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pJiHippi tills is solitary in liabit, leediuj^' near the ground in open country.

Its food be states consists of wasps and dragon tlies, so far as observed,

wliereas M. hlcolor appears to be limited closely to honeybees.

I have repeatedly seen M. pliUipphius feeding in docks upon honey-

bees, frequently in company with .1/. hieoh/r. I have also met with .1/,

hicolor feeding singly or in jiairs near the ground in open country. The
matter is a very simple one. Both species often feed singly, but a
swarm of bees is a])t to draw a Hock of bee birds.

It is remarkable that Steere should dismiss the genus Ceyx with live

lines, especially in view of the fact that he himself described two species

of the blue woodland tyjie from Basilan. If his theory were correct,

ought he not to have placed these two species in diflerent subgenera,

and shown the distinct conditions under which they existed ? Bourns
and I have shown by a large series of si)ecimens that in reality the types

of these supposed species were representatives of one form which dis-

plays an unusually large amount of individual variation. This form,

however, does exist in Mindanao and Basilan together with (\ iniii-

daneufiis, a little red woodland species. The two species are found side

by side in the same thickets, their habits are seemingly identical, and

a careful examination of the stomachs of a large series of specimens

has failed to show any differences in their food.

The blue riparian forms formerly classed in this genus have been

shown by Grant to belong to the genus Alcyone. Steere is right in

saying that they are invariably found along streams ; but if he recognizes

an ally of C. melanura in C. ei(erythra, his statement tluit the foimer

species and its allies are always found away from streams and in the

forest is certainly incorrect.

Speaking of Halcyon giikirls, H. coromand<(, and B. chloris^ he says

that none of them frequent the water, "7/. gi<larin being found in open

plains, feeding from the ground, or perched in low trees; //. coromanda

in low, thick undergrowth in forests, and //. chloris quite generally near

the sea beach, and often in open cocoa groves about the coast villa.^es."

It is my observation that every one of these species frequents the

water at times. I have never seen H. f/uhtris so abundant as over the

waters of Lake Xaujan in Mindoro, and it is commonly met with along

the banks of fresh-water streams, as is II. chloris. The latter species

is es])ecially abundant about tide water, in mangrove swamps. I have
twice shot H. coromanda over water in mangrove swamps, but nearly all

our specimens were obtained in the forest, along fresh-water streams.

In Sibuyan two specimens were obtained in my own yard, where they

had come to feed on the bodies of land snails which were thrown out as

we cleaned the shells. These birds were far away from both forest and
water.

I am unable to agree with the statement that Osmotreron vernans feeds

from bushes or on the ground, as distinguished from 0. axillarhs, which

feeds from trees. Both species certainly feed together in fruit trees, for
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I have more tban ouce killed individuals of both at a single shot, in

trees of considerable height.

Apropos of MegnJurns palnsffis and }[. rutieeps, tlie ranges of the two

species overlap not in Marinducjue alone, but in Mindoro, Luzon, and

Saniar. I am unable to agree with Steere's statement that there is a

sharp distinction of habitat here, M. riificeps being found in waste

places inland, which had grown u]) to high, coarse grass, while M.palns-

triti was found close aU)ng the beach in open grassy i)laces. The two

species are certainly to bo found side by side in the sann^ fields, although

21. palustrifi is the bolder of the two, and hence moje likely to be

collected.

In estimating the value of observations on habits the "personal

equation" must, of course, be taken into account. I can only say that

the above statements are based on nearly three years and a half of

actual field work in the Philippines, and that I believe they will be

found to be correct so far as they go.

In speaking of the general distribution of the genera represented by

two or more species in one or more of the islands, Steere states that

"whenever the birds of the two sections of one of the genera named
above differ greatly in size, the species of the section of larger longer-

winged birds will be more widely distributed than the smaller birds of

the other.'' His first illustration of this rule, Xinox IngKbris. is certainly

well chosen. His second, Fhabotreron amethystina, is unfortunate. He
says that it apparently extends over the areas of the five smaller spe-

cies. In reality it is confined to the eastern Philippines (Luzon to

Mindanao), and its place is occupied elsewhere by F. macnlipectus^ /'.

frontdli.s, I\ ci)iereiceps, and P. brunneieeps, species which had not been

described at the time he wrote.

Dicacum pijgmncum is the most widely distributed Philippine repre-

sentative of its genus, overlapping the ranges of four other species,

yet is the smallest of the Philippine Dicaeidae.

