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Al~ ABSTRACT OF il'HE ThE-SIS OF Jeffry Gottfried for the Y!aster 

of Sclence in Biology presented December 8, 1972. 

Title: 	 Factors A<'fectLng tile P09ul61tion of Raptorial .Birds 
on Sauvie Island, Oregon. 

APPROVED BY 1'1E1V'J3ER.S OF 'rilE THESIS COIllI4ITTEE: 

Richard 	E. F'orbes. Ch?irman 

J~rtz '~ 

Earl Rosenwinkel 

This study is a~ analysis of the various factors aefectin~ 

the population of raptorial birds on Sauvie Island, Ore~on. A 

census of diurnal and nocturnal ra,ptors was carried out A­

long with an analysis of food habits.. Once the major prey 

species were determined they were Densused and the effects 

of the land ~a.nagement practiees on their numbers was in­

vestlgated. In addltion. 100 randomly s ected nest b0xes. 

were sampled so as to determine the extent to wnich raptors 

were making use of them. Red-tailed .cialflk and Great dorned 

Owl nests were located. 

It was found that four diurnal raptors a.nd three noc­

turnal raptors were present in sizeable numbers 01'1 S::luv-ie 
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Island dUl"in?; the wini~er anrl spril:1~ of 1972. In addition 

there were less COilllllon sightin3,s of four diurnal and one 

nocturnal raptor. 

The most common food item of raptors in general WqS 

the vole. Hicrotus townsendi, Tlihich was later found to be 

present in extremely hIgh numbers. 

The common practice of plantin~ fields of gr~ins 

and the intentional flooding of them (for waterfowl use) 

was found to be a major factor in the numbers and vul­

nerability of Microtus townsendi. 

Ducks were a common food item for all ra~torial srectes 

during and im.lJlediately after duel{ huntin~~ season. but not 

at any other time of year Which see:ned to indic~te that 

the raptors wer~ feeding on carrion or wounded ducks. 

It was found tbat Barn Owls (T.yto alba). Screech (;,,;1s 

(~ ~) and Kestrel (Falco sparvarius) made use of the 

nest boxes on Sauvie Island. 

The overlappin~ of food habits of Sauvie Island 

raptors "m.s discussed and an atte"'!lpt was made to reconcile 

the apparent contradiction to Gause's Rule. 
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INTRCDUC':i.:ION 

For a number of ye:~rs sclentific journals as well StS POD­

ular literature have reported that the raptors, or birds of 

prey. are on the decline both in the United states and world­

wide. Ferguson-Lees (196) documented declin1l:';.5 numbers of 

European raptors and listed habit3.t destruction, roisoning 

by pesticides and industrial pollutants and shootino- by hunt­

ers as the major causes of the decline of EuroQean raptors. 

Dewltt and Buckley (1955) in their study of the Bald Eaqle 

(iiallaecetus leucocE:;::,h3.1us) in North America, and Spitzer 

(in Zim:nerms.n 1971) in his study of the Osprey (Pandl,?,n 

halliae~us) in Eastern Nort~ A~erica both found chemical ~ol-

lutants of one type or another to be the cause of the declin­

ing numbers of these two species of raptors. Birds of 9rey, 

like all other predators, feed near the top of food chains 

and are therefore subjected to the highest levels of chemical 

toxlcants that are concentrated at each level of the food chain 

(Peterson. in Grossman and Hamlet, 1964). ~'here have been 

d.ocument.ed reports 0f chemical pollutant residues found on 

Hnalyses in th~ bodies of Buzzards (Buteo 'buteo). Spe.rraw 

Hal'lks C4ccl pi ter nisus). Euronean Kestrels (Falco t In!l1.mcu: l)S ) • 

Peregrine Falcons (Falco ?erezrlnus). Bald Ea~les (HaJlaDetu8 

leucoceph:1.1UG). Lon~-eared Owl s (AS 10 otus). Ta.wny Owls 

(~trlx alueo), Little Owls (Athene noctus), and Osnrey (Pandlon. - -~~~ 

http:d.ocument.ed
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haliaetus). (Cramps 196); Dewitt and Buckley 1955: Jeffries 

and Prestt 1966; Zimmerman 1971). 

