
SURVEY BULLETIN No. 84 

FRUIT INDUSTRY 

PARS Lr. 

= By kB. L. BRAD. 
- Assistant, Biological ‘Survey 

j 

2) AAXGHINGTON: © 
GOVERNMENT PRINTING OFFICE 

bo 



yi 



Historic, archived document 

Do not assume content reflects current 

scientific knowledge, policies, or practices. 





a 

‘* ; 

ro P ay | 

ao ms ths bot 



PLATE | 
Bull 34, Biological Survey, U. S. Dept. of Agriculture. 

AHnen & Co Baltimere_ 

CALIFORNIA QUAIL 



Issued August 8, 1910. 

US Or PAN iENt Or AGRICUL Uline 

BIOLOGICAL SURVEY—BULLETIN No. 34 

C. HART MERRIAM, Chief 

BIRDS OF CALIFORNIA 

IN RELATION TO THE 

FRUIT INDUSTRY 

EAVES 1 ied 

By F. E. L. BEAL 
Assistant, Biological Survey 

WASHINGTON 

GOVERNMENT PRINTING OFFICE 

1910 





LETTER OF TRANSMITTAL. 

U. 5. DEPARTMENT OF AGRICULTURE, 
BIOLOGICAL SURVEY, 

Washington, D. C., February 25, 1910. 

Sir: [ have the honor to transmit herewith for publication. as 
Bulletin No. 34 of the Biological Survey, Part II of the Birds of Cali- 
fornia in Relation to the Fruit Industry, by Prof. F. E. L. Beal. 
This, the final part of the report, treats of some of the most important 
California birds from the standpoint of the orchardist and the farmer. 
Careful study of the food habits of birds that frequent orchards and 
their vicinity shows that most of the species are beneficial, and that 
without their aid the difficulty and expense of raising fruit would be 
enormously increased; still a few species under certain circumstances 
are harmful and need to be held in check. 

Respectfully, — 
C. Hart MERRIAM, 

Chief, Biological Survey. 
Hon. JAMEs WILSON, 

Secretary of Agriculture. 
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BIRDS OF CALIFORNIA IN RELATION TO THE FRUIT 
INDUSTRY—PART II. 

INTRODUCTION. 

The first part of the report on Birds of California in Relation to the 
Fruit Industry was published in 1907. In addition to the linnet or 
house finch, which has attracted wide attention and is the subject of 
much complaint, 37 other species were discussed. In the present 
and concluding part, the food habits of 32 additional species are 
treated. Among them are some of the most important birds of the 
State, regarded from the standpoint of the farmer and fruit grower. 
The aim has been to collect all data possible on the food of the sev- 
eral species, to consider the facts impartially, and to render a just 
verdict as to the birds’ economic relations. 

All the birds whose food habits are discussed have direct relations 
with husbandry. It is true that many of them have not been charged 
with the destruction or injury of fruit or any other farm products. 
Almost all, however, destroy great numbers of harmful insects or 

devour seeds of noxious weeds; hence they are important econom- 
ically. 
A large part of the present report consists of statements concerning 

the food actually found in the stomachs of the birds. . In this connec- 
tion it should be borne in mind that by far the greater number of stom- 
achs used in this investigation were collected in the more thickly set- 
tled and highly cultivated parts of the State, so that they probably 
contain a larger proportion of the products of husbandry than would 
a series of stomachs taken at random from all parts of the range of 
each species. It goes without saying that fruit and grain can be 
eaten only by such birds as have access to those products, while birds 
living in uncultivated places must subsist upon the fruits of nature. 

Some California birds show a marked preference for oats, but in 
this State the presence of oats in a bird’s stomach does not necessarily 
indicate that cultivated oats have been eaten, for wild oats cover 

hundreds of thousands of acres, and in the cultivated areas grow 
almost everywhere, affording a supply of food for many birds. 
Besides wild oats, the crop of volunteer oats that succeeds the cul- 

tivated crop is abundant and is to be found wherever this grain is 

{f 



8 BIRDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY. 

grown. In fact, in California the eating of oats can not as a rule be 
counted against a bird. } 

In no State in the Union is an accurate knowledge of the relations 
of birds to agriculture more important than in California. Climate 
and soil combine to make California an important grain and fruit pro- 
ducing State. The acreage already devoted to agriculture is large and 
is likely to increase for decades to come, as population increases and 
as new cultural methods are developed and irrigation is extended. 
Insects that now attract little attention are likely to increase and ~ 
become serious pests. Certain birds formerly accustomed to a diet 
consisting partly of wild fruits, the supply of which is limited and 
likely to become smaller, will probably invade orchards and injure 
cultivated fruit. Hence it is worth while for the farmer and orchard- 
ist to learn as much as possible of the food of the birds that harbor 
near his premises, that he may know how much good each species 
does and how much harm, and so be enabled to strike a fair balance. 

Some birds, like the swallows, swifts, wrens, and chickadees, are 

so strictly insectivorous that they are exceedingly beneficial. All 
they require at the hands of man in return for their services is pro- 
tection. Others at some time of the year injure crops, though the 
damage by many is exceedingly small. Be the loss what it may, 
however, if a given species by its insectivorous habits prevents much 
ereater destruction than it inflicts, the farmer should be willing to 
bear the loss for the sake of the greater gain. 

Few birds are always and everywhere so seriously destructive that 
their extermination can be urged on sound economic principles. 
Only four of the species common in California can be regarded as of 
doubtful utility: These are the linnet, California jay, Steller jay, and 
redbreasted sapsucker. When the known methods of protecting 
fruit have been exhausted, or can not be employed profitably, then 
a reasonable reduction of the numbers of the offending birds is per- 
missible. But the more the food habits of birds are studied the 
more evident is the fact that with a normal distribution of species 
and a fair supply of natural food, the damage to agricultural products 
by birds is small compared with the benefit. 
A reasonable way of viewing the relation of birds to the farmer is 

to consider birds as servants, employed to destroy weeds and insects. 
In return for this service they should be protected, and such as need 
it should receive a fair equivalent in the shape of fruit and small 
grain. Nothing can be more certain than that, except in a few cases, 
any farmer Who is willing to pay the toll collected by birds for actual 
services rendered will be vastly benefited. In the long run, no part 
of the capital invested in farm or orchard js more certain to pay big 
interest than the small sum required for the care and protection of 
birds. 
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CALIFORNIA QUAIL. 

(Lophortyz californicus and vallicola.) 

The California quail (see frontispiece) is common and generally 
distributed over the State west of the Sierra, except at the higher 
altitudes, and is especially abundant in the fruit-raising sections. 
Like the bobwhite of the East, this quail never goes far from cover, 
and it delights to dwell on unimproved land where trees and chap- 
arral alternate with small areas of open ground. In settled regions 
it is somewhat domestic in habits and soon becomes accustomed to 
living in orchards, gardens, and cultivated grounds. The writer has 
seen a female sitting upon her eggs in a garden within 30 feet of a 
house, between which and the nest carriages and foot passengers 
passed many times each day. In winter a covey frequently feeds 
with the farmer’s chickens, and if not disturbed will continue to do 
so until pairing time. 

The natural food of the quail consists of the seeds of that vast 
eroup of plants known as weeds, with a little foliage of the same, 
especially in winter, when the leaves are young and tender. Con- 
sidering how small is the amount of fruit usually found in the stomach 
of this bird, it is a surprise to learn that it sometimes does serious 
damage to vineyards. Investigation, however, shows that, as in 
most other similar cases, the injury results only when too many 
birds gather in a limited area. Nearly all the complaints against 
the quail for eating fruit are that it visits vineyards in immense 
numbers and eats grapes. When thousands visit a vineyard, even if 
only occasionally, and each bird eats or spoils at least one grape, the 
result is disastrous. 

Mrs. Florence Merriam Bailey, writing of the foothills of San Diego 
County, says: 

In 1889 quail were so numerous that the dust of the roads was printed with their 
tracks, and it was an everyday matter to have them start out of the brush and run 

ahead of the horses quite unconcernedly, pattering along in their stiff, prim way, 
with their topknots thrown forward over their beaks. In fact, the quail were so 
abundant as to be a pest. For several years great flocks of them came down the 

canyons to Major Merriam’s vineyard, where they destroyed annually from 20 to 30 

tons of fruit. In one season, July to October, 1891, 130 dozen were trapped on his 

ranch. The result of this wholesale destruction was manifest when I returned to 

the valley in 1894. The birds were then rarely seen on the roads and seldom 

flushed in riding about the valley. 

Another observer states that he once saw a flock of about a thou- 
sand quail eating Zinfandel grapes in a vineyard in the central part 
of the State, and another says that in southern California he has 
seen as many as 5,000 feeding upon Muscat grapes. In the writer’s 
interviews with California fruit growers, only one mentioned the quail 

aAuk, XIII, p. 116, 1896. 
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as harmful. His ranch was situated along the hills on the side of a 
narrow valley, adjacent to wild grazing land with much chaparral 
and forest, among which the quail lived. In this case the annual 
loss was estimated at 2 or 3 tons of grapes. 

In the laboratory investigation of the food of the California quail 
619 stomachs were examined. They were collected in every month 
except May, but only one was obtained in March. The other months 
are well represented. Animal food, principally insects, amounts to 
but 3 percent, and most of this was found in the stomachs of young 
birds, mere broodlings. Vegetable food amounts to 97 percent and 
consists mainly of seeds of plants most of which are of noxious or 
troublesome species. 

Animal food.—Ants appear to be a favorite food. They were found 
in 82 stomachs, and were eaten by adults as well as by young. They 
amount, however, to less than 1 percent of the whole diet. The rest 
of the animal food aggregates a little more than 2 percent and is 
distributed as follows: Beetles in 30 stomachs, bugs (Hemiptera) in 

38, caterpillars in 11, grasshoppers in 7, flies in 2, spiders in 6, mille- 
peds in 1, and snails in 2. The most interesting point in this con- 
nection was the stomach of a broodling only 3 or 4 days old. Besides 
several adult Hemiptera, some ants, caterpillars, and spiders, and a 
few seeds, it contained 280 minute insects, which constituted 76 

percent of the stomach’s contents, and were identified as an imma- 
ture form of a species of scale, Phenacoccus helianthi. 

In this connection the following extract from a letter dated at Los 

Angeles, Calif., October 28, 1908, by Dr. W. G. Chambers, to the 
Secretary of Agriculture is interesting: 

Last May during the hatching season one of my female quail died a week prior to 
completing the hatch. An incandescent light of 8 candlepower was substituted, the 
result being 15 baby quail, very wild at first, not understanding human sounds 

or language, but finally becoming as dociie as pet chickens. They were raised in 
my back yard, running at large after the first week. 
A number of Marguerite bushes which grow in profusion in the yard were so infested 

with black scale that I had decided to uproot them and had postponed doing so, as 
the little quail worked so persistently among the branches; upon investigation I 
discovered them eating the scale and twittering happily; they would swallow the 

fully developed scale and thoroughly clean the branches of all those undeveloped. 

The young in the first week of life eat animal matter to the extent 
of from 50 to 75 percent of the food, but by the time they are 4 
weeks old they take little if any more animal food than the adults. 

Vegetable food.—The vegetable part of the quail’s food may be 
divided into fruit, grain, seeds, and forage. Fruit appeared in 106 
stomachs, and aggregates 2.3 percent of the yearly diet. It was dis- 
tributed as follows: Grapes in 7 stomachs, prunes in 9, apple in 3, 
Rubus (blackberry or raspberry) in 4, olive in 1, elderberry in 21, 
snowberry in 8, manzanita in 2, huckleberry in 11, and rose-haws in 3. 
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Pulp and skins, identified as fruit only, were found in 27 stomachs, 

and unknown seeds, probably those of some small fruit or berry, 
occurred in 10 stomachs. It is evident that the percentage of any 
one of the above is insignificant. Stomach examination throws no 
new light upon the quail’s grape-eating habits, except to show that 
the ravages complained of are exceptional. That fruit does not con- 
stitute any important part of the bird’s annual food is clearly proved. 

Grain was found in 133 stomachs, and constitutes 6.4 percent of 
the food. It was distributed as follows: Corn in 14 stomachs, wheat 

in 15, oats in 13, barley in 89, and ryein2. The principal complaints 
against the quail on the score of grain eating are that flocks sometimes 
visit newly sown fields, and eat large quantities of the seed. Walter 
EK. Bryant says on this point: 7 

Two males which I shot one evening, as they were going to roost for the night, after 
having been feeding on a newly sown field, contained the following, mainly in the 

crop: (a) Two hundred and ten whole grains of barley, 6 pieces of broken barley, 

3 grains of ‘cheat,’ and 1 of wheat, besides a few barley hulls, some clover leaves, and 
alfilaria; (b) one hundred and eighty-five whole grains of barley, 5 broken pieces, 
4 orains of ‘cheat,’ and 2 of wheat; also barley hulls, clover, and alfilaria. The flock 

numbered nearly or quite 20 birds.4 

Only one report accuses the bird of eating grain from the harvest 
field. Mr. W. T. Craig, of San Francisco, writing to the United 
States Department of Agriculture, says: 

I have observed the quail enter a field of wheat to the number of thousands, and had 
they not been driven away they would have destroyed the whole crop. 

Stomach examination does not indicate any month in which grain 
_is eaten in excess of other food. January shows the highest per- 
centage, 12.4, but November is nearly as high, while December, 
although between the two, shows less than 3 percent. A little more 
than 3 percent was eaten in February, and none at all in March and 
April, though the newly sown grain would be accessible in one at 
least of these months. June and July, the harvest months, show 
respectively 4.1 percent and 10.7 percent. In fact the stomach record 
plainly indicates that the quail does not make special search for grain, 
but being naturally a seed eater takes grain when it comes in the way. 

The seeds of a multitude of plants which have no apparent useful 
function except to increase by their decay the deposit of humus in the 
soil constitute the staff of life of the quail. In this particular inves- 
tigation they aggregate 62.5 percent of the food of the year. They 
appear in stomachs taken in every month and reach a good per- 
centage in each, the only months that show much diminution in 
quantity being January, February, March, and April, when new 

forage partly replaces seeds. The percentage is highest in June, 85.9, 

but shows no great falling off from July to December inclusive. 

a Zoe, IV, pp. 55-56, 1893-94. 
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Seventy-three kinds of seeds were identified, at least generically, and 
more than half of them were determined specifically. Many more 
were ground up so as to be unrecognizable. The following is a list of 
the seeds with the number of stomachs in which each kind occurred: 

Poverty weed: (va axillams) jes nee tet 2 ae en ee 3 
Gum weed (Grindelia squUarnOs@) 2 es ee ee 2 
Buranarigold-(Brudens Sp:) cee eee See oe ci ee WH 
Suntlower Ci clianthus spt )eseas sseces = eee ee eee a ar eee eae mere eerie eee 1 
Tanweed.(Madia'satwa) ns: 20s tere Soe cee ae eee ge ee weed ea eee 67 
Mayweed’(Anthemis cotula) 2282, Searan se te ee, ee ee 2h 

MalkcthistlenGS cle berm tances i) eo ee rae eect reser ge ee ne 14 

histlesCCwstiit eps) 2.2 Sac eee Sete are ee ts aN AC eo ee eee eee 5 
Blessed: thistle ((Cnicusbenedicis\s eee yas ee ee ee 1 
Burthistle (Centaurea. meletensis meas ee ae ey ee a ee eee 201 

Sow thistles(Sonchustaspen)e-.2 2 ere Ne ne tes ee ee ie eee ee 2 

Sow. thistle (Sonchis oleraccws) 2. 8a aay ages eye eee eg a eee ere 1 
Pricklylettuce (Lactuca scariola)ev ae ae Ser ie es ne pe ee 4 
Calitormia; dandelion (-Agoserisis ps) sara aia yeep ee eee i 2 
Blue vervain: (Verbenaihastata) £27 8 seo Ses See ee ee oe ee ee, 

Srickseed (chinospermiumisp.) a. © = act te ee eee 16 
Burweed. (Amsinckiatesselata) acs.) ee ee 1) 
RibwortiCPlantago lanceolata) a. == aes: rae ee acer ee 2 
Purshiribwort (Plantago pursht)< —o. eee oe ae ee ee il 
Common: plantain CPlantagomajor): 2. te a0 ap ee eee ee ee ee 2 
Paintedieup CCastillerd. sp.) ache ASE Se Oe a eee eee 1 
iBlackimichtshade-GSolanwm. a1gTum) mie Sn ee see see ee ee 10 
Dodden(Cuscwta spac as cra be ois soe soe Rie Se ee oe ees ee ee 3 

Morpingelory (Convolvulus space sete sae eee ee ote ce ee eee 2 
‘Pimpemel:Anagallis sp.) noes eae Soe Se Se ee ees eee 2 
Carrot) OUcuUsyCGr Old) = = 2 Soe te Sa eo Bie NE ela Ens eile ete eye et gra Cae ea 5 

1 B04 bac @ EAH ayy COE] 0) NAPE) ae oe ee A IE A Metta eRe mena OL Delay aie Aes 2 150 
Bur cloveri(@ucdicago denticulata) is. 220) 5 ote ee Cee ee ere eee 156 
Sweet clover:( Melvlotusialba)!.. .- 2- "se. 2 a ad eae eee 6 
Clover: (2iajolvuimiisp) oe at ye SB 2 aio: se meee CRs eee oe el re ae ae Se eee 75 
Deer weed (otis; glaber)\s yeaa peer aa se ee a ee eee 50 
Vetch: (Vicia: spiye esc oo. a sce Aieie ee area oe tan te cage as 32 
Bive-finger CRotentilia ssp2):ces 2 sir ee ee oe eae ss See ee 1 
(urkey mullem:(/remocar pus scwgerus)\ec-e = ten ee eee ee ees 168 
Sumac (Rhus lawring). i208 oe aes ee See ig is cle We sd pet Soe gee 69 
‘Poison ‘oak (Rhus diverstloba) = i hese eee 2 eee eet ee ere ee ee ee 52> 
Alfilaria (Hrodvum eee ne) ane Oe MEM Or eater eel, 30 
Alfilaria (Erodium moschatum) 
Carolina geranium (Geranium caro ae UN cieccoiedutlis teat nee aaa 47 
Common geranium (Geranium dissectum) - - 

Wood sorrel(Ozales corniculata)n.2. 22 eee ee Rea ee ee eee eee 1 
Mallow (Malva rotundifolia) <2), ea. oa ees ee ee eee ee il] 
Shepherd's purse (Capsellaibursapastoris) a2 aaa nee ee eee 1 
Peppererass,( Lepidiune Sp 2)i. te sos ofertas octane eee ee eg eee nee eee ee 5 
Wald radish’ GRaphanus satvvus) sje ae ee pe eee 2 5 
Black mustard. (Brassica:nvgra) =o. 2 Ae. sees ee er ee ee 32 
Wild turnip (Bbrassica’campestris) 2: == ce eins ees ore te tne Se 3 
California poppy .((Eischscholizia calsfornaca)o >= oa. 8 eee ee ee ee eee 1 
Buttercup (Ranunculusisp.) io... Ae ie Bee ee ee eee i4 
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WiEler: CLOWlOObGRGILUNCULUSTAQIEGLULIS yaar S2c0 Se Yasin 2 2-2 se |S ee 3 
Mimensvlettucer@Monitva: penjolatm) mn x8: hres s 8 fois cc oi 22 hese canoe <2 = os oe 26 
eddemaids: (CQlImarinta Menziest ies atte ose 2 2a cil tan ee he tw ss Ss Sete 58 
ieee (CO NENOPOdlum ALOU) Na wee act c eee ao Nos. a ea cee he 1A 
VOUeh PIO Weed CANN anaes NCLOLELUS) tas w= le hes main ln es whe ioe ie Cl 
COrMES PUTT VAS PCNGUULG  AnVCTiStS) mmete nee ata) Seniesa eee sce oii ole 1 
Common chickweed  (Stellamamedia)e sas 1225, 55- 5-3-2522 he Se: 62 
inne dechickeweeds(Cenasivuny Grvense) as o 252 226 2s fs 2 2c See a eh ee ie 2 

Sleepyneatenthya (Silene aILinnind) elem an tere ror, Be Seyticl- abe el 58 
Black bindweed (PRoltjgonwm convolvulus\i. 2: 22.2... 52282 teas 2 eet 1 
Dotted smartweed: CPolygonum. punciatum) ... >=. -22 22242 22S. 2 at Ss ese 2 

Common knotweed (Polygonum lapathifolium)...............5.--------2---- 2 

WIRE SO EASSH C/ZOLUGOMUMACUICILLGTC rata ke arne aacine mea hae sees eae oR ee ciwelag = 55 
Candy 0 fle (OOo GASTON) es ee Es ie ae en hen eee 9 
Soto 1 CLUINUCL ICCLOSCLLO) rete erste fle fencer eles ann ote Morse ea bas Sale 59 
SedienCaner ep) eis tee ae te Soe ie San Roads we See stin Uehara ist eoerd a 26 
Gea lningllen QC On Meniae Spaces te cera ic te eke cian Sa ears Ss hate, Sa Be ada tald a 
Ra eesOASSA( PLONE DENCRILE cay as tenn c= Epa ieia aioe of Scote, ds ays Shin wa intdaie awe ees 56 
SOMME OMIG: CTONIUSHIONOCOCCUS |r wat a act Meo ns Bag cee ne Se he eee 3 

Cheat wonGhessi( as TOMus-SCCOULNUS) Ho s-2 eo et i ae eee 2 kth STs one 18 

Na konacs* COGLAILNUG ese e cccttt 2 is in A hain ates be a ww chaise oa! Ay Sc ee aie 3 Sas 29 
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From this list it would appear that bur thistle, lupines, bur clover, 
and turkey mullein are the favorite seeds; that the others are not 
distasteful is shown by the quantities found in some stomachs. For 
instance, mayweed was identified in only 27 stomachs, yet one stom- 
ach contained at least 2,000 of these seeds; pigweed (Chenopodium) 
in but 11, yet one contained 1,000. One stomach held 83 kernels of 
barley, 592 seeds of geranium, 560 of tarweed, 40 of bur thistle, 48 of 
clover, 80 of alfilaria, 704 of timothy, 32 of catchfly, and 5 of snow- 
berry, or 2,144 seeds in all. - Another contained 1,696 geranium seeds, 
14 bur thistle, 24 knotweed, 14 tarweed, 38 bur clover, 148 alfilaria, 
12 ray grass, and 1 unknown seed, and a pod of uncertain origin—in 
all 1,944 seeds and a pod. In both cases the contents of the crop is 
included with that of the stomach or gizzard. These samples indicate 
considerable variety in the quail’s diet, even in one meal. 

Grass and other forage constitute a little over 25 percent of the 
quail’s annual food. Forage amounts to less than 1 percent in June, 
remains about the same until October, and increases somewhat in 
November. In January it becomes important, and it reaches nearly 
60 percent of the food for the next four months. The maximum, 85 
percent, occurs in March; but this percentage, based on only one 
stomach, can not be considered final. Seeds and forage are practically 
complementary to each other—that is, as one increases the other de- 
creases. June, which shows the least forage, has the largest percentage 
of seeds. Leaves of red and of bur clover and of alfilaria were the 
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favorite kinds, and in some cases constituted the whole stomach con- 

tents. Blades of grass are frequently taken. A few bits of acorn, and 

perhaps other nuts, were eaten, but the quantity is insignificant. 

SUMMARY. 

From the above analysis of the food of the California quail, it is 
apparent that under normal conditions the farmer and fruit grower 
have nothing to fear from its ravages. When, however, large areas 
of chaparral land are cleared and brought under cultivation, it is 
natural that the products of garden and vineyard should be eaten to 
a greater or less extent by quail, which abound in such localities. 
On the other hand, its seed-eating record is greatly in its favor. 
Usually there is little difficulty in getting rid of a superfluity of game 
birds; in fact, in most cases the trouble is to prevent their extermina- 
tion. <A bird so large, so easily trapped, so valuable as food, and 
withal one whose pursuit affords such excellent sport as the valley 
quail, will probably not become numerous enough to do serious 
damage except locally and under unusual conditions, and then a 
reduction of numbers is the easiest and simplest cure. Permits to 
trap quail on one’s own premises are obtainable in California on 
application to the State fish commissioner. After the birds have been 
sufficiently reduced, they can be kept within reasonable limits by a 
moderate amount of shooting in the proper season. 

WOODPECKER FAMILY. 

(Picide. ) 

Among the useful birds of the State few take higher rank than the 
woodpeckers. They are mainly arboreal, and most of them may be 
designated as conservators of the forest in the strictest sense. The 
larve of certain species of beetles and moths live either under the 
bark or within the solid wood of trees, where they are safe from the 
attacks of birds, except such as are furnished by nature with special 
tools for digging into wood and bark. In this respect our native 
woodpeckers are in general highly favored. The peculiar structure 
of their chisel-shaped beak, combined with sharp claws and a stiffened 
tail for support, enables them, when they have located their prey, 
to drill down to it through several inches of wood and draw it forth 
with their tongue. This latter organ, in the more typical species of 
the family, is long, cylindrical, and barbed at the tip, being particu- 
Jarly well adapted for probing the burrows of boring insects. 

Twenty-one species and subspecies of woodpeckers occur in Cali- 
fornia. Of these about half a dozen are sufficiently abundant and 
widely distributed to be economically important. The average 
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amount of insect food in the stomachs of the six species discussed in 
the following pages is 62 percent of the whole contents. 

It is unfortunate that the most valuable species of our woodpeckers 
are not abundant. In many parts of the country the downy and hairy 
woodpeckers are quite rare and, what is worse, appear to be dimin- 
ishing in numbers. As they are among the most valuable of our 
species, it is worth while to inquire into the cause of their scarcity 
and if possible to devise efficient remedies. In most sections these 
birds can obtain an abundance of food, and as they are not perse- 
cuted, so far as known, the most probable cause for their scarcity 
would appear to be the lack of suitable nesting sites. This is es- 
pecially true in the northeastern part of the United States where the 
war waged upon the gipsy and brown-tail moths has led to the trim- 
ming of all dead trunks and limbs from forests and orchards, so that 
the woodpeckers, which as a rule dig new nesting holes every year, are 
left with no places in which to nest. In Germany, after much experi- 
mentation, it has been found possible to construct nesting boxes which 
the European woodpeckers freely use. There can be no reasonable 
doubt that a similar result can be attained in this country. Pending 
experiments and as a step in the right direction, it would be well for 
orchardists to leave the stubs of dead limbs on orchard trees as sites 
for the nests of woodpeckers. While the woodpecker may use the 
nest 1t excavates only one season, the hole will be available for blue- 
birds, wrens, chickadees, and nuthatches in succeeding years. The 
experiment of inducing our woodpeckers, especially the downy and 
hairy, to build in artificially constructed nesting boxes is well worth 
patient and persistent experiment. 

HAIRY WOODPECKER. 

(Dryobates villosus harrisi and hyloscopus.) 

Two subspecies of the hairy woodpecker occur in California, and 
between them they occupy nearly the whole State at some time of the 
year. Their favorite haunts are open groves and orchards, and as for- 
ests disappear and fruit trees increase in number, they will probably 
more and more inhabit orchards. That the hairy woodpecker is far 
from abundant at present is unfortunate, for its food habits make it of 
great economic importance. Only 27 stomachs have been examined, 
but the dates of collection are well distributed. Seven is the greatest 
number taken in any one month (September), and none at all were 
obtained in March, May, August, and October. While this number 
is sufficient to afford a general idea of the kind of food the bird prefers, 
it does not furnish reliable data as to the relative proportions of the 
different constituents. 
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Of the contents of the 27 stomachs, 78 percent consisted of animal 
matter, nearly all of which was either insects or spiders. The remain- 
ing 22 percent was made up of various vegetable substances. In the 
relative proportions of animal and vegetable food the California bird 
differs somewhat from the eastern subspecies, the diet of which con- 
sists of 68 percent of animal matter to 32 of vegetable. 