I con(!lude, therefore, that the rule of distribution above (fuoted does

not invariably hold, and that other factors than size and length of

wing play a ])art in determining whether the range of a species shall

be wide or restricted.

Steere's next and final list (List E) includes five genera with ten

sjjecies, in Avhich two species of the same genus were found existing

together in the same islands, these not appearing to him to differ

enough to warrant i)lacing tiiem in different sections of the genus. In

this list he placed }feliniopitta {PiWt), Crm'ujer^ Megalurus^ Cistieolo,

and Tanygnathiis, each of these genera being credited with two species.

1 find it difficult to understand why, having swallowed the camel, he

should have difficulty with the tail. The differences between the two

species of Pitta with which he begins this list are very decided, and if

Dicacum everetti and /). hypolencum are to be placed in List D and
referred to different subgenera, why not these two species also ? Crini-
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ger /rater and C palawanenfiis, of List E, are certainly quite as unlike

as are Orthotomtis frontalis and O. cinereiceps^ of List D. Megaliirus

pahistris and ^f. rufiaps a,ii'ain seem to me to differ more structurally

than do Mcrop.s pMlip2)vins and M. hicolor, yet lie would leave the

former genus undivided and separate the latter, while Tanygnathus, of

List E. which is represented in the Philippines by three species, might

quite as well be divided into subgenera as might Halcyox or CoUocalia,

of List 1).

In short, if we can accept Steere's List D, I see no reason for not

iuclnding in it the genera referred by him to List E. This would sim-

plify matters by bringing all resident Philippine land birds under his

law.

In disposing of the genera which would fall under Steere's Lists D
and E. 1 shall take the classification as the best authorities have left

it, and shall unite them under a single distribution table showing the

number of species of each genus for every island where it is repre-

sented. This table T shall call Table P..

A comparison of Tables A and ]> will show that, if we accept the

classification as it stands, 41 genera, with 1-9 species, make for

Steere's law, and ."io genera, with 2G1 S])ecies, against it. Admitting,

as I am quite ready to do. that farther subdivision of several of the

genera of Table 1> is advisable and will, doubtless, be made in time, it

Avould, in myjndgment, be ])reposterous to maintain that such division

was necessary wherever the ranges of two .species of a genus happen

to overlap.

To illustrate. Whether or not we admit that Broderipus should be

included under Oriohts, no one will deny that the habits of O. [Brod-

eripus) ehinensis on the one hand and those of various representatives

of the 0. steerii type on the other are so distinct that comi)etition

between these forms would be almost out of the (juestion. Their

occurrence side by side, then, is no argument against the spirit of

Steere's law, although it may infringe the letter. But what of the

occurrence of 0. albiloris and 0. isabellae, both of the 0. steerii type, in

Luzon ?

Prionitiirus has always been one of Steere's favorite genera for illus-

trating his law, but Grant has shown that P. luconensis, P. fliscuTHS,

and P. montamis all occur in Luzon. Admitting that the last men-

tioned species may properly be assigned to a separate section of the

genus, what shall we do with the other two?

Shall we divide Ginnyris into five sections to accommodate its Luzon

representatives, add another for G. guimarasensis in the central Phil

ippines, aiul still another for G.juliae in the south?

On the strength of what shall we place loJe rufigularis and lole phil-

ippinensis or the different species of Zosterops in different subgenera?

Finally, is it by any means certain that competition may not be

quite as keen between birds that are quite differently colored as

between those that are very similar in this particular? Take the I'hil-
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il)piue Dieaeidae for instance; most of the larger islands liave a repre

sentative of the J), dorsale type, and one of the D. hacmatostk'tnm

type. The prevailiu,<>- colors of tlie former group of si)ecies are shite

blue, orange, and scarlet; those of the latter black, white, and red, or

scarlet, yet nothing is commoner than to hnd representatives of the

two groups feeding side by side from the same tlowers.

With six rei)reseutatives in Luzon, five in 8am<ir, four in Leyte,

three each in Mindoro, Masbate, Negros, Mindanao, Basilan, and Sulu,

and two in Siquijor, Cebu, Gnimaras, Panay, Sibuyan, Catanduanes,

Dinagat, and Tawi Tawi, the genus Dicaeum would be somewhat dis-

figured if Steere's law were to be strictly enforced upon it.

Numerous other instances of the singular conclusions into which this

law would lead us might be given, but I think that those already men-

tioned will suftice.

In fornuilating his law, Steere offers the following as an alternative

for the statement of it already given : "No two species near enough

alike structurally to be adapted to the same conditions will occupy the

same area." This statement seems to me to be self-contradictory.

