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POPULATION STUDIES OF WATEF BIRDS 
AT TulE LA AND LWER KLANATH LAKE, CALIFORNIA 

Chapter 3. 

Historical Summary 

Since early times the Klaath Easin of southern Oregon 

and northern California, including, with other waters, Tule 

Lake and Lower Kiariath Lake, has been famous for its wild- 

life. Jewett (8,p.2) cites Fremont's report of his visit in 

December, 181i-3, as the first published account of, the region. 

Trappers came soon after Fremont's trip and reaped a rich 

harvest of beaver, otter, and other furs. The vast marshes 

also teemed with ducks, geese, and swans, and this feature 

from this time on attracted many hunters. 

Even in prehistoric times the region evidently had con- 

siderable iportcnce to man. A cinder cone on the east side 

of Tule Lake contains two caves with smoke-blackened walls, 

indicating that they once served as human habitations. Like 

nearly all such caves in the interior plateau region of the 

West, their mouths are largely filled with soil formed from 

dust and debris blown into the caves as well as what has 

been formed from animal matter loft by generations of wild 



:t'mtain sheep, now extinct in the region, as they spent 

the days lyIng In caves as a retreat from the sun. It can 

be seen on Inspectinn that, wit;ì this ateria1 removed, the 

caves were once c'mIte irge. third cave, blocked by a 

rock slide, is at present barred from entry. 

The walls of the cinder cone to the left of the caves 

are covered with ancient writings carved into the soft 

rock. These are usually sI"iple, Some are short, straight 

lines in series as though Intended for a tally of' some sort 

or to mark the passage of time. Others are irregular, con- 

nected lines as though outlining a trail through the noun- 

tains. A few fignres suggest human beings caricatured as 

herons, but other carvings can hardly be crnnected to any 

purpose. The whole thing brings to mind rude carvings that 

boys nake wIth their pocket-knives in the smooth, clay waUs 

of railroad cuts ne.r centers of population. The carvings 

at Tule Lake, likely the idle occupation of many long sum- 

mer days, convey but in measure an artistic striving 

for expression. 

Further survey of the area reveals that Tule Lake once 

lapped the base of the cin'er cone. Its waters evidently 

came to a narrow beach almost directly in front of the cave 

mouths. Imagination s't'pplles tîe rest. A picture takes 

shape of naked or partially clad brown-skinned people con- 

Ing In from the lake on rude rafts piled with geese trapped 

in primitive, tule-nade net or stockade-type traps. Perhaps 
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some are landing and are being met with wives and children 

hurrying from the caves for eager inspection of the catch. 

The tiLle would be in August when geese and other wildfowl 

are temporarily flightless because of complete loss of the 

flight feathers in the annual fall molt. An account from 

Kortright (12,p.116), describing capture of nperor geese 

by iskimos in Arctic Alaska, supports this view. It 
follows t 

"Generally the natives go to the saine spot 
each year for their drives, which are made about 
the end of the first week in August." They make 
a practice of setting up long lines of strong 
fishnets on the tundras to form pound traps, or 
inclosures with wide wings loading into them, 
into which thousands were driven and killed for 
food." 

According to the same source (12,p.121), Indians on 

the Barren Grounds in Canada also toll flightless white-. 

fronted and other geese onto land where most of them easily 
fail prey to the hunters. These Indians and Eskimos cvi- 
dently made their captures in land-based stockades, but 

tile rough, lava-strewn borders of Tule Lake supports the 
conjecture that tiiC early-day cave-dwellers of the region 

set their traps in waterways through the tule beds. 

Tule Lake at this early time covered almost 4O,OOO 

acres. Lower iaainath Lake at the same time was a vas;, 
marshy lake o more than 80,000 acres. It, as well as Tule 

Lake, was a biological wonderland. William L. ìinley, 
photographer-naturali3t, described the lake in terms of its 



bird life, as follows O+,p.97): 

"Lower Klaina.th Lake is a bod:,r of water about 
25 miles long by 10 or 12 miles wide. About its 
sIdes are great marshes of tules. The whole 
border is a veritable jungle, extending out for 
several miles from the main shore in an almost 
endless area of floating tule Islands, between 
which Is a network of channels. lIeTe, where we 
found the nesting colony of western grebes, we 
had good chances to study the habits of these 
birds. 

"About one of these Islands we found the 
floating grebe nests every few feet apart, and 
counted over 60 in a short distance. We rowed up 
to one end and landed and then waded along just 
inside the thick growth of tules that grew along 
the edge. From this place, partly concealed as 
we were, we could look through the tules and see 
the grebes swimming and diving near their nests. 
Across the channel along the edge of the opposite 
island were many more grebe nests, and some of the 
birds were sitting on their eggs." 

Finley also found a colony of California and rIng 

billed gulls. His account follows (3,p.12): 

"From a full mile away, with OUT field glass, 
wo could see the gulls rising and circling over 
the low.lying islands. As we rowed nearer the 
birds carne out to meet us, cackling excitedly at 
the dubious-looking craft approaching so near to 
their homes. They swam about on all sides, cwiously 
following In the wake of our boat. CorTilorants 
flapped along over the surface, pelicans rose 
heavily from the water, and gulls and terns got 
thicker and thicker, until when the nose of the 
boat pushed In at the edge of the island, the air 
seemed completely filled with a crying, chaotic 
swarm. We stepped out among the reeds, but had 
to tread cautiously to keep from breaking eggs or 
killing young birds." 

At the time of Finley' s visit the lakes in the Kla'nath 

Basin were a profitable field for plume hunters (2,p.)+). 

Plumages of gulls, terna, grebes, egrets, and other birds 



vero at thIs time in great deriand for the millinery trade. 

For twenty cents apiece hunters stripped the breasts from 

grebes, dried them, and shipped them to New york. DurIng 

the height of he breeding season they made twenty to 

thirty dollars a day, killing several thousand birds each 

week. Jeett (8,p.) also ade the general observation 

that market hunters killed ducks and geese by tho wagon 

load for city markets. 

Finley protested the slaughter and enlisted the aid of 

the Audubon Societies. They secured President Theodore 

Roosevelt's attention, and an Executive Order followed. On 

August 8, 1908, largely through Finley's efforts (5,p.11, 

p.133) the area becaLle established as Lower Kiamath 

Iational wildlife Refuge. 

The refuge did not remain inviolate (8,pp.5-7). Up to 

3.916 the lake waters were deep enough for fair-sized power 

boats, and visitors coonly made the boat trip from Iamath 

Falls clown the Kiamath River to the upper end of the lake 

and on to Laird1s Landing at its lower end, The ever..in- 

creasing demand for farm lands changed this sit'.ation. The 

principal source of water came from overflow from the 

Kiaimath River when in annual flood. A dam built across the 

channel between Kiarnath River and Lower Kiamath Lake cut 

off this suply, and in four years the lake had dried up 

almost entirely. Efforts to cultivate the lake bed failed 

in most parts, and the lowered water table made some of the 
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neighboring ranches worthless. 

Tule Lake was also reclaimed for agricultuxe at about 

the same tirae (°,pp.5..7; ,pp.183-l86). The waters of Lost 

River, which flowed into the lake, were divertea. huch of 

the lake bed, through a highly developed irrigation system, 

became profitable farm land. A sunip, or storage reservoir 

filled by surplus irrigation water, remained as Tule Lake. 

This area was established by an Executive Order, effective 

October 1928, as ule Lake National Wildlife Refuge. 

Another suinp became necessary to take care of the irriga 

tion ater, and subsequent ixecutive Orders in 1932 and 

1936 enlarged the refuge to 37,3+O acres. This took in 

practically all the cultivated lands on the old lake bed as 

well as the two sumps, these comprising about 13,000 acres 

of marsh and open-water area. 

At about this point, as a result of increased use of 

irrigation ;raters on lands above Tule Lake, the suinps 

proved inadequate. hen sone dikes broke, flooding several 

thousand acres of good crop].and, a tunnel was built through 

an intervening ridge of hills to Lower iamath Lake. Ex- 

cess water was then pumped through the tunnel from Tule 

Lake and released into Lower Klaniath. A dike along the 

Oregon-California boundary impounded the released waters 

and restored approximately 20,000 acres of the old lake bed. 

As part of the development artificial nesting islands were 

built in Tule Lake of coarse gravel and rocks and planted 
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with tules 3nd grasses, and in Lower Kiamath Lake a series 
of dikes were constructed dividing the area into units. 
These intercormunieated by means cf channels for the sake 

ci' water control. 
Under the finished set-up, Clear Lake, at the head of 

Lost River, serves as storage reservoir for the entire sys- 

tom0 Clear Lake fills in winter and spring, and water is 
drawn from it as needed. s nearly as possible, a constant 

water level is maintained for Tule Lake and Lower U..aath 

Lake. In Lower arnath Lake water in the various units may 

be raised or lowered independently by means of watergates 
in the intercoramunicating channels, an important measure in 

combating outbreaks of botulism. 