Animal food.—Of the various items in the food of the western 
hairy woodpecker, the most important, as well as the largest, is the 
larvee of wood-boring beetles (Cerambycide and Buprestidz). These 
ageregate for the year nearly 49 percent of the total. This is a much 

greater proportion than is eaten by the eastern subspecies, and is 
probably not exceeded by any other bird. Each of several stomachs 
contained more than 20 larve. When the immense damage done by 
these borers to forest trees, as well as to orchards, is considered, it is 
hardly possible to overestimate the value of this woodpecker’s sery- 
ices. Moreover, these insects are concealed and protected from the 

attacks of all birds except those of this family. Most of these insects 
are taken in the cooler months, the fewest being eaten in July. One 
stomach taken in February contained 70 percent of wood-borers, and 
the remainder, or 30 percent, consisted of other harmful beetles. 
Two stomachs taken in April contained an average of 76 percent of 
these destructive borers and 6 percent of other beetles. Beetles 
belonging to various families, nearly all of them harmful, and some 
very injurious, amount to over 9 percent of the food. 

Ants are usually a favorite article of food with woodpeckers, but 
with the California hairy woodpeckers they constitute less than 3 
percent of the year’s food. This is somewhat surprising, as the 
eastern bird eats them to the extent of 17 percent. Other Hymenop- 
tera, including wasps, amount to less than 2 percent. 

Caterpillars exceed 11 percent, and stand next to beetles in im- 
portance. Many of them are of wood-boring species and evidently 
were dug out of trees. 
A few miscellaneous insects and some spiders complete the animal 

food. Several stomachs contained segments of millepeds, or thou- 
sand legs, and one held the remains of one of those bristly creatures 
known as jointed spiders (Solpugide). 

Vegetable food.—The vegetable part of the diet may be divided into 
fruit, seeds, and miscellaneous substances. Fruit amounts to 6 per- 

cent, and consists of the smaller kinds, probably mostly wild species. 
Rubus seeds (raspberry or blackberry), found in several stomachs, 
were the only fruits positively identified. Seeds aggregate nearly 12 
percent, and all that were determined belonged to coniferous trees. 
The miscellaneous part contains a little mast and some cambium, 
or inner bark, but is mostly rubbish, such as rotten wood, probably 

swallowed accidentally with the beetle larve. 



WOODPECKER FAMILY. 17, 

SUMMARY. 

The above brief review of the food of the hairy woodpecker indicates 
that nearly half its yearly food consists of larve of some of the 
most destructive insects known, while this service is not offset by the 
destruction of any useful product. The other elements of the bird’s 
food are either beneficial or neutral. It is unfortunate that the species 
is not more abundant on the Pacific coast. 

DOWNY WOODPECKER. 

(Dryobates pubescens gairdneri and other subspecies. ) 

To the ordinary observer the downy woodpecker is only a miniature 
edition of the hairy, which it resembles in everything but size. It 
seems, however, to be far more abundant than its larger relative, 
especially in California. It is much more domestic than the hairy, 
and frequents orchards and gardens and the vicinity of houses. Its 
food consists of the same elements but in different proportions. The 
following report is based on an examination of 80 stomachs, taken in 
every month of the year. The food consists of 77 percent of animal 
matter to 23 of vegetable, thus agreeing closely with the diet of the 
hairy. 
Anmal food.—The animal food is composed of insects, with a few 

spiders. The western downy eats 16 percent of wood-boring larve, 
a little more than the eastern downy, but less than one-third as much 
as the hairy woodpecker. Other beetles amount to 13 percent. They 
are mostly harmful species, the exception being a few Carabide, or 
predaceous ground beetles. | 

Ants are eaten to the extent of 12 percent, which is less than half 
the quantity taken by the eastern subspecies. While ants may some- 
times subserve a useful purpose, they are for the most part annoying 
or noxious. J* is well known that they protect and foster plant lice, 
and they oftez: injure timber by boring galleries through it, frequently 
beginning in the abandoned burrow of a beetle larva. In houses 
they are an unmitigated nuisance, and in gardens and lawns are often 

equally obnoxious. For these reasons the habitual destruction of 
ants by woodpeckers is commendable. Other Hymenoptera amount 
to less than 2 percent, and consist of wasps and wild bees. 

The largest item in the food of the downy is made up of caterpillars, 
pupz, and a few adult moths. These aggregate a little over 21 per- 
cent. Pupze of the codling moth were identified in 4 stomachs and 
the larvee in 2, of which one contained 16 entire full-grown larve. 
Another held the remains of 20 of these pernicious insects. From 
investigations during the past few years it appears that birds con- 
stitute a most efficient natural check to the spread of this destruc- 
tive moth, especially such birds as woodpeckers, titmice, nuthatches, 
and creepers, which obtain much of their food from crevices in the 

38301—Bull. 34—10——2 
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bark of trees. It behooves the orchardist to see that these birds are 
carefully protected on his premises and encouraged in every pos- 
sible way. 

The Hemiptera, or bugs, which appear in the food of the downy 
woodpecker are plant lice and scales, with a few other forms. They 
amount to 10 percent of the year’s food, but all were eaten in the 
seven months beginning with March, and averaged 17 percent for each 
of these months. Scales were found in 8 stomachs, and in one they 
constituted 83 percent of the contents. The black olive scale 
(Saissetia olex) was the only one identified. Plant lice were found 

in 11 stomachs, but none were specifically identified, although 

some were of the woolly species. That these are a favorite food is 
shown by the quantity eaten. Five stomachs contained the follow- 
ing percentages: 94, 94, 84, 81, and 80. These creatures are so 

fragile that the process of digestion soon destroys their shape, and 
it is highly probable that small numbers were contained in many 
more stomachs but were not identified. 

Grasshoppers, although a favorite article of bird food, are entirely 
ignored by the downy woodpecker. This emphasizes the arboreal 
habits of this species, as most birds feed upon grasshoppers, when 
in season, in preference to their ordinary food. Flies also are prac- 
tically absent from the diet of the downy. A few miscellaneous 
insects and spiders, amounting in all to 3 percent, make up the 
remainder of the animal food. 

Vegetable food.—The vegetable part of the food may be arranged 
under three heads—fruit, seeds, and miscellaneous items. Fruit 
was found in 14 stomachs, and amounts to 9 percent of the food. 
Cherries were identified in a few stomachs, and apples, or a similar 
fruit, in several more; but most of the remains were skins of small 

berries not further identified. Evidently this bird does little or no 
damage to fruit. Seeds amount to a little more than 7 percent, and 
are mostly those of poison oak, which the downy, in common with 
many other birds, aids in disseminating. Grain (oats) was found 

in 2 stomachs. The miscellaneous vegetable food, 7 percent, consists 
of mast, or acorn meat, a little cambium, and rubbish. 

Food of young.—A nest of young downies was watched for 12 one- 
hour periods during six days, and the number of feedings noted as 
follows: : 

Date Hours in Se: Hours in aera 
me forenoon. feedings afternoon. feedings 

UTC (a ee se ee prep ee 9.16-10.16 12 4.23-5.23 13 
JUNEIS Se oes ee he ee ene 8.01- 9.01 10 1.13-2.13 10 
PUT OP oie sek en ee a ne ae 10.42-11.42 12 5.00-6.00 10 
JUNC OSI 2 APE a eee One 9.17-10.17 14 2.34-3.34 10 
FIT CUT Se ea eae en eeeate 10.15-11.15 Tabs} 4.49-5.49 15 

la WONG 2s ce el Sees ee 10.37-11.37 20 4.33-5.33 23 
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In the twelve hours during which the birds were watched, the 
nestlings were fed 160 times, an average of 134 times per hour; or 
each of the 4 was fed more than three times per hour. The nest 
was in a stub of a cherry tree in a mixed orchard, and apparently 
all the foraging was done in the immediate vicinity, as food was 
brought too often to have been carried any great distance; moreover, 
the parent birds were frequently seen searching the trees. Both 
parents took part in caring for the young, one often waiting patiently 
near by while the other fed the nestlings. At first the parent birds 
entered the nest chamber when they came with food, but later, as 
the nestlings grew larger, they remained outside, thrusting their heads 
in at the opening. The food nearly always appeared as a white mass 
in the beak, which led to the suspicion that the young were being fed 

with woolly aphids. The parent birds came from the direction of 
a number of apple trees which were badly infested with this pest, and 
the bark of the trees showed places from which the insects had been 
recently taken. Thus it was practically certain that aphids were 
being fed to the young woodpeckers. 

SUMMARY. 

From the foregoing account it is evident that the downy wood- 
pecker is of great value to the horticulturist. Its food consists 
largely of orchard pests, and its levies upon fruit are insignificant. 
The orchardist should note that the downy makes its nest in a cham- 
ber which it excavates in a partly rotten trunk or limb of moderate 
size, frequently of an apple tree. Where such wood occurs in or 
about the orchard, it should be left for the convenience of the wood- 

pecker and his successors, the wrens and titmice. By so simple a 
precaution as this the number of downies and of other useful birds 
that build in holes may be materially increased in an orchard and 
their services secured without cost at the very point where most 
needed. When trimming dead limbs, it is necessary only to leave a 
few inches of the stub, which is not unsightly, and which answers 
all the purposes of the woodpecker. 

NUTTALL WOODPECKER. 

(Dryobates nuttalli.) 

The Nuttall woodpecker is well distributed over California west 
of the Sierra Nevada, but is less abundant than the downy and not 
quite so domestic. It is rather more fond of big oaks and other 
forest trees than of the orchard, but is often found on fruit trees. 

The following analysis of its food is based upon the examination of 
the contents of 46 stomachs, taken in various parts of the State and 
in every month except May. The first division of the food into 
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animal and vegetable matter gives 78 percent of the former to 22 
percent of the latter, exactly the same as in the case of the hairy 
woodpecker. 

Animal food.—Of the animal food, beetles are the largest item, 
and amount to nearly 34 percent. They consist largely of larval 
Cerambycide, or borers. While not so good a driller for insects as 
the hairy, the efforts of the Nuttall are not to be despiséd. It destroys 
a goodly number of wood-borers, but it eats more adult beetles of other 
families than do either of the species whose food has been discussed. 
A considerable number of small leaf beetles (Chrysomelidz) are eaten 

by the Nuttall, and are probably taken from leaves. It eats also 
click beetles (Elateride), darkling beetles (Tenebrionide), and 

weevils (Rhyncophora), among which the genus Balaninus, that 
preys upon acorns and other nuts, was identified. A few predaceous 
eround beetles (Carabidz) were found. 

Ants do not appear to be a favorite food of this woodpecker, and 
they were eaten very irregularly. They constituted 36 percent of 
the food in June, 22 percent in September, and appear in small quan- 
tities in January and August, but are completely wanting in the other 
months. The average for the year is less than 6 percent. Other 
Hymenoptera form practically the same percentage, but nearly all 
were contained in a single stomach taken in December. 

Hemiptera (bugs), like ants, are taken very irregularly and occur 
either in considerable quantities or not at all. In January they 
amount to 46 percent of the food of the month, in February to 28 
percent, in June to 10 percent, in July to 36 percent, but in the other 
months do not appear. The average for the year is 11 percent. They 
belong to several families, but no special pest is prominent. Scales 
were found in two stomachs and plant lice in one. Three stomachs 
contained remains of the box-elder bug, Leptocoris trivittatus, of 
which two stomachs contained between 30 and 40 specimens each. 
This bug is very abundant in some places at times, and injures the 
box-elder tree. It has also done some damage to fruit. 

Diptera (flies) were found only in the stomachs taken in June. 

They amounted to 12 percent for that month or 1 percent for the 
whole year. 7 

Caterpillars stand next to beetles in the quantity eaten by the 
Nuttall woodpecker. They amount to over 13 percent of the food, 
and, except in the three winter months, appear very regularly. 
Many of them are of the wood-boring kinds, but leaf-eaters also are 
present. Various other insects, insects’ eggs, and a few spiders 
amount to 7 percent, and complete the animal food. 

Vegetable food—Fruit amounts to 11 percent, or half of the vege- 
table food. Naturally most of it was taken during the summer and 
fall months, although the one stomach taken in December contained 
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35 percent of fruit pulp not further identified. The greater part of 

the fruit eaten is of wild species, of which the elder (Sambucus) is the 
favorite. Rubus fruits (raspberry or blackberry) were found in a 

few stomachs. Probably this bird will never do any serious harm by 
eating fruit. Seeds of poison oak, cambium, and mast (acorns) make 

up the other 11 percent of the vegetable food, and have no special 
economic interest, except that the scattering abroad of the seeds of 
poison oak is a nuisance. Taken as a whole, the vegetable food of 
the Nuttall is of little economic importance. 

SUMMARY. 

While the evidence at hand does not show that this bird feeds on 
any specific pest, yet it is doing good in preying upon noxious insects 
in general; moreover, it does not injure any product of husbandry. 

It should therefore be encouraged to pursue its good work. 

RED-BREASTED SAPSUCKER. 

(Sphyrapicus ruber.) 

While the red-breasted sapsucker inhabits most of California at 
some time of the year, it is generally absent from the valleys during 
the warmer months, usually retiring to the mountains and forest 
regions to breed. 

Of the 24 stomachs of this species received, nearly all were taken 
in fruit-growing sections, and represent only the months from Sep- 
tember to March inclusive. Statements based upon the examination 
of so little material can scarcely be considered final, but considerable 
knowledge may be gained of the kinds of food eaten, even if the 
relative quantities can not be determined. The food consists of 63 
percent of animal matter and 37 percent of vegetable. 

Animal food.—Seventy-five percent of the animal food consists of 
ants, and the average per month is 40 percent of the whole diet. Two 
stomachs taken in January contained an average of 49 percent each. 
One stomach collected in March held 84 percent, and one in September 
was completely filled with them. In other months the amounts were 
less. In respect to ant eating this sapsucker keeps up the reputation 
of the family. Other Hymenoptera aggregate only a little more than 
7 percent, and all were found in stomachs taken from October to 
December inclusive. 

This bird, like its eastern relative, has the habit of removing patches 
of bark from certain live trees, usually willows, for the sake of cam- 
bium and of the sap which exudes; and it also eats the insects at- 
tracted by the sap, which are mostly bees, wasps, and ants; prob- 
ably this accounts for the large predominance of Hymenoptera in the 
sapsucker’s diet. 
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Beetles amounted in January to 3.5 percent, in November to 1.4 

percent, in December to 0.7 percent, with none at all in the other 
months. The average for the whole year is only 0.8 percent. No 
larvee of wood-borers were found, and apparently this bird never aids 
the hairy woodpecker in the good work of destroying these creatures. 
The species eaten were mostly small leaf beetles (Chrysomelide), with 
a few weevils. 

Hemiptera (bugs) and Diptera (flies) were entirely wanting in the 
stomachs examined. Caterpillars were present in two stomachs, both 
taken in October. They amounted to 5 percent of the food of that 
month. One stomach taken in February was entirely filled by a large 
centipede. 

Vegetable food.—The vegetable part of the food of the red-breasted 
sapsucker falls naturally into three divisions—fruit, seeds, and other 
vegetable matter. As the bird is not present in the fruit-growing 
sections of the State when fruit is ripe, it can not make great inroads 
upon the orchard. While fruit aggregates nearly 17 percent, it is 
mostly wild or of worthless varieties. Figs, whose seeds and pulp 
were found in one stomach, were the only cultivated kind identified. 
Several stomachs contained berries of the pepper tree (Schinus molle), 
one contained cascara berries (Rhamnus californicus), and in several 

were unidentified seeds and pulp. Seeds amount to about 9 percent, 
and are those of the poison oak, with a few others. The miscellaneous 
item is made up almost entirely of cambium, or the inner bark of trees, 
and amounts to about 11 percent of the whole food. 

SUMMARY. 

It is evident that the red-breasted sapsucker falls far below some 
other members of its family in economic importance. It does not 
prey upon the worst pests of the orchard and forest, but on the other 
hand it does not feed on the products of the orchard or farm. It 
injures trees by tapping holes in the bark and by stripping it off in 
patches, for which reason this sapsucker may be considered more 
harmful than beneficial. 

CALIFORNIA WOODPECKER. 

( Melanerpes formicivorus bairdi.) 

The California woodpecker is distributed throughout a large part 
of the State, but is in the main confined to places where there is an 
abundance of large oaks—trees for which it appears to have a special 
liking and from which it derives much of its subsistence. Wherever 
it lives it is usually abundant and the most noticeable element of the 
bird fauna, attracting attention both by its loud cries and by its con- 
spicuous flight. It is one of the few woodpeckers whose food is more 
largely vegetable than animal. 
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Of all the woodpeckers the California has made most impression on 
nonscientific observers, owing to its peculiar habit of drilling holes 
into the trunks and branches of dead trees or into the bark of living 
ones, in each of which it stores an acorn. Wherever the bird is abun- 
dant every dead trunk or large branch is punctured with holes, fre- 
quently less than an inch apart. So zealous is it in this work that 
when trees are not available it often drills holes in cornices, church 
spires, telegraph and telephone poles, and fence posts. The wood- 
pecker does not get the benefit of all its hoarded acorns by any 
means, for jays, rats, mice, and squirrels have learned where they can 
obtain food in winter, and are not backward in helping themselves 
to the woodpecker’s stores. As this robbery of his larder is resented 
by the owner, it leads to endless quarrels. 

For the laboratory investigation of the food of the California wood- 
pecker 75 stomachs were available. They were taken in every month 
except February, April, and May, the greater number in June and July, 
when the bird’s chances to do mischief are greatest. The food con- 
sists of 22.43 percent of animal matter to 77.57 percent of vegetable. 
This is the highest percentage of vegetable matter yet found in the 
stomach of any woodpecker, though the red-bellied ( Centurus caro- 
linus) comes very close to it. 

Animal food.—Beetles constitute the smallest item of the animal 
food. They amount to less than 3 percent, and are distributed among 
several families. The only month in which they are at all prominent 
is July, when they reach nearly 15 percent. No wood-boring larve 
were found. This would seem to indicate that the bird uses its 
chisel-shaped bill solely for the purpose of boring holes in which to 
store acorns, instead of excavating for insects. 

Ants amount to 8.21 percent of the food. In one stomach taken 
in March they constitute 50 percent of the contents, but in no other 
do they reach 11 percent. The specific name of this bird, formicivorus, 
ant-eating, is not well chosen, for ants do not form a large part 
of its diet as compared with several other woodpeckers. Other 
Hymenoptera amount to 6.88 percent. More than half of these were 
in stomachs taken in August, when they aggregate 33 percent. 
A few bugs, flies, and grasshoppers, with fragments of caterpillars, 

make up the remainder of the animal food, 4.52 percent. One stom- 
ach contained a few black olive scales. 

Vegetable food.— Grain, fruit, and mast constitute nearly the whole 
of the vegetable food. One stomach taken in January contained 
nothing but corn, and another in December contained a few corn 
hulls. This is the whole of the grain record, and is of no economic 
interest. The average for the year but slightly exceeds 1 percent. 
Fruit amounts to a little more than 24 percent, and was found in nearly 
every month in which stomachs were taken. Most of it was evidently 
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the pulp of the larger cultivated varieties, though that in the stomachs 
taken in winter could have had no economic value. Seeds of the 
elderberry (Sambucus) were found in two stomachs. The largest 
amounts of fruit were eaten in August and September, when they 
reached 59.34 and 54 percent, respectively. While this is a high per- 
centage of fruit, it is not believed that the bird does any sensible 
damage in the orchard, since it is not numerous enough and does not 
usually frequent cultivated ground. No complaints of such damage 
have yet been heard. 

The principal item of food of the California woodpecker is acorns. 
Acorns form 52.45 percent of the year’s food, and were found in every 
month when stomachs were taken except August; as only three were 
collected in that month, the record is not very reliable. In Novem- 
ber, when 12 stomachs were taken, mast amounted to nearly 93.58 
percent of the average contents. In 12 stomachs collected in June, 
when fruit and insects are abundant, it averaged 79.25 percent. In 
July it fell to 29.47 percent, the deficiency of acorns being made up 
by ammal food, which attains the highest percentage in that month. 
The question has been raised whether the woodpecker stores acorns 
for the sake of the meat, or for the grubs that frequently develop 
therein. Stomach examination shows that, while the substance of 

the acorn is eaten freely whenever obtainable, larve are almost 

entirely wanting. It is therefore the nuts themselves that the 
woodpecker stores for food. From an economic point of view little 
objection to this acorn-eating habit can be raised. The acorn crop 
is usually superabundant, and in most cases can not be put to better 
use than to tide the Pe oodnecken over the winter until insects become 
plentiful. 

SUMMARY. 

From the foregoing discussion of the food of the California wood- 
pecker it is obvious that the bird’s food does not possess high eco- 
nomic value. On the other hand the bird can not be charged with 
the destruction of useful insects or of any product of husbandry. 
While it eats some fruit, it does not habitually infest orchards, and 
is seldom numerous enough to be a serious nuisance. The few insects 
it eats are nearly all harmful. 

The trees used by the bird for storehouses are usually dead or partly 
so, and in living trees the punctures do not go through the bark, so that 
no harm is done. When holes are drilled in buildings, fences, or tele- 
graph poles, the injury is real, but on the whole the damage done in | 
this way is not extensive. | 
When the beneficial and injurious habits of the bird are carefully 

weighed, the balance is decidedly in the bird’s favor; and from the 
esthetic standpoint few birds are more interesting and beautiful. 
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RED-SHAFTED FLICKER. 

(Colaptes cafer collaris. ) 

In food habits the flickers of California do not differ essentially 
from their eastern relatives. They are usually abundant wherever 
there are trees, and are frequenters of orchards, though they usually 
choose higher trees for nesting sites. They are among the most ter- 
restrial of the woodpeckers, and obtain a large part of their food on 
the ground. 

For the investigation of the flicker’s food 118 stomachs, taken in 
all months except January and May, were available. In these 
stomachs animal food amounts to 54 percent and vegetable to 46 
percent. 

Animal food.— Beetles, in either adult or larval form, do not appear 
to be favorite food with the flicker. They amount to 3 percent of 
its diet, and are apparently eaten to a small extent in every month. 
In August they amount to 8 percent, in November to 7, and in all 
other months the percentage is small. They belong to 6 families, 
all harmful except the predaceous ground beetles (Carabidze). These 

occurred in 33 stomachs, but the percentage in each case was small, 

and they seem to be taken only incidentally. Weevils were found in 
4 stomachs, click beetles in one, darkling beetles in 6, rove beetles in 
3, and Notorus alamedz in one. 

Ants constitute the largest item of the flicker’s food, and are eaten 
in every month. They are the object of the bird’s search on the 
ground and in rotten logs and stumps. The average for the year is 
45 percent, the same as was found in 230 stomachs of the eastern 
flicker. The stomach and crop of one individual of the eastern form 
taken in Texas was filled with over 5,000 small black ants (Cremasto- 

gaster). Each of several California stomachs held more than 1,000 
of these insects, and others but few less. In 10 stomachs taken in 
June the average percentage of ants was 76; in 10 taken in July, it 
was 87 percent. November was the month of least consumption, 
when the average of 34 stomachs was 7 percent. Of the 118 stom- 
achs, 78, or 66 percent of the whole, contained ants, and 14 held 
nothing else, except a little rubbish in three, and in one a few seeds of 
filaree (Hrodvum). Inasmuch as certain ants in California, in the 

latter part of summer, make a business of harvesting seeds, probably 
this particular woodpecker had picked up a few ants that were thus 
employed. Hymenoptera other than ants are eaten by the flicker 
only occasionally, and average less than 1 percent of the yearly food. 

Miscellaneous insects amount to nearly 5 percent. They consist 
of common crickets, wood crickets, mole crickets, caterpillars, white 

ants (Termes), spiders, and sow bugs (Omscus). All of these suggest 
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decaying logs and stumps, where the flicker obtains a large share of 
its food. 

The following insects and crustaceans were identified in the food of 
the flicker: 

COLEOPTERA. 

Amara insignis. Calathus ruficollis. 

Anisodactylus dilatatus. Platynus maculicollis. 
Anisodactylus piceus. Harpalus sp. 

HYMENOPTERA. 

Formica neorufibarbis. Messor andrei. 
Cremastogaster lineata. Solenopsis geminata. 

Lasius sp. Prenolepis tmparis. 

CRUSTACEA. 

Porcellio scabra. Oniscus sp. 

Vegetable food.—The vegetable food of the flicker includes many 
items. They may, however, be grouped under four heads: Mast, grain, 
fruit, and other vegetable food. Mast forms 10 percent of the food. 
It is taken fairly regularly, but in the greatest quantity in winter. It 
was contained in 15 stomachs, 1 holding nothing else. In one case 
it was English walnut, but in all others it appeared to be the meat 
of acorns. December showed the maximum amount, 40 percent. 
Grain was found only in stomachs taken in August, October, and 
November, the highest percentage being in August, about 17 percent. 
The total for the year was only 4 percent. It was all contained in 16 
stomachs, and consisted of corn in 14 cases, barley in 1, and oats 

in 1. A stomach taken in November was entirely filled with corn. 
Tt is not likely, however, that the flicker ever does serious damage to 
corn or any other grain. The examinations do not indicate any 
oreat fondness for this food, and observation has never shown that the 
bird makes a practice of visiting grain fields. 

Fruit was found in 39 stomachs, in 26 of which it was thought to 
be of cultivated varieties, but in the other 13 it was wild. Apples, 
cherries, grapes, prunes, and probably pears were the domestic fruits 
identified. One stomach was entirely filled with apple pulp and 
another practically so. Grapes are apparently the favorites. The 
wild varieties of fruit identified were pepper berries, elderberries, 
and gooseberries. Fruit pulp that could not be further determined 
was found in several stomachs and was classified as domestic, although 
it may have been wild. The aggregate of fruit for the year is 15 per- 
cent. While no complaints have been lodged against the flicker for 
depredations upon fruit, evidently it can do serious damage where it 
isabundant. It enjoys living in orchards or their immediate vicinity, 
and, as the stomachs show, does not hesitate to sample their prod- 
ucts, but it eats most of its fruit in the latter part of the season, after 
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cherries, apricots, peaches, and prunes have been gathered.. Septem- 
ber is the month of greatest consumption, 48 percent. Fruit is taken 
quite regularly during the rest of the year; but only 6 percent was 
eaten in June, the month of cherries, and 7 percent in July, the month 
when apricots are at their best, and none in August, the month of 
peaches and prunes. The damage done to fruit by the flicker probably 
consists in spoiling a few choice specimens, rather than in extensive 
destruction of the crop. 

Various other substances make up the remaining vegetable food of 
the flicker, 17 per cent. Of these the most conspicuous is the seed of 
poison oak (Rhus dwersiloba). These noxious seeds were found in 41 
stomachs, and 1 was entirely filled with them. Very few are eaten 
in June and July, but they form an important article of diet through 
the fall and winter. The month of greatest consumption is October, 
when they constitute 40 per cent of the total food. The consump- 
tion of these seeds would be a decided benefit to man if they were 
ground up and destroyed in the stomachs. Unfortunately they are 
either regurgitated or pass through the intestinal tract uninjured and 
ready to germinate. The action of the stomach simply removes the 
outer covering, a white, wax-like substance, which is probably very 
nutritious, and is evidently relished by many birds. Birds are prob- 
ably the most active agents in the dissemination of these noxious 
shrubs. On the other hand, these seeds, which are wonderfully 
abundant, afford food for thousands of birds during the winter, when 
other food is hard to obtain, and thus enable the birds to tide over the 
cold season to do their good work of destroying insects the next 
summer. Seeds of a nonpoisonous Rhus, some weed seeds, and a 
little rubbish were found in a few stomachs. 

The flicker of California, and probably of the west coast in general, 
has one habit not observed in the eastern species. The mild climate 
and abundant food supply render migration unnecessary, but, like 
many other birds that nest in holes in trees, it likes shelter during the 
winter nights. As trees in which cavities can be made are not numer- 
ous enough, it pecks holes in buildings, as barns, schoolhouses, and 
churches. It often happens that the hole leads mto the interior of 
the building and so proves useless to the bird, and it makes another and 
another till it hits the right place—in the cornice, for instance. Usu- 
ally several holes are made before suitable shelter is found, and the 
consequent disfigurement and damage are sometimes serious. 