Individuals of any given species are certainly adapted structurally to

about the same conditions, yet they manage to exist together. If two

species structurally adapted to the same conditions were brought into

competition in a given area, each would continue to exist in the area in

question in numbers proportionate to the number of each at the time

competition began.

I find no satisfactory line of argument in Steere's paper leading up

to his conclusion that isolation is the first and necessary step in the

formation of species. This conclusion necessarily raises the whole

question of the way in which environment acts. No one will deny that

it has its effect, but does it act directly, stimulating the production of

variations, or indirectly by favoring some of the variations spontane-

ously presented to it?

Manifestly there can be no progressive development without varia-

tion, and in saying that isolation is the first and necessary step in

species formation Steere commits himself to the former view. His

position does not differ essentially from that of Moritz Wagner and his

followers, nor can I see that he has added anything new to the evidence

bearing on the subject. The mere fact that there are numerous geo-

graphical races of birds in the Philippines does not atitbrd an explana-

tion of the part played by geographical isolation in producing them.

FACTOKS IN THE ORIGIN AND DISTRIBUTION OF THE GENERA AND
SPECIES OF RESIDENT PHILIPPINE LAND BIRDS.

I have thought it worth while to examine with a good deal of care

the facts brought out in Tables A and B, in order to ascertain whether

they afford foundation for any general principles of species formation

and distribution, and have first endeavored to ascertain whether there
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is any relatiouship between tbe size of an island and the number of

species of a genus likely to be found upon it.

A glance at Table B will at once show that the actual number of

geneia with two or more species in an island is far higher in Luzon,

Mindanao, Palawan, and Samar than in the smaller islands of the

archipelago, but it will be objected that more species of all kinds, includ-

ing those distributed according to Steere's law, are known from these

islands. Manifestly, then, the error arising from the fact that the birds

of some islands are much better known than those of others must be

eliminated as far as
i
lossible if we are to arrive at any conclusive results.

I have first compared the possible with tJie actual exceptions to

Steere"s law in each island on the basis of our actual knowledge.

If a genus which anywhere in the archipelago has more than one

species in a place occurs in a given island, we have the possibility of its

being represented there by more tlian one species. If, then, we take all

the genera of Table B which occur in any given island, compare the

number represented by single species with that having two or more

species, and reduce our results to percentages, we shall have a tolerably

satisfactory basis for comparing the relative tendencies toward differ-

entiation of genera into several species in islands of different size, and

shall have eliminated as far as practicable the error arising from the

incompleteness of our knowledge in regard to many of the islands, for

in each case the comparison is between the total genera known from the

place in question and tlie factors which go to make u]) that total.

Tlie percentages of possible to actual exceptions to Steere's law

obtained by this method are given as one of the footings of Table B,

but in order that the facts brought out may be more readily grasped

I have embodied them in a curve, which I shall refer to as Curve I. It

is constructed as follows: The jjercentage of genera represented by
two or more species in an island is in each case indicated by units

arranged in vertical series, 1 unit being allowed for 1 per cent.

The relative areas of the several islands are shown by units arranged

horizontally. In order to keep the curve within reasonable limits, and
still make i)lain its relationships, I have found it necessary to vary the

scale used in indicating the areas of islands.

In comparing very small islands like Sibutu and Lapac with Minda-

nao and Luzon it is obvious that the first part of the curve must be

exi)anded and the last contracted or we should lose the relationships

at the beginning, and the curve would stretch out at its end to in-

convenient length. Up to 900 square kilometers, therefore, I have
made 1 unit correspond to 10 square kilometers. From 900 to 14,900,

1 unit corresponds to 100 square kilometers, while from 14,900 to

114,900 I have allowed 1 unit to each thousand square kilometers.

The relative sizes of the islands determine their positions in the base

line, while a dot at the proper height over each shows the percentage

of genera with two or more species found in it. If the dots thus

Proc. X. M. vol. XX 39
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located are joiued, we have a curve whicli brings out the relationship

between these i)ercentages and areas.

Ul)oii examining the curve thus constructed it becomes imniediately

evident that there is a general relationship between the size of the

islands, and the percentage of genera represented by two or more;

species, for the curve begins at zero for the smallest islands, and its

general trend is upward until it Anally reaches the 80 per cent mark in

the largest island—Luzon. Jli^^umerous irregularities are noticeable,

however, and the more conspicuous of these are of decided interest.