During the war maintenance was neglected because of 

shortage of manpower. iinter storms over the shallow waters 

produced wave action that damaged and, in many places, 

washed out the dikes. Repair of this damage began in l9+6 
and continued tirough l9+7. The restored lakes are now su 

rounded by richly producing farm lands, with barley as the 

principal crop. The watery areas support an abundant 

growth of açp.iatic plants, including sedges (rem) , tules 
or buirushes (Ceirpus nericai nevadeni) arid (. ocç 

&entaIts) , coontail (CeratopiwlI) , pondweed (Potargeton), 

sniartweed (?oiyjonuzi ) , widgeongrass (I.uppi) , duckweed 

(Lenna), cattail (Zypha), and many others that produce food 
and cover for ducks, geese, and other species of marsh 1rds. 
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Ns of the region under discussion are presented as 
fo1los: 

Plato I Paanath BasIn, Shoring National 
Wildlife Refuges 

Plate 2 Tule Lake National Wildlife Refuge 
Plate 3 Lower Klainath National Wildlife 

.efuge 
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Chapter 2 

Brood Counts - Ducks 

The Migratory Bird Treaty with Great Britain, effective 

Ju1:;T 3, 1918, put the 1 Tnited States Governient to the task 
of counting its birds. The treaty called for governmental 

regulations under which waterfowl and other migratory game 

birds could be hunted. As these regulations were based pri- 

manly on the principle that the kill should not exceed the 

annual increase (5,p.137), it became necessary to have sono 

measure of production. For that reason annual surveys of 

the breeding grounds were made. Although most of the work 

was concentrated in Canada and Alaska, where the bulk of 

waterfowl shot for sport was raised, it was also realized 

that a considerable portion was produced on refuges in the 

United States. Apart from the surveys of northern breed- 

Ing areas, it was felt desirable to appraise refuge eedng 

populations during the breeding season. 

As partial fulfilment of this purpose, brood counts 

were made through the summer months of l9+6 and 191+7 at 

Tule Lake National Wildlife ilefuge and Lower Kiamath 

National Wildlife Refuge. The special aim was to get an 
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objective measurement of potential reproduction. Local 

production is modified by drought, outbreaks of botulism, 

and predation, and during progress of the brood counts the 

author made notes on these and other factors that came to 

his attention. The work was carried on until the crop was 

on tue wing and was made to include water birds other than 

ducks and geese, especially as Lower Kiamath Lake, of the 

two refuges, had been set aside primarily Lor the protection 

of non-game species. 

ì1e studies began July 9, l9+6, with employment of the 

author as Student Assistant at the Administrative Head 

quarters, serving both areas, at ?ule Lake National WildBfe 

Refuge. They ended for that year on September 8. the 

interval twenty-one days were spent on brood counts on Low 

Kiamath Lake and eighteen and a half days on Tule Lake. A 

set route was followed, and distance covered in the car was 

taken from the speedometer reading. íhere condition of 

the road or dike required observations on foot, the distance 

was estimated from the map. In this manner, the miles of 

shoreline covered in l96 was set at 21+ miles at Tule Lake 

and 16 miles at Lowor Klamath Lake. 

In 191+7, the work began June 16 and ended August 26. 

In this year brood counts were made according to a sched- 

ule which called for two days each week at Tule Lake and 

three days at Lower Kiamath. A specified area was to be 

covered each day, and when this was done, other tasks might 
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bo undortaìzen. The route follov,ecl 28.6 ri11e of shoreline 

at Tule Lake and 21.6 miles at Lower Kiamath Lake. The 

additional distance was made ossible throu repair work 

on damaged dikes since the close of the previous brood 

counting soasen. 

Counts wore made from a pick-up truck ;ith the aid of 

eight-power field glasses. The broods as observed wore 

counted and entered in field notos b species, nuor in 
brood, and appropriate age class. Ago classes wore as fol- 

lows: I, downy joung, probably not over two weeks old; Ii, 

ducklings freni just above the dovny young stage to about 

two-thirds grown; and III, nearly full grown ducks about 

ready to In l917 the definition of class I was changed 

to read as foliow - downy young, probably not over one week 

old. It rias felt that sorne broods would be counted moro 

than once and that thore might be an advantage in avoiding 

repeats in the youngest ago class. 

In practIco, tIs distinction in age was difficult to 

observe. TqI may be realized from Hochbaum's description 

of the one to three weeks old canvasback (7,p.103) : "The 

duckling remaIns clothed entIrely in its natal clov;n, the 

only marked plwiage hangc being a gradual fading of down 

color." it ias not believed that the changed definition 

made ny appreciable differences in the tables presented at 

the end of this capter, as follows: 

Table i - 3rood Counts of 1icks, l9L!ó 
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Table 2 - Brood Counts of Ducks l97 
Table 3 - Brood Count Totals, 
Table + - Brood Count Totals, l9+7 
Table 5 - Species Composition of Breeding Population 
Table 6 - Combined Brood Counts 
Table 7 - Estimated Production, 191+6 

Table 8 - Estimated Production 191+7 

Table 9 Revised Estimate of production, 191+6 

Table 10 - Water Levels, Tule Lake and Lower 
Kiamath Lake, 191+6 & 191+7 

In addition to the species listed in the tables 

mallard, gadwall, pintail, cinnamon teal, shoveller, redhead, 

ring-necked duck, canvasback, scaup, and ruddy duck - blue- 

winged teal were present on both lakes but were not sepa- 

rated from cinnamon teal because of the difficulty in dis- 

tinguishing by field marks the females of the two species. 

In 191+7, on the suggestion of Stanley G. Jewett, a watch 

was made for territorial blue-winged teal males. Several 

were located, and it was noted that hens, presumably blue- 

winged teal because of the. earlier presence of a similarly 

colored female with the clearly dIstinguishable blue-winged 

teal nale, would appear later at these places with broods 

of class I young. These observations indicated that the 

blue-winged teal was present as a breeding bird, but no 

separato counts were presented for this species. 

The scaup, or lesser scaup duck, entered as breeding 

in fairly common numbers, had not been noted previously as 

a breeding species, and no specimens were collected in con- 

nection with the brood counts. According to Mr. Howard 

¿argeant, Refuge Superintendent, these ducks had been pDesit 



for several years, and their presence may reflect a recent 

extension of breeding range. The canvasback was confirmed 

by Staaley G. Jewett and published as a new record (9,].26). 

The ring-necked duck has not been officially confirmed. One 

brood was seen on Tule Lake in l96. In l97, mated pairs 
were seen at several places on Lower iaaath Lake, and 

these places were wateiied for the later appearance of 

females with young. None were seen and the ring-necked 

duck as a breeding species on the Klainath marshes must ait 
further confirmation. 

In line of further coimnent, the increased count in 
l9?, shown in conparing tables 3 and +, cannot be taken as 

indicating aii increased production. In l97 the counts 

began three weeks earlier than in l96, thus bringing into 
the study a portion of the brood season that was not avail- 
able for the l9+6 season. The increased count would also 

be explained in part by greater speed in field identifica- 
tion of the various female ducks. 

Another circumstance affecting the increased count 

applied to Lower Kiamath Lake. Dragline operations when 

the dikes had first been built had left bordering channels 

or deeper water (Plate +) . These were not especially 
evident at normal water levels, but when the dragline was 

again used in repairing dikes damaged by wave action, as 

described earlier, the water was gradually lowered through 

the suimner to make operation of the machinery possible. As 
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the vzater vient down, broad expanses of shallow lake bottom. 

came into viev;, and this caused a gradual concontrtion o 

birds in the deeper water bordering the dikes. The counts 

increased accordingly. Gauge readings of water level aio 

given in Table 10. 

It is also pertinent at this point to comment on brood 

sizes. Species differences viera evident, and in the over- 

all count the averages given Cor no. I broods - 7.7 for 

Tule Laico and 6.3 on Lo:er Klainath Lake in 19L16 and 7.t on 

Tule LaIco and 6. 7 on Lower Kiamath Lake in 19t7 - showed a 

slight differential in favor of u1e Lake. Broos of all 
species, in general, showed a declino in size with age. 
This rdght be explained on the basis of a gradual loosening 

of the brood organization with the youxig birds becoming 

progressively exposed to dangers they were not equ±ppod 

through experience to meet. 

Reference to table , Species Composition of I3recding 

Population, brings out the importance of Tyle Lake as a rod- 
head brooding area. Ruddy ducks, mallards, and gadwalls 
wore also important breeding species with pintails, cinnamon 
teal, shovollers, and scaups occurring less commonly. On 

Loior Kiamath Lake mallards and gadwalls viere the principal 

species with others present in lessor numbers. The percent- 
ages als: show that in 19)7 redheads increased on ilc Lake 

but showod no change on Lower iClamath Lake. Mallards re- 
mained about the same on both lakes, but gadwalls decreased 



Plate 4 

A. Lower Klamath Lake, B. Lower Kiamath Lake, Unit 6, 

Locking Eastward Across Unit 4 Showing Deep Water Channel Bordering Dike 
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o: u1e Lake and Increased on Lower Kiarnath Lake. The 

ruddy duck decreased on both lakes. So also did the scup. 

Cinnamon teal incroased on Tule Lakes and shoveliers de- 

creased on Lower Kiama th Lake. In other respects the pro- 

portionate population retained the same. 

Table 6 combInes the brood count into yearly tables. 

:rIere the late nesting habit of the redhead is reflected in 

tile preponderance of class I broods, an1 reference to 

tables IA and 2A shows that most of thorn came in July. For 

ruddy ducks, also breeding in large numbers on Tule Lake, 

most of the broods came in August. In contrast, most of 

the ra1lard broods that entered into the counts were class 

illustrating the earlier nesting and longer brood 

season of that species (7,p.109). The gadwall, on the basis 

of preponderance of class II broods, hold a position inter- 

mediate in this respect between mallard and redhead. The 

scaup, it will be noted, with three weeks earlier start In 

brood counting In l9+7, showed a preponderance of class I 

broods in that year, whereas in the count of the previous 

year the greater number had been class II broods. 

Table 7 presents an estimate of production for l9+6. 