SUMMARY. 

In summing up the food of this flicker, two points are important— 
the destruction of ants and the eating and consequent scattering of 
the seeds of poison oak. The destruction of ants is a benefit, but it 
does not appeal to the horticulturist and farmer as does the destruc- 
tion of well-known pests. While people are often annoyed by ants, 
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they seldom suffer much damage by them. However, though ants 
do not destroy fruit or other crops to any great extent, they aid 
and abet other insects which do considerable harm. This is partic- 
ularly true in regard to plant lice, which are housed, protected, and 
generally cared for by ants. Ants also continue the destructive work 
in timber begun by beetle larve until the wood is rendered worthless. 
The other insects eaten by the flicker are all more or less harmful, 
except a few useful ground beetles (Carabidze). Most of the vegeta- 
ble food is neutral; the amount of fruit and grain destroyed is not 
sufficient to constitute serious injury, but the scattering broadcast 
of the seeds of poison oak is harmful. As on the whole the flicker 
does more good than harm, it should be protected and encouraged. 

OTHER WOODPECKERS. 

Several other species of woodpeckers inhabit the State of California 
but, excepting the Lewis woodpecker, they are neither so numerous 
nor so generally distributed as those already treated. Their food 
consists in the main of the same elements, although the proportions 
vary with the species. The Lewis woodpecker (Asyndesmus lewisi) 
is perhaps the most important of these species, but since only 23 of 
its stomachs are available for examination, a definite statement of 
its food during the year can not yet be made. It appears to eat 
rather more vegetable than animal food, and in fall and winter eats 
large quantities of acorns. In the selection of its animal food it 
resembles the flicker in showing a decided taste for ants and other 
Hymenoptera. 

Dr. C. Hart Merriam contributes the following note on this species: 

The Lewis woodpecker is one of the commonest and most widely distributed wood- 
peckers of California, in these respects coming next after the California woodpecker 
( Melanerpes formicivorus bairdi). But owing to its habit of breeding at higher altitudes 

it is less often seen in the lower and more highly cultivated parts of the State, except 
during migration. It breeds mainly in the Ponderosa pine forests of the mountains 
(Transition zone), whence, usually in early September, it descends into the blue oak 

and Digger pine belt of the foothills to spend the winter. 

Like the California woodpecker, it is a skillful flycatcher, pursuing and capturing 

insects in mid-air. But in fall and winter its principal food is acorns, of which it eats 
surprising quantities. At this season is is usually seen in small flocks of from 6 to 20 

birds, each carrying a large acorn in its bill. 
These woodpeckers are very fond of ripening apples, and in early September descend 

in flocks upon the orchards, particularly those of the higher foothills, and in certain 
cases, if let alone, destroy practically all the fruit. Ihave heard of their depredations 
in various parts of the State and have personally seen the birds, in early September, 

circling about the orchards and diving down into the apple trees between Round 
Mountain and Montgomery Creek, and in Fall River Valley, Shasta County, and in 

Scott Valley and the upper canyon of Klamath River near Beswick, in Siskiyou 
County. At the latter place they are so destructive that during the ripening of the 
fruit gunners employed to shoot them frequently kill 25 in a day, and in early Sep- 

tember, 1907, I was told that as many as 50 had been killed in one day. 
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While, as stated above, our investigations have not proceeded far 
enough to enable a final statement to be made regarding this wood- 
pecker’s economic status, enough is known to justify the belief that 
the bird, by its destruction of insects the year round, is much more 
beneficial than injurious, despite its occasional depredations on 
apples and other fruit. 

The sapsuckers of the genus Sphyrapicus have been accused of 

doing much harm by boring into fruit and other trees for sap, and 
while the charge is well founded the injury is largely counterbalanced 
by the bird’s destruction of insects. The sapsuckers are not numer- 
ous enough, however, to be reckoned an important factor either way. 

FLYCATCHER FAMILY. 

(Tyrannide. ) 

Among our useful birds the flycatchers (Tyrannide) take high rank. 

As is well known their principal food consists of insects captured in 
mid-air. If the name flycatcher implied that these birds subsisted 
largely upon flies (Diptera), 1t would be a misnomer, for nearly all the 
species eat far more Hymenoptera than Diptera. In fact wasp- 
catcher would be much more appropriate. The name, however, is 
intended to suggest the idea that the birds are flying when they catch 
their prey. The capture of food in this way implies that the species 
are strong, rapid flyers, and capable of making quick turns in the air. 
In addition to flying insects, the flycatchers eat spiders and other 

wingless forms and some vegetable food which they pick up from the 
ground or snatch from trees. The animal food of the 6 species 
discussed in the following pages averages 90 percent of their diet. 

Several flycatchers in the eastern part of the country are quite 
domestic in their habits and frequent orchards and gardens, and some 
species nest about buildings. In California some of the correspond- 
ing species have not yet become so accustomed to the presence of 
man and his works, but they are learning rapidly. The black phoebe 
is perhaps as familiar there as is the common phoebe in the East; but 
the kingbird of California has not fully decided that the orchard is a 
safe and altogether desirable place for nesting purposes. Sixteen spe- 
cies and subspecies of flycatchers have been found within the limits 
of this State. Six of them are numerous enough to be of economic 
importance. 

ASH-THROATED FLYCATCHER. 

(Myiarchus cinerascens.) 

The ash-throated flycatcher is a summer resident of the lower and 
warmer parts of the State. Its habit of nesting in cavities perhaps 
causes it to seek the vicinity of farm buildings, where such accommo- 
dations are numerous. It builds in hollow trees also, which may often 
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be found in the older orchards. The eastern species (M. crinitus), 
which nests in hollow trees, habitually places the shed skin of a snake 
in the walls of its nest. The reason for this is not plain, but the writer 
has never seen or heard of a nest in which the snake skin was lacking. 
The ash-throat occasionally does the same thing, but apparently does. 
not consider the snake skin indispensable. Though an orchard bird, 
it seldom eats any cultivated fruit, but confines its diet largely to 
insects, most of which are either injurious or neutral. 

In the following investigation of the ash-throat, 80 stomachs were 
used, collected from April to December inclusive, but only one in 
each month after July. Animal food amounts to 92 percent and veg- 
etable to 8 percent for the season. Stomachs taken in April, May, 
August, October, and November contained no vegetable food what- 
ever. The one stomach taken in September held 44 percent of elder- 
berries, which is exceptional. A greater number of stomachs in this 
month would probably have reduced this percentage considerably. 

Animal food.—Of the animal food, beetles, almost entirely of harm- 

ful species, amount to 5 percent. The two families most prominent 
in the food are the longicorns (Cerambycidze) and the metallic wood- 
borers (Buprestide), which are the very ones whose larve are so 
extensively eaten by woodpeckers. Next to these were the click 
beetles (Elateridz), that bore into various plants and do much dam- 
age, and a few weevils or snout beetles (Rhynchophora). <A ground 
beetle (Carabidz) was found in one stomach, and a ladybird (Coc- 

cinellidz) in another, these being the only useful beetles taken. 
Bees, wasps, and a few ants (Hymenoptera) amount to 27 percent. 

They are eaten regularly in every month when the bird is on its sum- 
mer range. Five stomachs were taken in the vicinity of an aplary, 
but not one of them contained a trace of a honey bee, though one 
bird had eaten 24 percent of robber flies (Asilidee), which have been 
known to prey upon bees. 

Bugs (Hemiptera) aggregate about 20 percent of the food of the 
ash-throat, which is the largest showing for that order of insects yet 
found in the food of any flycatcher. They were all eaten in the 
months from May to August inclusive, and form a good percentage 
in each of those months. They belong to the families of stinkbugs 
(Pentatomidz), shield bugs (Scutelleridz), leafhoppers (Jassidze), 

jumping plant lice (Psyllide), common plant lice (Aphididee), tree 
hoppers (Membracidz), cicadas (Cicadidze), and assassin bugs (Redu- 
vide). The last is a family of predaceous insects which are useful, 
as they destroy some harmful insects, but all the others are injurious, 
and some are pests. While many of these are taken upon the wing, 
probably some are picked from plants. One bird was seen on a mus- 
tard plant feeding upon the plant lice, which completely infested the 
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plant. One stomach was entirely filled with tree hoppers and two 
with cicadas. 

Flies (Diptera) amount to about 14 percent and were eaten in nearly 
every month. Robber flies were identified in two stomachs, one of 
which has already been referred to. Most of the others were of the 
family of the common house fly (Muscide). 

Caterpillars were found in 20 stomachs and moths in 7. Together 
they amount to 19 percent of the food. This shows that caterpillars 
are a favorite article of food with this bird, and proves that it does 
not take all its food on the wing. While no stomach was entirely 
filled with caterpillars, one contained nothing but moths. 

Grasshoppers formed about 5 percent of the food, and were mostly 
taken in May, June, and July. One stomach contained nothing else. 
As they donot often come within reach of flycatchers, these insects 
must be especially sought for. 

- Various other insects and spiders amount to-a little more than 3 
percent. Among these the two most prominent were dragonflies and 
Raphidia. These last are small insects with remarkably long necks, 
and as they prey upon other insects and are said to feed upon the 
larve of the codling moth, their destruction by birds is to be deplored. 
Spiders are eaten by the ash-throat quite regularly, but not exten- 
sively. Apparently, most birds take spiders when found, but do not 
seek for them. 

Vegetable food.—Vegetable food was found in 9stomachs. Of these, 
5 contained remains of elderberries; 2, bits of other small fruit; and 
2, skins which might have been those of cultivated varieties. The 
total for the year is 8 percent. 

Feeding of young.—Besides the examination of stomachs of the 
ash-throated flycatcher, observations were made upon the feeding of 
a nest of young situated in the cornice of an abandoned ranch house. 
The nest contained four young about a week old when first discovered. 
The number of feedings and times of observations are given in the 
following table: . 

c Number F Number 
Heurs in Hours in 

Date. of feed- : : of feed- 
forenoon. | ings. afternoon. ings. 

JUIT) ORL Ret ns eee te ee ebm ates ee ee las Seka td 12. 59-1. 59 9 
TNC 22 ere ie ee a 2 10. 48-11. 48 14 2. 07-3. 07 9 
AUN CRD G2 renee ec were eh nl Pr Ry eg 2 Dre tet ee ee cinege 2. 13-3. 138 18 

TT) eR ae ie OE Cd) CULE asa een tt SEG AOE 5. 56-6. 26 6 
(half-hour. ) 

JMOL eee es eA es Bs Pe 5. 15- 6.15 DB Riise epic: eae ee bin ID Seite v ltes 
DO See aeree eM reels Na 11. 27-12. 27 9 4.47-5.47 9 

JUNE DSR eee) eee ee ee ee 5. 26- 6.26 OUT YA|f Geieseea ester pa dhe ee ie, Bat A fy 8 
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In all, the nest was observed for eight and one-half hours and 119 

feedings were noted, or an average of 14 feedings per hour. Both 
parent birds took part in the feeding until the female was unfortu- 
nately killed after the first hour of feeding on the morning of June 27. 
It will be noted that during this early hour more feedings were ob- 
served than at any other, and that at practically the same hour the 
next morning, June 28, the male bird alone was able to feed only 16 
times. However, the young did well, and left the nest that afternoon. 
As the day was about fourteen hours long when the above notes were 
taken, each of the young birds must have been fed about 49 times 
every day, or 196 insects in all. It is safe to say that the parents 
would eat enough more to bring the total up to 250. Several nests 
of this bird in an orchard would make quite a difference in the num- 
ber of insects surviving to propagate the next year’s supply. 

SUMMARY. 

From the foregoing it is evident that the ash-throat attacks no 
product of husbandry, but keeps up an incessant war upon insects. 
Of these it devours a vast number in the course of the year, mostly 
harmful species. This bird likes to reside in the vicinity of houses, 
gardens, and orchards. Let it be encouraged by all means. 

ARKANSAS KINGBIRD. 

(Tyrannus verticalis.) 

The Arkansas kingbird (PI. IT) inhabits the lower and warmer part 
of the State, mainly as a summer resident. It is not so domestic as 
its eastern relative, the common kingbird, and seems to prefer the 
hill country, with scattering oaks, rather than the orchard or the 
vicinity of towns or ranch buildings. 

For the investigation of the kingbird’s food 78 stomachs were 
available. Most of them were taken from March to July inclusive, 
but a few in September, October, and December. The bird’s yearly 
food is made up of 87 percent of animal matter to 13 percent of 
vegetable. 

Animal food.—The animal food is composed of insects and a few 
bones of a batrachian (tree frog or salamander). Both the eastern 

and western kingbirds have been accused of destroying honey bees 
(Apis mellifera) to a harmful extent. It is said that the birds linger 
about the hives and snap up the bees as they return home laden with 
honey. Remains of honey bees were searched for with special care, 
and were found to constitute 5 percent of the food. Thirty-one 
individuals were discovered in 5 stomachs. Of these, 29 were drones, 

or males, and 2 were workers. In 3 stomachs containing males there 
was no other food, and when it is borne in mind that there are thou- 
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sands of worker bees to one drone, it appears that the latter must be 
carefully selected. As a rule, the destruction of drones is not an 
injury to the colony, and often is a positive benefit. The food of the 
eastern kingbird shows practically the same ratio between drones and 
workers. Hymenoptera other than honey bees amount to 38 percent, 
and include wild bees, wasps, and ants, with a few parasitic species. 

The latter are very useful insects, and their destruction is an injury, 
but fortunately the kingbird is not especially fond of them. 

The late Walter Bryant, of Santa Rosa, Calif., says: 

Mr. A. Barnett, of San Diego County, had 300 swarms of bees, which attracted the 

flycatchers to such an extent that he made some investigations to ascertain to what 
extent they might be damaging the bee industry. 

Over 100 flycatchers were dissected, principally Arkansas flycatchers and phoebes 
(Black and Say’s?). In all of the Arkansas flycatchers drones were found, but no 
working bees, although in many cases the birds were gorged. In most of the phoebes 

drone bees were found; the only exception was that of a phoebe (Say’s?) in which a 
bee’s sting was found in the base of the tongue. 

The birds were all shot about apiaries and were seen darting upon and catching the 

bees.@ 

Such testimony is sufficient to clear these flycatchers of the sus- 
picion that they interfere with the bee industry. 

Beetles of various families form about 14 percent of the food. 
They are all harmful species except a few predaceous ground beetles 
and Jadybird beetles. They were taken very regularly through the 
months, and appear to be a favorite food. 

Orthoptera—grasshoppers and crickets—amount to 20 percent. 
They were taken pretty regularly through all the months. Even 

the 3 stomachs secured in December show an average of 44 percent. 
Probably few of these were caught on the wing, and their abundance 
in the food indicates that this bird, like many others, forsakes its 

usual style of feeding and goes to the ground to catch grasshoppers 
whenever they are numerous. Two stomachs were entirely filled 
with these insects, and in several others they amounted to over 90 
percent of the contents. 

Miscellaneous insects, consisting of caterpillars and moths, a few 
bugs, fhles, and a dragonfly, constituted 10 percent. Several stomachs 
contained a number of moths, and one was entirely filled with them. 
Not many birds eat these insects extensively in the adult form, while 
the larve (caterpillars) are a prominent feature of the diet of most 
insectivorous birds. Besides insects, bones of some batrachian, 
probably a tree frog, were found in three stomachs and an eggshell in 
one. They amount to only a trifling percentage. Frogs or sala- 
manders seem queer food for a flycatcher, but their bones have been 

a Zoe, IV, pp. 57-58, 1893. 

38301—Bull. 34—10——3 
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found in the stomachs of several species of tree-haunting insectivorous 
birds. 

The following is a list of insects identified in the stomach of the 
Arkansas kingbird: 

COLEOPTERA. 

Platynus sp. Epicauta sp. 

Aphodius fimetarius. Hydaticus stagnalis. 

Amphicoma ursina. Agabus sp. 

Cremastochilus sp. Silpha ramosa. 

Geotrupes sp. Staphylinus luterpes. 

Megapenthes turbulentus. Balaninus sp. 

HYMENOPTERA. 

Apis mellifera. Andrena sp. 

Prosopis affinis Cryptus sp. 

Habropoda sp. Ophion bilineata. 

Melissodes sp. 
HEMIPTERA. 

Euschistus servus. Calocoris rapidus. 

Nezara sp. Eurygaster alternatus. 

Podisus modestus. 

Vegetable food.—The vegetable food of the Arkansas kingbird 
amounts to about 13 percent, and consists mostly of fruit. It was 
all contained in 15 stomachs, of which 10 held elderberries (Sam- 
bucus) and 5 various small berries not positively identified. One 
also contained an olive, the only cultivated fruit found. A few 
seeds also were noted. 

SUMMARY. 

In a summary of the economic significance of the food of this king- 
bird it should be noted that the bird must be judged by its destruc- 
tion of insects, for, since it does not eat any product of cultivation 

to an appreciable extent, its vegetable food can be disregarded. 
The offense of eating honey bees, so long laid at this bird’s door, is 
practically disproved, for the more or less useless drones eaten far 
outnumber the useful workers. The injury the kingbird does, if 
any, is by eating predaceous beetles and parasitic Hymenoptera, 
but it takes these in such small numbers as to leave no reasonable 
doubt that the bird is one of our most useful species. 

CASSIN KINGBIRD. 

One other species of Tyrannus (T. vociferans), commonly known as 
the Cassin kingbird, occurs in the southern half of the State, where 
it frequents orchards and ranches. It is less abundant than the 
Arkansas kingbird, but has similar habits, and an examination of 
several stomachs shows that the food of the two species 1s practically 

the same. 
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SAY PHOEBE. 

(Sayornis saya.) 

While the Say phoebe inhabits California throughout the year, it 
is locally wanting in summer in many places west of the Sierra. In 
the fruit-growing regions visited, the writer met with only one indi- 
vidual during the spring and summer months, but these phoebes 
became fairly numerous in September, and increased in numbers as 
the season advanced. The investigation of their food was based 
upon the examination of 86 stomachs, taken in every month from 
September to March inclusive, and 2 taken in June. This bird was 
shown to be one of the most exclusively insectivorous of the family, 
although no stomachs were available for the months when insects 
were most numerous. The food consists of 98 percent of animal 
matter and 2 percent of vegetable. 

Animal food.—As a number of predaceous ground beetles (Carab- 
- ide) were in these stomachs, a separate account was kept of them. 
They amount to somewhat over 5 percent, and are pretty evenly dis- 
tributed through the months, except February, in which 25 percent 
were eaten. These were in one stomach, which they half filled, and 
as only 2 stomachs were taken in that month, the percentage was 
probably made too great. It seems impossible that all these beetles, 
which are rather averse to flying, could have been caught on the wing, 
especially since none were taken in the warmer months, when they 
are most active. In the other beetle food, which amounts to 10 

percent, a few ladybirds (Coccinellide) were found. These and the 

ground beetles must be recorded against the bird, but the fault is not 
serious. The remainder of the beetles were all of injurious or neutral 
species. | 

Hymenoptera, including quite a number of ants, amount to 35 
percent, and were contained in 69 stomachs, or over 78 percent of 
the whole. This illustrates the statement that these birds are wasp- 
catchers rather than flycatchers. A few parasitic species were 
among the rest. Bugs, as is so often the case, were eaten quite 
regularly, but in rather small quantities. They amount to about 5 
percent of the food, and belong to the following families: Stinkbugs 
(Pentatomide), the squash-bug family (Coreidz), leaf bugs (Cap- 
side), negro bugs (Corimelenide), leafhoppers (Jasside), tree hop- 
pers (Membracide), and assassin bugs (Reduviide). These last are 

reckoned as useful insects, but they were identified in only one 
stomach. 

Flies (Diptera) aggregate 10 percent of the food, and were eaten 
mostly in the months of January, March, and November; but proba- 
bly this is accidental and would not hold true with a greater number 
of stomachs. The only family identified was that of the common 
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house fly (Muscide). One stomach was entirely filled with them. 
Moths and caterpillars (Lepidoptera) appeared in 27 stomachs, and 
amount to something more than 10 percent of the food. Moths were 
found in 15 stomachs and caterpillars in 12. This is contrary to the 
usual rule that in this order of insects the larve are eaten by birds 
much more freely than are the adults. 

Grasshoppers and crickets (Orthoptera) are eaten by the Say 
phoebe to the extent of 14 percent, which is the highest record of 
any flycatcher except the Arkansas kingbird. These, taken in con- 
nection with the ground beetles, ants, and caterpillars, indicate a 
somewhat terrestrial habit of feeding. Nearly 40 percent of the 
grasshoppers consumed were taken in September, after which they 
steadily decreased in quantity. One stomach was entirely filled with 
them. . 

Miscellaneous insects, spiders, and a few other creatures make up 
the rest of the animal food, about 8 percent. Of these, spiders were 
found in 10 stomachs, dragonflies in 5, sowbugs (Oniscus) in 1, and 
another unidentified crustacean in 1. 

Vegetable food.—The vegetable food of the Say phoebe amounts to 
2 percent, and is made up of a little fruit, a few seeds, and some 

rubbish. One seed and a stem of a fig were the only indications of 
cultivated fruit. Remains of elderberries were noted in 3 stomachs, 

seeds in 4, pulp of a large seed or nut in 1, and rubbish in 4. 

SUMMARY. 

The economic relations of the Say phoebe depend wholly upon its 
animal food, for it eats practically no vegetable matter of any inter- 
est to man. That it takes a few useful insects can not be denied, 

but the stomachs’ contents show that they are far outnumbered by 
harmful species, and the balance is clearly in favor of the bird. 

BLACK PHOEBE. 

(Sayornis nigricans. ) 

The black phoebe inhabits the lower valleys of California, and_in 
most parts can be found throughout the year. For a nest site it 
selects the wall of a canyon, a shed, the overhanging eaves of a barn, 
or, better still, a bridge. It has a pronounced preference for the vicin- 
ity of water. Even a watering trough by the roadside usually has 
its attendant phoebe. 

While camping beside a stream in California, the writer observed 
the feeding habits of the black phoebe. The nesting season was 
over, and apparently the birds had nothing to do but capture food. 
This they appeared to be doing all the time. In the morning, at 
the first glimmer of daylight, a phoebe could always be seen flitting 
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from rock to rock, and probably it caught an insect on each flight. 
This activity was kept up all day. Even after supper, when it was 
so dark that notes had to be written by the aid of the camp fire, the 
phoebes were still hunting insects. 

Observations like these convince any reasoning person that the 
number of insects destroyed in a year by this species is something 
enormous, and the examination of stomachs confirms field observa- 
tions. This bird eats a higher percentage of insects than any fly- 
catcher yet studied except the western wood pewee. For the study 
of this phoebe’s food 333 stomachs were available, collected in every 
month in the year and from various parts of the State. They show 
99.39 percent of animal matter to 0.61 percent of vegetable. 
Animal food.—In examining the food contained in the stomachs of 

the black phoebes, account was kept of the beetles that are generally 
supposed to be useful, namely, the ground beetles (Carabide), the 
ladybirds (Coccinellidee), and the tiger beetles (Cicindelide). It was 

found that these beetles were eaten pretty regularly throughout the 
year; in fact, there is no month which does not show a certain per- 
centage of them. The average for the year, however, is only 2.82, 
or practically 3 percent, not a heavy tax on the useful beetles. Other 
beetles, all more or less harmful, amount to 10 percent. They were 
eaten in every month, and though the quantity varies to some extent, 
the variation appears to be accidental. 
Hymenoptera amount to over 35 percent of the yearly food. They 

were found in 252 out of the 333 stomachs, and in 11 there was no 
other food. They are eaten throughout the year. March is the 
month of least consumption, with only 1 percent, while August shows 
the maximum, nearly 60 percent. A few ants and several parasitic 
species are eaten, but the great bulk of this item is made up of wild 
bees and wasps. Nota trace of a honey bee was found in any stomach. 

Hemiptera of several families were eaten to the extent of about 7 
percent. They were pretty uniformly distributed through the food 
of the year, except that none were taken in May, which, however, is 
probably accidental. Four of these families are aquatic, which partly 
explains why the bird is so fond of the vicinity of water. The Redu- 
viidz are insectivorous, and therefore useful. They were found in 
but one stomach. The other families are vegetable feeders; all of 
them likely to be harmful, and most, of them pests. The plant lice 
found in the food are ihr unexpected, but, as already noted, fly- 
catchers do not take all their food on the wing. 

Fles (Diptera) were eaten by the black aarti: to the extent of 

over 28 percent. They appear in every month, and range from 3 
percent in August to 64 percent in April. They were found in 127 
stomachs, 10 of which contained nothing else. The house-fly family 
(Muscidee), the crane flies (Tipulidze), robber flies (Asilidz), and one 
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horsefly (Tabanidz) were the only ones identified. Grasshoppers and 
crickets are not extensively eaten by the phoebe. They amount to 
about 24 percent for the year, being eaten rather irregularly; five 
months show none at all. The greatest consumption was in April, 
nearly 8 percent. | 

Moths and caterpillars are eaten to the extent of 8 percent. They 
were found in 72 stomachs—moths in 38, caterpillars in 32, and both 
in 2. A few unidentified insects and several miscellaneous ones, 
principally dragonflies, with some spiders, make up the rest of the 
animal food, 6 percent. Dragonflies are taken quite frequently, but 
generally in no great numbers. One stomach was entirely filled with 
them, and several were nearly so. The fact is; these insects are so 
large that often a single one fills a phoebe’s stomach. These insects 
are too strong and agile upon the wing to be captured by anything less 
expert than a flycatcher, and in the few instances where they appear in 
other birds’ stomachs they were probably found dead. The spiders 
eaten by the phoebe are perhaps snapped from the tops of weeds as 
the bird flies over, or taken from the web. While quite frequently 
eaten, they form only a small percentage of the diet. 

The following is a list of insects identified in the stomachs of the 

black phoebe: 
COLEOPTERA. 

Elaphrus riparius. 
Trixna longula. 

Bradycellus rupestris. 

Laccobius ellipticus. 

Philonthus pubes. 

Hippodamia convergens. 

Coccinella transversoguttata. 

Coccinella californica. 

Chilocorus orbus. 
Cryptorhopalum apicale. - 
Hister bimaculatus. 

Saprinus obscurus. 
Saprinus lugens. 

Saprinus lubricus. 

Carpophilus hemipterus. 
Heterocerus tristis. 

Canthon sp. 

Aphodius granarius. 
Aphodius vittatus. 

Aphodius ungulatus. 
Amphicoma ursina. 

Gastroidea sp. 
Lina scripta. 

Diabrotica soror. 

Blapstinus pulverulentus. 

Corphyra sp. 
Notoxus alamedx. 

HEMIPTERA. 

Hygrotrechus sp. Largus succinctus. 

In addition to the above species the following families of Hemiptera 
were identified: 

Giant water bugs (Belostomatide). 
Creeping water bugs (Naucoride). 

Broad-shouldered water striders (Veliide). 

Water striders (Hydrobatide). 

Assassin bugs (Reduviide). 

Leaf bugs (Capside). 

Red bugs (Pyrrhocoride). 

Chinch-bug family (Lygeide). 
Stink bugs (Pentatomide). 

Leafhoppers (Jasside). 

Tree hoppers (Membracide). 
Jumping plant lice (Psyllide). 
Plant lice (Aphidide). 
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Vegetable food.—The vegetable food of the black phoebe amounts 
altogether to only 0.61 percent, and may be classified under two heads: 
Fruit and other vegetable matter. Fruit forms 0.34 percent, and 
the only species identified were elderberries in 19 stomachs, dogwood 
(Cornus) in one, and Rubus (blackberries or raspberries) in one. 

This last may have been cultivated; and some fruit skins found in 1 
stomach may also have been of a domestic variety. Miscellaneous 
vegetable food consists of poison oak seeds in 2 stomachs, a catkin in 
1, and rubbish in 1. 