In addition to the pesticide !JT.'oblems, birds of 0rey 

are faced wlth the problem of habitat destruction caused 

directly or indirectly by man's growing numbers and the 

spreading of cities into once natural arel':ts. 

The references cited above paint a very glOOMY picture 

for the future of the raptors. At a time such as thIs it is 

important that healthy. productive raptor populations and their 

habi tats be identified and studied so that as much info:!·mat1.~m 

as possible can be obtained about the ecology of the various 

specIes of raptors and of their environment. Hopefully, with 

Incre~sed knowledge of the factors that constitute good raptor 

habitat steps can be taken to preserve suitable habitats and 

encourage the increase of these magnificent birds, 

The purpos3 of this study was to eX'3::::.1l":e SC"'.'2 :'UJneets of 

the ecology of Sauvie Island, an extremely productlve r?Dtor 

habitat located ten miles from Portland. Oregon at the con­

fluence of the Columbia and Wlllamette Rivers(Figure l}. 

Specifically, I sought to determine the size and species com­

position of the raptor population and to identify the features 

of Sauvle ~sland that allow it to supcort the great div~rsity 

of speCies and numbers of Individud.ls as reflected in the find­

lngs of the annual bird count conducted by the Portland Audu­

bon Society (see Appendix I). 

http:Individud.ls
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HATERIALS AI~D HETHC)DS 

Description of the Study Area with Special Reference to 

Those Features Believed to be Especially Important to the 

Raptor Population 

More than half of Sauvie Island is owned publicly and. man­

aged hy the Oregon State Game Com:nission as game management areas 

for migratory waterfowl. (See Appendix II for a complete list 

of waterfowl species recorded as stoDDing at Sauvie Island.) 

Also resident to Sauvie Island are many species of !!la"l1~als. 

Among the specIes of mammals that constitute potential ra.p­

tor prey are Vagrant's Shrew (Sor2..~ v'1.grans), Tm'lnser..d 1-101e 

(Sea,ranus tgwnsendl1), Townsend t s Vole (I1ierotus townsel1d..!.!.). 

Eastern (.cttont:.til (Sylvlla..:,us florldanus), California Ground 

Squ1rrel (2per~ophilus californicns). Opossum (Dt-del "his 

marsupialls). Long-tailed ~-ieasel (1'lustela frenats-t). Huskrat 

(Ondatra zt'bethIcu5) and domest i c feral cats. Those m~;n'nals 

found on Sauvle .Lsland that constitute potential competition 

for food (rodonts. birds and carrion) include the Coyote 

(~2. latr':;,ns). Red Fox (Vulnes f'ulva). Lon~-t~iled Wegsel 

(Muste 1.9, f:r.·en9.ta) f R~coon (Procyon lotor) l3.nd Opossum 

(Didelph12 ~~rsupi3lis). 

As part of their progr~~ of habitat improvement the G?me 

Commission plants large tracts of land to crops which are 

http:f:r.�en9.ta
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left standlng and some of which are. intentionally flooded for 

the waterfowl. Many farmers on the Islar~ also en~a~~ in 

si:1113.r manF.tgement practices. attra.cting waterfc,-;..;l t.o their 

land and then selling the right to hunt them. Between t;he 

Game Commission and the farmers a total of apnroxim~tely 2200 

acres of land is planted for waterfowl and of this land more 

than half is flooded in the f9.ll. Barley. SU.dS.!l, Frosso 

Millet, Fall Barley. Buckwheat, Duckwheat. Smartwheat. Pot­

atoes, Jerusalem Artichokes and Corn are a~ong the crops 

planted. 

In addition to the cultiva.ted species of plants, Sauvle 

Island hosts many species of native plants. Peck (1~41) said 

of the vegetation of the Willamette River Valley, "The total 

number of shrubs and herbaceous plants is but there :are 

few that are pa.rticularly characteristic of thiB area," A;nol1g 

the cultivated fields on ~auvie Island are woodlots consist ­

in3 mainly of Black Cottonwood (Forulus ,trlchorcarpa), Oregon 

Ash (Fraxinus latifolia). ure.son Oak (Quercus ~arr;V3.t~) and 

Red ~J1110w (Salix lashmdra). The Oaks represent the remnants 

of a large stand that ~las logged in 1945. Among the drainage 

canals and 1n the wet, undlked arects are Elac!{ Hawthorne 

<'£££!p.etzus ~'!.ouQ'lf::!Sii). Western Red Dogwood (COTl1US occtdentalis). 