It is self-evident that only a general correspondence between area

and amount of differentiation could be expected. Size is no doul)t

directly important, since room is afforded for numerous individuals of

the species represented, and the probability of the occurrence of o[)poi

tune and important individual variations is correspondingly increased:

but for our present purpose I believe that the size of islands is chietly

important in that it serves as a rough index of the i)robable diversity

of conditions existing upon them. The occurrence of extensive high

lands, of undisturbed forest and of fresh-water lakes and streams, as

well as of extensive open lowlands, must be taken into consuleration it

we are to get to the bottom of the matter. Were it possible to give

each of these factors its due value in constructing our curve, and t(»

introduce, as well, another important factor, namely, the completeness

and length of duration of separation from neighboring islands, I

believe that the irregularities would disappear.

For instance, Bohol, though an island of 850 square kilometers, has

110 highlands and its forest has seemingly been wiped out. The very

low level of the curve at this point, then, finds its explanation in a uni-

formity of conditions unfavorable to the differentiation of numerous

species, or to their continued existence after they have become differ

entiated.

It will be noted that the curve is much broken at its origin, although

it runs low on the whole. This irregularity is largely due to our scanty

knowledge of the islands in question. For Lapac our conclusions

are drawn from but two genera, for Fuga from four, for Cagayan Sulu

from five, and for Camiguin from three. Manifestly, in dealing with

such small numbers the addition or subtraction of a single genus even

makes a great variation in the percentage. ]S"o collections approaching

completeness have ever been made on these islands, and the irregularity

of the curve is exactly what would be expected from the scanty hap-

hazard collecting on whicli it is based.

We are indebted to Mr. Everett for nearly all that we know cf Sibutu,

and he tells us little about its surface. It would be interesting to know
whether the conspicuous rise in the curve for this island is correlated

with a comparatively great diversity of conditions. Tawi Tawi, at any

rate, is well wooded and well watered; the curve rise^. Siqnijor is not

well wooded nor well watered, and is of comparatively recent origin

;

the curve falls. The surfaces of Guimaras and Sulu are diversified, and
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both islands are fairly well known; the curve rises for these islands.

Marinduqne marks the lowest remaining- point. The iskind is known
only from the collections of the Steere Expedition, and in making them
we had to tramp miles from the village where we had headquarters in

order to get into scattering forest hardly worthy of the name.

It will be noted that the latter part of our curve, where we are deal-

ing" with large islands, each of which has some virgin forest remaining:,

is comi)aratively regular.

Attention should be called to another important fact. By reference

to the footings of Table B it will be seen that not only does the number
of genera showing two or more species reach its maximum in the largest

islands, but the number of species into which genera are differentiated

reaches its maximum as well. Luzon leads with six species of JJicaeuni

and live of Cinnyris, while we have six genera with four species each,

and eleven with three. Mindanao follows, having one genus with five

species and eight with three. I know of no simple means by which

this factor could be introduced into the curve, Dut its significance should

not be lost sight of.

It seems to me that the facts above stated justify the conclusion that

in the.Philippines the larger the island and the greater the diversity of

its surface, the larger tlie percentage of genera represented by more

tlian one species, and the larger the average number of species into

which they are differentiated.

It may be objected that we also find the largest number of genera

distributed in accordance with Steere's law, i. e., with but one species

in a place, in the largest islands. This is true, Mindanao leading with

32, followed by Luzon with 1*8, Samar with 27, and so on. It should be

remembered, however, that we are dealing here with relative, not abso-

lute quantities, and the real question is not whether the absolute num-

ber of confirmations of Steere's law is higher for these islands, but

whether it is proportionately higher. It can be readily shown to be

proportionately lower.

In constructing Curve II, to illustrate this point, I have used the same

abscissa and ordinate as for Curve I, vertical units indicating jjerceut-

ages, and horizontal units areas. In computing percentages for each

island I have taken the total number of confirmations of Steere's law

from Table A, and added it to the total number of exceptions shown in

Table B. This gives the total number of genera affording evidence in

each case, and it is an easy mat,ter to ascertain what percentage of this

total is distributed in the one way, and what in the other.

In Curve II, as in the curves that follow it, a solid line is used to

represent confirmations of Steere's law, and a broken line to indicate

exceptions to it.

For reasons already stated the curve is irregular for the smaller and

less well known islands, but its general features are apparent even

here. The solid line shows a constant tendency to return to the 100

per cent mark, the broken line to fall to zero.
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The islands from which the smallest number of genera is known,

then, afford the strongest confirmation of Steere's law.