Food of young.—Among the 333 stomachs of the black phoebe were 
those of 24 nestlings, varying in age from 1 to 2 weeks. Their food 
was tabulated by itself to ascertain if it differed from that of the 
adults. No great difference was apparent in the kind of food eaten 
nor in the relative proportions. One point, however, was noted. 
The percentage of animal food was a little lower than in the adults; 
not because the young had intentionally eaten any vegetable food, 
but because, along with other food, the parents had fed a quantity of 
rubbish, dead grass, leaves, and the like. The same apparent care- 
lessness as to the food of their young has been observed in other 
species. 

SUMMARY. 

In a summary of the food of the black phoebe the vegetable part 
may be dismissed as unimportant. Of the insect food we have less 
than 3 percent of theoretically useful beetles, a few parasitic Hymen- 
optera, and a few dragonflies, say, 5 percent in all, to offset 94 
percent of harmful species. This phoebe is an efficient insect 
destroyer, and is an invaluable asset to the people of California or any 
other State it may inhabit. It should be rigidly protected and in 
every way encouraged. 

WESTERN WOOD PEWEE. 

( Mytochanes richardsoni.) 

The western wood pewee is a familiar sight in the fruit-growing 
sections of the State, where its time is spent in a tireless search for 
insects. Wherever in the orchard there is a dead limb, there on the 
outermost twig perches the pewee, and from its lookout sallies forth 
to snatch up any luckless insect that comes within range. Several 
such perches are usually to be found not far apart, and the bird 
occupies them in turn as the game becomes scarce in one or the other 
place. The little western flycatcher (Hmpidonax diffiicilis) has the 
same habits, and shares these watchtowers with the pewee. Observa- 
tion of one of these perches for three minutes, watch in hand, fur- 
nished a good idea of the bird’s industry. In the first minute it took 
7 insects, in the second 5, and in the third 6, or 18 in the three minutes. 
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Apparently it had been doing the same thing for an hour, perhaps all 
the morning. These observations were made at 10 a. m., when the 
air was warm and insects were on the wing. Either the same bird 
or another was watched the next day at 9 a. m. near the same spot, 
and 17 captures were noted in eight minutes. This morning was 
cooler, and fewer insects were abroad than on the previous day. The 
mean of these two observations is 4 insects per minute. If the bird 
keeps this up foreven ten hours a day, the total is 2,400 insects. It 
hardly seems possible that one bird could eat so many unless they 
were very small, but this pewee is rarely seen when it is not actively 
hunting. When the young are in the nest, the parents must make 
great havoe with insects if the nestlings are fed at the above rate. 

The pewee remains in California only about six months in the year, 
but fortunately this is the season when insects are most numerous. 
One hundred and thirty-seven stomachs, taken in the months from 
April to September inclusive, were available for examination. 
Animal matter formed 99.91 percent of the contents and vegetable 
matter 0.09 percent, or less than one-tenth of 1 percent. The per- 
centage of animal matter is the highest yet found in the food of any. 
flycatcher. 
Ammal food.—Beetles amount to about 5 percent of the food. | 

With the exception of Carabide, found in 4 stomachs, and Coccinel- 
lide, in 5, all were either harmful or neutral species. 

The following beetles were identified: 

Coccinella 9-notata nevadica. Aphodius vittatus. 
Coccinella californica. Agrilus sp. nov. 
Coccinella transversoguttata. Agriotes sp. 

Mippodamia ambigua. Gastroidea sp. 
IMippodamia convergens. Blapstinus sp. 
Hister bimaculatus. Ptilinus basalis. 

Saprinus plenus. Baris rubripes. 
Carpophilus hemipterus. 

Hymenoptera aggregate over 39 percent, and are of wild species— 
that is, there are no domestic bees among them. They were found 
in 93 stomachs, and in 14 there was nothing-else. Parasitic species 
were identified in 7 stomachs and ants in only 2—an unusually small 
record for ants, which are favorite food with flycatchers. 

Hemiptera, or bugs, are evidently not esteemed as an article of 
diet by this bird, for they amount to less than 2 percent of the food. 
None were eaten in April or May, but nearly half the whole number 
were taken in August. 

Diptera amount to nearly 40 percent, slightly exceeding Hymenop- 
tera. No other flycatcher has yet been noted whose food contained 
more Diptera than Hymenoptera; hence the name flycatcher is pecu- 
liarly applicable to this pewee. Diptera were found in 84 stomachs, 
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and 20 contained no other food. This would seem to indicate that 
flies are preferred to other insects. The families Muscide, Tipulide, 
and Asilide were recognized. 

Caterpillars and moths amount to nearly 5 percent. Though not 
taken in great numbers, they are eaten regularly through the season. 
September shows the greatest consumption—over 14 percent. Moths 
were found in 18 stomachs and caterpillars in 4. One stomach was 
entirely filled with the remains of moths. 

Sundry insects, amounting to nearly 9 percent, make up the rest 
of the animal food. Dragonflies were found in 7 stomachs, and 1 
contained nothing else. phemerids were in 4 stomachs, lace-winged 
flies in 1, spiders in 3, and the so-called jointed spiders in 1. 

The character of the food shows that it is taken on the wing more 
exclusively than that of any other bird yet examined. Of the crea- 
tures that do not fly, ants were found in 2 stomachs, caterpillars in 
4, spiders in 3, and jointed spiders in 1. As some ants fly, these 
may have been taken in mid-air, but they were too badly broken to 
determine this point. 

Vegetable food.—Vegetable matter was found in 4 stomachs, but 
in 3 of these it was mere rubbish. One contained seeds of the elder- 
berry, the only vegetable food observed. 

SUMMARY. 

The western wood pewee, while often an inhabitant of the orchard, 
does not deign to taste of its product, if the above record may be 
assumed to be conclusive. Its diet is composed almost exclusively 
of insects, and of these a large majority are harmful species. 

WESTERN FLYCATCHER. 

(Empidonax difficilis. ) 

The western flycatcher avoids alike the hot valleys and the high 
mountains of California during the warmer months, but is more gen- 
erally distributed in migration. For a nesting site it selects a tree, 
a crevice among the roots of an overturned stump, a bracket under a 
porch, a beam under a bridge, or a hole under an overhanging sod on 
the bank of a stream. It has much the same liking for water as the 
black phoebe, though even more pronounced. <A small stream run- 
ning through or near an orchard appears to supply ideal conditions 
for this little flycatcher, as the orchard makes an excellent foraging 
eround, and if it does not afford a nesting site, the bank of the stream 
will. The bird is quiet and unobtrusive, and often the first notice 
one has of its presence is to see it dart from the end of a near-by 
twig into the air in pursuit of an insect. It seems to be thus engaged 
all day; in fact, the writer has never seen one of these birds when it 
was not in search of food. 
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In the laboratory investigation of the food of the western fly- 
catcher 141 stomachs were examined. They were collected from 
March to October inclusive, and probably give a fair idea of the 
bird’s food for these months. Analysis gives 99.28 percent of animal 

food to 0.72 percent of vegetable; in other words, there was less than 
three-fourths of 1 percent of vegetable matter. Only one other 
flycatcher, the western wood pewee, eats so little vegetable food. 

Animal food.—In this analysis a separate account was kept of 
the ladybird beetles (Coccinellide). This bird appears to eat more 
of them than does any other flycatcher, but the number for the 
whole season is not large enough to be very serious. The greatest 
consumption occurred in August, a little more than 7 percent. The 
average for the season is 2$ percent. Other beetles amount to 
nearly 6 percent, nearly all harmful, the exception being a few 
ground beetles (Carabide). 

Hymenoptera form the largest constituent of the food of this as 
of most other flycatchers. They amount to over 38 percent, and are 
an important item during every month of the bird’s stay on its sum- 
mer range. The highest percentage is in March, 61; but as only 
3 stomachs were taken in that month, the record can not be con- 

sidered as final. June shows 52 percent, and is probably nearer the 
true maximum, although August and September do not fall much 
below. Ants were found in 14 stomachs, and parasitic Hymenoptera 
in but 2. Hymenoptera in general were found in 99 stomachs, and 
6 contained nothing else. No honeybees were identified. 

Hemiptera (bugs) amount to nearly 9 percent of the food. They 
were found in 49 stomachs, 2 of which were entirely filled with them. 
The greatest number were taken in August, when they constituted 
29 percent. The following families were identified: 

Stink-bug family (Pentatomide). Leafhopper family (Jassidz). 

Chinch-bug family (Lygzeidee). Tree-hopper family (Membracidz). 
Leaf-bug family (Capside). 

Diptera amount to a little more than 31 percent of the whole food. 
They rank next to Hymenoptera, and, like those insects, are taken 
very regularly during every month of the bird’s stay in the State. 
While October is the month of maximum consumption, 47 percent, 
several other months are but little below. Only 3 families were 
identified: The crane flies (Tipulide), the soldier flies (Stratiomyiide), 

and the house flies (Muscidee). — 

Lepidoptera, in the shape of moths and caterpillars, amount to 
about 7 percent for the year, and were found in every month except 
March. They appeared in 36 stomachs, of which only 7 contained 
the adult insects—moths—and 29 the larve or caterpillars. This 
taste is in contrast with that of the black phoebe and the wood pewee, 
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which prefer moths, but is quite in accordance with the general rule 
among insectivorous birds. Special interest attaches to this item 
of the bird’s food from the fact that larvee of the codling moth were 
found in 38 stomachs. In one 15 were counted, which amounted to 

89 percent of the food. In another they were too badly broken to 
be counted, but formed 55 percent of the contents. In the third 
only 1 was found, amounting to 3 percent. Evidently these 
insects were hibernating in a crevice in the bark of a tree or some 
similar place, and were there discovered by the flycatcher. 

A few unidentified insects and some spiders make up the remainder 
of the animal food—about 6 percent. Spiders were found in 19 
cases—in 1 stomach amounting to 70 percent—and_ these, with 
the caterpillars, particularly the codling-moth larve, show that a 
considerable percentage of the food of this bird is not caught on the 
wing. 

The following is a list of insects identified from the stomachs of 
the western flycatcher: 

COLEOPTERA. 

Aleochara bimaculata. Gastroidea cyanea. 

Hippodamia ambigua. Diabrotica soror. 

Hippodamia convergens. Monoxia sordida. 

Coccinella californica. Epitrix sp. 

Scymnus sp. Hulabis rufipes. 

Telephorus divisus. Blapstinus ruficeps. 

Aphodius sp. Deporaus glastinus. 

Limonius infuscatus. Balaninus sp. 

DIPTERA. 
Stratiomyia maculosa. 

LEPIDOPTERA. 
Carpocapsa pomonella. 

Vegetable food.—Vegetable matter was found in 16 stomachs, 
though some of it could not properly be called food. One stomach 
contained seeds of Rubus fruit (blackberries or raspberries); 7, 
seeds of elderberries; 1, the skin of an unidentified fruit and a 

seed of tarweed (Madia); while 6 held rubbish. The Rubus fruit 

might have been cultivated, but probably was not. 
Food of young.—Among the stomachs whose contents have been 

discussed were those of 15 nestlings, varying in age from 48 hours to 
2 weeks, which show no marked differences from those of adults. 

Only 2 of these stomachs contained any vegetable matter; in 1 
was 15 percent of rubbish; in the other 3 percent. Gravelstones 
were found in several cases, and have been observed in the young 
of other insectivorous birds, even when not found in adults of the 
same species. 
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The young in one nest were fed 24 times in an hour. Owing to 
the nest’s location the number of nestlings was not ascertained. If 

there were four, as is probable, and the feeding was continued fourteen 
hours, each was fed 84 times during the day. 

SUMMARY. 

From the foregoing it is evident that neither the farmer nor the 
fruit grower has anything to fear from the western flycatcher. Prac- 
tically it eats no vegetable food, and its animal diet contains less 
than the normal proportion of useful elements. It should be rigidly 
protected at all seasons. 

OTHER FLYCATCHERS. 

Four or more other species of the genus Empidonaz occur within 
the limits of California. They are not so domestic as the one just 
discussed, but their food habits are quite similar. One, £. trailli, is 
locally quite abundant, but chooses the willows along water courses 
for its home rather than the orchards. The others are less widely 
distributed and therefore of less economic importance. A few stom- 
achs of each species have been examined, but they indicate no remark- 
able differences in food habits from those of the western flycatcher. 

HORNED LARK. 

(Otocoris alpestris chrysolema, rubida, and other subspecies.) 

Not only in California, but in a considerable portion of temperate 
North America, some form of the horned lark occurs wherever plain 
or valley presents the condition suited to its peculiar needs. The 
former generic name, Hremophila, or desert lover, was peculiarly 
appropriate, but unfortunately it was necessary to displace it. Bare, 
level ground with scant herbage and no trees or shrubs appears to be 
the ideal condition for the horned lark. While on the Pacific coast 
they are not called upon to endure excessive cold, yet elsewhere they 
endure low temperatures not only with indifference but with apparent 
pleasure. The writer has met them on an open prairie when the 
temperature was nearly 30 degrees below zero, and though a fierce gale 
was blowing from the northwest they did not exhibit the least sign of 
discomfort, but rose and flew against the wind, then circled around 
and alighted on the highest and most windswept place they could 
find. Probably they remain through the night in these bleak spots, 
for they may frequently be seen there after sunset. Most animals 
seek shelter from wind and cold, even though it be nothing but the 
leeward side of a ridge or hummock, but the horned lark refuses to 
do even this, and by preference alights on the top of the knoll where 
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the wind cuts the worst. It seems strange that in so small a body 
the vital heat can be maintained under such adverse conditions, but 
if one of these birds be examined, its body will be found completely 
covered with a thick layer of fat, like the blubber on certain marine 
animals. This indicates that horned larks have plenty to eat, and 
that their food is largely carbonaceous. The necessity for such heat- 
producing food does not exist in the case of the California horned 
larks, but nevertheless they eat the same substances as those in a 
colder climate, although probably in reduced quantities. 

The food of this bird consists largely of seeds picked up from the 
ground. Very naturally a bird that subsists on scattered seeds would 
pick up kernels of grain if they came in its way, and some persons 
have declared that this bird does serious damage to newly sown grain. 
As they sometimes associate in immense flocks, they may do harm 
when large numbers alight on a field before the grain has been har- 
rowed in. Drilling the grain, which is the modern method, will ob- 
viate this trouble. Most of the grain eaten by these larks is waste 
from the harvest field. 

For the investigation of the food of the horned larks of California, 
259 stomachs, collected in every month except May, were available. 
While very irregularly distributed through the year, they probably 
give a fair idea of the annual food. In the analysis of the contents of 
these stomachs, approximately 9 percent of animal food was found to 
91 percent of vegetable. 

Animal food.—The horned lark is essentially a vegetarian, but eats 
a considerable number of insects during the reproductive season and 
feeds many to the young. Most of the animal food was taken between 
March and June, inclusive. The latter has the highest record, nearly 
30 percent. As this lark is an early breeder, it begins eating insects 
early in the season. After June there is a rapid decrease in animal 
food, and the stomachs taken in November contained none whatever. 

For convenience this part of the diet may be divided into the two 
items, beetles and other insects. Beetles amount to about 5 percent. 
Like the animal food in general, they were found in greatest quanti- 
ties in the stomachs taken from March to June, the latter month 

showing a little over 20 percent. While a few predaceous ground 
beetles were eaten, the great bulk of these insects were of harmful 
species, among which were some snout beetles or weevils. The re- 
mainder of the animal food, 4 percent, consisted of bugs, ants, cater- 
pillars, and a few miscellaneous insects and spiders. Of these, the 
greater number are either harmful or neutral. 

Vegetable food.—The great interest: in the food of the horned lark 
centers about the vegetable part. This consists of grain and weed 
seed. Corn was found in only one stomach. Wheat was contained 
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in 21 stomachs, taken in four months: January, February, June, and 
July. The irregularity in eating grain would seem to indicate that it 
is not a favorite food. The midsummer records may be explained on 
the ground that these are the harvest months in California. But it is 
not supposable that wheat could be obtained in January and Febru- 
ary and not in December or March. The greatest amount was eaten 
in February, 74 percent, but only 5 stomachs were taken in this 

month, and probably a greater number would have given a lower per- 
centage. The average for the year is 9 percent. Of all the grains, 
however, oats are the favorite with the horned larks, as they are with 
so many other seed-eating birds. They were eaten much more regu- 
larly than wheat and in greater quantities. They were found in 142 
stomachs, and November gives the highest record, 77 percent, while 

June has the lowest, a little over 8 percent. The average for the year 
is 31 percent. If all these oats were taken from the farmer’s crop it 
might be a serious tax, but evidently only a few of them are so ob- 
tained. Those eaten in March may have been from newly sown 
fields, and those in June and July from the ripening crop, but the rest 
must have been waste grain gleaned from the fields, Moreover, Cal- 
ifornia is covered with wild and volunteer oats, which, ripening at 
other times than the cultivated ones, furnish an inexhaustible supply 
of food for many birds. It is certain that most of the oats eaten by 
the California horned larks are either waste or volunteer grain, and 
have no economic value. 

The particular food of horned larks is the seeds of weeds and grasses. 
These aggregate 51 percent of the annual diet, being eaten in every 
month, and constitute a respectable percentage of the food in each. 
The month of least consumption is January, when they amount to over 

19 percent; August shows the maximum quantity, nearly 99 percent, 

but as only 4 stomachs were taken in this month, probably ample 
material would reduce this high percentage. It is by the consump- 
tion of weed seed that the horned lark makes amends for doing a little 
damage to grain. The quantity of seeds of noxious weeds destroyed 
annually by this species throughout the country is very great. Fruit 
does not appear in the stomachs of horned larks. The bird asks noth- 
ing of the orchardist—not even the shelter of his trees. 

SUMMARY. 

In the final analysis of the food habits of the horned lark there is 
but one tenable ground of complaint, namely, that it does some dam- 

age to newly sown grain. This can be largely remedied by harrowing 
in immediately after sowing, and can be wholly prevented by drilling. 
The bird’s insect diet is practically all in its favor, and in eating weed 
seed it confers a decided benefit on the farmer. It should be ranked 
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as one of our useful species, and protected by law and by public 

opinion.” 
JAY FAMILY. 

The jays have acquired a questionable reputation owing to the fact 
that they pilfer the nests of other birds and prey upon the farmer’s 
crops. That at times they are guilty of both of these sins can not be 
denied. On the first of these counts the California jay is far more 
culpable than its eastern relative and does entirely too much nest 
robbing for the best interests of the State. It is also a despoiler of 
fruit in its season, and in this respect should be restrained. On the 
other hand, javs are conspicuous and ornamental elements in the bird 
fauna, and inasmuch as they consume many harmful insects, should 

not be wholly condemned. 
Some half dozen species and subspecies of jays occur in California. 

The food of the two most important species is discussed in the fol- 

lowing pages. 
STELLER JAY. 

(Cyanocitta stelleri frontalis and carbonacea.) 

The Steller jay inhabits the mountains and forested areas of Cali- 
fornia throughout the year. It sometimes ventures to the edges of 
the valleys and occasionally visits orchards for a taste of fruit, of 
which it is very fond, but in general it keeps to the hills and wilder 
parts of the canyons. It is fond of coniferous trees and is likely to 
be found wherever these abound. Where ranches have been estab- 
lished far up the canyons among the hills, this jay visits the ranch 
buildings. While it has all the characteristics of the Jay family, it is 
rather more shy than either the California jay or the eastern bluejay. 

To determine the nature of the food of this species, 93 stomachs 
were available. They were distributed over the whole year except 
February and April. The contents consisted of animal food to the 
extent of 28 percent, and vegetable matter 72 percent. 

Anmmal food.—Beetles amount to a little more than 8 percent: 
Carabidee were found in 8 stomachs; all the others were of noxious 

species. One stomach was half filled with a species of weevil or snout 
beetle (Thricolepis wnornata), of which 35 individuals were counted, 

and there were probably more. Hymenoptera amount to about 11 
percent and are the largest item of animal food. They were found in 
30 stomachs altogether, and 2 were entirely filled with them. Ants 
were found in only 2 stomachs. Three honey bees were identified, one 
in each of 3 stomachs. One was a worker, another a drone, and the 

a For a more complete account of the food habits of the horned lark, see Bulletin 

No. 23, Biological Survey, U. S. Department of Agriculture, The Horned Larks and 

their Relation to Agriculture, by W. L. McAtee, 1905. 
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third indeterminate. None of the smaller parasitic Hymenoptera 
were identified. The greater part of this item of food consisted of 
wasps and wild bees, which would indicate that this bird is an ener- 
getic and expert insect catcher. 

Hemiptera (bugs) are evidently not in favor with the Steller jay. 
They were found in but few stomachs and in small numbers and 
amount for the year to little more than 1 percent. Pentatomide, or 
stinkbugs, and Scutelleride, or shield bugs, were the only families 
identified. Diptera form only four-tenths of 1 percent. They were 
found in only 3 stomachs, taken at the same place and at the same 
hour. They consisted of crane flies (Tipulide) filled with eggs. 

Orthoptera (grasshoppers and crickets) aggregate about 3.5 percent. 
They appeared in 28 stomachs and were the sole contents in one. 
Caterpillars and moths amount to a little more than 2 percent. The 
former were found in 17 stomachs and the latter in 2. 

The following insects from the stomachs of the Steller jay were 
identified: : 

COLEOPTERA. 

Sinodendron rugosum. Clerus sphegus. 

Dichelonycha fulgida. Thricolepis tnornata. 

HYMENOPTERA. 

Apis mellifera. 

Of miscellaneous creatures, spiders were identified in 3 stomachs, 
raphidians in one, and sow bugs (Oniscus) in one; altogether they 
make up about one-half of 1 percent. Remains of vertebrates amount 
to a little more than 1 percent. They consist of hair and skin of a 
mammal found in one stomach, two bits of bone, probably of a frog, 
in one, and eggshells in 13. This last item is the worst in this jay’s 
record, since it indicates that the bird is guilty of eating the eggs of 
smaller birds; but even this is not as bad as it looks. Only 6 of these 
egg-eating records occurred in June, the nesting month. All the rest 
were in September or later and were probably old shells picked up in 
abandoned nests or about ranch buildings or camp grounds. 

Vegetable food —The vegetable food may be divided into fruit, grain, 
mast, and miscellaneous matter. Fruit amounts to 22 percent and 
was found in 55 stomachs. Prunes were identified in 2 stomachs, 

cherries in 2, grapes in 2, Rubus fruits in 15, strawberries in 1, elder- 
berries in 15, bay laurel fruit in 1, unknown wild fruit in 2, and fruit 
pulp, not fully identified but thought to be of cultivated varieties, in 
16 stomachs. Thus 38 stomachs held fruit supposed to be cultivated. 
This number includes all containing Rubus fruits, which probably were 
not all cultivated—perhaps none of them were. The Steller jay un-_ 
doubtedly eats considerable fruit, but most of its range lies in unset- 
tled areas, and it is too shy to visit orchards, except those close to the 
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timber. For the present, then, or until it becomes more domestic, 
the damage to cultivated fruit is likely to be small. 

Grain amounts to 5 percent, and was found in 15 stomachs, dis- 
tributed as follows: Wheat in 7, oats in 9, and barley in 1. Much of 
the wheat was damaged, and, in fact, owing to the times of year, it 
could not have been otherwise. The greatest amount of grain was 
taken in June, 24 percent, and was probably picked up in the harvest 
field. Many of the oats, perhaps all, were of the wild variety. The 
chief food of this jay, however, is acorns, though occasionally it eats 
other nuts or large seeds. Mast amounts to 42.5 percent of the yearly 
diet, and was found in 38 stomachs. In some of them it reached 99 

percent of the contents. In October and November it amounted to 
76 percent, in December to 90, and in January to 99 percent. Even 
in June, when other food was abundant, it was eaten to the extent 
of nearly 10 percent, though none was found in the stomachs taken 
in May or July. Very likely a considerable part of this was stolen 
from the stores of the California woodpecker, for it is hardly probable 
that the jays find acorns under the trees so late as June and so early 
as August. It is true the jays themselves store up nuts to some 
extent, but hardly on the scale indicated by the contents of their 
stomachs when the acorn harvest is long past. Seeds, galls, and 
miscellaneous matter make up the remainder of the vegetable food, 
about 2.5 percent. In two stomachs taken near the ocean were tan- 
gles of confervee and other seaweeds. 

SUMMARY. 

From the foregoing analysis it will be seen that the food of the 
Steller jay is of minor importance from an economic point of view. 
In destroying beetles and Hymenoptera it performs some service, 
but it destroys only a few. Of the order of Hemiptera, which con- 
tains most of the worst pests of the orchardist and farmer, it eats 
scarcely any. The Orthoptera, which are almost all harmful insects, 
are eaten only sparingly, and the same applies to the rest of the 

insect food. The destruction of birds’ eggs is the worst count against 
the jay. But none were found, except in June, until September, when . 
it was too late in the season for fresh eggs to be obtainable. In June 
17 birds were taken, and 6 of them, or 35 percent of the whole, appar- 
ently had robbed birds’ nests. Now, it is evident that if 35 percent 
of all the Steller jays in California each rob one bird’s nest every day 
during the month of June the aggregate loss is very great. 

So far as its vegetable food is concerned, this bird does little dam- 
age. It is too shy to visit the more cultivated districts, and probably 
will never take enough fruit or grain to become of economic impor- 
tance. The other vegetable food it consumes is entirely neutral! from 
the economic standpoint. 

3830i1—Bull. 34—10—_4 
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CALIFORNIA JAY. 

(A phelocoma californica.) 

The California jay (PI. IID) occupies the warm chaparral-covered 
lower slopes of the Sierra Nevada and Coast ranges and adjacent val- 
leys. He has the same general traits of character as the eastern jay, 
is the same noisy, rollicking fellow as that bird, and in California 
occupies a corresponding position in bird society. While for the most 
part a frequenter of woods and chaparral, he is by no means shy of 
visiting orchards and gardens, and will come even to the farm 
buildings if anything there interests him. A nest of the chipping 
sparrow (Spizella passerina arizone), which was being watched for 
notes on feeding, was robbed of its four nestlings early one morning 
by a jay, although not more than 30 feet from the front door of a 
house on the edge of the village. He is a persistent spy upon domes- 
tic fowls and well knows the meaning of the cackle of a hen. A 
woman whose home was at the mouth of a small ravine told the 
writer that one of her hens had a nest under a bush a short distance 
up the ravine from the cottage. A jay had found this out, and every 
day when the hen went on her nest the jay would perch on a near-by 
tree. As soon as the cackle of the hen was heard, both woman and 
bird rushed to get the egg, but many times the jay reached the nest 
first and secured the prize. A man living in the thickly settled out- 
skirts of a town said that jays came every morning and perched on 
some large trees that overhung his barnyards, where the hens had 
their nests, and that it was necessary for some member of the family 
to be on the lookout and start at the first sound of the hen’s voice or 
a jay would get the ege. 
A still worse trait of the jay was described by a young man en- 

gaged in raising poultry on a ranch far up a canyon near wooded 
hills. When his white leghorn chicks were small, the jays would 
attack and kill them by a few blows of the beak, and then peck 
open the skull and eat the brains. In spite of all endeavors to 
protect the chicks and to shoot the jays, his losses were serious. 

As a fruit-eater the jay has few equals. He has a pronounced 
taste for cherries and prunes, and where orchards of these fruits are 
near natural coverts, he will work unceasingly to carry off the fruit. 
The writer remained in a cherry orchard in such a situation from 9 
a. m. to 4 p. m. on several occasions during the cherry season, and 
there was not an hour of that time that jays were not going away 
with fruit and coming for more, in spite of the fact that every one 
was shot that was unwary enough to give the collector a chance. 
A small prune orchard on some bottomland, just where a small 
ravine debouched from the wooded hills, was also watched. The 

fruit was just ripening, and a continuous line of jays was seen pass- 
\ 
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ing from the hills down through the ravine to the orchard, while a 
return line, each. jay bearing a prune, was flying up the ravine to the 
woods, where, probably, the fruit was secreted and left to rot. The 
jay habitually stores nuts and grain for future use, and no doubt, 

urged by a misdirected instinct, lays up fruit for the same purpose, 
but with a different result. Several hours later the jays were still 
at work. On another occasion 7 jays were shot successiveity from 
a prune tree loaded with fruit, and others continued to come, unter- 

rified by the report of the gun or the dead bodies of their comrades 
that lay on the ground beneath the tree. 