For tIs table an estimate Was made of the probable number 

of resident adult birds. These figures, 25,OOO for Tule 

Lake and 30,000 for Lower 1ainath Lakes were taken as the 

respective populations at the beginning of the breeding 

season. It was considered that about 20 would be non- 



breeding birds. This figure could he larger, for JIochbaum 

in Manitoba (7,p.l) noted a disparity between sexes in 

canvasback and scaup of about two to one, and this would 

result in about 33 l/3 non-breeding birds. The same author 

gave a sex ratio of 6:4+ for redheads, which would make 

about l2 non-breeding :iales, but he also noted a snall 

number of non-breeding fe.iales (7,p.8). 

For nesting success, the figure of 6O was used, 

based on Kalinbach (ll,p.597), and in this manner the total 

of successful nests became 6000 on Tule Lake and 7200 on 

Lower Kianath Lake. Those were apportioned according to tI 

percentages in table and nultiplied by the average of 

class III broods given in table 3. The final figures carie 

to 35fl5 young ducks produced on Thie Lake and 39,312 on 

Lower Kiamath Lake. 'ihe method used in arriving at these 

totals wcs not consIdered satisfactory because the estinate 

of breeding population was largely subjective in nature and 

because the percentage used for nesting success would not 

necessarily apply to the Iüamath iasin. It was further 

realized that the final figures represented class III young 

and not flying birds of the year. 

In an effort to work out a more objective measurement 

of production, the method described above was abandoned the 

following year. For the l9i-7 estimate of production a ul 

tiple called, for want of a better term, the habitat-ratio, 

was devised. This consisted of two parts. For one, the 
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brood season of each species was evaluated in relation to 

the brood count season. This, taken from table 6, was as 

follows: 

I1allard, pintail, ciimaon teal, and shoveller 3 

(on basis of preponderance of class III broods) 
Gadwall (on basis of Preponderance of class II 2 

brood s) 
Redhead, scatip, and ruddy duck I 

(on basis of preponderance of class I broods) 

The count sap1e, the other component of the habitat 

ratio, was arrived at by taking the route followed in making 

tile counts, 28.6 miles on Tule Lake and 21.6 miles on Louer 

I1amath Lake, as a transect extending 1/8 mile out over the 

water, the area under observation. This transect, trans 

lated into acreage, was divided into the areas of the 

respective lakes, 13,000 acres in Tule Lake and 20,000 in 

Lower Kiamath Lake. The count sample, arrived at in this 
manner, was multiplied by the brood season evaluation to 

give the habitat-ratio. 

The final figures of production, given in table 8, 

were reached by multiplying the number of class I broods by 

the habitat-ratio and multiplying the product by the avera 

class III brood, The concentration described on Lower 

Klainath Lake caused by lowering water levels was allowed 

for by halving the count of class I broods. This, a speci1 

condition, was called a habitat factor. For the sake of 

comparison, a revised estimate of production was worked out 

for 196 by use of the habitat-ratio and presented in tab1e 
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The totals for the two years were very similar, and the 

species totals in general followed the shifts in population 

shown in table 5. For exaiple, the increased redhead popu 

lation on Tule Lake was brought out in figures. This was 

also true in siioiing the decrease in scaups and ruddy ducks 

and the shifts in population involving the gadwall. 

Other correspondence niay be rioted, as the increase in 

cinnamon teal on Tule Lake, but this of itself does not 

establish the validity of the method. Further study is 

needed, and comparisons should be made in the field with 

other methods of estimating production. Bennett, for in 

stance (l,p.l22l2+), with the entire nesting and brood 

season under observation, had estimated the production of 

blue-winged teal in Iowa. Ho summarized his procedure, as 

follows: 

ti1 Determine the total number of nests in area. 
2. Determine the percentage of successful nests. 
3. Multiply the number of successful nests by 

the average number of eggs in successful 
nests to determine the number of hatched 
ducklings. 

)+. Juvenile counts, August 10-17, indicated the 
number of young reaching the migratory 
stage. Multiply the average number of young 
observed with adult females with the tota). 
successful nesting population of femalos to 
arrive at the year's production." 

The same author (1,p.l06l08) noted the relationship 

of shoreline to nesting population, and Hochbaum (7,p.78..79) 

us3d the term 'shore-lino:nesting population ratio' in his 

discussion of distribution of territorial populations. 
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Their findings suggest that, in further studies of produc- 

tion of ducks and other marsh-breeding birds, habitat-ratio 

might be determined from total length of shoreline rather 

than from acreage of water area. 



Table 1. 

Brood Counts of Ducks, 1946, 

A. Tule Lake 

u1y August Septenther Total 

:ecjes *1 rï *Trr I II III I II III I II III 

24/224 21/132 36/201 1/8 - 5/27 -- -- -- 25/22 21/132 41/228 

Ma11ar 9.3 6. 5.4 9.2 6. 5.5 

27/239 39/302 81.55 8781 9/68 6/36 -- - - 35/320 48/370 14/91 

Gadwall 8.8 7.7 
479 10 7,5 6 9 7.7 6.5 

3/16 2/1]. 1/7 -- 3/22 -- -- - 1/7 3/16 5/33 

Plntall 5.3 5.5 7.3 5.3 6.6 

- 2/19 3/26 -- 2/16 6/41 -- - - -- 4/35 9/67 

Cinnanion Teal 9.5 8.7 8 6.8 8.7 '7,4 

2/18 - 1/5 - -- 3/12 - -- -- 2/18 - 4/17 

shoveller 9 4 9 4.2 

68/551 26/199 -- 43/321 44/343 29/20a -- 1/6 - 111/872 71/548 29/208 

Redhead 8.1 '7.6 74 7.8 7,1 '7.8 7,7 7,1 

-- 1/6 -- - - -- - - - -- i/& -- 

Ring-Necked 
-- - - 1/9 1/6 -- -- - -- - 1/9 1/6 

Oanvasback 
12/105 10/85 2/9 - - -- - -- - 12/105 10/85 2/9 

8.7 8.5 4.5 8.7 8.5 4.5 

16/75 14/75 1/3 48/310 26/145 9/3a 9/55 10/64 - 73/440 30/284 10/41 

middy 4.7 5.3 6.4 5.5 4.2 6.1 6.4 6.0 5.7 4.1 

*Age 1a$ses I, II, and III. 

I - 1)owny young, probably not over two weeks old. 

II - Duck1inr,s from jwt above the downy young stage to about two-thirds grown. 
III - Nearly f uil grown ducks and about ready to fly. 

**The first ficare represents the number of broods, the figure following the diagonal line the number of 

young, and the figure below these two givos the avera,e number of young per brood. 
-p- 



Table]. 
Brood Counts of Ducks, 1946, 

B. Lower Klux. th Lake 

Lial1ard p1.17 7.7 4 r, a7 75 
3i/22 69/493 20/167 10/66 6/30 11/66 -. - 41/294 75f52'7 /233 

Gadwall 7. 'leO 6.0 6.6 5.0 6 '1.]. 7.0 6.0 
8/58 12/88 6/29 1/5 -- 7/41 - - -- 9/63 12/88 13/70 

Pintai? '7.2 7.3 4.8 5,9 7 '7.3 

9/5]. 10T55 22/111 3/17 3/10 13/86 - - - 12/68 13/65 35/197 
Otnneiion Teal 5.7 5.5 5 5.7 3.3 6.6 5.7 5.0 

11/57 13/53 31/140 1/6 4/l8 4/18 - -- - 12/63 17/71 35/1$8 
Shoveller 5.2 4.1 4.5 4.5 4.5 5.2 4.2 4.5 

11/55 30/260 - 5/26 9/63 12/67 - -- 1/lo 16/81 39T323 13/77 
Redhead 5 8.7 5.2 7.0 5.6 5.0 8.3 6.0 

10/64 *1/143 *3/96 1/9 1/2 2/10 - - -- 11/73 19/145 21/106 
scaup 6.4 8.0 32 6.6 7.6 

4/24 15/85 5/l'i 2/9 1/3 -- - - - 6/33 1W88 5/17 
Thiddy 6 5.7 3.4 5.5 5.5 3.4 

The sorno explanation as to ae classes and arranernent of figures applies to this table. 

1\) 



Table 2 

Brood Counts of Ducks, 1947, 
A. Tule Lske 

Mallard 6.1 7.0 6.5 6.5 5.5 5.6 5.0 6.0 6. 5.4 
3/22 /15 - 5/55 10/59 15/82 1/9 5/35 15/82 12/88 18/109 30/164 

Gadwall 7.3 5.0 7.0 5.9 5.3 '7.0 5.3 7.0 6.0 5.3 
- - - - - 1/3 - 1/9 13/55 - 1/9 14/58 

pIrrtail 4.2 4.2 
- - - 10/75 9/50 7/52 2/14 9/51 31/160 12/89 18/101 36/212 

Cinnamon Teal 7.5 5.5 7.5 7.0 5.7 5.1 7.4 5.6 5.6 
- - - - 4/33 L/ - 5/24 5/26 - 9/57 6/32 

3hovoller 8.2 4.8 5.2 !3 5.3 
6/38 4/17 - 180/1333 108/600 19797 64/515 84/490 51f292 250/1886 l9/1107 70/389 

Redhead 6.3 4.2 '7.4 5.5 5.1 8.0 5.8 5.7 7.5 5.7 5.5 
2/23 - - l/'7 3/16 - - 1/5 - 3/30 4/21 - 

soatip 11.5 5.3 10.0 5.2 
- - - 14/84 5/26 - 103/775 48/261 3/22 117/859 53/307 5/22 

Ruddy 6.0 5.2 7.5 5.8 4.4 7.3 5.8 4.4 

*A,.e classes I, ti, and III - 
I - Downy young, probably not over one ueok old. 
II - From approximately one week old to about tuo-thlrds grown. 