As we pass to the larger and better known islands, the broken line

takes permanent leave of the zero level, and the solid line of the 100 per

cent mark. It will be noted, however, that on the average the solid line

keeps well above the 50 per cent mark. The first thing that calls for

sjiecial attention is its sudden drop to 27 jier cent for Siquijor, and the

corresponding rise in the broken line. Reference to the tables will show

that this result is due not so much to a larger number of exceptions to

Steere's law from Table B, as to an unusually small number of confirma-

tions (oidy three) from Table A.

I have already stated my reasons for believing that Siquijor is an

island of very recent origin, and has not been connected with any of

the adjacent islands since it received its present bird fauna. I believe

it can be shoAvn that the birds distributed according to Steere's law are,

as a rule, possessed of comparatively weak power of flight, and this

probably accounts for their not having reached Siquijor in larger num-

bers. The divergence of the two lines for Marinduque, and their

approximation for Bohol find their explanation in the facts already

stated in regard to these islands. Again, it will be noted that the

curve becomes more regular as we pass to the larger and better known
islands, the broken line steadily rising as the solid one falls.

The evidence furnished by Curve II, then, confirms that obtained from

Curve I. On the strength of it we may make the statement that the

larger and more diversified the island, the larger will be the average

number of species into which the genera of Table D are differentiated,

and the larger will be the percentage of genera represented by two or

more species as compared with those represented by but a single

species.

I have shown that a majority both of genera and species are dis-

tributed in opposition to Steere's law. How then are we to explain the

fact that the solid line in Curve II, indicating the percentage of genera

in each island distributed according to this law, is well above the 50

per cent mark?
The answer to this question is found in part in the fact that two

species of a genus may, and not infrequently do, have ranges that are

distinct for the most part, but overlap along their line of contact, so

that the sj^ecies in question afford exceptions to Steere's law in only a

part of the islands in which they occur. An additional and very

important reason for this apparent contradiction will readily suggest

itself.

To find ten exceptions to Steere's law we must collect at the very

least twenty species of birds, while ten species may suffice to afford ten

confirmations of it. If, then, genera distributed in the two ways were

equally abundant upon an island, we should at first find at least two

confirmations of Steere's law for every exception. Keally, however,
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the percentage of exceptions found would at first be very mucli smaller

than this, from the fact that to afford evidence the species must be col-

lected at least in ])airs, i. e., two to a genus.

To take a very simple illustration, suppose that three figure ones

were shaken up in a hat, together with two twos, two threes, and two
fours, and one were then to draw out the figures at random, placing the

ones in one pile and the pairs of twos, threes, and fours in another; at

what rate would the two piles growf

On the first draw there would be three chances in nine of getting a

one, but only two in nine of getting a two, three, or four, and no chance

whatever of getting a pair of either of the last three numerals. On the

second draw there would be three chances in eight of getting a one,

but only two in nine plus two in eight divided by two (the number in

a i^air) multiplied by three (tlie number of pairs), or seventeen in two
hundred and sixteen, of getting a pair. Three in eight are equivalent

to eighty-one in two hundred and sixteen, and the chances of getting

a one on the second draw would be to those of getting a pair of

twos, threes, or fours as eighty one is to seventeen. As the drawing
continued, the chances of getting a pair would improve each time,

but would equal those of getting a one only at the very close of the

drawing.

Keturning now to our birds, the matter may be reduced to a formula.

We may, for convenience, divide them into genera with one species in

a place, and those with two species in a jjlace, for in genera with more
than two species in an island the recording of two is enongh to estab-

lish an exception, while the increased probability of recording two
species, arising from the fact that there are more than two to draw
from, will be counterbalanced by the fact that three or four species

belonging to but one genus constitute but a single exception.

Let a = number of genera with but one species in an island.

Let /> = number of genera with two species in an island.

Then rt + 2& = whole number of species in the island.

Let z = number of species known.
Were a collector to take up the work at this point liis chance of

making an addition to the list of genera represented by single species

would be
, 21 _ ^ , while his chance of making an addition to the

list of genera with two species each would be but a + 2& — z, or

1

Since z is the variable factor here, and increases one
a -j- 2¥ - bz-

with every addition of a species, it is evident that as the number of

species of birds known from ar. island approximates the number actu-

ally existing there the chances of recording exceptions to Steere's law
will steadily increase.



614 rnocKEinxcrS of the xatioxjl museum.

