1~. __ . __ -,,-()..::.6.::.0----,j 
i 6/19/97 4 ' 011 '! 6/19/97 20 061 ~ ____ --'--"-'-'~~ ___ c __ _ 

6/19/97 8 012 .: 6/19/97 23 062 

. I- .................... , .... 6.!J.::9 :.,.:/9::.;7;;-_ ·--:Ic:0c......c-----:-O-'-1.:::3 __ .j_ .. _.:...§L1Jl/~_=7:____:'2 ",4 --,! __ ...;0:.,;;6:.:3_4 
• 6/19/97 12 014 " 6/19/97 25' 064 

1---;' __ -:--:6",/71 ::9 1:.,.:9::.;7;----:1~1:__...... :01::5_+._';-_ .. --:6::.:/:-:1.::9,,:19::,7:-... --=.-2::,8 __ -'°:0-6"'5:0----1 
• 6/19/97 19 016 • 6/1~/97 32 066 

: 6/19/97 22 017 219·030 6/19/97 36 067 
6/19/97 24 01a 219·0446(19/97 16 068 

:~-~~22...-7:_'_7'.::- .. - .................... -......-::..:...:---1 
0/19/97 20 019 ' 0/19/97 1 069 

. 6/19/97 27 020 6/19/97 i 2 070 
6/19/97 31 021 • 6/19/97 I 3 . 071 

f-:.""'C"'''C''''Cc-+' ..::6:.':/",-1 ""9,:,19c.:7=-,,,' ,....:3':'6:......_ .... 022 _.. 61 1 9/97! 6 072 

2 1 9·0 1 0 1 6/1 9/9 ~_6 .... _ .... --::-0 2::-3:-+ __ -;-' _~6;-:/~1-=9,:,:1 9::-=7:;-:-_8:-----:-__ 0::,7:,:3:-----1 
• ,6/10/07 7 024 • i 0/19/S7 9 014 

?lq.Ol~LR/lq/q7 7 on .: 6/19197 10 075 
• 16/19/97 11 026 • 16/19/97 13 1076 
• 6/19197 12 027 '16/19/97 15 i 077 
·...,·-S·/19/97 11 028 'I 6/19/97 18 I 078 

1---;':----'6~/-:-l-::9':':1 9:-:7:----:2:..:6:--;-----:'0-=2-:'9--+--:-' -...li ""6:'I:-:l"'9":-/9=-7=--' --2 00 7 9 .... 
6/1 9/97 29- "030;'-;-, -:6"'1-'-1 "'91:-:9-=7--'-----:-::-23 -,--'0'-'8-"0'-----l 

6/19/97' 30 031 ' 6/19/97 24! 061 .............................. . ..... -7'~~:-+-"'-:'--'--:::.:::..'-----j 
6/19/97 32 032 • 6/19/97, 25 082 

1---:--;-=':_'_7'~-;---=-=---=-~--+-::-:-:-::-:-::.... ..... 
• 011S197, 00 033 21S·04~.OIIS/S71 10 " 003 

219-014 6/19/97' 32 034 • 6/19/97 2 084 
1-2""1;-;9""_"'071 "'7 "';6:';/71 ~9/';-;9;-'7;----;2;-;9:-""1 -"'O~3-;:5-·t- ....... , ' 6/1 919 7 --=3-~--=0"'82.5 
1-"'-""'::-,"-'-''-1:-''':76 ,/1C:, 9":':-1 9'=--7: -'1:.::4~ __ .-.. __ -=:::-O:3:-:6~ __ ~I::., ____ -:-·::--_-~+1~6~/'il-::9::::!..::/:-:9~7=::c ____ ~4~ ________ ·~0"'8"'6~··--i-

• 6/19/97 15 037 ,! 6/19/97 36 087 
1---;·:-"""7'-:6~/-:-1.;;9:.,.:/9~7:--'--:1:-;6c-.,..i--=0-=3-::8-+--·;----i1""6;-'/;-:;1-':'9-7/9'"7:;'~iiii---"""":o:-::8--::8--1 
I----:--:-"""":-:-::-':"-::-:--c::---~~-+--:--+-'''':-'-''';-''-:':-+-...'..:c......._ .... - ........ c-"---