Elack:::c.i.'ry {~ IJ;Jclniat.us) and Bitter Cherry (Prunus 

emar9':tng.ta.). Surrounrllng m~ny of the fields are fence rows
• 

of Clustered ",Hld Rose (~ ,QJ..soc'3.rc<I.). Fec~{ (194l) orov1des 

a. 	 more. complete list of plant species. 

S?.uvle Island 10 a very lo,,,-lylng area (maximurn ele~Tat1on 

II 

http:emar9':tng.ta
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50 feet abave sea level.} Thus, parts of the lRland 9re fre­

quently covered by the fluctuating water levels Gf the Col­

umbia River. A levee system of canals and tiled fleld.s \OTas 

constructed on the Island In 1942 to provide for drainage of 

flood waters. At the mouth of the Gl1bert River (Flo.;l.lre I), 

the maifl: drainage wEiterway, is a pump st'.,lt1on with the cap­

acity to pump 200.000 gallons per minute. It 1s this same 

system of canals and pumps that ls used to flood. selectively 

certain fields duriru.,! waterfowl mlgratlon season. 

Muoh of the Island ls protected from flooding by the 

levees; however, there are stlll large fields in the vicinlty 

of Sturgeon Lake and on the north end of the Island that 

flood seasonally when the water level of the Columbia exceeds 

the 16 foot mark whlch represents the flood stage for Sauvle 

Island. l"igure II 111ustrates graphicail y In&.:xl:nu'll, minlmum 

and mean oi the dally high water levels for a twenty year 

perlod by the U.S. Army Corps of EnT,ineers at their record­

1ng guage at· Vancouver, \.oiashlngton, a few :u11es up-river from 

Sauvie Island. As can be seen from Fl~ure II, the flood1ng 

that took place on Sauvie Island the year of this study (1972) 

was not an uncommon occurance, but rather a more or less 

predictable, seasonal occurance. 

Procedures and. Equ1pment 

The st1.ldy was conducted in three phases. Phase I en­

tailed a census and food hab1t study of diurnal raptors. 

Phase II ental.led locating and 1den+:lfying nests of Great 
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Horrled Owls and Red-tallc:d Bali/ks and samolln'7. 100 of' the 

~1l0re than 3'~0 nestinf; boxes found. on Sauvie IS):3.nd. Fh8.se 

III entailed a population study of the major r~ptor prey 

species. 

Phase I began on January 13, 1972 and continued until 

J1arch 16, 1972. It involved a census and fnod h3bit study of 

Redtail HawK3 (Buteo jamaicensis), Kestrel (Falco sparv~rius)t 

Bald Eag1ef:; (Haliacetus leucoceohalus), March Hswi{s (Circus 
c 

cyaneus) and Short-eared Owls (~fla!'!l"1eus). In addition, 

note was taken of any rare or uncommon raptors that were 

positively identified in the study area during a phase of 

the study. 

The census was conduct"ed from. a C8.r which was driven 

over the entire roaded area of Sauvie Island (8.p"Jroxim'3.tely 

40 miles) at no faster than 30 miles per hour. Census trips 

were made twice weekly over two of three possible routes be­

tween the hours of 9:00 AM and 1:00 PM. All raptors sighted 

and their locatlons were recorded. 'rasco ?X35 Wide a.ngle 

binoculars and a Swift Model No. 821 (30X) spottlng scope were 

used in the identification of birds and in fhase II for the 

location of raptor nests. 

Food habits were studied as follows. Once a week the ~ 

ground under and adjacent to frequel' ...ted perches was G.s;,refu.ll~ 

searched for pellets. All pellets were collected and placed 

in labeled bags for later laboratory ide~ttfic.qti'J't'l of COTI-

tents, as done by Errin~ton (1930). Whenever oossible hunt­

ing birds were observed and an atte~pt was m~de to determine 

http:G.s;,refu.ll
http:IS):3.nd
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their prey. These vbservations \,;ere particularly i:nport.'-{nt 

In the case of the Redtall Hawks and l~r8h Hawks because 

these species digest most of the bone of their prey ~king 

the pellets of little help in determinins food habits, es­

pec1ally in a quantitative sense (Errin~ton 1930). 