III - Nearly full grown ducks and about ready to fly. 

**The first figure represents the number of broods, the figure following the diagonal line the number of 
young, and the figure below these two the average number of young per brood. 



Table 2 
Brood Count.i of' uoke, 1947, 

B. Lower larnath Ike 

Mallard 6.8 5.0 7,0 6.6 6.1 .8 5.0 4.3 6.7 5.7 
5W415 29/206 - U/729 22o44i f332 4/12 27/120 31/165 1724156 276/l74/497 

aadwau 7.8 7.1 6.3 6.4 5.7 3.0 4.4 5.3 6.7 6. 5.6 

4/23 4135 1/6 2/7 23/106 16/97 - - 33/166 6/30 271141 5O/26 
iíta11 517 8.7 3.5 4.6 6.0 5.0 5.0 5.2 5.4 

2/23 - - 23/128 29/163 38/216 2/14 3/14 36/159 27/165 32/177 74/375 
O1rixiazion Teal 11,5 5.6 5.6 5.7 7.0 4.7 4.4 6.1 5.5 5.0 

3/26 1/10 - 5/23 10/79 11/60 - - 6/30 8/49 11/89 17/90 
3hove1ler 

. . 

8.6 

- 

4.6 

. 

7.9 5.5 5.0 6.]. 8.0 5.3 
I7/9a $/20 21/169 797T27 - i4/8 j7ìö 44/2b 

Tedheed 5.8 40 7.0 6.4 3. 6.1 6.0 6.5 6.2 5.6 
1/11 - - 1/8 - 2/6 - - - 2/19 - 2/6 

Çanvasbaok 
5/46 2/7 - 16/128 10/50 1J4 2/18 4/26 7/42 23/192 16/83 8/4e 

scaup 9.2 3.5 8.0 5.0 9.0 6.5 6.0 8.3 5.2 5.7 
- 1/7 - 1/7 1/7 - - - 1/11 1/7 2/14 

Ruddy 

*Age olaosea I, II, III - 
I - Downy youn%, probably not over one week old. 

II - Froni apprc.xirnately one week old to about two-thirds grown. 
II - Nearly full grown ducks and about ready to fly. 

The first figure gives the nusiber of broods, the figure following the diagona]. line the nwnber of young, 
and the f iguie below these two the averar;e nwrber of young per brood. 



Spew Cl 
cies Brds. 

Maid. 25 
Gadw, 35 
Pint. I 
C.T1. - 
Shov. 2 
Redh. ill 
R.Nk. 
Carw. - 
Scaup 12 
Ruddy 73 

Table 3 

Brood Count Totals, 196, 
A. Tuile Lake 

ass]. C]. 

Ing. Av. Brds. 

232 9 21 
320 9 
77 3 

872 7.8 71 -- i 
i 

105 8.7 10 
4iO 6 50 

ass I 
Ing. 

132 
370 
16 
35 

28+ 

Cl 
Av. Brds. 

6.3 l 
7.7 1+ 
5.3 5 
8.7 

7.7 29 
6 - 
9 1 
8.5 2 

5.7 10 

ass III Totals 
Ing. Av. Brds. Ing. 

228 5.5 87 592 
91 6.5 97 781 
33 6.6 9 56 
67 7.+ 13 102 
17 .2 6 35 

203 7.1 211 1628 
- - - 6 
6 6 2 15 
9 +.5 21f 199 
l 133 765 

Tots. 259 1991f 7.7 209 l85 7.1 115 700 6.1 583 +l79 

13. Lower Klgnwth Lake 

Ee Class I Class II Cláss III Totals 
Cies Brds. ing. Av. Erds. Ing. Av. Brds. Ing. Av. Brds. Ing. 

Maid. 5+ 113 7.6 65 88 7.5 85 ±70 5.5 20 1371 
Gadw. +i 291F 7.1 75 527 7 39 233 6 155 105+ 
Pint. 9 63 7 12 88 7.3 13 70 5)+ 3' 221 
C.T1. 12 68 5.7 13 65 35 197 5.6 60 330 
Sliov. 12 63 5.2 17 71 .2 35 158 i-.5 6+ 292 
Rodh. 16 81 5 39 323 8.3 13 77 6 68 +81 
R Nk . - - - - - - - - - - - 
Cany. - - - - - - e - _ - 
Scaup 11 73 6.6 19 15 7.6 21 106 5 51 32+ 
Ruddy 6 33 5.5 16 88 5.5 5 17 3.+ 27 138 

Tots. i.6i 1088 6.8 256 1795 7 2+6 1328 5.)+ 663 f211 



Table + 

Brood Count Totals, l9+7, 
A TiAe Lake 

Spe- Class I Class II Class III Totals 
oies Brds, Yng. Av. Brds. Yng. Av. Brds. Ing. Av. Brds. Yng. 

Maid. 23 137 6 3)+ 216 6.3 107 77 5.)+ 16'+ 

60 
930 

Gadw. 12 86 7 18 109 6 30 19+ 5,3 39 
67 Pint. = _ - i 9 9 l 58 15 

C.Tl. 12 89 7.2 18 101 .6 38 212 .6 68 02 
Shov. - - 9 57 6.3 6 32 .3 l 89 
Rodh, 20 1886 7. 196 1107 .7 70 389 i6 3382 
Cany, 
$caup 3 30 10 

- 
+ 

- 
21 

- 
5.2 

- 
- 

- - - - - 
7 

- 
51 

Ruddy 117 859 7.3 53 307 5.8 5 22 + 175 ii88 

Tots. 17 3087 7.1f 333 1927 5.8 270 1f5+ 5.1F 1020 9+68 

Lake 

Spe- Class I Class IX Class III Totals 
cies Brds. Thg. Av. Erds. Yng. Av. Erds. Yng. Av. Brds. Yng. 

Maid. 116 780 6.7 180 1026 5.7 182 980 5. 1+73 2786 
Gadw. 172 

6 
1156 6,7 276 l7f 6.3 89 +97 

269 
5.5 537 

83 
3397 

Pint. 30 5 27 11i-1 5.2 50 5,)+ -+0 

C.Tl. 27 165 6.1 32 177 5.5 7± 375 5 133 717 
Shov. 8 )+9 6.1 11 89 8 17 90 5.3 36 228 
Redh. i4.I 287 6.5 69 +25 6.2 +2 237 5.6 155 9+9 
Canv. 2 19 9.5 - - - 2 6 3 + 25 
bcaup 23 192 8 16 83 5.2 8 1i6 5.7 LF7 321 
Ruddy 1 7 7 2 iLE 7 1 11 11 + 32 

Tots. 399 2685 6.7 613 3699 6 )65 2511 5,) 177 8895 



Table 5 

Species CompositIon of Breeding Population 
By brood Percentage 

A. Tule. La 

19+6 191+7 
pecies Broods Broods 

Ial1ard 87 15.0 16+ 16.0 
Gadwall 97 16.5 60 6.0 
Pintail 9 1.5 15 1.5 
Cm. Teal 13 2.5 68 6.5 
hove1ier 6 1.0 15 1.5 

Redhead 211 35.0 516 50.0 
Ring-necked 1 0.16 - - 
Canvasback 2 0.3+ - - 
Scaup 2+ 1+.0 7 1.0 
Ruddy 133 21f.0 175 17.5 

Totals 583 100.0 1020 100.0 

Species 

Mallard 
Gadwall 
Pintail 
Cm. Teal 
Shoveller 
Redhead 
Canvasback 
Scaup 
Ruddy 

B, Lower Klainath Lake 

191+6 191+7 
iroods Broods 

20+ 
155 
31+ 

60 
6+ 
68 
e 

51 
27 

3110 
21+ o 
5.0 
9.0 
9.0 
10.0 

8.0 

Totals 663 100.0 

1+78 

537 
83 

13 
3 

15I 

1+7 
1 

11+ 7 7 

io 

32.0 
36.0 
6.0 
9.0 
2.5 

lo o 
0.5 
3.5 
0.5 

100.0 

30 
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Table 6 

Combined Brood Count, 
A. 196 

Species Class I Class II Class III Totals 

Nallard 79 86 126 291 
Gadwall 76 123 53 252 
Pintail 10 15 18 1f3 

Cinnamon T. 12 17 73 
Shoveller i+ 17 39 70 
Redhead 127 110 '+2 279 
Ring-necket. - i - i 
Canvasback - 1 

29 
1 

23 
2 

75 Scaup 23 
Ruddy 79 66 15 160 

Totals 2O '+65 361 12'+6 

B.. 

Species Class I Class II Class III Totals 

I4allard 139 21'+ 289 9+2 
Gadwall l8+ 29'+ 119 597 
Pintail 6 28 9+ 98 
Gin. Teal 39 50 112 201 
Shoveller 8 20 23 51 
r.edhead 29'+ 265 112 671 
Canvasback 2 - 2 
Scaup 26 20 8 51+ 

Ruddy 118 55 6 179 

Totals 816 9'+6 735 21+97 
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Table 7 

.ustimated Production, l9Ii6, 

A. Tule La:e 

species Spec. Comp. Successful Av. No.111 Tota]. 

By Broods Lests (BSt.) Broods Prod. 

allard 15.0 900 5.5 950 
Gadwall 16.5 990 6.5 6+35 
Pintil 1.5 90 6.6 
Cm. Teal 2.5 150 7.'f 1110 
Shovcller 1.0 60 +.2 252 
ttedhead 35.0 2100 7.1 l+9l0 
Ring-necked 0.16 10 6.0 
Canvasback 0.3+ 20 6.0 120 
Ccaup 1..O 2i-0 i-.5 1080 
Ruddy 2.0 1 1+.l 590-; 

Totals 100.0 6000 35+15 

B. Lower 1atL1 

Species Spec. Comp. Successful Av. No.111 Total 
By Broods Nests (LSt.) Broods Prod. 