The jay is also a notorious pilferer of nuts, notably almonds and 
English walnuts. He is a skillful nutcracker, and extracts the ker- 
nel deftly by hoiding the nut between his feet on a branch, while he 
hammers it with his beak until he cracks the shell. Only the hard- 
est nuts defy his powers.. A gentleman who owned a large ranch 
situated In a canyon and on the surrounding hills planted a dozen 
or more almond trees to raise nuts for home use. When the trees 
came to bearing, the jays each year carried all the nuts away before they 
were ripe. “Although,” said. the owner, ‘‘the trees bear a fair crop, 
I never get a nut; the jays take them all.” Another gentlemar 
had a number of very large English walnut trees on his ranch, which 
was at the upper end of a wooded canyon. While these nuts were 
yet unripe, the jays destroyed a great many. Fortunately, when 
mature, they seem to be too hard for the jays to peck through, so. 
the bulk of the crop was saved. 

But the jays do not frequent orchards entirely for fruit. During 
May and June the writer many times visited an apple orchard, the 
leaves of which were badly infested with a small green caterpillar, 
locally known as the canker worm. When a branch is jarred, 
these insects let themselves down to the ground on a thread spun 
for the purpose. Many jays were seen to fly into the orchard, alight 
in a tree, and then almost immediately drop to the ground. Obser- 
vation showed that the caterpillars, disturbed by the shock of the 
bird’s alighting on a branch, dropped, and that the birds immedi- 
ately followed and gathered them in. These caterpillars were found 
in the stomachs of several jays, in one case to the extent of 90 percent 
of the contents. 

For the laboratory investigation of the food of the California jay, 
326 stomachs were used. They were distributed through every 
month, but the greater number were taken from May to September, 
inclusive. As manyof them as possible were collected about orchards, 
gardens, ranch buildings, and stock yards. In the first analysis the 

food divides into 27 percent of animal matter and 73 percent of 
vegetable. The greatest percentage of animal food occurs in April, 
when it reaches 70 percent. After that it decreases gradually to 
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January, when it falls to its minimum of a little less than 5 percent. 
Vegetable food, on the contrary, is most sparingly eaten in April and 
most abundantly in January. 

Animal food.—As the jay is largely a ground feeder, careful ac- 
count was kept of the predaceous ground beetles (Carabide). In 
May they amount to 10 percent of the food and to nearly as much 
in February; but in the other months they are insignificant. The 

total for the year is 2.5 percent. Other beetles, all either harmful 
or neutral, amount to a little more than 8 percent. They are eaten 
rather irregularly through the year. April shows the greatest con- 
sumption, nearly 31 percent, and January the least, only a trace. 

Hymenoptera, in the shape of wasps, bees, and ants, amount to a 
little less than 5 percent. They were contained in 189 stomachs 
and were distributed as follows: Honey bees in 9, ants in 27, other 
Hymenoptera in 159. These figures illustrate the fact that a bird 
will eat a certain article of food very often, but in small quantities. 
While Hymenoptera amount to less than 5 percent of the food, they 
were found in nearly 58 percent of the stomachs. The honey bees, 
20 in number, were found in 9 stomachs, and, what is very singular, 

_all were workers. Birds that eat honey bees usually select the 
drones, but the jay appears to have chosen the workers. Fortu- 
nately he does not appear to eat many. 

Hemiptera were eaten to the extent of less than one-half of 1 per- 
cent. One stomach contained 2 black olive scales (Saissetia olex). 

Diptera seem even less acceptable than bugs as an article of food. 
In July, the month of greatest consumption, there were less than 1 
percent. 

Lepidoptera (moths and caterpillars) amount to 2.5 percent. They 
were eaten in every month, mainly in the caterpillar stage. May was 
the month when the greatest number was eaten, nearly 10 percent. 

The most interesting point, however, in connection with this item of 

food is that 12 pupe of the codling moth were found distributed 
through 8 stomachs. This is a most unexpected service from a bird 
of the jay’s habits, and it may be said that a little work of this kind 
will cover a multitude of sins in other directions. 

Orthoptera (grasshoppers and crickets) are eaten to the extent 
of 4.5 percent. Most of them were taken in July, August, and Sep- 
tember. As usual, August stands first, with a consumption of nearly 
17 percent, and one stomach contained the remains of 41 individuals. 
Melanoplus devastator was the only species identified. As the jay 1s, 
to a great extent, an inhabitant of the woods, it was natural that its 
stomach should contain quite a number of the brown wood cricket. 
A mole cricket also was found in one stomach. Orthoptera were 
found in 151 stomachs and formed the total food in one. When they 
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are eaten so often, it is surprising that they do not form a larger 

percentage of the food. 
A few miscellaneous creatures, such as raphidians, spiders, snails, 

etc., form less than one-half of 1 percent of the food. 
The following is a list of insects identified in the stomachs of the 

California jay: 
COLEOPTERA. 

Amara conflata. Diabrotica sp. 
Silpha ramosa. Coniontis robusta. 
Limonius fulvipes. Blapstinus rufipes. 

Perothops witticki. Sciopithes obscurus. 

Onthophagus sp. Balaninus sp. 

HEMIPTERA. 

Sinea diadema. Saissetia olex. 

HYMENOPTERA. 

Apis mellifera. 

LEPIDOPTERA. 

Carpocapsa pomonella. 

ORTHOPTERA. 

Melanoplus devastator. 

Besides the insects and other invertebrates already discussed, the 
jay eats some vertebrates. The remains consisted of bones or feathers 
of birds in 8 stomachs, eggshells in 38, bones of small mammals 
(mice and shrews) in 11, and bones of reptiles and batrachians in 13 
stomachs. In destroying small mammals the jay is conferring an 
unmixed good, as practically all of them are injurious. His appetite 
for reptiles and batrachians, however, is unfortunate. These crea- 
tures, being mostly insectivorous, are very useful. Probably, how- 
ever, their ranks are not seriously thinned by the jay. Of those eaten, 
9 were lizards, one a snake, one a frog, and 2 others were batrachians, 
but could not be further identified. The great interest in the jay’s 
vertebrate food, however, centers about the remains of birds and 
egos. Of the 46 stomachs containing these remains, 17 were taken 
between the middle of May and the middle of July, and, as this period 
practically covers the nesting season in California, all may be con- 
sidered as from the nests of wild birds robbed by the jay. The others 
represent either the eggs of domestic fowls or old eggshells. In the 
above period 95 stomachs were collected, of which 17, or 18 percent, 
contained eges or remains of young birds. If we may infer, as seems 
reasonable, that 18 percent of the California jays rob birds’ nests 
every day during the nesting season, then we must admit that the 
jays are a tremendous factor in preventing the increase of our com- 
mon birds. Mr. Joseph Grinell, of Pasadena, after careful observa- 
tion, estimates the number of this species in California at about 
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126,000. This is probably a low estimate. If 18 percent of this 
number, or 22,680 jays, each robs a nest of eggs or young daily for a 
period of sixty days from the middle of May to the middle of July, the 
total number of nests destroyed in California by this one species every 
year is 1,360,800. These figures are somewhat startling, representing 
as they do an enormous number of useful birds, and it is to be hoped 
they exaggerate the damage. [or the present, however, they must 
stand for what they are worth. More data are necessary in order to 
determine fully the accuracy of the figures. Little weight attaches 
to the destruction of the eggs of domestic fowls by this jay, since in 
most cases it is easily preventable. 

Vegetable food.—Aside from a few miscellaneous items, that alto- 
gether amount to less than 1 percent, the jay’s vegetable food may be 
classed under three heads: Grain, fruit, and mast. Owing to the 
economic importance of this food the full tabulation is given below: 

| 
= : Mast eer = |e Mast Month. Grain. | Fruit. (acorns). Month. | Grain. | Fruit. (acorns). 

| | | 

January ...-- | 9.40] 9.00 (4.90. |)" August=-<=~== 18.73 | 48.53 0. 21 
Rebruany=ss2|= S6243%|.. 2. 69.14 || September....| 24.26 | 19.89] 31.65 
March 252% AnzD0 | a2 ee |= = 27..00:|| Octobers =. 2: Fema”! Nese eel 88. 57 
Apriles =. 222 500 js oe ee 24.75 || November-...|.......- 11.14] 66.29 
IMayeeecons se 2.43 | 61.41 08 || December S2s-|2=— = 17.50 | 73.00 
JUNE ses - 2 10.27) (51229 2.22. || | 
Jiliyicaseos252 18.42 | 44.94 19 || Average.| 1173'| 22.05 | 38.22°-| 

It will be seen that March holds the highest record for grain. This 
was probably picked up from fields newly sown. After that, not 
much is eaten until June, when the harvest begins. From that time 
on, grain is an important article of diet, and isobtained by gleaning in 
the harvested fields. It makes a sudden drop at the end of Septem- 
ber, for at that time the acorn crop comes in. Grain was found in 
95 stomachs, of which 56 contained oats; 34, corn; 2, wheat; 2, 
barley; and 1, grain not further identified. Many of the oats were 
of the wild variety. 

Fruit was found in 270 stomachs. Of these, cherries were identi- 
fied in 37, prunes in 25, apples in 5, grapes in 2, pears in 2, peaches 
in 1, gooseberries in 2, figs in 1, blackberries or raspberries in 71, 
elderberries in 42, manzanita in 4, cascara in 1, mistletoe in 1, and 

fruit pulp not further identified in 76. It will be noted that most 
of the fruit was eaten in the five months from May to September, 
inclusive. All found in November, December, and January was 
fruit pulp without seeds, evidently old fruit left on the trees. All 
the small fruits, as raspberries and elderberries, were taken during 
the summer months. The raspberries may have been either wild 
or cultivated, and were probably both; but in any case it is safe to 

say that half of the fruit eaten was of wild varieties and of no eco- 
nomic value. 
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Mast forms the largest item of the jay’s food. This fact has some 
economic interest, since mast possesses considerable value as food 
for stock, especially hogs. A glance at the table will show the high 
percentages for the eight months from September to April inclusive, 
and then the sudden drop to the low rank it holds for the rest of the 
year. While the average consumption for the year is 38 percent, 
for these eight months alone it rises to nearly 57 percent, or more 
than half of the whole food. Doctor Merriam says that by the 
Indians this jay is called the oak planter. There is no doubt that 
all jays unconsciously aid in planting forest trees. Like the Cali- 
fornia woodpecker they habitually store up nuts and other large 
seeds, though unlike that bird they do not prepare storage places, 
but place them in forks of trees, cracks in old stumps or logs, behind 
loose pieces of bark, or bury them in the ground. Nuts are often 
dropped when being carried to a place of concealment, and sprout 
and grow to renew the forest. 

SUMMARY. 

The insect food, though small in amount, may be set down to the 
jay’s‘credit. By the destruction of birds’ eggs and young, it does 
serious mischief. Two items of its vegetable food, grain and fruit, 
are against the jay. In the case of grain, however, it is doubtful if 
much damage is done, since it is taken mostly after the harvest. If 
the grain taken in early spring is stolen from newly sown fields, it 
represents a real loss; but the jay is not known to pull up grain 
after it has sprouted, so that all it gets at this time must have been 
left uncovered, and is therefore of minor importance. After harvest 
it is common to see small companies of jays in fields, where they 
probably glean scattered kernels as well as some insects. In the 
matter of fruit stealng there are no extenuating circumstances. 

Wherever orchards are near its haunts, the jay is a persistent and 
insatiable fruit thief. If he took only what is necessary to satisfy 
the appetites of himself and family, he might be endured for the sake 
of his better traits. But long after his hunger is appeased, he con- 
tinues to carry off fruit to store away, and thus his pilferings are 
limited only by his numbers and by the size of the fruit crop. More- 
over, much of the fruit which he pecks is left on the tree to rot, and 
more falls to the ground unfit for use, except by pigs. It is fortu- 
nate that only orchards situated near the jay’s usual haunts suffer 
severely. Those farther away are visited occasionally, but are not 
seriously damaged. Unlke many other birds which prey upon the 
earlier fruits, the jay contimues his depredations as long as fruit is 
to be had. In an orchard closely watched by the writer it was 
found that when the earlier cherries were ripening, blackbirds, 

(<>}p) 

thrushes, orioles, grosbeaks, cedar birds, and linnets, as well as jays, 
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were present in numbers, but two weeks later, when the earlier 

varieties were gone and the later ones were ripe, hardly any smaller 
birds were present, while the jays were as busy as ever; and still 

later, at the end of the season, when the prune crop came on, jays 
were still taking a heavy toll. 

It will thus be seen that the jay has many more bad qualities 
than good. In fact, from the economic point of view he has few 
redeeming virtues. Something may be said in his favor from the 
esthetic side, as he is a handsome bird, and people interested in 
country life would no doubt miss his familiar presence. But as the 
case stands there are far too many California jays. If they could 
be reduced to a fourth or a half of their present numbers, the remain- 
der would probably do no serious harm. This is exactly what is 
likely to take place gradually as the State becomes more thickly 
settled and forest and chaparral lands decrease. 

BLACKBIRD, ORIOLE, AND MEADOWLARK FAMILY. 

(Icteride.) 

The family which includes the orioles, blackbirds, and meadow- 
larks embraces species widely different in form, plumage, nesting 
habits, and food. The orioles nest in trees and obtain the greater 
part of their food thereon. The blackbirds nest upon low trees, 
bushes, or reeds, and take their food from trees to some extent, but 

mostly from the ground. The meadowlarks, the most terrestrial 
of all, nest upon the ground and obtain nearly all of their food there. 
Orioles eat the greatest percentage of insects, the meadowlarks eat 
a little less, while the blackbirds eat the least. Blackbirds rank 

next to sparrows as eaters of weed seeds, especially in winter. 
Besides the Brewer blackbird there are in California 5 species 

and subspecies of redwinged blackbirds, which are so much alike 
that most of them can be distinguished only by ornithologists. 
All have practically the same nesting habits, and their food is not 
essentially different. 

BICOLORED REDWING. 

(Agelaius gubernator californicus.) 

The bicolored redwing is distributed locally over a large part of 
California, but owing to its peculiar habit of building its nest 
directly over water, the areas it occupies are restricted. Flooded 
marshes and ponds overgrown with bulrushes or tules are much 
to its taste, affording abundant nesting sites. Such places are 
common in California and many are of large extent—as those on 
Suisun Bay and in the Sacramento and San Joaquin valleys. Among 
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these the bicolored redwing and his redwinged relatives find con- 
genial quarters. : 

For the laboratory investigation of the food of this species, 198 
stomachs were available. They were collected in every month 
of the year, and probably give a fair idea of the bird’s food. It 
was found to consist of 14 percent of animal matter to 86 of vege- 
table. The animal food is practically all msects, and the vegetable 
either grain or weed seed. 

Animal food.—Most of the animal food was taken in May, June, 
and July. May stomachs showed the maximum of nearly 91 per- 
cent. There is a sudden rise in the amount from April to May and 
a sudden fall from July to August. The insects composing this 
part of the food were distributed among several of the most com- 
mon orders, but none of them appear to be specially sought after. 
Beetles aggregate about 5 percent. A few were predaceous ground 
beetles, but the most were either leaf beetles (Chrysomelidce) or 
weevils. Hymenoptera, in the shape of wasps and ants, were taken 
very sparingly in the four months from May to August inclusive, and 
amount to about one-fourth of 1 percent for the year. Bugs were 
eaten during the six warmer months, and for the year aggregate 

just 1 percent. Grasshoppers constitute over 15 percent of the 
food in July. They are a fraction of 1 percent for the other months 
and average 1.5 percent for the year. 

Caterpillars aggregate 5.5 percent, the highest of any item of 
animal food. In May they amount to over 45 percent of the food 
of that month, which is more than for all the other months together. 
Probably they are fed largely to the nestlings, as a few taken in 
May had eaten a large percentage of these insects. It is worthy of 
special notice that the caterpillar known in the cotton-raising States 
as the cotton bollworm, and elsewhere as the corn-ear worm, Heliothis 

obsoleta, was found in 7 stomachs. This is certainly to the credit of 
the bird, and it may be that its visits to cornfields are for this insect 
primarily, and that corn is taken only incidentally. A few miscel- 
laneous insects amount to less than 1 percent and complete the 
animal portion of the diet. 

The following are the insects identified in stomachs of the bicolored 
redwing: 

COLEOPTERA. 

Elaphrus ruscarius. Systena ochracea. 

Gastroidea cyanea cxsia, Notoxus alamede. 

Chetocnema minuta. Apocrypha dyschirioides. 

LEPIDOPTERA. 

Heliothis obsoleta. 
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Vegetable food—Two prominent constituents make up the vege- 
table food of the redwing—grain and weed seed. Grain amounts 
to 70 and weed seed to 15 percent. The grain consists of corn, 
wheat, oats, and barley. Oats are the favorite. They amount-to 
over 47 percent of the yearly food, and were eaten in every month 
except February, when they were replaced by barley. The month 
of maximum consumption was December, when nearly 72 percent 
was eaten, but several other months were nearly as high. Wheat 
stands next to oats in the quantity eaten, nearly 13 percent. It is 
taken quite regularly in every month except March and May.  Bar- 
ley was found only in stomachs taken in February, October, and 
November, and nearly all of it was taken in February. The aver- 
age for the year is 5.5 percent. Corn is eaten still less than barley, 
and nearly all was consumed in September, when it reached nearly 
46 percent of the month’s food. A little was eaten in May, August, 
and October, but the aggregate for the year is only slightly more than 
4 percent. 

Weed seed amounts to 15 percent of the food of the bicolored red- 
wing. It is eaten in every month except May, when it gives way 
to animal food. The following species were identified: 

Sunflower (Helianthus sp.). Chickweed (Stellaria media). 

Tarweed ( Madia sativa). Catchfly (Silene sp.). 

Bur clover (Medicago denticulatum). Smartweed (Polygonum). 

Alfilaria (Erodium cicutarium). Sorrel (Rwmex sp.). 

Red maids (Calandrinia menzies?). Canary seed (Phalaris caroliniana). 

Pigweed (Amaranthus retroflexus). Sedge (Carex sp.). 

These seeds were eaten very regularly throughout the year. The 
greatest consumption is in March, 35 percent, but as the record for 
several other months does not fall much below, probably this has 
no special significance. All of the above weeds are more or less of a 
nuisance, though at times some of them may be used as forage plants. 
Fruit is not eaten by the bicolored redwing. 

Food of young—Among the stomachs of the bicolored redwing 
were 11 of nestlings varying in age from 4 days to 2 weeks. 
The food was made up of 99 percent of animal matter and 1 percent 
of vegetable, though most of the latter was mere rubbish, no doubt 
accidental. Caterpillars were the largest item, and amounted to an 
average of 45 percent. Beetles, many of them in the larval state, 
stood next, with 32 percent. Hemiptera, especially stinkbugs and 
leafhoppers, amounted to 19 percent. A few miscellaneous insects and 
spiders made up the other 3 percent. It will be noted that the food 
of the young is practically all animal and that a preponderance of 
caterpillars and beetle larvee makes it softer than that of the adults. 
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SUMMARY. 

In summing up the facts relating to the food of the bicolored 
redwing, the most prominent point is the great percentage of grain. 
Evidently if this bird were abundant in a grain-raising country it 
would be a menace to the crop. But no complaints of the bird’s 
depredations on grain have been made, and it is significant that the 
erain consumed is not taken at or just before the harvest, but is a 
constant element of every month’s food. As the favorite grain is 
oats, which grows wild in great abundance, it must be admitted 
that, with all its possibilities for mischief, the bird at present is 
doing very little damage. So far as its insect food goes, it does 
no appreciable harm and much good. Its consumption of weed seed 
is a positive benefit. Like the other redwings, it has interesting 
habits and a pleasant song, and for the present, at least, should be 
protected. 

OTHER REDWINGS. 

In addition to the stomachs of the bicolored redwing, a few of 
2 other species of redwings have been examined. They comprise 
16 stomachs of the tricolored redwing (Agelaius tricolor), and 12 of 

the western redwing (some form of A. pheniceus). From the exami- 
nation of sosmall a number, final data on the food can not be obtained, 

but so far as the testimony goes, it indicates that both species consume 
more insects and less grain than the bicolored. The stomachs of 
the tricolored contain 79 percent of animal matter to 21 of vegetable. 
The animal matter consists mostly of beetles and caterpillars, with 
a decided preponderance of caterpillars. The vegetable food is 
nearly all weed seed. One stomach alone contained barley. 

In the case of the western redwings, the animal food amounted 
to 63 percent to 87 of vegetable. The former was pretty evenly 
distributed among beetles, grasshoppers, and Lepidoptera (moths and 

_ caterpillars), and contained in addition a few aquatic insects. The 
vegetable food was largely weed seed. A little barley was foundin 
one stomach, and one was filled with oats. 

It is evident from the foregoing that the beneficial greatly out- 
weigh the injurious elements in the food of these redwings. 

BREWER BLACKBIRD. 

(Euphagus cyanocephalus. ) 

The Brewer blackbird (Pl. IV) occurs over most of the cultivated 

districts of California. By choice it is a resident of fields, meadows, 
orchards, and about ranch buildings and cultivated lands generally. 
It takes the place on the Pacific coast occupied by the crow blackbird 
(Quiscalus quiscula and xneus) in the Mississippi Valley and farther 
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east, and is so similar in appearance and habits that the eastern 
observer in California forgets that it is not the same species. It 
nests in bushes, weeds, and sometimes in trees, and is so gregarious 
that several nests are often built in the same vicinity. Large colonies 
frequently establish themselves near farm buildings, and feed freely 
in the stock yards and cultivated fields. When fruit is ripe these 
blackbirds do not hesitate to take a share, and they visit the orchard 
daily for the early cherries. 

They claim a share of grain also, but do not appear to eat it at 
harvest time so much as afterwards. Mr. Walter K. Fisher, writing 
from Stockton, Calif., on November 12,1897, reports them as feeding 
on newly sown wheat that had not been harrowed in, eating nearly 
all thus left exposed. He describes the birds as in such immense 
flocks in the grain fields that at a distance they looked like smoke 

rising from the ground, and says that stomachs of birds taken were 
full of wheat. On the other hand, Prof. A. J. Cook, of Claremont, 
Calif., says that he considered it one of the most valuable species 
in the State; and Mr. J. F. [lingsworth, of Ontario, Calif., in a paper 

read before the Pomona Farmers’ Club,% speaks of it as a beneficial 
bird, which should be protected. Mr. O. E. Bremner, State horti- 
cultural inspector, in a letter to the Biological Survey, says: 

The cankerworm episode is quite a common one with us here. In one district, 

Dry Creek Valley, Sonoma County, there has been a threatened invasion of the 

prune trees by spring cankerworms several times, but each time the blackbirds came 

to the rescue and completely cleaned them out. I have often seen bands of black- 

birds working in an infested orchard. They work from tree to tree, clearing them 

out as they go. Ifa worm tries to escape by webbing down, they will dive down and 

catch him in mid-air. 

During the cherry season the writer observed these birds in the 
orchards, and collected a number of them. They were seen to eat 

freely of cherries, and the stomachs of those taken showed that a 
goodly proportion of the food consisted of cherry pulp. While these 
observations were being made, a neighboring fruit raiser began to 
plow his orchard. Almost immediately every blackbird in the vicin- 
ity was upon the newly opened ground, and many followed within 
a few feet of the plowman’s heels in their eagerness to get every 
erub or other insect turned out by the plow. On another occasion 
an orchard was being watched while the far side was being plowed. 
A continual flight of blackbirds was passing in both directions over 
the observer’s head, and practically all of them alighted on the newly 
plowed ground, fed there for a while, and then returned, probably 

to their nests. When plowing was finished and harrowing began, 
the blackbirds immediately changed their foraging ground, and fol- 
lowed the harrow as closely as they had accompanied the plow. 

a Ontario Observer, June 3, 1899. 
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In the laboratory investigation of this bird’s food 312 stomachs 
were available. They were collected in every month in the year, 
and represent fairly the fruit and grain growing sections of the State 
from Santa Rosa southward. Many were taken in orchards and 
gardens when in the act of pilfering fruit or other products of hus- 
bandry. Besides adults, 29 nestlings of various ages are represented. 
The first analysis of the stomach contents gives 32 percent of animal 
matter to 68 of vegetable. The animal food consists of insects, spi- 
ders, sow bugs, snails, and eggshells. 

Animal food.—The animal food attains its maximum in April, 
when it reaches 82 percent. From that time it slowly decreases 
until December, when it is only 5 percent, and then rises toward its 

maximum. The increase is very sudden from March to April. Bee- 
tles constitute over 11 percent of the food, and of these 2.5 percent 
are predatory ground beetles (Carabide). April is the month of 
greatest consumption of beetles, 29 percent, but no carabids are 
eaten in this month. In June 22.5 percent of beetles are eaten, of 
which 12 percent are carabids. The amounts eaten in other months 
are Insignificant. The great bulk of the beetles eaten are the dark- 
ling beetles (Tenebrionid), which have much the same habit of 

living on the ground as the carabids, and are probably more abun- 
dant in California. One stomach was entirely filled with them. <A 
few click beetles (Elateridze) and some weevils were also eaten. 

Hymenoptera (wasps, bees, and ants) were eaten to the extent of 
1.7 percent of the food. Evidently blackbirds are too slow to catch 
often such agile creatures as wasps and bees. Hymenoptera were 
eaten in every month from March to November, inclusive. in June 
they amount to something over 7 percent, which is the maximum. 

Bugs (Hemiptera) of various kinds are eaten from April to Novem- 

ber to a small extent. They aggregate somewhat more than 1 per- 
cent for the year. In the month of greatest consumption, June, 
they reach only 5.5 percent. They belong mostly to the families of 
stinkbugs (Pentatomide) and shield bugs (Scutelleride). A black 

olive scale was found in one stomach. [les (Diptera) were eaten 
to a shght extent from April to July inclusive, with a trace in Octo- 
ber. The total for the year is only a little more than 1.5 percent. 
Like bees and wasps, flies are probably too quick to be easily caught. 

Caterpillars and pupz (Lepidoptera) reach the highest percentage 
of any item of animal food. They amount to nearly 12 percent, and 
are eaten in every month. April is the month when most are taken, 
over 38 percent, and the record for May stands nearly as high. They 
belong largely to the owlet moths (Noctuidz), which comprise many 
of those pests generally known as cutworms. The cotton bollworm, 
or corn-ear worm (feliothis obsoleta), was identified in 10 stomachs, 
and was probably contained in many more, but in a condition that 



62 BIRDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY. 

baffled recognition. The most interesting Lepidoptera were the 
pupe of the codling moth, found in 11 stomachs, 4 of which belonged 
to adults, while the other 7 were from nestlings, whose food will be 
discussed farther on. An orchardist told the writer that at one time 
his trees became infested with cankerworms, which swarmed all over 

the orchard and were rapidly destroying the leaves, when the black- 
birds came in great numbers from all quarters and fed upon the 
worms until they were practically exterminated. E 

Grasshoppers and crickets were taken from April to November, 
inclusive, and amount for the whole year to 3.5 percent of the diet. 

In June they constitute over 15 percent of the food of that month, | 
but only a moderate percentage was eaten in the other months. It 
is rather remarkable that birds whieh feed so much on the ground 
should eat so few of these insects, but this species appears to be 
mainly a vegetable eater, and to get the larger part of its animal 
food in April, just at its reproductive season, before grasshoppers 
are abundant. 

Following is a list of insects identified in the stomachs of the 
Brewer blackbird: 

COLEOPTERA. 

Triena scitula. Diabrotica soror. 
Triena longula. Diachus auratus. 

Bradycellus rupestris. Gastroidea sp. 
Scymnus lacustris. Blapstinus pulverulentus. 
Dermestes mannerheimi. Blapstinus rufipes. 

Saprinus obscurus. Apocrypha dyschirioides. 

Anchastus cinereipennis. Anthicus punctulatus. 

Aphodius rugifrons. Sitones sp. 

Aphodius granarius. 