Phase II of the study which began in February 1972 and 

continued through early June 1972. involved location and id­

entification of Redtail H~wk and Great Horned Owl nests. 

During the winter the Redtail and Great Horned Owl nests 

of previous years were easily located, being very large and 

situated high in the branches of bare deciduous trees. These 

neats were closely watched for si~ns of nestlng activity. 

In addition. new nests were located as the mating Redtal1s 

and Great horned Owls constructed them. 

In addition. 100 of the more than 300 nesting boxes, 

which were previously fastened to the trees at various points 

throughout the Island by the Oregon State Ga.me Commission, 

were examined in order to determine the degrp.e to which 

raptor species were making use of them for nesting or, as in 

the case of the owls, roosting. 

Phase III of the study was conducted in the mf1nths of 

January and February, 1972, the time of man-made flooding 

a.nd during the montns of r'Iay and June. the ti1'J.e of natur~l 

flooding. Thls part of the study included calculation of 

a pcpulatl0!1 lLdex of the rna jor prey species. and assess­

ment of the effect that the fluctuatIng water levels had on 

their nU1!lbers and vul:1erabl1ity. Also included In Pha.se III 
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was a determination of the species composltion and census of 

owls, other than the Short-eared Owl which was lr:cluded in the 

census of diurnal raptors. 

During the winter and spring of 1972 wh~n th(~ water level s 

on the Columbia River fluctuate greatly. Museum SpeCial traps 

were emp~oyed in fields that were in the process of drainl~~ so 

as to determine how long it took for rodent !:)o,:,u.lations to re­

establish themselves in the previously lnundated fields. 30­.. 
dent latrines and runways were also used as indicators of the 

presence and relative numbers of rodents. 

When flooding was at its peak. a study was made of rel­

ative population densities of Microtus in study areas inmed­

iately adjacent to flooded fields compared to those in pro­

tected, non-flooded areas. An area 100 paces lon~ by 60 paces 

wide was staked out. Twenty sa1'!1pling points were loc8.ted ln 

each study area using a random number t9.ble to determine the 

number of paces to be steeped off down the middle of the 

area. A COin WqS flipped to deter~lne a turn t~ the ri~ht 

or the left and then a random number deternlned the number 

of p.9.ces to move to the right or the left. ThiR '!lethod nl'lde 

it equ.all;, probable for any given point in the study area t.o 

be selected. for analysis. At the samplin.~ points stakes 

were .ir·lvel~ lnto t.he ground around which clrcles five feet 

in radius were circlli~scribed. Within these circles the pre­

senoe and numbers of runways was noted and all rodent 

. burrol-Is, fresh latrine::: (i t t~li(eS approximately three days 
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for the rodent droppings to become dark In color) ~nd freshly 

nlbbled bunches of gras s t ch9.raeterts ti c of l'Ttcrotus v,'ere 

counted. 'Phis method was apolled in two fields qdj":J cent to 

flooding and two fields not adjacent to floodlnz. (Note: 

Census method sU:?;];8sted by vlarren Aney of u.S.G.C.). 

The census and species composition stud;! of nocturnal 

raptors was carried out using a Uher 400 Report-L tape re­

corder playing owl calls taken from a commercial recording 

(GUnn and Kellogg 1962). When the calls ''Vere played i'!i thin 

hearIng range of most species a response "las ell.cited. The 

routes described in Phase I were driven once a week during 

February and March for the Great Horned Owl census and in 

April through June for the re~aining soecies t including: 

Screech owls (.Q.lll2 ~) Bond Saw-whet OTN"ls (Aep-:olt 1Js 8.c"dic~) 

and Barn Owls (T~to alba). Since Barn Owls didn't rpspond 

as dependably to the recorcl.1n~s as the other two speCies 

the Barn (Jwl census was hz-sed mainly on sightin~s of their 

roadside hunting perches and their presence in barns durtng 

the daytime. At one mile intervals a recording of one sgecies 

was played five times -with thirty second pauses in between 

playlngs to listen for responses. Recordings of so',s of the 

res t-'onSeS\'lere made and .-ere used to locate other owls n 1n 

the local dialect. It The numbers an(l approximate location ()f 

responses Nere noted. If any other species of owl was heard 

call1ng then it WRS also noted and usually a recordtn~ of 

the species in question w~s plQyed so as to keen the bird in 

the are!l until a Sight iden t;if i cat ion COUld be TrIade. The 
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Saw-whet Cwl found in the study was located in this way \'.lhen 