, : 6/19/97 I 18 039 • 16/19/97 i 21 089 

1--::' __ ...,' -'.:6,,:/l;..:9;.:;109::-7+-"'Cl:c:.2~ .. ; 0 4 ° . i 6/1 9/97 I 30 090 
__ -.:_ .. I_6.L!..?!9.L 1_.-,,3c::3 __ ~...;O:...4:...:1,---+-_c-- 6/1 91 Y I I ~ 2 091 
219·019 6/19/97 1 042 • 6/19/97 I 33 092 

• 6/1 9 I 9 7. 3.._-:0-:4-:3~f2.;..1 9""'",O.;;,S,;;.9+67'/ccl-:9,,,1.:;.9 ,::-7 ",,' _...;4c--_--"0.9 3_. 
• 6/19/97 5 044 • 6/19/97 34 094 

1--::'-+-;:6":/1;";9;";/~9::-7 -7! --~9--+---:-0 74 -=5 --t----:-. --1!-6:::/:-'1-=9":7/9 7-- 3 6-'-~0c.:9:-:5:---4 
I---:----+-=:-~~-'-.....=.-+--=.~--+...,------+ ..... 
1---:-' __ -+---::6":-/1,,,,9,":/;o,9,::-7~' __ 1,-1:--+---,-0.:;.4 =-6 _ .. _ .. 2=-lc~9,-·.::.O 6""0,+-6.:,:/",,1..::9,,,19::..7,-__ -,-1 _ 0 9~_ 

• 6/1 gig 7 i 1 8 I 0 4 ~7 ._+----:.:-"-1--:6;.:;1.:,.1 .::-9 :,.:/9::.;7::-t-_=.2 _..;.....-"O"'9 .... 7_--l 
'219-0261 6/19/97 I 26 1 048 ' 6/19/97: 4 098 

'6/19/971 7 I 049 • 6/19197 14 099 
:f>/1Q/g71 11 1050 • 6/19/97 15 100 



Appendix II 

Digital Image List of Aerial Photographs from 6/19/97 Census on CD-ROM #3.2 

Colony I 

Number Date 
: Slide I Disk Image 
Number Number 

219-060 : 6/19/97 . 15 
I 

001 

· I 6[19/97 17 002 

· I 6/19/97 18 \ 003 I-------c- . • ! 6/19/97 19 ! 004 --, ..... -· I 6/19/97 1 9 ! 005 .. _ .. · 6/19/97 20 006 

· I 6/19/97 . 21 
-::-=--
007 . · , 6/19/97 • 21 008 

· .. :-c--
6/19/97 24 009 

· 6/19/97 . 25 010 
f---• 6/19/97 33 011 

· . 6/19/97 34 012 
--

219-062 6/19/97 . t 1 013 .-..... · 6/19/97 17 014 1---._, 
6/19/97 3 U,~ 



FY 
orR 

1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1998 
1998 
1998 
1998 
1998 
1998 
2000 
2000 

FY97 TENYO MARU TRUSTEE COMMITTEE FUNDING - 9812-0019 & 9821-0019 

BUDGET REQUEST FOR AERIAL PHOTOGRAPHIC CEriSUSES BY ROY LOWE 
OREGON COMMON MURRE COLONIES 

'"NOTE; 8ackup for this pay period is at<.ached to Pilot Report for FY96 - 71 hrs of PP9112 were charged against FY96 funding. 

H:\Tenyo\97 TENYO,wb3 

• •• 

19-Mar-OO 



FY 
OTR 

1996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 
1997 
1997 
1997 
1997 
1998 
1998 
1998 
2000 
2000 

HITenyo\97 TENYO.wb3 

FY96 TENYO MARU TRUSTEE COMMITTEE FUNDING - 9812-0019 & 9821-0019 

BUDGET REQUEST FOR AERIAL PHOTOGRAPHfC CENSUSES BY ROY LOWE 
OREGON COMMON MURRE COLONIES 

19-Mar-OO 

, . 