HEMIPTERA. 
Saissetia olex. ; 

LEPIDOPTERA. 

feliothis obsoleta. Carpocapsa pomonella. 

Vegetable food.—The vegetable food reaches its maximum of 95 
percent in December, when animal food is least plentiful. It may be 
divided into fruit, grain, and weed seed. Fruit was eaten in May, 
June, and July, not a trace appearing in any other month. It was 
found in 63 stomachs, of which 37 contained cherries (or what was 
thought to be such); 2, strawberries; 3, blackberries or raspberries; 
and 21, fruit pulp or skins not further identified. The percentages 
for each month were 14 for May, 22 for June, and 15 for July, an 
average of 17 percent for each of the three months, or of a little more 

than 4 percent for the whole year. This certainly is not a bad 
showing, and if the bird does no greater harm than is involved in its 

fruit eating, it is well worth protecting. 
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Grain constitutes 54 percent of the yearly food of the Brewer 
blackbird. It is eaten in every month, and forms a respectable 
percentage in each. The greatest amount is taken in December, 
93 percent, and the least in April, 4 percent. Oats are the favorite 
grain. They amount to nearly 46 percent, and were found in 157 
stomachs. Wheat amounts to nearly 3 percent, and was contained 
in 11 stomachs. Corn ranks next as to quantity eaten, less than 2 

percent, but 1t was found in 17 stomachs. Barley occurred in only 
5 stomachs, but amounted to a little more than 2 percent. Only 
1 stomach held rye, but it amounted to more than 1 percent, for 
the stomach was nearly filled with it. Oats were the sole contents 
of 14 stomachs and wheat of 2. No stomach was completely filled 
with any other grain. Oats are evidently the favorite grain, 
whether we judge by the percentage eaten or by the number of 
stomachs containing them. Many of these were wild oats and of 
little economic value. 
Weed seed amounts to nearly 9 percent of the food, and, while not 

consumed in large quantities, is eaten to some extent in every month. 
The greatest amount is taken in March, 26 percent. October comes 
next, with nearly 16 percent. The least is eaten in December and 
January, when grain is at its highest point. But little weed seed is 
eaten in May and June, when cherries demand attention. Weed 
seed was found in 134 stomachs, but in rather small quantities in 
each. No stomach was completely filled with it. It seems to be 
taken, moreover, rather irregularly, as though it were merely a 
makeshift. A few other odd items, mostly rubbish, amount to less 

than 1 percent, and complete the quota of vegetable food. 
Seeds of the following uncultivated plants were identified: 

Lesser tarweed (Hemizonia fasciculata). Spurry (Spergula arvensis). 
Tarweed ( Madia sativa). Chickweed (Stellaria media). 

Bur thistle (Centaurea melitensis). Catchfly (Silene sp.). 

Alfilaria (Erodium cicutarium). Knotweed (Polygonum sp.). 

Black mustard (Brassica nigra). Brome grass (Bromus sp.). 

Miners’ lettuce ( Montia perfoliata). Wild oats (Avena fatua). 

Red maids (Calandrinia menziest). Monterey pine (Pinus radiata). 

Pigweed (Amaranthus retroflexus). 

Food of young.—Among the stomachs examined were those of 29 
nestlings, varying in age from twenty-four hours to some that were 
nearly fledged. Taken altogether, the stomachs contained 89 
percent of animal matter to 11.of vegetable. Over 74 percent of 
all was composed of caterpillars, grasshoppers, and spiders. Beetles 
in general amount to 6 percent of the food, or a little more than half 
the quantity eaten by the adults. Very singularly, however, 4.5 
percent of these are carabids, or predatory ground beetles, nearly 
twice as many as are taken by the parent birds, although soft food 

is usually preferred for feeding nestlings, Caterpillars, with a few 
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adult moths and some pups; aggregate 33 percent, which is three 
times as many as were eaten by the old birds. They were found in 
22 of the 29 stomachs. The most interesting part of this item is 15 
codling moth pupez that were contained in 7 stomachs. Four adult 
stomachs also contained one each of these pupe, but they seem to 
be mostly reserved as tidbits for the young. Grasshoppers and 
crickets were found in 21 stomachs, and aggregate 30 percent of the 
food, more than eight times as much as was eaten by the adults, so 
these insects also are evidently reserved for the nestlings. Spiders 
amount to 11 percent of the food of the young, although less than 1 
percent of the parents’ food. Various other insects and a few snails 
make up the rest of the animal food. 

The vegetable food consists of fruit, grain, and rubbish. Fruit, 
probably cherries, was found in 4 stomachs of one brood. The 
average for each stomach was 43 percent. This was the oldest 
brood taken, and the birds were nearly ready to fly, which probably 
accounts for the large proportion of vegetable food. Oats, found in 
the stomach of one bird about a week old, amounted to about 45 
percent of the contents, and seemed unusual food for so young a 
bird. The other two of the same brood had grass and other rubbish 
in their stomachs. Rubbish is the best term to describe the vegeta- 
ble matter in most of these stomachs. The fruit and grain were all 
that should be called food. 

One can not. fail to notice the very pronounced difference in diet 
between these nestlings and the adults. Not only is the animal 
food of the young greatly in excess, but it is practically made up of 
spiders, caterpillars, and grasshoppers. All of these are compara- 
tively soft-bodied creatures, and probably on that account are 
selected for the young. 

SUMMARY. 

In so far as its animal food is concerned, but little fault can be 

found with the Brewer blackbird. The insects eaten are fairly well 
distributed among the various orders, and include only a compara- 
tively small number that are useful. As to fruit, no more is eaten 
than may be considered a fair return for the destruction of insects. 
The weed seed eaten must be set down to the bird’s credit. All 
question, then, in regard to its economic position must rest upon the 
erain it eats. Most of the grain is taken in the months from August 
to February, inclusive. The average amount consumed in those 
seven months is over 75 percent of the food, while the average for 
the other five months is less than 24 percent, yet this last period 
covers the time from sowing to the end of harvest. As matters 
stand at present, probably the bird is doing no harm by eating grain, 
except perhaps under exceptional circumstances. It has a decided. 

=— 
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proclivity for oats, and if abundant would undoubtedly piove a 
menace to the crop. 

WESTERN MEADOWLARK. 

(Sturneila neglecta. ) 

Throughout California wherever grassy uplands, fields, and 
meadows occur, there will be seen the western meadowlark. Low, 
rich meadows, verging to marsh, with water near by, form ideal condi- 

tions for this bird. Nor does it disdain fertile hillsides when not too 
high, and when covered by a thick coat of herbage. Oniy pro- 
fessional ornithologists take note of the plumage differences between 
the eastern and western species of the meadowlark, but the difference 
in song is evident to the dullest ear. Owing to the snow, meadowlarks 
in the northern and eastern parts of the United States must migrate 
in winter far enough south to find open ground, but in California 
valleys no such necessity exists; so the bird remains on the same 
range the year round, and carries on its good work of destroying 
insects and weeds. | 
A few complaints have been made that meadowlarks in California 

eat the seeds of forage plants, notably clover, to an injurious extent. 
As most of the forage plants, including the introduced grasses of the 
Pacific coast lowlands, are annuals, the destruction of their seed 
would lessen the next season’s feed and be a damage. Probably, 
however, such harm is done only under exceptional circumstances, 
for the stomachs show only a very small percentage of seed of forage 
plants and no clover seed. Another report is that the meadowlark 
does considerable damage to peas. The earliest fields are most 
visited by the birds, and small patches are sometimes almost com- 
pletely destroyed. The later crops are not so badly damaged, and 
in extensive areas the loss is hardly noticeable. All the reports of 
damage to peas thus far received are from southern California, and 
very likely the explanation lies in some peculiar local conditions. The 
birds evidently lose their taste for this kind of food before the season 
is over, and probably find something more palatable which is wanting 
at first. 

In some parts of the San Joaquin Valley the meadowlark has been 
accused, and probably with good reason, of pulling up sprouting grain 
in early spring. It is stated that the bird bores down beside the new 
plant and draws out the kernel. In many cases the amount of grain 
thus destroyed is said to be large. In one instance it was stated that 
the crop over a limited area was reduced 50 percent. The evidence, 
however, is conflicting, as some grain growers in the same localities 
are not aware of any loss. It thus seems probable that the damage 
to grain by the meadowlark is limited in extent and very local. 

38301—Bull. 34—-10-——5 
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For the determination of the food of the meadowlark 91 stomachs 
were available, distributed throughout the year. The food consists 

of 70 percent of animal matter to 30 of vegetable. Broadly speaking, 
the animal matter is made up of insects and the vegetable of seeds. 

Animal food.—Beetles are the largest item of the animal part of 
the diet. They are evidently a favorite food, for they are eaten 
in every month, with a good percentage in nearly all of them. The 
amount for the year is almost 27 percent. Practically half of this 
consists of the predatory ground beetles (Carabide). It is not sur- 
prising that the meadowlark should eat these beetles, for nearly all 
of them live on the ground, and walk and run much more than they 
fly; hence they are easily taken. As nearly all the species subsist 
largely upon other insects, their destruction must be considered as a 
flaw in this bird’s record. All the other beetles eaten are harmful 

or neutral, and include a number of weevils. One stomach contained 

36 yucca weevils (Rhigopsis effracta). The greatest number of beetles 
appears to have been eaten in March, when they amount to 72 percent, 
but as only two stomachs were available for that month the record 
is unreliable. 
Wasps and ants (Hymenoptera) aggregate nearly 6 percent. 

They were eaten in every month but two, and ample material would 
undoubtedly show them in every month. Ants, being the more 
terrestrial, seem to be more natural food for the meadowlark than 

wasps or bees, but the bird gets a good share of both. Bugs (Hemip- 
tera) were eaten to the extent of a little more than 4 percent. 
Nearly all of them were stinkbugs (Pentatomide). They were not 
eaten very regularly, and several months were not represented. May 
was the month of greatest consumption, 27 percent, but this may have 
been accidental. 

Lepidoptera, largely caterpillars, aggregate about 15 percent. 
They were eaten in every month except August, when they were re- 
placed by grasshoppers. February is apparently the month of maxi- 
mum consumption, but a greater number of stomachs might prove 

differently. It is thought that many of these are of the kinds known 
as cutworms, though none were positively identified. All were un- 
doubtedly terrestrial species, for the meadowlark is not known to seek 
food anywhere but on the ground. 

Grasshoppers, when abundant, are usually eaten very freely by 
all ground feeding birds and by many arboreal species. The west- 
ern meadowlark eats them to the extent of something more than 
12 percent of its yearly food. This is a very small percentage for a 
bird of such terrestrial habits. The eastern form eats them to the 
extent of 29 percent, and in August the amount taken reaches 69 

percent of the food of that month. With the western species the 
consumption reaches 42 percent in August, which is the maximum 
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for the year. In the East the grasshopper season is limited to five 
months at most, but in California these insects can always be found. 
This makes it all the more surprising that California meadowlarks 
do not eat them more freely, but 1t 1s noteworthy that nearly every 
species of terrestrial bird in the Kast eats a larger percentage of these 
insects than does the related species on the Pacific coast. The 
actual percentage of grasshoppers proper eaten by the western 
meadowlark is even less than the above figures indicate, for the record 
includes quite a number of crickets, both the black and the brown 
or wood crickets (Stenopelmatus). One stomach contained 12 wood 
crickets. Crane flies (Tipulide), spiders, sowbugs (Oniscus), and a 

- few snails make up the rest of the animal food, nearly 6 percent. 
More than half of this item consists of the crane flies (daddy longlegs) 
found in one stomach taken in April, in which they amounted to 45 
percent of the stomach’s contents. 

The following insects were identified in the stomachs of the western 
meadowlark: 

COLEOPTERA. 

Calosoma externum. Eurymetopon cylindricum. 

Trixna longula. ° -Blapstinus dilatatus. 

Silpha ramosa. Rhigopsis effracta. 
Dolopius lateralis. Sitones hispidulus. 

Taphrocerus gracilis. 
ORTHOPTERA. 

- Stenopelmatus sp. 

Vegetable food.—The vegetable food of the western meadowlark 
may be arranged under three heads: Fruit, grain, and weed seed. 
In one stomach taken in November was found something which was 
doubtfully identified as fruit pulp, but no other stomach contained 
a trace of fruit, and this bird has rarely been accused of eating fruit. 
From August to March inclusive, grain is one of the most impor- | 

tant articles of food. The average monthly consumption for the 
year is 27.5 percent, but for the eight months just indicated the 
average is 41 percent. In the other four months, that is, from April 
to July inclusive, which include the ripening and harvesting of the 
crop, no grain except a little corn was eaten. Grain of some kind 
was found in 60 of the 91 stomachs, and 4 were entirely filled with it. 

Corn is eaten only occasionally, and amounts to but 1 percent of the 
food. It was all taken in May and June. Wheat was eaten from 
October to January, inclusive. It amounts to over t1 percent for 
those months, but to less than 4 percent for the whole year. As is 
usual with grain eating birds, oats are the favorite kind. They were 
eaten from August to March inclusive, and average nearly 33 percent 
for those eight months, and for the year a little less than 22 percent. 
The greatest quantity, nearly 57 percent, was eaten in January, but 
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nearly as much was taken in September. March, the month of seed- 
ing, shows the least, 10 percent. Barley was found in 6 stomachs 
taken in November, and amounts to less than 1 percent for the year. 
Weed seed forms only 2 percent of the yearly food of the western 

meadowlark. With the eastern bird it aggregates a little more than 
11 percent. It seems strange that a bird which obtains its food from 
the ground, and whose vegetable diet consists so largely of seeds, 
should neglect a food that furnishes sustenance to so many other 
species of birds. Weed seed was eaten so irregularly as to indicate 
that it was taken only as a makeshift. December was the month 
of greatest consumption, when it amounted to 15 percent. 

SUMMARY. 

Three items of damage may be brought up against the meadow- 
lark. The first is the destruction of predaceous ground beetles 
(Carabidz), which amount to one-eighth of its food. This, however, 

constitutes but a small offense when we consider the number of cater- 
pillars and grasshoppers which the bird also destroys. The damage 
to peas and grain when sprouting are undoubtedly real and insome cases 
serious, but the conflicting testimony in regard to these points indi- 
cates that this damage is due to local conditions, and it is probable 
that a careful study of the attendant circumstances will lead to a 
remedy. 

In some communities, especially in the South and West, where 
meadowlarks are most abundant, there is a tendency to include them 
among game birds. The tiny body of the meadowlark, however, has 
slight food value as compared with the value of the living bird to the 
agriculturist. While the western meadowlark can not be classed in 
the front rank of the proved friends of the farmer, its services are 
sufficiently real and important to earn protection wherever it is found. 

BULLOCK ORIOLE. 

(Icterus bullocki.) 

Over most of the plains and valleys of California, where trees are 
available for nesting and foraging, the Bullock oriole (PI. V.) is a com- 
mon summer visitant. In the West it takes the place occupied in the 
East by the Baltimore oriole. In food, nesting habits, and song the 
birds are similar. Both are migratory and remain on their summer 
range only about five or six months. They are rather domestic in 
habits, and take kindly to orchards, gardens, and the vicinity of 
farm buildings, and often live in villages and in the parks of large 
towns. Their diet is largely made up of insects that infest orchards 
and gardens. Their favorite foraging places are trees, where they 
may be seen examining every leaf in search of their customary food, 
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caterpillars and other leaf-haunting insects. When fruit trees are in 
bloom they are constantly busy among the blossoms, and probably 
save many of them from destruction. 

For the investigation of the food of the Bullock oriole 162 stomachs 
were available. They were taken in the five months from April to 
August inclusive, and probably give a very fair idea of the food for 
those months. Analysis of the contents shows about 79 percent of 
animal matter to 21 of vegetable. 

Animal food.—The animal food consisted mainly of insects, with a 
few spiders, a lizard, a mollusk shell, and eggshells. Beetles amounted 
to 35 percent, and all except a few ladybugs (Coccinellide) were 
harmful species. The coccinellids were found in 9 stomachs, but the 
percentage was insignificant. Many of the beetles were weevils, and 
quite a number belonged to the genus Balaninus, which lives upon 
acorns and other nuts. Ants were found in 19 stomachs, and 1 

contained nothing else. Hymenoptera other than ants were found 
in 56 stomachs, and entirely filled 2 of them. Including the ants, 

they amount to nearly 15 percent of the food of the season. The 
month of maximum consumption was April, when they reached over 
29 percent of the monthly food. 

One of the most interesting articles of food in the oriole’s dietary is 
the black olive scale (Saissetia olex). This was found in 45 stomachs, 

and amounted to 5 percent of the food. In one stomach these scales 
formed 87 percent of the contents; in another, 82; and in each of 

two others, 81 percent. In one of these 30 individual scales could 
be counted. Scales were evidently a standard article of diet. They 
were eaten regularly in every month of the oriole’s stay except April. 
Hemiptera other than scales are eaten quite regularly. They amount 
to a little more than 5 percent of the food. The month of greatest 
consumption was July, when they formed over 13 percent. They 
were mostly stinkbugs, leafhoppers, and tree hoppers. Plant lice 
(Aphididee) were found in one stomach. 

Lepidoptera, in the shape of moths, pup, and caterpillars, are the 
largest item of the oriole’s animal food. April, the month of the 
bird’s arrival from the South, is the month of greatest consumption, 
nearly 63 percent. The month when the fewest are taken is July, 
not quite 8 percent. This also is the month when the Baltimore 
oriole eats the fewest caterpillars. For the Bullock oriole the average 
consumption during its summer stay is a little more than 41 percent 
against 34 percent by the Baltimore. Perhaps the most interesting 
point in connection with the Lepidoptera is the eating of the pup 
and larve of the codling moth (Carpocapsa pomonella). ‘These were 
found in 23 stomachs, which shows that they are not an unusual 
article of diet. No less than 14 of the pupa cases were found in one 

_ stomach, and as they are very fragile, many others may have been 
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present, but broken up beyond recognition. It is curious that the 
oriole should find these insects. During the greater part of their 
larval life they are concealed within the apple. When ready to 
pupate they crawl out and at once seek some place of concealment, 

such as a crevice in bark or among clods or rubbish, where they can 
undergo their changes. To find them, therefore, birds must hunt 
for them. This would be very natural work for woodpeckers, tit- 
mice, creepers, and nuthatches, but it seems a surprising habit for 
an oriole. 

Grasshoppers probably do not come much in the oriole’s way. 
They were eaten, however, to the extent of a little more than 3 per- 

cent. In June they rise to somewhat more than 11 percent, which 
is the maximum. August is the month in which most birds eat the 
greatest quantities of grasshoppers, but none of the orioles collected 
in that month had eaten any. In spite of the fact, however, that 

grasshoppers are eaten so sparingly, 2 stomachs, both taken in June, 
contained nothing else, and another had 97 percent of them. 

Various insects and spiders, with a few other elements, make up 
the rest of the animal food, a little more than 5 percent. Spiders do 
not form any important percentage of the oriole’s food, but are prob- 
ably eaten whenever found. They were identified in 44 stomachs, 
but no great number appeared in any. The scales of a lizard were 
found in one stomach and the shell of a snail in another. Eggshells 
occurred in 8 stomachs, and one egg was apparently eaten when fresh. 

Eggshells are often seen in birds’ stomachs and in most cases are 
supposed to be empty shells, which have been thrown from the nest. 
In the examination of the stomachs of over 200 species of: birds, 
eggshells have been found in some of the stomachs of a great majority 
of the species. While most of these may have been empty shells, 
some of the cases are very questionable, and it is probable that occa- 
sionally individuals of most species of birds yield to the temptation 
to eat a fresh egg when a favorable opportunity occurs. 

Vegetable food.—Practically all of the vegetable food consists of 
fruit, which amounts to a little more than 9 percent. Other vege- 
table matter aggregating less than 2 percent is largely rubbish, prob- 
ably taken accidentally. Fruit was eaten in the four months from 
May to August inclusive. The maximum quantity was taken in 
July, when it amounted to nearly 40 percent. It was found in 67 
stomachs, of which 16 contained cherries; 11, figs; 5, blackberries or 

raspberries; 1, elderberries; and 34, fruit pulp not further identified. 

One stomach was entirely filled with the pulp and seeds of figs. 
While this is a high percentage-of fruit, most of which is of cultivated 
varieties, it is probably well paid for by the destruction of harmful 
insects. It is doubtful if any fruit grower would be willing to sacri- 
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fice the oriole, with its briliant plumage and cheerful song, even if 
it took more fruit than it now does. 

SUMMARY. 

From an esthetic point of view the Bullock oriole has few rivals, 
and from an economic standpoint it has only one fault—that it does 
eat some fruit. It is not, however, so abundant that its ravages are 
likely ever to become serious, and its present numbers should be 
strictly protected. 

SPARROW FAMILY. 

(Fringillidx. ) 

The sparrow family embraces a large number of birds of wide 
distribution, great diversity of form, and considerable variation in 

food habits. They are in general characterized by short, stout, 
conical bills, with which they hull seeds or crush beetles and the 

toughest skinned fruit. They are the great seed eaters of the feath- 
ered race. The quantity of seeds of noxious weeds consumed by 

the host of sparrows, especially in winter, is enormous. While the 
ereat bulk of the food of this family consists of vegetable matter, 
most of the species eat some animal food during the period of repro- 
duction, and feed their young upon it during the first two weeks of 
their lives. The sparrows proper, commonly known as finches, 
linnets, or buntings, are, with a few exceptions, of subdued colors 
and quiet habits and subsist mostly upon vegetable food. On the 
other hand, such aberrant forms as grosbeaks and towhees eat a 
certain amount of animal food throughout the year. 

In California about 60 species and subspecies of sparrows proper 
have been recorded, besides about a dozen grosbeaks and towhees. 
Not all of these, however, have such habits as render them of economic 
importance, and as many of the subspecies do not differ essentially 
in their food they are treated together. 

WILLOW GOLDFINCH. 

(Astragalinus tristis salicamans.) 

The willow goldfinch, while found over most of the State west of 
the Sierra, is very locally distributed. Its plumage is beautiful, and 
its song, while not remarkable for power or volume, is sweet and 

cheery. The western goldfinches, like the eastern, feed principally 
upon seeds, and seem to have a special taste for those of thistles. 
When one finds a ripe thistle head, he at once begins to pick out the 
seeds and scatter the down, at the same time making a great jubi- 
lation, as though he enjoyed the fun of seeing the down fly. This 
habit has earned for them the name of thistle bird. They are 
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eminently seed lovers, and rarely eat anything else, except a few 

‘insects during the season of reproduction. The only mischief so 
far imputed to them is the eating of the seeds of useful plants, such 
as lettuce and other vegetables on seed farms. Investigation has 
failed, however, to find a case where the damage was considerable. 
The writer visited some of the largest seed farms in California and 
ascertained that while birds, especially goldfinches, ate some of the 
ripening seeds, the damage had never been serious enough to warrant 
any protective measures. The writer observed goldfinches feeding 
on lettuce seed, but the birds were few, and all they could eat would 
have no appreciable effect on the quantity of seed harvested. 

One marked peculiarity of the goldfinches is their bibulous habits. 
They seem always in need of water, perhaps owing to the habit of 
eating dry seeds. The writer has seen more goldfinches drinking in 
one day than he has seen of all other species in his whole life. 

Only 84 stomachs of the willow goldfinch were available for exami- 
nation, but such is the uniformity of the food that a larger number 

would probably not give a very different result. No stomachs 
were taken in December, but all the other months were represented. 
The food for those months amounts to 5 percent of animal matter 
to 95 of vegetable. All the animal food was found in 10 stomachs, 
9 being taken in March, April, and May, and 1, containing 2 larva, 
in September. Practically all the vegetable matter is seeds. 

Animal food.—The animal food was composed entirely of 3 orders 
of insects: Bugs (Hemiptera), flies (Diptera), and caterpillars 

(Lepidoptera). Bugs were contained in 5 stomachs and were all 
plant lice (Aphidide). They aggregated a little less than 2 percent. 
Flies were found in 1 stomach taken in April. They were in the shape 
of larve or maggots and amounted to less than one-half of 1 per- 
cent. Caterpillars were contained in 6 stomachs and aggregated 
less than 3 percent. Beetles, wasps, ants, and grasshoppers, which 
so often constitute the bulk of the animal food of birds, are entirely 
wanting in the stomachs of the willow goldfinch, as also are spiders. 

Vegetable food—Vegetable matter appeared in every one of the 
84 stomachs, and 73 of them held no other food. Hulls of oats were 

found in 1 stomach taken in May. It amounted to 65 percent of 
the contents of that stomach, and was the only thing of economic 
value found in any one of the 84 stomachs. It amounted to less than 
one-half of 1 percent of the year’s food. Seeds of various weeds come 
to over 91 percent of the diet, and are found in every stomach in every 

month. For seven months weed seed constituted the entire food. 
The following plants were identified: Centaurea or bur thistle in 18 
stomachs, alfilaria or filaree in 13, sunflower in 12, groundsel in 4, 
mouse-ear, rust weed, and tarweed in 2 each. As the goldfinch takes 
a good deal of gravel into its stomach, many of the seeds are ground 
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up so that recognition is impossible. A few stomachs contained a 
vegetable food that could not be identified, perhaps some large seed 
broken up and discolored. Two stomachs containing this substance 
were those of nestlings 12 days old. One was entirely filled with it, 
but the other contained 75 percent of caterpillars. 

SUMMARY. 

There are probably few birds that do so little harm as the willow 
goldfinch. Its animal food, though small in quantity, is composed 
entirely of harmful insects. It eats no fruit and practically no grain. 
Most of its food consists of the seeds of noxious or neutral plants. Its 
food habits commend the bird, as much as its bright plumage and 
fine song. 

GREEN-BACKED GOLDFINCH. 

(Astragalinus psaltria hesperophilus.) 

The green-backed goldfinch (Pl. VI) occurs over most of California, 
except the mountains and the deserts, and is one of the most abun- 
dant birds. It is a lover of the orchard and garden, and delights to 
linger along the roads and in weed patches. Its favorite feeding 
grounds are in open pastures, where the bur thistle (Centaurea 
melitensis) grows, a plant specially adapted to the wants of the gold- 
finch, for it throws out from the roots short seed-bearing stalks that 
bear seed, while the rest of the plant is making growth and getting 
ready to produce the main crop. The goldfinches know where these 
seeds are, and apparently get every one of them. Next in favor is the 
sroundsel (Senecio), which grows in orchards, and on the unripe seeds 

of which the goldfinches feed to repletion. In the investigation of 
the food of this bird 476 stomachs were examined. They were taken 
in every month, and are well distributed. Animal food amounts to 

1.7 percent and vegetable food to 98.3. 
Animal food.—Animal food was contained in 50 stomachs, all 

taken in the four months from June to September inclusive, except 
one, which was taken in November. This stomach contained 20 per- 
cent of some insect food, apparently flies. In one stomach taken in 
September beetles formed 1 percent of the contents. No other trace 
of a beetle was found. <A smiall wasp or bee was identified in one 
stomach, also taken in September. It amounted to 2 percent of the 
contents and was the only hymenopterous insect found. Cater- 
pillars amount to only a small fraction of 1 percent, and were con- 

tained in 2 stomachs, one taken in June and the other in July. 
The great bulk of the animal food was made up of Hemiptera in 

the form of plant lice. These were found in 46 stomachs distributed 
through the four months from June to September inclusive, though 
more than half of them were taken in August. One stomach was 
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entirely filled with these insects, and in another 300 were counted. 
Considered in relation to the food of the year, however, they amount 

to only 1.6 percent. Many of these plant lice are of the kind com- 
monly called woolly aphids, because their bodies are covered with 
a white cottony appearing substance, really a white wax, which 

exudes from the body of the insect. While the destruction of this 
small number of insects may seem insignificant, yet the goldfinch is 

one of the forces that keep within reasonable bounds the immense 
swarms of these prolific and pestiferous creatures. By far the greater 

number of these aphids were found in the crops and not in the 
stomachs; but as many of the latter were not accompanied by the 
crops, possibly the goldfinch consumes many more of these insects 
than is shown above. Then, too, aphids are very fragile, and by the 
time they reached the stomach many of them were probably too much 
reduced to be identified. 