it responded to a Screech 0wl call. In all cases, where there 

was some doubt as to the soecies of owl making a give~ call, 

an atte~pt was made to lure the bird out into the open where 

positlve identification could be made with the ~ld of a six 

volt spot light • 

.. 
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RESULTS 

Phase I 

Hed-tailed Hawks 

After eight census trips it became apparent that each 

of the 16-18 Red-tails frequented a certain huntin~ area. ~s 

can be seen from Table I. not every Red-tail was observed on 

every census trip. However. enough overlapping observations 

were made so as to be able to identify indiVidual blrds by 

means of their locations. 

Due to their large size and thelr h~bit of perching more 

than 25 feet above the ~round in Black Cottonwood. Oaks, Killows 

and Oregon Ash trees all of which were bar~ durin~ the s~ud1. 

the a~d-tails were the most conspicuous raptors 0n 

Sauvle Island. 

On four occasions Rough-legged Hawks were observed in 

-etts sl~udy area. Their white heads. large size and habit of 

pumping their v-lings and hovering made the Rough-legs easj ly 

identifiable. DUt:! to the spotty nature of Rou.l:!:h-le~ ob­

servatlons no fc.lod nabi t information was obtained for this 

species. 

Kestr:<;!ls-
Fourteen Kestrels were regularly observed huntln~ fro~ 

the ~owerlines that line the roads and the nerimeters of 

the f.!.eld.s. Not e-very :r~t:s ercl W9.S Qbserved 0 1': every trin 
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but enough overlappin; observatLms .....lere ili'9de t~") r-;ermi t 

identific.ation of at least fourteen individuals. 

Ba.ld E8yles 

Three Bald E;::tgles. two adults and one l"'1:nature 'bir.d 

wer? regularly obsel"'Ved in the area of $turgeon 1.,-.1(e. The 

Eaglf?s held two favori te perching trA€s. a lar~e O:re~on Ash 

and an Cak, both of which were located on Oak Island (see 

Figure I). At the base of these two trees was found the 

f:LccUI1ulated remains of the Eagles' prey Which seems to in­

dicate that the Eagles had made use of these perches for 

some tl ae. On two occasions all three Bald Eagles \vere 

observed while perching together in the same tree. 

Sharp-shir:ned Ha\'lk 

(;ne sharp-shinned H:3.wk was observed in the study area 

on Fel:;ruary 19. This was the only si3htin~ of a Sharp-shir:ned 

Hawl{ in the study. 

Merlin 

On December 7 a Ylerlin W:-iS observed and phototrra phed 

in a snag along a roa.dway in the study area. 

~rrle!'s 

At least two or t.hree Harr l(~rs were observec.t on most 

census trlr·s :'1.nd the maximum nU:1oer observed in one day 

was seven. HO\,lF?iier due to the barriers' hunt ing 9.nd perch­

ing habits they were one of the most dlffi~ult of the 

Sa:..:.vie lslar~d dlul"nGll raptors to census accurately. There­

fcre the Harrier C''::!1SUS T!k'l.y'be "'~ bit conservative. (See 

Discussion, Fhase I). 



I I Iii! 1111 !I' 

15 


Short-eared Owls 

As can be seen fro~ Table I the Short-eured Owl obser­

vations were spotty. However. at least once durtn~ ~ost wee~s 

for the duration of the study one to as many as three Short-

eared Owls were observed. Like the Ii 8:-rier, the Short-

eared Owls' perchtng and huntlng habits make it a difftcult 

bird to census accurately. Therefore the Short-eared Owl 

census may also be a bit conservative. (See Discuss10n,.. 
Phase I.) 

Ferrug1nous Hawk 

A Ferruginous Hawk was observed and photographed on 

Apr11 20. It was perched on a powerllne pole ~nd did not 

fly off unt11 I had stopped my car, gotten a good look at 

the bird and taken a few photographs. 

The f1ndings of the final part of Fhase It the food 

habit study are summarized in Table II. 