Mallard 31.0 2232 X 5.5 12276 
Gadwall 21+.0 1728 6.0 10368 
Pintail 5.0 360 5.+ 19+f 
Gin. Teal 9.0 6+8 5.6 3629 
Shoveller 9.0 6+8 .5 2916 
Redhead 10.0 720 6.0 +320 
Ring-necked - - - - 
Canvasback - - - - 
Scaup 8.0 576 5.0 2880 
Ruddy .0 288 3.)+ 979 

Totals 100.0 7200 39312 
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Table 8 

£stimated Production, 19+7 
Tule Lake 

Habi tat-Ratio 
No. I Brood Count Av. No.111 

Species Broods Season x Sample Broods Totals 

Mallard 23 3 5.6 5.1k 2086 
Gadwall 12 2 .6 5.3 725 
Pintail - 3 5.6 +,2 70 
Cm. Teal 12 3 5.6 5,6 1130 
Shoveller - 3 5.6 5.3 90 
Redhead 250 1 5.6 5.5 7700 
Carivasback - - 5.6 5.5 30 
Scaup 3 1 5.6 5.5 92 
Ruddy 117 J .6 1 2882 

Totals 17 1+805 

;B. Lower Kiamath £ake 

No, I Habitat Brood Count Av. No.111 Tot. 
Species Broods actor x Season x Saiirnle Broods 

Mallard 116 3 U.S 5)+ 10711 
Gadwall 172 2 11.5 5.5 1078F 
Fintail 6 3 11.5 5.5 56+ 
Cm Teal 27 3 11.5 5.0 2308 
Shoveller 8 * 3 11.5 5.3 725 
Redhead 1 11.5 5.6 11+01+ 

Canvasback 2 - 11.5 3.0 35 
Seaup 23 1 11.5 5.7 690 
Ruddy 1 ]. 11. 1.1.0 62 

Totals 399 28030 



Table 9 

Revised Estimate of Production, l96 
A. Tule Lake 

Species 

Mallard 
Gadwall 
Pintail 
Cm. Teal 
Shoveller 
Redhead 
Ring-necked 
Canvasback 
Scaup 
Ruddy 

Totals 

Species 

Mallard 
Gadwall 
Pintail 
Cm. Teal 
Shovell er 
Redhead 
Ring-necked 
Canva sback 
Scaup 
Ruddy 

No. i 
Broods 

25 
35 
i 

2 
ill 

12 
73 

259 

Habitat-Ratio 
Brood Count 
Season x Sample 

3 6.7 
2 6.7 
3 6.7 
3 6.7 
3 6.7 
1 6.7 
- 6.7 
- 6.7 
2 6.7 
1 6.7 

B. Lower K].amath Lake 

No. 1 
Broods 

5F 
1+1 

9 
12 
12 
16 

11 
6 

Totals 161 

te-Ratio 
Brood Count 
Season X Sample 

3 15 
2 15 
3 15 
3 15 
3 15 
1 15 

1 15 

31F 

No. III 
Broods Totals 

5.5 2763 
6.5 3O--8 
6.6 132 
7.+ i18 

168 
7.1 5280 

6.0 
678 

2005 

11+268 

Av. No.111 
Broods Totals 

5.5 13365 
6.0 7380 
5.1+ 2187 
5.6 2968 
l+.5 2385 
6.0 81+0 

1650 
3.1+ 306 

31081 



Table 10 

Water Levels, 
in feet above sea level* 

Tule Lake 

i 9'+6 

July 9 - '#033.69 feet 
16 - '+033.78 feet 
23 - '+033.79 feet 
30 - '+033.81 feet 

Aug. 6 - '+033.93 feet 
13 - 1+033.93 feet 
20 - 1+03'+.02 feet 
27 - '+033.98 feet 

Sept. 3 - +031+.05 feet 
10 - 1+03+.Ol feet 
17 - '+033.83 feet 
21+ - '+033,83 feet 

kcwer I1ajnath Lake 

l9+6 

July 12 - '+077.22 feet 
15 - +077.21+ feet 
19 - '#077.10 feet 
22 - 1+077.08 feet 
29 - '+076.98 feet 
31 - '+076.90 feet 

Aug. 6 - '+076.66 feet 
12 - 1+076.5+ feet 
15 - 1+076.1+6 feet 
22 - 1+076.36 feet 
28 - '+076.36 feet 
30 - 1+076.314 feet 

Sept. 9 - '+076.31+ feet 

3 

19+7 

June 16 - +03'+.08 feet 
23 - +033.9'# feet 
30 - '#033.81 feet 

July 7 - '+033.82 feet 
11+ - '+033.78 feet 
21 - 1+033.67 feet 
28 - +033.7 feet 

Aug. 1+ - '#033.71+ feet 
11 - +033.77 feet 
18 - 1+033.67 feet 
25 - 1+033.65 feet 
31 - '+033.63 feet 

191+7 

June 18 - 1+076.80 feet 
21 - 1+076.75 feet 
25 - #076.62 feet 

July 2 - '+076.1+2 feet 
10 - 1+076.18 feet 
16 - '+076.0+ feet 
23 - '+075.78 feet 
30 - '#075.70 feet 

Aug. 6 - '+075.1+2 feet 
13 - 1+075.11+ feet 
20 - 1+071F.86 feet 
27 - 1+07'#.58 feet 

* Readings for Tule Lake from J. S. Bureau of Reclamation; 
for Lower Kiamath Lake from gauge in Unit 1+. 

Readings made by author. 



Chapter 3 

Brood Counts Geese, Grebes, Coats, and Shorebirds 

When brood counts began In l9+6, the young Canada geese 

had reached class III age, and no younger birds were seen. 

Further, the goslings had gathered in large grouPs, espec 

lally on Tule Lake. Mr. Sargeant took advantage or this 

"bunching'1 and censused the groups, and lt was believed 

that the total presented a fairly accurato picture of the 

year's production on Tule Lake. His figures follow: 

Sump Basin No. i +OO 
Sunip Basin No. 2 00 
Water azea adjacent to Winerna farms 500 
Chaimel between Sump Basins No. i and 2 600 

Total 1900 

In addition, seven broods of Canada geese with 38 young 

were counted on Tule Lake, giving an average of 5.+ per 

brood, and a pair of lesser snow geese raised a brood of 

three young (9,p.126). 

On Lower Kiamath Lake, 85 Canada goose broods with +5 

young entered into the counts. This gave an average of 5.2 

per brood. Field observations indicated that there were 

fewer geese here than on Tule Lake, and on a comparative 

basis the estimated production was set at 1300. 
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Brood coirits on other birds were not representative, 

and because of insufficient data, no estimate of production 

was presented for these birds for 19+6. These miscellane- 

ous counts follow: 

Iisce 

Class I 
Species Brds.Yng. 

E. Grebe 1+0 77 
P.B.Grebe 7 13 
Coot 6 15 

Totals 53 105 

Table U 
ilaneous Brood Cott 

_____ 

Class II 
Av. Brds.Yng. Av. 

1.9 17 82 1.7 
1.9 1+ 7 1.7 
2.8 21+ 81 3.1+ 

75 170 

ats, 191+6, 

Class ILL 
Brds.Yng. Av. 

7 8 1.1 

L2 56 1+.6 

19 61+ 

T o tal s 
Brds.Yng. 

91+ 167 
11 20 
1+2 152 

11+7 339 

__ Lower K1anpth Lak 

Coot . 10 23 2.3 17 69 1+.i 15 57 3.8 1+2 11+9 

In 191+7, brood counts were made on geese, coots, 

grebes, and shorebirds, and estimates of production were 

made for geese, grebes, and coots. These findings are 

given in tables at the end of this chapter, as follows: 

Table 12 _- Brood Counts, Grebes, Geese, Coots and 
Shorebirds, 191+7 

Table 13 - Total Brood Counts, Grebes, Geec, and 
Coots 

Table 11+ - istimate of Production, All Species, 191+7 
Table 15 - Species Composition of' Breeding Population, 

All Species, 191+7 

In giving brood sizes for grobes, tables 12 and 13 

present matter worthy of further research. Bent (2,p.5; 

p.30-31) gives three or four eggs as the usual clutch size 

for the western grebe and four or five for the eared grebe, 
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vîhilc on the tvo laicos wider consîdoiation class I robc 

broods vrerc uua11y tvo chicks and less frequeritlr tiree, 

The avorage ws 2,2 for the eared grobe and 2. for the 

ilestern frebe in counts made by refte personne]. and 2.1 

in counts made by the author. i10 low incubation temper- 

atures i11 probably be the rule for these species, it 

be that 7Ot nesting raaterials and ex1ouro of the under 

surface of the es to cold v:ater result in a high 1os of 
embryos. It will be soon, also, that losses after hatchinE 

wore rninor and that the avorae class III brood allowed only 

for maintenance of the Species. As a balance to L.s last 

factor, the bird's remarkable aquatic ability probably holds 

down post-brooding losses and may bo combined with a coripar- 

ativoly long adult life. 