Vegetable food.—The vegetable food may be divided into 4 cate- 
gories: Fruit, grain, weeds, and miscellaneous matter. Fruit was 
found in 7 stomachs, all taken in June, July, and August. In one 

case 1t was a berry with small seeds, which have not yet been identified ; 
in the others it could be classed only as fruit pulp. Altogether it 
amounts to three-tenths of 1 percent of the year’s food. A single 
kernel of wheat was found in 1 stomach taken in December. Weed 
seed is the standard food of this goldfinch. It aggregates over 96 
percent of the year’s diet, and in January and March nothing else is 
eaten. The month of least consumption, August, shows over 86 per- 
cent, and in every other month it is above 94. While several species 
are eaten freely, the chief is the Napa, or bur thistle (Centaurea meli- 
tensis), which was found in 243 of the 476 stomachs, and would seem 

to be the staff of life of the goldfinch. Itisasmall hard seed covered 
with an apparently siliceous shell, with a hook at one end and a 
bunch of stiff bristles at the other.* Generally the bird skillfully 
removes this shell and swallows only the starchy pulp. Many kinds 
of weed seed were found in the 469 stomachs examined, and only 7 
did not contain any; 394 contained nothing else. 

Other vegetable food, some of it not satisfactorily identified and 
some of it rubbish, amounts to 14 percent of the whole. In regard 
to eating seeds of garden vegetables on seed farms, what was said of 
the willow goldfinch will apply with equal truth to this species. 
What seemed to be the petals of flowers were found in a few stomachs, 
but did not reach a respectable percentage. It does not appear 
that the green-backed goldfinch requires any other food than weed 
seed, and of this one or two varieties suffice. The following is a list 

a Pl. Il figs ad, Part, opp: ps 16: 



Bull. 34, Biological Survey, U. S. Dept. of Agriculture. | PLATE VI 

AHoenz Co Battimore_ 

GREEN-BACKED GOLDFINCH 



Soa seh fk, ad 



SPARROW FAMILY. 75 

of the seeds identified and the number of stomachs in which each 

species was found: 
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SUMMARY. 

If there are any faults in the food habits of the green-backed gold- 
finch, the writer does not know them. The little animal food it con- 

_ sumes consists of harmful insects, and practically all of its vegetable 
food consists of seeds of useless or harmful weeds. This goldfinch 
should be protected to the fullest extent. 

INTERMEDIATE AND NUTTALL SPARROWS. 

(Zonotrichia leucophrys gambeli and nuttallr.) 

One or the other of these two subspecies of the white-crowned 
sparrow is found throughout the year in some part of California, and 
in winter the intermediate (gambelz) is distributed nearly all over the 
lower parts of the State. These sparrows frequent valleys, brushy 
hillsides, highways, and cultivated fields. The only complaint against 
them is that in spring and in winter they eat buds of fruit trees. Buds 
are usually overabundant, and the loss of some is generally a benefit 
to the tree; in any event it would require a very thorough disbudding 

to do much damage. 
For the investigation of the bird’s food, 516 stomachs were avail- 

able, taken in every month of the year, though August was represented 
by only one, and May and July by two each. The first analysis gives 
7.4 percent of anima) matter to 92.6 of vegetable. 

Animal food.—Beetles amount to 1.4 percent of the food. In June 
they reach nearly 8 percent, but in the other months are unimportant. 
Practically all of them are harmful. Hymenoptera amount to 1.9 
percent. In June they reach over 16 percent, but in the other months 
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rise barely above 1 percent. They were contained in 66 stomachs, 
of which 48 held ants and 18 contained wasps and bees. Parasitic 
species were noted in several stomachs. 

Hemiptera amount to one-half of 1 percent, and were identified in 
11 stomachs, of which 5 contained black olive scales; 2, leafhoppers; 
3, stinkbugs; and 1, a tree hopper. Caterpillars are the largest item 
of animal food and amount to about 3.5 percent. Most of them were 
eaten in July, when they constituted 37.5 percent of the food, but as 
only 2 stomachs were collected in that month, this record can not be 
taken as final. 

Vegetable food.—F ruit amounts to 4.5 percent. It was eaten rather 
irregularly, but most of it from March to July, inclusive. A mere trace 
was found in stomachs taken in September and October. Elder- 
berries were found in 5 stomachs, blackberries or raspberries in 3, 
figs in 8, cherries in 2, and in 1 a small berry not positively identi- 
fied. The cherries were unripe and only partly grown. A little pulp 
was noticed that might have been from some larger fruit. The great 
bulk of it was taken in May, June, and July. Grain aggregates 8.6 
percent. It was contained in 69 stomachs, as follows: Oats in 56, 
wheat in 7, barley in 5, and corn in 1. Most of it was eaten in the 
three winter months, a little in the fall and spring, but practically 
none insummer. Only 3.5 percent was eaten in March, which would 
seem to indicate that this bird does not devour the newly sown grain. 

Like many other fringilline birds, white-crowned sparrows subsist 
largely on weed seed. It is eaten freely in every month, and amounts 
to 74 percent of the yearly food. June is the month of least consump- 
tion, 33 percent, but that is the month when the most insects and fruit 

are eaten. The 1 stomach taken in August was entirely filled with 
this food, and it was over 90 percent of the contents of those taken in 
September and October. Of the 516 stomachs only 38, or a little 
more than 7 percent, contained no weed seed. 

Following is a list of the species identified and the number of 
stomachs in which each was contained: 
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As this bird takes a great deal of gravel, the seeds eaten are soon 
ground into paste, which renders specific identification impossible. 
Many stomachs were entirely filled with food in this condition, which 
accounts for the large amount of unidentified material. Very few 
whole seeds were unidentified. The white-crown is evidently fond 
of variety, for several stomachs contained as many as 9 different 
species of seeds. It will be noted also that rough pigweed is the 
favorite food, while the Arkansas goldfinch preferred bur thistle. 

Miscellaneous vegetable matter amounts to 5 per cent, and was 
found in 30 stomachs. Of these, 11 contained fragments of flowers, 
probably of fruit trees, for in some cases the embryo fruit could be 
made out. This is not a very heavy indictment on the score of 
destroying buds and blossoms. Fibrous vegetable matter of uncer- 
tain origin was found in quite a number of stomachs; perhaps it was 
grass which had been subjected to the grinding action of the stomach. 

SUMMARY. 

Evidently neither the farmer nor the fruit grower has much to fear 
from the white-crowned sparrow. On the contrary the bird destroys 
some insects, all of which are harmful, and a vast number of seeds of 
noxious weeds. The little fruit it eats is mostly wild, and its grain 
eating is practically confined to the months when the only grain 
available is waste or volunteer. In the above record there is little 
to substantiate the accusation that the bird destroys fruit. buds, and 

probably it is only under very exceptional circumstances that it does 
any damage in this way. 



78 . BIRDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY. 

GOLDEN-CROWNED SPARROW. 

(Zonotrichia coronata. ) 

The golden-crowned sparrow arrives in California from the north 

in September, and departs for its summer residence in April. In 
winter it spreads over the country, lives wherever food can be obtained, 
except perhaps in the forest, and may often be seen in the garden 
among the fruit trees or in the rose bushes. It is also found in lonely 
canyons or on the cattle ranges in the hills. In general appearance 
and in food habits it does not differ essentially from the white-crown. 
For the determination of its food 184 stomachs were available, taken 
from October to April, inclusive. The animal food amounts to 0.9 
percent, vegetable to 99.1. 

Animal food.—The animal food consists of msects, and is pretty 
well distributed among the various orders. No great quantity was 
found in any one stomach, and it is eaten so rarely and in such small 
quantities that the wonder is that it is eaten at all. Singularly 
enough two worker honeybees were found in one stomach. It is 
evident that the golden-crown does not search for insects, and takes 
only those that come in its way. 

Vegetable food—The vegetable food consists of fruit, buds and 
flowers, grain, and some miscellaneous matter. Fruit can not be a 
prominent item in the food of this sparrow, owing to the time of year 
it spends in California. One stomach taken in March contained a 
little fruit pulp, probably left over from the previous season. Fruit 
was found also in 2 stomachs taken in October and in 2 taken in 
November. In one it consisted of elderberries; in one, of grape; in 
another, it was thought to be apple; while in the fourth, it was 
unidentifiable. In all, it amounts to a little more than 1 percent 
of the food. Remains of buds and flowers were found in stomachs 
taken in every month of the bird’s stay in the State, except October 
and November, when buds are very small. They were found in 56 
stomachs; the average for the season is 29.5 percent, and in March 
it rises to nearly 78 percent. Where this bird is abundant, it may do 
mischief if it visits the orchards. In the stomach of no other species 

yet examined has been found so much of this kind of food, which 
makes it probable that much of the bud and flower eating imputed 
to the linet and white-crown is really done by the golden-crown. 

Grain was eaten during every month of the bird’s stay in the State, 
but as none of these was a harvest month, little damage was done. 
March, the sowing month, showed but little more than 5 percent, 
while over 66 percent was eaten in January. The average for the 
season was nearly 26 percent. It was found in 23 stomachs, of 
which 12 contained oats; 6, wheat; 2, barley;2, corn; and 1, doubtful. 
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Weed seed amounts to 33 percent of the food and is eaten in every 
month. It is, however, complementary to the bud and blossom 
food, the one increasing as the other decreases. Weed seed begins 
with a percentage of 83 in October, and gradually diminishes, while 
buds and blossoms appear first in December with 22 percent and 
increase to their maximum in April. 

Below is a list of species identified, showing the number of stomachs 
in which each was contained: 
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The last item includes stomachs in which the food was ground to a 
pulp, rendering identification impossible. Few whole seeds were 
unidentified. Poison-oak seeds are indicated as found in 30 stomachs, 

but as a matter of fact not a single seed of that plant was seen in any 
stomach. The birds ate only the wax which surrounds those seeds 
rand which contains certain woody granules by which it can at once 
be identified. This species, then, does not aid in the dissemination of 
these noxious plants. 

SUMMARY. 

From the foregoing it is evident that the golden-crown during its 
stay in California does but little service in destroying insects. On 
the other hand, it does no direct harm to fruit, and little, if any, to 
grain. It does good by destroying weed seed, although not as much 
as some other species. By the destruction of buds and blossoms it 
may do serious harm where it is numerous and visits the orchards. 
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2 

WESTERN CHIPPING SPARROW. 

(Spizella passerina arizone.) 

The western chipping sparrow occurs during the breeding season 
and early fall over most of the State, and winters sparingly in the 
southern part. Like its eastern relative it is very domestic, and often 
builds its nests in gardens and orchards. The bird well merits the 
name socialis, now, unhappily, superseded, and its gentle and con- 

fiding ways endear it to all bird lovers. It is one of the most insectiyv- 
orous of all the sparrows, and is valuable in the garden or about the 
farm. 

For the investigation of this bird’s food 96 stomachs were available. 
They were taken from April to October inclusive, and probably give 
a fair idea of the food for that part of the year. It is quite likely 
that the winter food consists largely, if not entirely, of weed seeds, as 
4 stomachs taken in the southern part of the State in winter (not 
included in this investigation) were almost entirely filled with this 
food. The first division of the stomachs’ contents gives 45 percent 
of animai food and 55 percent of vegetable. 

Animal food.—The animal food consists of insects and spiders, with 
afew bits of eggshell. Beetles were eaten from April to August inclu- 
sive, with the maximum of 23 percent in July. In one stomach were 
the remains of 30 weevils or snout beetles, but so badly crushed and 
broken that specific identification was impossible. The average 
monthly percentage is 6.7. Hymenoptera amount to 11.8 percent. 
They are represented mostly by ants, with which several stomachs 
were entirely filled. The greatest quantity were daten in June, when 
they aggregated 67.5 percent, or more than four-fifths of the animal 
food for the month. In the other months they were taken rather 
irregularly and in small quantities. 

Hemiptera are eaten to the average extent of 7.5 percent. They 
appear rather irregularly, and the greatest consumption is in October, 
20 percent. None were found in August or September stomachs, but 
as only 4 were collected in October, and not many in the two previous 
months, the record can not be considered as fully reliable. They con- 
sist of stinkbugs and leafhoppers, with a few others, of which the 
most interesting are scales and plant lice. These were each found in 
5 stomachs. The scales were the black olive species (Saissetia olex). 

Diptera, or flies, do not appear to be favorite food with the chipping 
sparrow. They were eaten only in the months from April to July 
inclusive, with the maximum consumption in May, when about 12 
percent were taken, or more than half of all. The average per month 
is only 3 percent. 

Caterpillars are evidently the favorite animal food, as they were 
eaten to an average extent of 14.7 percent, or more than any other 
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insect. They appear in the food during every month of the bird’s 
stay in the north except October, and probably a greater number of 
stomachs would have shown some in that month. Two stomachs 
contained pupe of the codling moth. Only one stomach held grass- 
hoppers, and that was taken in June. Some spiders and eggshells 
make up nearly 1 percent, and complete the animal food. 

Vegetable food.—Grain in the shape of oats was found in 5 stomachs, 
all collected in July. The total amount for that month is 6 percent, 
or less than 1 percent for the season. A mere trace of fruit was found 
in one stomach in June. Weed seed was eaten in every month of the 
bird’s stay, and probably throughout the year. It amounts to over 
53 percent of the food, and in September rises to 98 percent. June 
was the month of least consumption, 9 percent, when insects evidently | 
took its place. The species identified, and the number of stomachs 
in which each was found, are as follows: 

iter inst lea (Cem Unuieds TRCUILCTSIS) 22-0 3= sees teas Pe A ek ol Sl oR ee 2 
Niginishade (S Olan MONUM)) enact ae 2 Soe ee see Sees te td pete ete il 
PMT Lean CLNOOU EL MACLEULOM Nine Net oR NES OE a ars oo aes cas obec bot ay 
Minenclettuceslonid peroudta) —-.3.- suas 8226 ellis. bole 3 

redemmaidsxcGalmannianmnenzerst) 25 ee ets cl ete boss ee 2 
Rouweh pisweed (Amaranthus retrofiexus) 02.22... ett eee ees eter ag 16 
Wintelowmec dS ecllonia media )=2 = 5422-25. 2 2 322 2-2-2 - 2 beet esse ee = 13 

Kee ineeda@eOlUOGILU ND Sa) Manette Rie ms ee ee ol i ooo icleiaieis Sate 1 
SIRT NV Chel CCITICADROLCTISG) naan a See ai ae ee ok oe ey Coke ee ce Shee eds 1 

Mea Glowarbaccs (20045 0m) ease ee emer 2 (926 te tn eS SS. LR ee ne Sele 1 
eal Cpotassy (ROM ICUIIU SON OUIUALE a. sant Bat OS os ele st ee Y 2 

Wwaldioats (Avena jarug) i... => 5. a2 ESE ec ga Se aR ee eT 1 
SECIS ((COMRGIP Sc) says sts ees co ae cP Z 

Oana lem pec meer te eee ee ieee eee cat cet a de ES oS. Beinn oe coe bute BP 

Most of the unidentified seeds were so badly ground up that it was 
impossible to recognize the species. The greater part probably 
belonged to species included in the above list. A few very small 
grass seeds were not further identified. 

Feeding the young.—A nest with 4 young of this species, about 6 days 
old when first observed, was watched at different hours on four days. 
On the morning of the fifth day a pair of jays carried off the young 
birds. In the seven hours of observation 119 feedings were noted, 
or an average of 17 feedings per hour, or four and one-fourth feedings 
per hour to each nestling. This would give for a day of fourteen hours 
at least 238 insects destroyed by the brood. 

SUMMARY. 

In the foregoing discussion of the food of the chipping sparrow it 
plainly appears that the diet is made up almost exclusively of harm- 
ful elements. No useful beetles of any consequence were eaten. Of 
Hymenoptera, ants, which are either harmful or neutral, predominate, 

38301—Bull. 34—10——6 
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while caterpillars, which are a universal pest, are the favorite animal 
food. In the vegetable portion of the diet fruit and grain appear as 
mere traces, while the seeds of noxious weeds make up the bulk of 
the food. It is not necessary to further eulogize this bird, as it is 
already welcomed everywhere, as it should be. 

WESTERN SNOWBIRD. 

(Junco hyemalis thurbert and other subspecies. ) 

Several subspecies of junco occur in California. One form, J. 
pinosus, is a resident of the Monterey Bay region the year round. 
Another, thurberi, is a resident of the State throughout the year, but 
winters in the valleys and breeds in the mountains. Two others, 
oreganus and connectens, occur in winter only, when all the forms 

spread out and cover a considerable part of the State. It would be 
better to treat the four races separately, but as many of the stomachs 
were collected before the races were recognized, their exact identity 
is unknown. They will be discussed, therefore, as a whole, but what 
is said of summer food will not apply to oreganus and connectens. 

For this investigation 269 stomachs were available. They were 
collected in every month except May. March, April, June, and 
August are poorly represented, but the other months have each a 
good quota. The first analysis of the food gives 24 percent of animal 
matter to 76 of vegetable. 
Anmal food.—Beetles amount to 5 percent, and nearly all were 

eaten in the months from March to July inclusive, with no record 
for May. With the exception of two ladybirds (Coccinellide) found 
in 2 stomachs, not a useful species was identified in the whole. 
Weevils make up the bulk of this 1tem, and a species of scolytid 
(Phleosinus punctatus) was found in 1 stomach to the extent of 

65 percent of its contents. Hymenoptera were represented mostly 

by ants, with a few wasps, amounting in all to’a little more than 2 
percent of the food. Caterpillars are apparently the favorite insect 
food, forming 9.4 percent of the diet. The great bulk were eaten 
from April to August, and the single stomach taken in August con- 
tained 67 percent of them. No special pest was identified. Bugs, 
grasshoppers, a few other insects, and spiders, make up the remainder 
of the animal food, 7.3 percent. 

Vegetable food.—Seeds of blackberry or raspberry were found in 
1 stomach and elderberries in 2. In 14 stomachs taken in November 
was found fruit pulp averaging over 11 percent of the food of the 
month. As all fruit except olives is harvested before that time, 
probably the berries were of no value. 

Grain was eaten from October to March inclusive, and amounted 

to 8 percent for the year. All of it was contained in 30 stomachs, as 
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follows: Oats in 15, wheat in 9, barley in 4, corn in 1, and unidenti- 

fied in 1. None was taken in a harvest month. The greatest 
amount, more than 30 percent, was eaten in March, the sowing 
month, probably much of it from newly sown fields. 
Weed seed aggregates 61.8 percent of the food, and was eaten in 

every month. In September it amounted to nearly 95 percent. A 
few seeds, mostly of grass, were not identified. The following is a 
list of identified species and the number of stomachs in which each 
was contained: 
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Remains of blossoms were found in 1 stomach. The seeds of 
poison oak were not discovered in the stomachs, but the characteristic 
eranules that are embedded in the waxy coating of the seeds were 
identified, thus showing that the birds eat this wax without swallow- 
ing the seed itself. 

SUMMARY. 

The insect food of the snowbirds is composed almost entirely of 
harmful species, of which caterpillars form the largest item. Snow- 
birds do no damage to fruit or grain. They eat large quantities of 
weed seeds, thereby rendering a service to agriculture, 
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WESTERN SONG SPARROW. 

(Melospiza melodia samuelis, heermani, and other subspecies. ) 

Song sparrows inhabit not only the greater part of California but 
all of the United States, except areas where conditions are unsuitable. 
These birds vary much in habits, as well as in size and coloration. 
Some forms live along streams bordered by deserts, others in swamps 
among bulrushes and tules, others in timbered regions, others on 
rocky barren hillsides, and still others in rich fertile valleys. Each 
area has its peculiar form, and in fact it is hard to imagine any locality 
adapted to a land bird of the Temperate Zone which does not fit some 
form of the song sparrow. With such a variety of habitat, the food 
of the species necessarily varies considerably. It is impossible to 
treat here the several forms separately, and the best we can do is to 
give a general idea of the yearly diet of the species as a whole. 

For the investigation of the food of the western song sparrows, 321 
stomachs, belonging to 4 or 5 subspecies, were available. They 
were collected in every month of the year, and fairly represent the 
whole State. The first analysis separates the food into 21 percent 
of animal matter and 79 of vegetable. This is less animal food than 
is eaten by the snowbird, much less than by the chipping sparrow, 
but much more than by the white-crowned or golden-crowned 
sparrows. | 

Animal food.—Animal food, consisting principally of insects, is 
eaten with a fair degree of regularity through the year. Beginning 
with a minimum of 3 percent in September, based on the examina- 
tion of 97 stomachs, it rises gradually to a maximum of over 71 
percent in May. Beetles are the largest item, and a greater or less 
number were eaten every month except December, an omission 
probably accidental. The average for the year is 6.6 percent. In 
June, the month of greatest consumption, nearly 29 percent were 
eaten. With the exception of the remains of tiger beetles (Cicin- 
delidz) in 3 stomachs and predaceous ground beetles (Carabide) in 
10, all were of harmful families, the leaf beetles (Chrysomelide) and 

weevils (Rhynchophora) being most prominent. 
Hymenoptera (bees, wasps, and ants) were taken very irregularly, 

and amount to only 3 percent of the food. Ants were found in 22 
stomachs, and bees and wasps in 20. Hemiptera, or bugs, form only 
about 2 percent of the year’s food, but 17 percent of the food eaten 
in May. The black olive scale was found in 2 stomachs and a species 
not identified in 1. Leafhoppers, spittle insects (Cercopide), and 
a few other forms make up the rest of this item. Diptera (flies) were 

eaten from May to September inclusive. In May they amount to 
over 11 per cent, but fall away rapidly, and the aggregate for the 
year is only 2 percent. <A few crane flies (Tipulide) and the house 
fly family (Muscide) were the only forms recognized. 
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Caterpillars, while taken in nearly every month, were eaten very 

irregularly and to the extent of 4.3 percent only. There was a fair 
percentage from March to August inclusive, but in other months a 
trifle or none, except December, in which 5 percent were found. May 
shows the greatest amount, 14 percent. Grasshoppers are apparently 

not relished by the song sparrow. A mere trace of these insects was 
found in a few stomachs collected in February, May, June, and August. 

They do not form an appreciable percentage of the food. A few 
insects too finely pulverized for recognition, some spiders, and a few 
snails make up the remainder of the animal food, 2.5 percent. 

Vegetable food.—Evidence of fruit eating was found in 19 stomachs 
as follows: Seeds of Rubus (blackberries or raspberries) in 9, elder- 

berries in 4, cherries in 2, figs in 1, and fruit pulp or skins in 3. In 
all it amounts to a trifle more than 2 percent of the food. Grain was 
absent in all stomachs collected from February to June inclusive, and 
in November. What was eaten in the other months comes to a little 
more than 3 percent for the year. The most, 11 percent, was taken 
in January, but July shows very nearly the same. This last was 
perhaps gleaned from the field. The varieties are as follows: Barley 
found in 7 stomachs, oats in 5, and wheat in 2 

The chief food of the song sparrow is weed seed. This amounts 
to 73 percent of the year’s food, and varies from one-fifth to very 
nearly the whole of each month’s diet. In September, when animal 
food is at its minimum, weed seed reaches a little more than 93 per- 
cent. On the other hand, in May, when animal food is at its maxi- 
mum, weed seed shrinks to a little less than 21 percent. Of the 321 
stomachs, 302, or 94 percent, contained weed seed. Of these, 171, 
or 53 percent of all, were completely filled with it. There were only 
19 stomachs that did not contain more or less of this food. The 
record of this sparrow for eating weed seed is excelled by only four 
species of California birds—the linnet, the two goldfinches, and the 
white-crowned sparrow. 

Following are the species of weed seeds identified and the number 
of stomachs in which each was found: 

SUMNMONVEIN CM CUAMULUSISO tneteee sua Gee 2 eet bos cee ece coke toe te eed 1 
Lesser tarweed (Hemizonia ee) Ue ee a rd Avia Deets eet Rn iene eee APB Air 1 
MNaNWiCCOR CMOCLONSATIU CG) Merten wes ety Se CN se ede See es 9 
MEAWee CM CAICNETRISICOLUIM) earn af sb NA ok ose tien aie Sees 7 
Dar taistle (Centaurea melitensis eo 22. 2s) 4 bee bee eae Se Ps ee 36 
Sow thistle (Sonchus asper and oleraceus).......------+----- Ppt era panther ia, hs 5 
Salsiinzs lind go DOGOM MONEEOUUUS eos fas SoA UE Soe ee Sh a at 
seta a CCIIEN UL MNT LCRVCQIELE pace rai Nees aie IE) WEEN SNM Ta yee ae 8 hay eels 1 
INO SINAMeN(SOLOMRLMMMIGTUNY fincas a A: ws Eig te ee Ele oe re meee 35 
INEINet baka (OpUlastemOpulfOllius) so 02. joven. eee ee Ma be 1 
Murkey;maullermCMremocarpus sctigerus) 2/6202 Sees a es a 1 
HROISOMPO DK CUILUESNOLDETSTLODO) 29288 a Eo Ree a es 2 Aes iors Sk Ae 3 
PML ATTA ROOT CUCULOTUILI) <!oha)aie 8, a cule aletd e!atyerele le pine o's 4/2/8 oh bls Ea our e 23 
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Geranium (Gerancum COnOlaTaa rn) ee ea ce iL 

Mustard (Brassica, nugra)i0. sone ee ee eee 1 

Miner’slettuce (Montia perfoliata) =. ae ee ee 26 
Red maids (Calandmnia menziest) =... =. oe ee 6 

Pigweed (Chenopodium albtm) sox ee ee 1 

Rough pigweed (Amaranthuswetrojlexius) p22 = ee ee 113 
Spurry: (Spergula, arvensis) so. 2: cece oe ys ee ee a ee ee 2 

Chickweed ,(Siellaria media) este 5. 20. Ce a a ee ee ee ee 32 

Gatchifly-(Selene sp). 2% Seki eo ee ee ee ee eee 33 

Knotweed (Polyqoniune sp) esse tens a ene ee ae oe 44 

Sorreli((Rumerisp!) ores OR: ee aera Oe otek ek ee re eee 16 

Brome grass:(b7romius sp.) es ee i eee ee ee 4 

Wald: oatsx(A vena s/fatia)acee eee ek ees ee Bers 14 
‘Timothy: (Philewm pratense) e232 8 ee a aa ht cere eee 1 

Canary seed (Phalaris:caroinianag) i. sss... = he ee ee 2 

Hox*tark(Chaeiochloa:spoe.2-c2 pe see os oe ee ee ee eee 1 

Panicerass CPAntwcune SENGUINGIE)=55 es a ee oe eee 4 

edge’ ( Carer Sp)’. -s25 25 eas sO PE anes ee eee 8 

Wnidemtified S. 25 So nec eee ee re See or ee te 97 

As usual, the unidentified were either ground to pulp or were seeds 
of some unknown grass. Evidently the rough pigweed seed (Ama- 
ranthus) is the favorite. Several stomachs contained nothing else. 

SUMMARY. 

The economic status of the song sparrow can be summarized in a 
few words. It eats a comparatively small number of insects, the 

majority of which are noxious. Fruit and grain are eaten so little 
as to be of no consequence. Nearly three-fourths of the diet consists 
of seeds of weeds, most of which are a nuisance. Neither stomach 

examinations nor field observations furnish evidence that the song 
sparrow does any harm. 

SPOTTED TOWHEE. 

(Pipilo maculatus and subspecies. ) 

Under one or other of its several subspecific forms the spotted 
towhee occurs almost throughout California. As it is resident over 
much of its range, the good or harm it does continues through the 
year. It is eminently a bird of the ground and underbrush, and 
delights in the thickest shrubbery, where 1t scratches among the dead 
leaves and twigs. Anyone who approaches the bushes too closely 
will probably see the bird depart from the opposite side and plunge 
into another thicket, and in this way one may chase it for hours with 
no more than an occasional glimpse. This bird is not common about 
orchard or garden, the chaparral-covered hillsides and canyons being 
more congenial resorts. It is abundant and widely distributed, and 
hence is comparatively important from an economic point of view. 