I II III! nil Ii 

16 


TABLE I 

Census Dat~ for Diurnal Raptors on Sauvie Island. Dec­

e21ber 1971-1>1arch. 1')72 

Da.te RT H K SEO E HI.*" FH*' !·1* 

Dec. .... 
f 17 6 13 0 1 

Dec. 23 16 7 15 0 1 

Dec. 24 19 4 11 2 2 

D~c. 30 15 3 12 3 0 

Dec. 31 20 4 14 2 3 

Jan. 13 19 5 12 1 0 

Jan. 14 21 3 9 3 3 

Jan. 20 20 5 11 3 1 

Jan. 21 19 4 10 2 0 

Jan. 29 23 5 15 1. 3 

Jan. 30 17 2 12 0 0 

Feb. 3 26 3 14 2 1 1 

Feb. 8 10 2 13 0 0 

Feb. 12 17 2 12 0 0 2 

Feb. 13 16 2 11 2 0 

Feb. 17 12 :3 10 0 0 1 

Feb. 19 11 0 '7 0 0 1 1 

Feb. 211­ 14 7 17 2 0 

Mar. 2 1J 4 17 2 0 

Nar. 3 28 4 11 :3 0 

.Ma.r. 8 fi.:'.ln--Pcor Visibility 

Ma.r. 9 Raln--Poor Visibility 

Mar. 11 18 J 12 1 0 
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TABLE II 

Haptor Food H:lb:lts as Determined by Frey Remains in Pellets 

and Observatlons of Kills 

Hartor Species 

Red-ta.iled Hawk 

Kestrel 

Bald Eagle 

Barn Owl 

Bylvtl~ .flor1t1&.nt:.8 

Microtus ~ownsendii 

Spermophl111S beecheyl 

Cor,rus brachyrhyncht)~ 

Passer1ne sp. 

Didelnhis marRur'ial1s 

Ducks 

.lvI. tm"lnsendll 

Insects 

Passer.lne Sp. 

Peromyscus 

Frogs 

Ducks 

Ducks 

Carp 

M. townsend1i 

Ducks 

Sorex vaq;r?ns 

Insects 

Pa.sserine Sp. 

Fro~s 

Scapanus ~9wnsendli 

12.% 

65% 

15% 

12% 

6% 

3% 

3% 
64% 

6% 
100% 

20% 

100% 

5;t 

4;t 

1% 
.9% 

1% 
2$ 
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another nest �c�o�n�t�a�i�n�~�d� the remains of a �n ¬�s�t�l�1�n�~� Earn Ow,. 

In both of these boxes new �n�e�s�~�l� tonk �~�l�~�c�e� in the �s�~�r�i�n�~� 

of 1)72. :he nest boxes were �t�~�o� �s�~�a�l�l� fnr bnth �~�e�~�b�e�r�s� 

of a pair of Barn Cwls. However. in tW) �c�~�s�e�s� �'�n�a�~�l� e and 

female Barn owls '.'lere found in· adjninin-:r nest b("l'xes nn tIle 

same 11mb of a tree. 

Screech (,wls also ,nade use of the nest boxes f,;r �~�)�e�:�r�c�h�-

lng and nesting. In some cases the Screech Owls made use 

of more than one box during the winter. In two instances 

where c1us t;Grs of nest boxes were re reateelly s8rnpl ed cer­

tain individual Screech Owls were found in every box in the 

cluster at one time or inother. It is also of lnterd st to 

note that Screech 0wls nested for at least tW0 years in 

natural cavities and hollows in trees that also contained 

nest boxes. In both instances, �h�o�w�e�v�~�r�,� the Cwls �s�~�e�n�t� the 

winter pernhing in the nest boxes When the holl n ws were 

filled with water from the alm')st daily winter raIns. 

Four l\.estrel nests were found in nest boxes. Ll1{e .the 

Barn �O�~�1�1�a� and the Screech Owls. Kestrels normally nest in 

hollcws and natural cavitIes in trees. 

Fhase III 

PO,P'..llatlrm Index of !'!9jgr Prey SpeCies 

Ducks--The Cregon State Game Commission records show that 

approximately 20,000 waterfowl are �b�a�g�~�e�d� each year by hunters 

(Annu9.1 Heport of the ::;a11e Division, C.S.G.C.). Further!nore, 

it ls 23timated that 20% of the birds shot are wnunded and 

die at a later time, �n�e�v�~�r� actually bag3ed by the hunter 