?,rood sizes for Canada goose, in te sano tables, con- 

trast with those for ducke in that the average class I brood 

is somewhat smaller, 6.8 and 7.t. respectively (Table ), 

whIle the avcrao class III brood is practically the same. 

rp},c goater sizo of the bird evidently has valuo in saving 

lives of the young. .it coots, the small size of class I 

broods is worthy of note. It probably means that te timo 

was well past their normal breedin: season and raises the 

question as to whether clutch sizes viere smaller or viabil- 

ity vias lowered. 

In the estimate of production in table i)., the fiuros 

for Canada geese and western grobes on Tule Lake viere based 
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largely on counts nade by refuge personnel. These were made 

at t:o height cf te breedir.g season for the two species, 

whereas the author's counts on these early-nesting birds 

began so late as to furnIsh insufficient material. For Lover 

Klamath Lake, the estimate of production for Canada geese 

was made on a omparative basis. Field observations showed 

that geese had decreased on Tule Lake since l9+6 but had in- 

creased on Lower Kiamath Lake and were more numerous there 

than on Tule Lake, It represented a shift in population. 

Crebes, although not shown in counts, also formed part of 

the breeding population on Lower Klamath Lake. Although 

present in lesser nun)hers than on Tule Lake, they were 

found mainly ir unit 12 whose deeper waters were less af- 

fec ted by the general lowering of the water level. Only a 

fringe of this portion of the lake was sampled in the counts. 

Of the shorebirds, avocets and black-necked stilts 

were present, especially On Lower Kiamath Lake, and in 

noise and numbers constituted a distinctive portion of the 

breeding population. A small breeding population of 

Wilson's phalaropes was found on Louer Klamath Lake, and a 

few western willets were noted as breeding on Tule Lake. 

Adult kilideer with young were also seen on Lower Kiamath 

Lake, No estimates of production are presented for these 

birds nor for any of the colony-nesting birds - herons, 

cormorants, and pelicans - tìat also were present in large 

numbers. 



In table l the percentages for species copos1t1on of 

breeding population agreed in general with field observa- 

tions. In addition, they bring out that lt took a large 

number of grebes to raise the same number of young as did 

ducks. They euphasize, further, the fact that Lower Iüamath 

Lake was predominantly a duck produciig lake, apea1ing 

especially to puddle or marsh ducks like the mallard and 

gadwall. Tule Lake, on the other haid, attracted diving. 

birds. The figures In table 15 showed its acceptability as 

a grobe habitat, and those in table 5 sh that lt fur- 

nished a favorable environnent for redheads and ruddy ducks, 

both diving species. 



Table 12 
i3rood Count - 

Geene, Coots, nd ShorebIrds, 1947, 
A. Tule Lake 

Eared rebe 2.2 2.1 2.3 2.1 2.0 2.2 2,1 2.0 
rlestern *300/750 150/300 50/100 3Ô0/750 150/300 50/l00 
rebe 14/28 28/60 1/2 3/8 37/77 55/114 - 3/2 126/260 17/36 66/139 182/376 

2.5 2.0 2.0 2.7 2.1 2.1 2.0 2.5 2.0 2.0 
PIed-billed 3/6 - 2/2 6/12 2/3 1/2 - - 6/10 8/12 2/3 
grebe 2.0 1.0 2.0 1.5 1.6 2.0 1.5 
Oenada 54/367 25/142 15/90 54/367 25/142 15/90 
goose - 1/3 38/208 - - 129/651 - - 33/188 - 1/3 2004047 

6.8 5.6 5.6 5.0 6.8 5.6 
47I12'7 4/11Ù - 2Ifl 12RIcl2 iilin 9IAQ 'ie/zi' tOiíii 

Ooot 2.7 3.2 3.0 4.0 4.1 3.1 4.3 4.1 2.9 4.0 4.1 
1/2 ).fl - - - 1/3 - - - 1/2 1/1 1/3 

'7iUet 
- - .1î ¶11 Iii 

yocet 

- - 2/2 - 3/II - - 2/2 1/2 3/1]. 
stilt 

3.7 
*Counts by refuge personnel. 

The saine explanation as to age classes and arrangement of figures applies to this table as to tables i and 2. 

-r H 



Table 12 
Brood Count - Grobes, 

Geese, Coots1 and Shorebirds, 194'7, 
B. Lower K1arth Lake 

les 

redgrobe ________________________________________________________________ 

estern rebe 
rebe 

Pled-billed 
- 172 20/125 - - - 21311077 - - 95/517 - 1f2 32311119 

Canada goose 6.2 5.0 5.4 5.2 
- - - 4/9 16/63 9/34 - - 2/16 4/9 16/63 11/50 

000t 2.2 4.0 3.8 8.0 2.2 4.0 
- 3/a - - 2/4 - - - - - 5/12 - 

Kilideer 2.4 

11let 
5/10 53/55 2/4 3/5 12/25 39/99 - - 8/15 45/80 T43/110 

fvocet 2.0 1.j 2.0 1.7 2.1 2.6 2.5 1.9 1.8 2.5 
2/3 - i7 i/i 5/10 18/46 - - - 3/4 5/10 19/49 fll.-n. stilt 1.5 2.0 2.5 1.3 2.0 2.5 

phalarope - - - 1/1 1/2 - - - - 1/1 1/2 

The same explanation as to age classes m{ ar r.çr-ont of figures applies to this table as in 
tables 1 and 2. 

4:- 

I") 



Table 13 

Total Brood Counts, 
Grebe, Geese and Coots, 

19 

Class I 
Species Brcls.Lng. 

LGrebe 1i5+ 955 
W.Grebe* 300 750 
W.Grebe 17 36 
P-B.Grebe 6 10 
Can.Goose*5+ 367 
Can.Goose 
Coot 92 266 

Av. 

2.2 
2.5 
2.1 
1.7 
6.8 

2.9 

A. Tule Lake 

Class 
Brds.Yng. 

1395 2936 
150 300 
66 139 
6 12 
25 12 
i 

2+l 96 

EI Class I 
Av. Brds.Yng. 

2.1 50 100 
2.0 50 100 
2.1 182 376 
2.0 2 3 
5.6 15 90 
3.0 200 10+7 
+.0 1F08 1688 

II 
Av. 

2.0 
2.0 
2.0 
:i. 5 
6.0 

Totals 
Br d s . nag. 

1899 3991 
500 1150 
265 551 
i+ 25 
9Lf 599 

20]. 1050 
7+1 2918 

Totals 923 238+ 188+ 496 907 301f 371ki0281+ 

B. Lower Kiamath L&.ç 

E .Grebe - - - - - - 
w Grebe - - - - 
P -B Gr e be - - - - - - - - - - - 

Can.Goose - - - 1 2 2,0 328 1719 5.2 329 1721 
Coot 1F 9 2.2 16 63 3.8 11 50 .1 31 122 

Totals )4 9 17 65 339 1769 360 l8+3 

*E3rood counts niade by refuge personnel prior to June 15. 
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Table 1+ 

Estimate of' Production, 
All Species, 19+7 

¡, TuJe Lake 

Ilabi tat...Ratio 
Species Cl. I &'ds. Brd.3eas. x Count Sam, Av.Cl.III Brd.Tot. 

L.Grebe i 5.6 2.0 5035 
W.Grebe 317 1 5.6 2.0 3550 
P-B,Grebe 6 3 5.6 1.5 150 
Can.Goose 51 i. 5,6 5,3 1603 
Coot 92 3 5.6 r.l 6337 

Totals 923 16725 
Ducks )+17 (Table 8) l+05 

Totals 134O 31530 

BpweratIL'çe 
C. Goose 
Coot 1 3 

Totals 
Ducks 399 (Table 8) 

Totals +03 

2500 
621 

3121 
28030 

31151 



Table 15 

Species Composiicn of ireeding Population, 
All Species, 1917 

A. Tule Laie 

Species 

Eared Grebe 
ostern Grebe 

Pied-billed Grebe 
Canada Goose 
Ducks, All pecies 
Coots 

T o tal s 

Eared Grebe 
Western Grebe 
Pied-billed Grebe 
Canada Goose 
Ducks, All Species 
Coo t 

Totals 

Broods Counted Percentage 

1899 
765 16.2 

0.3 
295 6.2 

1020 21.1 
7+l 16.1 

1f7311 100 O 

B, Lower }amath Lake 

- 
- 
- 

329 17.9 
i+77 80.1+ 

31 1.7 

1837 100.0 



Chapter + 

Adult Populations 

Censuses supplenentarr to the brood counts had value 

in shedding light on composition and movements of adult 

populations. In l9I46, a census by direct count on August 5 

on Tule Lake gave the following figures: 

Ducks, grobes, and coots 9861 
Canada geese 51f0 

Lesser snow geese 
White-fronted geese 6 

white pel1cns 102 
American and snowy egrets 51 

Shorebirds (sandpipers, phalaropes, 
dowitohers) 55 

Terms 3f 

Totals 10663 

In additin to these birds, four swans spent the summ' 

on Tule Lake hit were not seen on this particular day. 

Local movements involving birds raised in the imiediate 

general area had a day-by-day effect of swelling the fig 

ures almost froi the beginning. A count made on September 

3 over the same route gave a total of 18,992. 

These last figures also showed the beginnings of the 

fall migration but are incomplete in not presenting a break- 

down of resident birds as was done in the August census. 