For the investigation of the food of this bird 139 stomachs were 
at hand, collected in every month of the year, though November to 
May inclusive were not represented as fully as was desirable. The 
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first analysis of the food gives 24 percent of animal matter to 76 of 
vegetable. Dead leaves, bits of twigs, rotten wood, and other rub- 
bish are very common in the stomachs, and probably are swallowed 
accidentally with more nutritious morsels. 

Animal food.—Beetles are the largest item of animal food, and 
amount to a little more than 10 percent. Although the larger part 
of the towhee’s living is gleaned from the ground, only 4 stomachs 
contained the remains of predaceous ground beetles, and 2 others 
the remains of ladybirds (Coccinellide). Weevils were found in 26. 
stomachs, and in 13 stomachs were the remains of that harmful 

chrysomalid beetle Diabrotica soror. Besides these were fragments 
of elaterids, buprestids, and cerambycids, all of which in the larval 

state bore into trees and other plants and do great mischief. Hymen- 
optera amount to 6 percent of the diet, but are eaten rather irregu- 
larly. They are mostly taken in summer, but some appear at all 
times of the year. They were found in 39 stomachs, of which 25 
contained ants, and 14, wasps and bees. 

Bugs (Hemiptera) amount to 14 percent, and are distributed among 
several families; but the only point that merits mention is that the 
black olive scale was found in 4 stomachs and an unidentified scale 
inl. The spotted towhee does not appear to care for grasshoppers. 
They form only 1.7 percent of the year’s food, and are eaten very 
irregularly. In June they reach a little more than 11 percent, in 
August they amount to only 6 percent, and few were found in other 
months. Caterpillars aggregate 3.5 percent of the food. They are 
eaten rather irregularly, without much regard to season, but the 
greatest number, 12 percent, were taken in April. A few flies, some 
other insects, spiders, millepeds, and sowbugs (Oniscus) make up 
about 3 percent, the remainder of the animal food. These last are 
just what the bird would be expected to get by scratching among 
underbrush. 

Vegetable food.—Fruit was eaten in every month from May to 
November inclusive, with a good percentage in each month. Janu- 
ary also shows 11.7 percent, but this was either wild or waste. The 
average for the year is 17.7 percent. The month of greatest consump- 
tion was November, when it amounted to 53.6 percent. All of it 
was in the shape of fruit pulp, not further identifiable. At that time 
of year it could have been of no value. Fruit pulp, identified only 
as such, was found in 23 stomachs. Rubus seeds and pulp (rasp- 
berries or blackberries) were found in 23 stomachs; cherries, grapes, 
and figs in 1 each. Elderberries (Sambucus glauca) were found in 6 
stomachs, snowberries (Symphoricarpos racemosus) in 3, and black 
twinberries (Lonicera involucrata) in 1. The fruit eaten in June and 

July was almost entirely Rubus fruit, which may have been either 
wild or cultivated, except in one case, where the seeds of Logan 
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berries were identified. In August and September the fruit eaten 
was of the larger varieties, like apricots, peaches, and prunes. Later 
in the year the wild kinds only were taken. The one stomach which 
contained cherries was collected the last of May. If this bird were 
as abundant as the linnet, it would do considerable damage to the 
larger fruits. Under present conditions its depredations probably 
pass unnoticed. 

Grain was eaten from June to December, inclusive, except in 
November. The amount for the year is 4.7 percent. In August, the 
month of greatest consumption, 16 percent was taken. It was found 
in 17 stomachs, of which 10 contained oats; 3, wheat; 3, corn; and 

1, barley. As most of this was gleaned after harvest, probably no 
harm was done. 
Weed seed is a standard article of diet with this bird, as with 

many others. It was found in 93 of the 139 stomachs, and 11 con- 
tained nothing else. The average amount for the year is 34.6 per- 
cent of the food, and it was found in every month except March; 
but as only one bird was collected in that month, the exception is 
probably accidental. January was the month when most was eaten, 
62.8 percent, but as some other months stood nearly as high, this 
has no special significance. Bur thistle seems to be the favorite 
seed, although the towhee does not show so strong a preference for 
any weed as some other species exhibit. 

Following is a list of species identified and the number of stomachs 
in which each was found: 

Parweed i eMadrarsaiug)s 12 he eee ee ee ee Ne ot No 10 
Burtthistle-(@entawneamelrtensys))- e-store) ee ee 27 

Nightshade:GSolanwm10grum) sec oe = a = oe Oe ee iene Se Oe eee 8 
Plantain (Plantagovlanceolata) <. ieees.2— 22 | aan oe eee A eo 1 

Senna (CCasstaisp.)s.s eee eee es eee Bie ae oes 0 yee ee 1 
Clover Glrijoliimisp.)i4 Aa.6 Poe ee Ree eee ee Gee ee eee 1 
Leoumestumidentiied as sete 7 Siete ok eee ee eee a ges ey ae 3 
Durkey: mullem*?(Hremocar pos ‘seligerus)2- 49. se ee ee 2 
Poisomoak Ghhus diverstloba). ese. 5. eee ee a ee ee 11 
Sumac: GRAUS Spy )ic =. <So hy Ge wes ee ae A ey ome ae ee ee 1 

ATH larias CHRO VUMICLCULATUUNY) oe oe as = Se es ee ye ee Rae ee iM 

Mustard (6 7rassicaqigral) 2 5a ae Ee fae ig eee 1 
Miners’ lettuce: (Monta mpenfoliata)a seca. seen es ore oe eee 8 
Red maids;( Calandrinza menziesii ya Se ee ee 
Rough pieweed:.( Amaranthus retrofjlerus) <r eee ee pena ee ee let 
Chickweed=(Sitellarva media). == ee pee eee ee ee ee ee 8 
Knotweed"(Polyjgonum: sp:.) os st eee eee re ea ee 4 
Sorrel (Ritmenisp- ye hs ee rs Se age ce tect seg 5 
Wid. oats: CAveng fatua)ia. = 4 Pee ee a see ee a EME is as 9 
sedve( Carex sp.) i> 35 220 2S a ee Be ee ee eee 3 
Unidentified esse 2S ye ae en a ae ee 34 

Another article of the towhee’s food is mast. It issomewhat difficult 
to distinguish between mast and weed seed when both are ground to a 
pulp. As divided, however, mast amounts to 15.6 percent of the 
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food. It was found in moderate quantities in stomachs collected 

from September to February inclusive, and in April also it reached 
25 percent, with a trace in June. February was the month in which 
most was eaten, 46.5 percent. It was found in only 22 stomachs, 
but 8 of them were completely filled with it. Leaf galls and some 
unidentified vegetable matter make up a little more than 3 percent, 
and complete the vegetable food. 

SUMMARY. 

The spotted towhee is not numerous enough to inflict any great 
damage, whatever its food habits. Should it become very abundant 
it might do harm to fruit; but it is so shy that the more the country 
is cleared and settled the more rare is it likely to become. 

CALIFORNIA TOWHEE. 

(Pipilo crissalis and senicula.) 

In rural communities on the Pacific coast, the California towhee 
occupies a place similar to that of the robin in the east. It is quite 
domestic in habits, and not only is it a familiar sight about orchards 
and gardens, but it often builds its nest in the shrubbery and vines 
around the house. Its habits are somewhat more terrestrial than 
those of the robin, and the fruit it eats is largely that which it finds 
on the ground. Like the spotted towhee, it forages much under 
bushes and vines, scratching among the rubbish for food; however, it 

does not confine itself to such places, but frequents also the open 
ground, looking for insects and seeds. At such times a pair are 
almost invariably seen together. The species does not migrate. 
One or other of its subspecies inhabits most of the valley and foot- 
hill country of California west of the Sierra Nevada and San Jacinto 
mountains. ; 

For the study of the bird’s food 399 stomachs were available, col- 
lected in every month, with a fair number in each month. The first 
analysis gives 14.26 percent of animal food to 85.74 of vegetable. 
The animal food consists of insects and a few spiders, millepeds, and . 
snails. The vegetable part is made up of fruit, grain, weed seeds, 

and a few miscellaneous substances. 
Animal food.—The largest item of the animal food consists of bee- 

tles, which amount to 5 percent. The predaceous ground beetles 
(Carabidee) were found in 30 stomachs, and were the only useful 

beetles eaten. Weevils, or snout beetles, were found in 55 stomachs, 

of which 1 contained 15. Among them was identified one speci- 
men of Calandra oryza, the rice weevil, an insect that does much harm 
to rice. A decidedly harmful species of chrysomelid beetle (Diabro- 
tica soror) was found in 43 stomachs. All the other beetles, which 
belong to several families, are harmful. While beetles were eaten in 
every month except December, the great bulk were taken from April 
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to July, inclusive. In June they amount to nearly 15 percent, which 
is the highest for any month. 

Hymenoptera amount to less than 2 percent. They consist of ants 
found in 47 stomachs and bees or wasps in 23 stomachs. Hemiptera, 
or bugs, are eaten to a small extent in nearly every month, but do 

not reach a high percentage in any. The maximum, 6 percent, occurs 
in March. The average is barely 1 percent forthe year. The favorite 
kinds appear to be leafhoppers, shield bugs, and stinkbugs. Black 
olive scales were found in 11 stomachs, and a second species, not 
identified, in 1. 

Caterpillars are eaten sparingly in every month. The amount for 
the year is 3.26 percent, and the maximum consumption, 8.5 percent, 
occurs in March. Pupe of the codling moth were found in 2 stom- 
achs. Grasshoppers and crickets amount to 2.5 percent for the year. 
In July they aggregate nearly 16 percent, which is a remarkably 
small amount for such a confirmed ground feeder as the towhee. 
They are eaten rather irregularly from April to October inclusive, 
with a trace in January. The remainder of the animal food, consist- 
ing of a few flies and other insects, spiders, millipeds, and snails, 

amounts to a little more than one-half of 1 percent. 
The following insects were identified in the stomachs: 

COLEOPTERA. 

Bradycellus rupestris. Aphodius rubidus. 

Philonthus albtonicus. , Diabrotica soror. 

Tachy porus californicus. Blapstinus pulverulentus. 

Hypnoides ornatus. Blapstinus rufjipes. 

Ptilinus ruficornis. Notoxus alamede. 

Aphodius rugifrons. Calandra oryza. 

HEMIPTERA. 
Saissetia olex. 

LEPIDOPTERA. 
Carpocapsa pomonella. 

Vegetable food—Fruit was eaten in every month from April to 
October inclusive, and also in December and January. The total for 
the year is 4.4 percent of the food. The greatest quantity was taken 
in June, when it amounted to 9.3 percent. Fruit, consisting of pulp 
and skins without seeds, was contained in 24 stomachs, Rubus fruits 

(blackberries or raspberries) in 28, cherries in 4, strawberries in 3, 

and elderberries in 41. Thus the towhee does no great damage to 
fruit—in fact, the fruit eaten is mostly wild or that which has been 
injured and left on the ground. 

Grain is eaten regularly in every month and in a fair quantity. 
It amounts for the year to about 28 percent. The most is taken in 
fall and winter, though the variation is not very marked. August 
appears to be the month of greatest consumption, but it is doubtful - 
if this would hold true if more stomachs were examined, as October 
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is about the same. June shows a higher percentage than either May 
or July, which indicates that some of the grain was gathered from 
the harvest field. Oats were the favorite kind, found in 140 stom- 
achs. Barley was contained in 34, wheat in 16, and corn in 6. Six- 
teen stomachs were filled with grain alone, most of them with oats, 
but several with barley and one with corn. 

The towhee is another of those species whose standard food is weed 
seed. It amounts to nearly 51 percent of the yearly diet. Even in 
June, the month of least consumption, it amounts to one-fifth of the 
food, while in December it reaches its maximum, 83.6 percent; but 
a good percentage is eaten in every month, no matter what other food 
is at hand. 
Weed seed was found in 304 stomachs, and 46 contained nothing 

else. The quantity of this seed consumed by the towhees of Cali- 
fornia In one year must be enormous. The following are the species 
identified and the number of stomachs in which each was found: 

PSUUTU BONIS (SEA VGH OE VIS LES OS) ara ace re eae os a a ih 
leessermtanwecdaClenmizOnia fasciculata) = 222.2. 5e- oe 2 os. ct set ete tenet. 7 
aWeede Mad CrsaltUd) ae ene ete anew ee ge ONO Fl Daca ese Se eS 34 
IMiaivawicre Cl @AILEILCTILES COLCULIL nets eet tae 4 iets aes oe hea oad cs ates Su Slate ios Sal 6 
Miilikeciistlen(SUpOUMIn aman) es 28a ioe es CBee De ks eens Sse ees 1 

larabhistles(Ceniaurcamelttensis)\ es eee as ee eye Ale hae we ac a oe Fete Se 39 
Plilrewiee Cu (CANTSUILCKUGILESSCLOLQ) oat mye eon eR ee See ck, eal. a $e Se eee 4 
INA Insinaicdl ex (CS OVC Ui VO RUT) aime ates Se a NI ae Se ae oe aah hele De 

elena uma CAT LAO OMG CCOLOIG ie. et te ee ees lo el llc. ee ih 
aoe RTP UT sas pe) He amen es oe Re eee tw 2 es ove ns See 19 

Clover Glnfoliwmi sp.)5--2 oaset se o.oo: gis ee Ss A Ey Oe ere mR 9 
Legumes not further identified........ Oe eh EGS Deed nN May 39 
Mikey ulllem: EHnenocannos: setiqenus) 0.212. 2 2.. jay be. Je yl sel ne be eee 5 
ROISOMEOs Kal CAUIESKOLUCTSULOUG exe nee fal of AreSIS yao Bln Sixes S Dog- Se Beeld Slee se 7 
AMM bcural ae (GH ROMMUMECICILLOTUUNT a roe sees hoot) Pees. lode ees eectuce os 55 

Gre raramuurnne (GiChOMU UN AUSSCCLULNY \ Ss sot vea sae 8S ote ok Oh gk oe eo ew ccs l de cece te es ( 
Beliovmcorrele(O7asiconmicu laid) s2- 8s eo. coe ban Jae eee 4 
Mints balm CNOSSTCOUGTON ant earned Meera 2 2h! Pl a ss ee oe ase eo 10 
aia CHISCHSCHOLIZICRCHLJONILECH Sieh Gare i So eee tayo wl De Sec eed Se 2 
Mianetsalettuceievlontva penfOoudia) =. 2022 to S29 soi Lee oe eae ee sole 26 
Evedemmard sa (Alama taNMeNZest sees 2 eee she ot eos. die 4 
IOC CCM ENCO DOOM IDM) anes t ee ae Nein yo) fee Roa tte Sows So ces bee I 
NOUOMmOIEWECUnCATALGTULNIUS TELLO/LELUS).- 2% io. SS Se elk Sse oe fig 

SOUUBTRV OSD CLO LUL OM ONUCTISIS) sean aee ht se co ene iat 2 2S ie ee is See 2 
WimekawecdaGsicllamaemedia i 2 2 20 2S EI be Si) eee tents ge este Alf 
RHEL ON SNOUT AUD TSI Oi) ees I A SN A a 5 
Kno Gecds (2 0l/GONUNU SPs) tr. <aisc fe. Se eat oe oases =,42 SSH. toes ee sae 40 
BS OMEG I GUI CATOCELOSCLUD ae ernest ns 2h LE ngs Re amie oe Ae a eine Meee oes 10 
ETOMMeRo MASH POTOMUUSISIE es eit BA Re oe em ee Seu Sees ee aa age 5 
WMO atom CAUCIOM CUD) esicc tatty stots oe Age ho Pyinhs chit 2 oars corey ome ae 33 
Cananygsceaa (aha lOTSCONGMENSIS) 24-0 22 ote oaks tete ye ce ieee ey ny Sei i 
He aT CHOTA E CLO TICUTIS.-)) ees eid eee ee ta a Vd ire ana Wi eh Ep Biel es Baye 1 
Hina emt site Ceeane ae ers ers senha ew eee ee 8 nee eae ce oro 77 

Mast, in the shape of acorn meat, was taken to a slight extent. It 
reaches about one-half of 1 percent for the year. Vegetable rubbish 
aggregates 2.4 percent. 



99 BIRDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY. 

Food of young—Among the 399 stomachs already discussed were 
those of 16 nestlings. They consisted of one brood of 3 about 2 days 
old; 3 broods, 9 in all, about 10 days old; and one brood of 4, probably 
2 weeks old. The three youngest ones had been fed entirely on animal 

food, mostly grasshoppers, caterpillars, and spiders, with a few bugs. 
The 9 next in age had been fed animal matter to an average extent 
of 92 percent, to 8 percent of vegetable food. The animal food 
differs in proportions, not in constituents, from that taken by the 
adults. It is composed mainly of grasshoppers and caterpillars, 
with a few beetles, bugs, and wasps. The vegetable matter contains 
a little fruit, but the greater part is made up of wads or tangles of 
vegetable fibers. In one stomach the tangle consisted of horsehair. 
The same fact has been noted with the young of other species. The 
four that were 2 weeks old had been fed 95 percent of animal food 
and 5 percent of vegetable matter. The animal part is not so largely 
composed of grasshoppers, caterpillars, and spiders as with the 
younger birds, but beetles, wasps, and ants are more prominent. 

All of them contained remains of the beetle Diabrotica soror to an 
average extent of nearly 33 percent. Every one of these 4 stomachs 
contained a tangle of vegetable fibers, which constituted the whole 
of the vegetable food except one seed. 

Some observations were made upon the feeding of nestlings of this 
species. It was found that the young are not fed as often as those 
of some other species, but probably get more at each feeding. The 
parent visiting the nest to feed the young gives food to all of them 
before leaving, and evidently regurgitates it from the gullet for this 
purpose. As the result of watching two nests for several hours, the 
maximum number of feedings in one hour was found to be 6, but 
from 2 to 4 was nearer the average. During the intervals between 
the feedings the parents could be seen hopping about on the ground 
and in the shrubbery searching for food, with which they appeared to 
gorge themselves, for caterpillars and other insects could be seen 
projecting from their bills. Both parents took part in the feeding, 
though when the nestlings were very young one bird stayed near or 
upon the nest until the other came, when they exchanged work. 

SUMMARY. 

The little animal food the California towhee eats is mostly of an 
injurious character. While eminently a ground feeder, it does not 
eat more of the predaceous ground beetles (Carabide) than other 
birds less terrestrial in their habits, and no more than a due propor- 
tion. In its vegetable food it probably does little, if any, damage. 
The amount of fruit eaten is small, and is mostly either damaged or 
wild. While it eats considerable grain, the great bulk is taken in the 
fall and winter months. Probably it does not visit the harvest fields 
much, for although a ground frequenter, it likes the presence of trees 
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and bushes. The service it performs in destroying the seeds of weeds 
should be sufficient to cover a number of sins, but fortunately there 
are none serious enough for consideration. 

BLACK-HEADED GROSBEAK, 

(Zamelodia melanocephala. ) 

During the six months from April to September inclusive, the 
black-headed grosbeak occurs throughout the State of California, 
excepting the arid deserts and boreal mountain summits. Like its 
eastern relative, the rose-breasted grosbeak, it takes readily to 
orchards and gardens, and is common in agricultural districts. It is 
a bird of beautiful plumage and sweet song, and is a welcome addi- 
tion to the attractions of rural life. It often nests in orchard trees, 

and, as is perfectly natural, gets much of its food there. While this 
consists mainly of harmful insects, a goodly part of it is fruit. The 
grosbeak, as its name indicates, has a very powerful bill, and has no 
difficulty in cutting the skin of the firmest fruit. It feeds upon cher- 
ries, apricots, and similar fruits to a considerable extent, but on the 

other hand it habitually consumes some of the worst insect pests, 
such as the black olive scale, the 12-spotted diabrotica, and the 
codling moth. The destruction of this trio alone should entitle the 
bird to great consideration, but it eats also other destructive insects. 

For the laboratory investigation of this bird’s food 225 stomachs 
were accessible. They were collected in the six months from April 
to September inclusive, a fair number in each, except the last, when 
only 3 were obtained. These stomachs contained about 57 percent 
of animal matter to 43 of vegetable. The animal matter is composed 
of insects and spiders, with a few traces of vertebrates. Insects, such 
as beetles, scales, and “caterpillars, constituted nearly 53 of the 57 
percent of animal food. 

Animal food.—Of the animal food, beetles are the largest item. 
They were found in 190 of the 225 stomachs. Of these, predatory 
ground beetles (Carabidz) were found in 16 stomachs, and ladybird 
beetles (Coccinellide) in 2. To offset the destruction of these useful] 

insects, the 12-spotted diabrotica, which often does serious injury to 
fruit trees, was found in 109 stomachs. Many weevils were found, 
and great numbers of several species of leaf beetles (Chrysomelide). 
To this family belongs the notorious Colorado potato beetle, which 
at one time seemed likely to ruin the potato industry of the East. 
The bird which attacked this pest constantly and systematically was 
the rose-breasted grosbeak, a near relative of the one under considera- 
tion. When the potato beetle finds its way into California, as even- 
tually it undoubtedly will, the black-headed grosbeak is the bird most 
likely to become its active enemy. 

Hymenoptera in the form of bees and wasps with a few ants aggre- 
gate less than 2 percent. A worker honeybee was found in one 
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stomach. Scale insects amount to 19.83 percent, or practically one- 
fifth of the whole food. Most of these were the black olive scale 
(Saissetia olexe), but a few were the plum and prune scales (Lecanium 
corm and L. pruinosum). So persistently are scales eaten by this 
bird that they were found in 142 of the 225 stomachs, or 63 percent 
ofall. While they did not entirely fill any stomach, in 26 they equaled 
or exceeded 50 percent of the contents. Hemiptera other than scales 
amount to a trifle over 1 percent. 

Caterpillars, pupe, and a few moths aggregate 7.7 percent. They 
were mostly eaten in April and May. Pupez or larve of the codling 
moth were found in 26 stomachs, one stomach containing the remains 
of 29. Khies, grasshoppers, a few other insects, spiders, and miscel- 
laneous creatures make up somewhat more than 1 percent. Egg- 
shells were found in several stomachs and the bones of a small fish 
in one. The animal food of the grosbeak, it will be observed, is 
nearly all included in the 3 items, beetles, scales, and caterpillars. 
The other substances appear to be eaten merely as makeshifts. 

Following are the insects identified in the stomachs of the gros- 
beak: 

COLEOPTERA. 

Platynus variolatus. 

Rhizobius ventralis. 

Psyllobora taedata. 

Megapenthes elegans. 

Buprestis fasciata. 
Podabrus sp. 

Telephorus consors. 

Telephorus divisus. 
Telephorus sp. 

Aphodius rugifrons. 
Aphodius sp. 

Leptura militaris. 

Syneta albida. 

Gastroidea cyanea. 

Gastroidea sp. 
Lina scripta. 

Diabrotica soror. 

Diabrotica trivittata. 
Blapstinus sp. 

Deporaus glastinus. 

Scythropus californicus. 

Dorytomus hispidulus. 
Baris sp. 

Balaninus sp. 

HEMIPTERA. 

Saissetia olex. Lecanium cornt. 

Lecanium pruinosum. 
LEPIDOPTERA. 

Carpocapsa pomonella. 
HYMENOPTERA. 

Apis mellifera. 
DIPTERA. 

Borborus sp. 

Vegetable food.—Cultivated fruit amounts to 23 percent of the 
srosbeak’s food for the six months that it stays in the North. None 
was found in the stomachs taken in April, but in all other months 
there was a good percentage. Cherries appear to be the favorite 
fruit, as they were contained in 42 stomachs. Figs were identified 
in 24 stomachs, blackberries or raspberries in 23, strawberries in 2, 
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apricots in 1, and prunes in 1. Fruit pulp, not further identified, 
but probably of the larger kinds, was found in 25 stomachs. During 
cherry season these birds were almost constantly in the trees eating 
cherries. They do not appear to attack apricots, peaches, and prunes 
so extensively, but they feed freely on figs later in the season. 
Blackberries and raspberries are taken whenever possible, but mostly 
in July and August, after cherries are gone. There is no denying 
the fact that the grosbeak eats much fruit, and of the best kinds. 
Wild fruit amounts to something over 5 percent. All of it was 
eaten in the four months from May to August inclusive, but princi- 
pally in July and August. The only wild fruit identified was the 
elderberry (Sambucus), which constitutes the bulk of this item, and 
was found in 26 stomachs. 

Seeds of various weeds and some grain constitute 14.7 percent of 
the food. Oats were found in 9 stomachs and wheat in 7, but the 

amount was insignificant. The rest of the vegetable food consists 
of the seeds of more or less troublesome weeds, of which the gros- 
beak eats a very considerable quantity. The following is a list of 
the species identified and the number of stomachs in which each 
was found: 
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Food of young—Among these stomachs are those of 17 nestlings, 
varying in age from 2 to 8 days. The youngest brood, composed of 

3, had been fed entirely on beetles, Hymenoptera, and caterpillars. 
For convenience, codling moth pupze may be separated from other 

_ caterpillars. The average percentage of each was as follows: 
Beetles 0.7, Hymenoptera 0.7, caterpillars 92.3, codling moth pups 
6.3. Note the large percentage of soft food in the shape of cater- 
pillars and pups. Broods 2 and 3 were composed of 3 and 4 nestlings 
respectively, and were probably about 1 day older than brood 1. 
Their stomachs were entirely filled with animal food, divided as 
follows: Beetles 15 percent, caterpillars 55.4 percent, codling moth 
pupe 23 percent, scales 2.6 percent, and other insects and spiders 4 
percent. These nestlings had been fed with hard beetles to a much 
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greater extent than brood 1, although only 1 day older. Brood 4 
was composed of 4 nestlings about a week old. They had been fed 
on animal matter to the extent of 96 percent to 4 percent of vegetable. 
The animal food was divided as follows: Beetles 67.6 percent, Hyme- 
noptera 3 percent, caterpillars 2 percent, scales 20.7 percent, and 
egoshells 2.7 percent. The vegetable matter consisted of hulls of 
seeds and rubbish. The increase in beetles and other hard food and 
the decrease in caterpillars in the diet of this brood, as compared 
with the younger ones, is very marked. Brood 5 contained 3 young, 
estimated to be 8 days old. These had been fed entirely on animal 
food, made up of the following elements: Beetles 82 percent, Hyme- 
noptera 10 percent, scales 6.3 percent, larve 3.3 percent, insects’ 

eggs 1.7 percent, and spiders 2.7 percent. Another increase in the 
hard elements of the food over the last is seen here, although the , 
difference in age is presumed to be only a day. 

Observations were made upon the feeding of nestling grosbeaks, 
but the results are not remarkable. <A nest of 3 young, estimated to 
be about 3 days old when first seen, was watched for one-hour periods 
for several-days. The number of feedings varied from 2 to 4 per 
hour. In this respect the grosbeaks much resemble the California 
towhee. Like that bird they evidently collect a lot of food and then 
supply all the nestlings by regurgitation. 

SUMMARY. 

In summing up the economic status of the black-headed grosbeak, 
the fact that it eats.a considerable quantity of orchard fruit can not 
be ignored. That this fruit is taken from the ripening crop on the 
tree is also true. This, however, is the sum total of the grosbeak’s 
sinning. It eats but few useful insects and practically no grain. To 
offset its fruit eating, it eats habitually and freely the black olive 
scale, the codling moth, and the 12-spotted diabrotica, three pests of 

California fruit culture. Comparatively few complaints have been 
made against this bird by orchardists, and its depredations are not 
believed to be serious. Should it ever become so plentiful as to cause 
serious loss, no attempts should be made to destroy the bird, but at- 
tention should be directed to devices for protecting the fruit, thus 
leaving the bird to continue its good work in the destruction of insects. 
So active an enemy of insect pests as is this grosbeak can not well be 
spared, especially in view of the possibility of an invasion of the — 
State by the Colorado potato beetle.? 

2 For further information on the food of the grosbeak, see Bull. 32, Biological Sur- 

vey, Food Habits of Grosbeaks, by W. L. McAtee, 1908. 
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