The first flock of migrant white-fronted geese had been 
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noted as passing over Tule Lake Headquarters on August 23, 

and the Septeibor 3 count had Included 1+7O rhite-fronted 

geese and 92$ oaok1in geese, all recent arrivais. The 

next few days brought a torrent of ducks and geese. A 

count made on September 6 of birds reasonably recognizable 

as nei; arrivals listed lO,96 white-fronted geese, 9+9 

Canada geese, +7 cackling geese, one lesser snow goose, 

and five swans. On this sane day Mr. Sargeant marie a field 

survey of Tule Lake and estimated the birds present as 

22,000 white-fronted geese 3000 other geese, and 250,000 

ducks, 

Corresponding censuses on Lower Kiamath Lake gave the 

following results: 

Birds August 6 September + 

Ducks, grobes and coots 11283 8126 
Canada geese 870 357 
Cackling geese - 361 
White-fronted geese - 5 
Pelicans and cormorants 32 - 
Herons and egrets 652 172 
Shorebirds 21Fll 1658 

(avoc3ts, stilts, dowitchers) 
Gulls and terns 719 325 

Totals 16367 ll30+ 

The decrease in ducks, grebes, and coots may be ex- 

plainable in part on the basis of local migration to Tule 

Lake. Comparison of the September 4 figures with those of 

the day before at Tule Lake shows that apparently the newly 

arrived white-fronted and cackling geese preferred Tule 

Lake over Lower Kiamath Lake , and perhaps the resident 



birds also found something at Tule Lake that was lacking 

at Lower amath. A possible repellent effect of a botulism 

outbreaks then in Thu swing on Lower Klauath Lake, might 

have played a part. The decrease in herons and egrets, 

shorebirds, and gulls and terns nay have beeu from a begin.. 

fling movement of these birds to their wintering grounds. 

Pelicans were not seen In the course of the census of 

September . Earlier they had been present in large nun- 

bers. The following quotation, corrected from a grammatical 

standpoint, Is taken from the author's report (unpublished) 

at he conclusion of the l9+6 brood counting season. 

"fljte elIcans were present on Lower Iarnath 
Lake in such numbers as to suggest what Will L. 
iinley might have seen when he made his famous 
visit many years ago. One of the refuge men on the 
south shore of the lake saw on July 9 a flock that 
he estimated at 2000 birds. Later following the 
dike between units 9 arid 12, I saw these birds 
fishing." They had found a school cf fishes suffi- 
oient in size to attract the entire flock and in 
flock formation, were driving them in the shallow 
water. 

"They (the birds) extended in a great long 
line with the ends incurved like horns. Birds in 
the front rank fished with vigorous plunging of 
beaks nd witi,. wing-splashed water showering them- 
selves and their neighbors. Those falling to the 
rear added to tue confusion by taking wing in 
leapfrog fashion to regain their place in front in 
the place of advantage. he noise of threshing 
wings and splashing water was bewildering. Final- 
ly the school of fish escaped, and the flock grad- 
ually took ving, breaking up as tey did so into 
long lines that settled onto the partially-washed 
out dikes well to the north. 
the sunshine the white flock 
bank on the iake's rim. I es 
2000 to 3000 pelicans fishing 

There 
lookc3. 
imated 
at tha 

resting In 
like a snow 
that I saw 

t one time," 

Possibilities Inherent in censusing were not clearly 
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appreciated, and the census figures prececUng the quotatton, 

taken from field notes, were not included In the 19+6 re- 

port. In 191+7, only one census was made through the course 

of the season, In this, direct counts were almost ent1re 

ly abandoned, and the effort ws directed riain1y toward 

finding øoncentrations of birds and getting an estimate of 

their numbers. These gatherin;s were largely composed of 

ducks, both adults freshly molted into their fall plumage 

and flying young of the year broken away fron the brood 

organization. A census made in this ranrer on July 30 on 

Lower Kiamath Lake revealed 81,600 birds, and another made 

on August 12 on Tule Lake gave 67,000 birds. 



Chapter 5 

Disease and Predation 

An outbreak of botulism on Lower Kiamath Lake in 191+6 

has beeji mentioned as exerting a possible repellent effect 

and thus causing an influx of birds to Tule Lake. The 

presence of numerous dead ducks suggests itself as arousing 

a degree of apprehension, but this would be difficul; to 

prove. The living ducks might riot be able to recognize the 

dead ones as stich, Other factors need be considered. 

This disease outbreak on Lower Kiamath Lake centered in 

units +, 5, and 7. The count of sick and dead ducks that 

follows included only those birds whose condition indicated 

that they probably had died during the preceding twenty- 

four hours and those so sick that recovery was hopeless. 

This count was as follows: 

Date - Sick and dead birds 

July 29 12 (unit 6) 
July 31 1 (unit 12) 
August 1 9 (units ± and 9) 
August 6 23 (units 1+ and 7) 
August 12 69 (units ± and 7) 
August 15 32 (units 5 and 6) 
August 19 122 (units + and 7) 
August 27 25 (units 1+ and 9) 
August 28 218 (units 1+ and 7) 

Totals 511 



Field work ended on Lower Kiamath Lake on the last day 

given, and the disease was showing little or no signs of 

diminishing in intensity. During the same interval of time, 

July 29 to August 28, thirteen sick and dead ducks vere 

counted on Tule Lake. 

The next year Tule Lake witnessed an outbreak of botul- 

ism, while Lower Kianiath Lake was relatively free of the 

disease. Bodies that could be reached from shore by means 

of a long-handled rake and others lying along the shoreline 

were hauled away and destroyed. Between July 28 and August 

28 the following birds were disposed of in this fashion: 

Mallards lOaf 

Pintails 83. 

Balpate i 
Greenwinged teal 9 
Cinnamon teal 3. 

Shoveller 2 
Redhead 3 
Ruddy duck i 
Unidentified ducks 7 
Coot i 
Kilideer 2 

Avocet 
Black-necked stilt i 
Western sandpiper i 
Ring-billed gull i 
California gull i 
Black-crowned night heron 3. 

Total 222 

It will be seen that the Tule Lake outbreak was much 

less severo than that on Lower Kiamath Lake the year before. 

One of the birds on the Tule Lake list, a pintall, was 

thought to have probably died of lead poisoning because of 

its extreme emaciation. Between the same dates, July 28 to 
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August 28, the following sick birds were noticed on Lower 

Kiamath Lake: 

iallards 6 

Pintail i 
Redhead (extremo emaciation, prob 

ably lead poisoning) i 
Ring-bii1ed gull i 

Predation by sea gulls, involving downy young, placed 

another drain on the population. The following is quoted 

from the author's l9136 report (unpublished): 

"On July 17 a California gull took advan- 
tage of a mallard brood that had become slightly 
scattered. The gull had been resting on the 
water nearby. When it had its chance, it seized 
a duckling and took wing, swallowing it in mid- 
air. It returned and circled overhead while the 
distracted hen splashed through and around her 
brood. The gull seized another, was forced to 
drop it when the hen attacked, then followed the 
duckling as it dived, and took it again as it 
came to the surface. 

It On the sane day three gulls attacked a 
brood of ruddies and took four young. Their co- 
operation was not conscious. The hen made a dash 
at a gull 

? 
and another that came by . . . swooped. 

Then the third gull, attracted by the conmiotion, 
came. Later, I saw one duckling taken from a 
redhead brood and an unsuccessful attack on a 
coot brood. In this case both parents defended 
their young." 

Another item from the same report went as follows: 

"Ducks with broods frequently showed concern 
when gulls were nearby. Sometimes they made 
threatening motions or, if the gull was swining, 
kept between it and the brood." 

Further material on this subject was included in the 

l9+7 report (unpublished). The following observations, 

referring to Tule Lake, are taken from this source: 
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"While making brood counts, I noticed some 
predation by California gulls. The attacks, three 
in number, were all on Redhead broods and all took 
place in the channel between the two sumps. The 
gull succeeded in two cases, getting one duckling 
each time. In the third attack I could not be 
sure if the gull had caught a duckling. This (the 
attack) took place on the water, and the hen duck 
managed to seize the gull by the feathers and beat 
it a time or two with her wings, thus repelling 
further attack." 

The same report contained the following observations 

made on Lower Klamatth Lake. They follow: 

"I saw nine attacks by California gulls on 
duck broods. In five successful attacks, the gulls 
got eight ducklings. In some cases one or more 
gulls were attracted to the scene, resulting in the 
loss of three ducklings in one case and two in 
another. Of defense reactions noted, twice I saw 
gadwall hens come to help broods under attack. I 

also saw that under persistant attack broods tended 
to combine into groups of thirty or more ducklings 
under charge of several hens. Apparently gulls had 
no success with these larger groups; all the suc 
cessful attacks were on single broods." 

These notes point to a need for further study on the 

subject. On the basis of field observations, ducklings 

were most vulnerable to attacks by gulls from the time they 

first took to the water until they were three or four days 

old. Most of the no. I broods entering into the counts 

were older than three days and were therefore at or near 

a size that would make them safe from further molestation. 

The average brood size given in Tables 3 and + for no. I 

ducklings - 7.7 on Tule Lake and 6.8 on Lower Kiamath Lake 

in l9+6 and 7.+ on Tule Lake and 6.7 on Lower Kiamath Lake 

in l9+7 - presents a gap in knowledge covering those first 



three or four days. Fertility is high among ducks, and 

clutch sizes commonly range froì eight to fifteen eggs. 

The inference i that predation by gtlls had a deleterious 

effect on duck populations on both Tule Lake and Lorer 

Kiarnath Lake. This possibility is emphasized by comparing 

clutch size as given by Gabrielson and Jewett (7,p.123) for 

the Canada goose - "+ to 10, usua1lr or 6tt with the 6.8 

average given in Table 12 for no. i broods on Tule Lake in 

19-i-7. Protected by its larger size, the Canada goose evi 

dently realized a reproductive potenti1ity denied the smJ. 

er ducks. 

The 191+7 also contained a notation on destruction of 

nests arid eggs (Plate 5). This, referring to Lower Klaxnath 

Lake, fol1ors: 

"In respect to nest destruction, I found 68 
duck eggs that had been opened by sortie predator, 
probably weasel, on the dikes between units 9 and 
12 and units 9 and +, ,.. The eggs, all carried 
from the nests up to the top of the dike, had been 
opened on the side. I also found one goose egg 
and one stIlt egg opened in the sanie way. On the 
dikes between units 1+ and 7 I also found six duck 
eggs destroyed in the same fashion." 

As to predation by hawks and owls, one instance was 

noted of a bald eagle feeding on a freshly killed coot. 

It was perched on a dike tearing out pieces of flesh while 

a great number of coots In a tight semicircle all faced the 

eagle, watching the proceedings, They were apparently 

drawn together through fear of the coninon danger and at the 

same time emboldened by numbers. No other such predation 
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vías notod. Marsh hawks wexo coimnon, but no instanco3 viere 

seen whor tho presence o' this hawk anpoared to ±oso 

concern on tho art of ducks or other birds with broods. 

Of hawks prein espcciaI1 on birds, a duck hawk was 

seen on Sopte2lîbor L, 19t.6, at Lower KlwnrLth Lake. It was 

partially paralyzed and had evidently contracted botulisxn. 

On the next day, $eptember 5, a yrfa1con was soon at 

Lower K1aiath Lake. This siìt record, noted in the au- 

thor's 19L6 report, was considered as extremely improbable, 

but two years later, on October 23, l9I8, it receIved unex- 

pected support through eollction of a specImen about two 

miles west of Lower Kiamath Lake (l1,p.233). 



Plate 5 

A. Canada Goose Egg Destroyed by Predator 

B. Gadwall Eggs, Nest Destroyed by Predator 



Chapter 6 

Summary 

The Kiamath Basin oZ southern Oregon and northern 

California, containing Lower Klaitìath Lake and Tule Lake, 

has long been famous for its wildlife. Of the two refuges 

at these lakes, Lower K.lamath National Wildlife Refuge now 

contains about 20,000 acres of marsh and water area, and 

Tule Lake National Wildlife Refuge about 13,000 acres. The 

United States Fish and 4i1d1ife Serv1ce adinister1ng the 

refuges, wished to get some measure of their productivity. 

Accordingly, the author was assigned to the adninistrative 

headquarters at Tule Lake on July 9, 19+6, with the purpose 

of making brood counts of various water birds and using 

these counts in arriving at an estimate of ,roung birds 

roduced. As his works terminating in September, continued 

through the brood seasons he kept notes on factors, such as 

disease and predation, that would afect population. The 

following year the work began Jurie 16 and again terminated 

in September. 

Counting in both years was done by car and on foot and 

with the aid of eight-power field glasses. Broods were 
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counted by species, number In brood, and approxiiate age. 

Age was Indicated as class I, c1as II, or class III. 

Results were presented In tables. Common species were noted 

as well as thoo occurring less frequently. The nuriber of 

broods counted, in ternis of percentage, gave the species 

composition of the breeding popu1tion. Comparison of these 

percentages for the two years showed shifts in population. 

Other tables, basd on preponderance in the counts of one 

or the other of the age classes into which tue duckling s 

were divided, reflected comparative lengths of the brood 

scasons. 

An estimate of production for l9+6 was then presented. 

The final figures were reached by estimating the breeding 

population at the beginning of the nesting season and using 

these figures with sex ratios and percentages of nesting 

success obtained from other studies. This method was 

abandoned in l9+7 in favor of what was considered a more 

objectIve approach. Habitatratio, based on environmental 

and other factors, was multiplied by the number of clasc I 

broods to give the number of broods produced. This mul- 

tiplied by the average class III brood, gave the final 

figures. 

Of other birds, the figure for roduction of geese for 

l9+6 was based on direct count on Tule Lake and established 

for Lower Kiamath Lake on a comparative basis. No estimate 

of production was prepared for other birds in that year, 
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but in 197 an estimite ws made for ti1 species of water 

birds. Censuses were taken during progress of the work. 

The California gull was noted as a predator on ducklings 

in the downy young stage, and destruction of eggs was 

conmented upon. 

In conclusione the method of estimating production 

useì in 19+7 was considered an improvement over that used 

in ï9+6. It was a rore objective method, and the final 

figures wore felt to be more representative of the true 

picture. Further work is needed to bring out the value in 

using those factors included under the term, habitatratio, 

in reaching an accurate estimate of production on any water 

area. 



Common and Scientific Names of Birds 

Included in study 

Ti'e following birds were included in the census cate- 

gories or seen during progress or the brood counts. Ariong 

tlieìii are some, as noted, soen by refuge personnel and 

others not specifically mentioned in the text. The names 

are according to the A.O,U. Check-List of North American 

Birds, 1931 edition, and supplements to the check-list 

issued subsequent to this editIon. 

Holboell's rebe (Q jgena Jlli), one 

adult in changing plumage was seen on Lower Kiamnath Lake on 

August 15', l9f6. 

Eared grebe gii 
Western grabe (Qbmnojorus na) 
Pied-billed grebe (4jbus dep 
WIii te peli can (1ep ax Ìg) 
Farallon Cormorant (Pha1cocorax itus L].Jjis) 

Treganza' s blue heron (rde.a tregazat) 

American egret (CasmerQdius gretta) 

Brester's egret (Leucophoryx thula brewsterl) 

Black-crowned night heron (rcticorax yctIcora acti) 

American bittern ntiginosi) 
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Western lesst bittern (Ixobrychus exilis hesDeris), an 

adult with a broken wing was seen by refuge personnel on 

Lower KlaTnth Lake, June 10, i9+6. 

white-faced glossy ibis (P1cgdi ), three 

were seen by the author on Tule Lake in September, l97. 
Whistling swan (gs co1ubia!) 
Common Canada goose (Brant anadensLs densis) 

Cackling goose (t caradensis mimj) 
Black brant (ar.t cl n,tgricans), a few were 

seen by Mr. Sargeant on several occasions during the summer 

of l97 on Lower Kiamath Lake. 

White...fronted goose (Ans .?1bifrqns a1bifr) 

Lesser snow goose (Chen 1iyierbor er]rea) 
Common mallard ( 

Gadwall (jias stee) 
Baldpate (Mareca 1ca) , these bIrds appeared as 

early migrants each year a.nd in the botulisr- outbreak on 

Lower Kianath Lke in 19+6 were a common victim, 

American pintail (Pia acuta , another early 

migrant and also numerous among the l9+6 botulism victims. 

(reen..winged teal (Aiias ajps) , the same can be 

saId for this bird as for the pintall and baldpate. 

Blue-winged teal iscors) 

Cinnayiion teal (Anas ora cyanoptera) 

3hoveller (Spatula cl2aja) 



Redhead (ythya americana) 

Ring..necked duck (ytha eo11ais,) 

Cnvasback (Ath sneri 

Lesser scaup duck rctica) 

Buff].ehead (ucehaia albeola), one female seen on 

Lower Kiamath Lake on August 6, l9+6. 

White-winged scoter (Mitt fusca di), one 

male seen on Tule Lake on August 13, l9F6. 

Ruddy duck (Q .iamaiensis ubida) 

Hooded mergansor (Lhqdyt.es uUj, one adult 
female and ono immature well able to fly was seen on Tule 

Lake on September 3, 191+6. 

Western turkey vulture (Cathartes aura toter) 

Swainson' s hawk (Buteo swainsoni) 

American rough-legged hawk (Butep 1aoiup sancto.1ciannis) 

Northern bald eagle (Ha.Leitus Leucocep1us wa$hinRto) 

Marsh hawk (Circus syaneus hudous) 

Duck hawk (Falco Deregrinus anatum) 

Gyrfalcon (lco rusticulus) 

Sandhill crane (Grus canadensj bid) 

Little brown crane (Grus iadensjs canadensis), six 

birds were seen several different times during September, 

l9+6, on Lower Kiamath Lake, and on the basis of comparative 

size two were considered as sandhill cranes and four as lit- 

tle brown cranes. In 19'+7, two cranes stayed throughout 

the summer in the same general area where the others had 
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been seen the year before. 
American. coot (FLic .eicana) 
Kilideer (CJipradriis ßrus voferu) 
Long.-bi11ed curlew .wnertanus &evicanus), 

a few niigrarits were seen in August In both seasons. 

Western solitary sandpiper (Tringa splitprious 

cinnomomea), one was seen on Tule Lake, August 5, l96. 

Western willet (Catptrophorus 1e1niatus noat) 
Greater yellowlegs eusus) 

Lesser Yellow-legs yjes), these birds 
were seen in snall, scattered flocks. It was sometiiies 

difficult to tell if they belonged to this species or to 

the preceding, but two adults with two young seen on Lower 

Kiarnath Lake on July 17, l9+6, were probably lesser yeliow 

legs. 
Least sandpiper (Ero1 i3) 
Long-billed dowitcher riseus scolopceous), 

these birds appeared as m1d-iuly migrants in spectacular 
numbers, especially In l96. 

Western sandpiper (Ereunetes uaizi), these were seen 

in mixed flocks with least sandpipers. 

Âirocet (Recu,ryjrostra americana) 

Black-necked stilt (IiIxnantous iiìexIcau) 
Wilson's phalarope (eaoius tricolor) 
California gull (Larus alifori4cu) 
Ringbilled gull (Laru,s de1ewareisis) 



Foster's tern (trn forsteri rsteri) 

Cas pian tern $p ie) 
Black tern (Çb1joas er iis) 
Barn owl (Tirto 

Short-eared owl (A ei flaeus) 
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