It is not too mueh to say, then, that as there is probably not a single

island all of the resident land birds of which are known the broken line

in our curves is everywhere too low; that the error is smallest for those

islands that are best known and greatest for those that are least

known.
Unfortunately the number of genera recorded from an island is not

exactly indicative of the completeness of our knowledge of it, since

some islands doubtless have more genera tlian others. It seems, how-

ever, to be the most satisfactory index available, and in Curve III the

islands are arranged not according to size, but on the number of genera

having two or more species in the Philippines known from each. The

number t)f genera is indicated by units arranged in horizontal series,

4 units being allowed for each genus. On this basis I have compared

the percentages of genera distributed in the two ways for each island,

reckoning percentages as before.

Irregularities in our curve are not lacking, but the more imi)(>rtant

of them have already been discussed, and the curve establishes beyond

a doubt the fact that Steere's law receives its strongest confirmation in

the islands from which the smallest number of genera is at present

known, and that as our knowledge increases the percentage of genera

represented by a single species steadily falls.

It may be objected that my treatment of this subject has been unfair,

in that I have omitted from consideration, in reckoning percentages for

Curves II and III, the genera of Table I> wherever they happened to

be represented by but a single species. It may be said that I ought to

consider each instance where a single species of one of these genera is

recorded from an island as a contirmation of Steere's law, rather than

as a bit of evidence incomplete, and therefore to be ignored.

I might well reply that in view of the heavj' chances against the dis-

covery of exceptions to the law, it is no more than fair to leave the gen-

era of Table B out of account in islands where but one species happens

to have been recorded, and as a further offset might add that in plot-

ting the curves no more importance has been given to an exception

where six species of a genus occur in an island than to one based upon
the occurrence of but two. On the whole, then, I believe my treatment

has been fair; but in order to test further the general correctness of my
results I have constructed two more curves, in which I have given

Steere's law the benefit of every doubt, and have counted every case

where a genus of Table B is recorded with but one species as a con

firmation of it. In Curves IV andV the percentages of .v^^ecie^- distributed

in the two ways are shown.

Arranging the islands in order of their size we get Curve lY, which

does not differ in any essential particular from those already obtained,

and enforces the same conclusiou stated in terms of species that Curve
II enforces stated in terms of genera. We see that in the smaller

islands nearly or quite all the recorded species belong to different gen-
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era, but as the islands grow larger it becomes increasingly common to

find two or more species of.a genus in a place.

Although this curve does not rise quite so high for Luzon as did
' Curve II, its general level is well up, owing to the fact that due impor-

tance is given to the number of species aftbrding exceptions to the law,

which has not been done in the other curves.

Perhaps the most conclusive of all the curves is Curve V, where ihe

islands are arranged according to the number of species in Tables A
and B recorded from each.

These last two curves make it evident that even when Steere's law
is given the benefit of the doubt in every case, which is most illogical,

there still remains for all but the very smallest and least known islands

a mass of exceptions altogether too ibrmidable to be overlooked; that

the percentage of exceptions steadily increases with increase in the

number of species recorded, and that finally in the largest and best

known islands it is no less than 73 per cent of the whole number of

species considered.

It remains to be ascertained whether the genera of Tables A and B
group themselves into separate families, or whether we shall find that

in the majority of cases some genera of a family are distributed in the

one way, others in the other.

In Curve VI, I have endeavored to bring out the facts. Families

are arranged in horizontal series, space being given to each propor-

tionate to the number of genera that it includes, 4 units being

allowed to each genus. It will be seen that in fourteen families there

is not a single genus of resident land birds with but one species in an
island. Seven more families have less than half their genera distributed

according to Steere's law ; three have their genera equally divided as

regards the method of their distribution; four have more than 50 per

cent distributed according to the law, while eight have all their species

so distributed.

With few exceptions, the species included in these eight families are

possessed of comparatively^ weak power of fiight, hence are unable to

surmount geographical barriers of any importance. I do not doubt that

they are in many instances to be regarded as geographical races, and
that isolation has had much to do with bringing them into existence,

but 1 feel indisposed to make the same admission for all the species

belonging to the fourteen families which do not oifer a single confirma-

tion of Steere's law.

I believe, then, that in formulating his law Steere has given alto-

gether too much importance to a really important factor in the devel-

opment of species. He has assigned undue prominence to geographical

barriers, especially sea channels, and has not given sufficient consider-

ation to the fact that within the confines of the larger islands, especially

when they are mountainous and well wooded, there is abundant room
for life zones which may be quite as sharply defined as those marked
out by salt water.
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My own conclusions in regard to the whole matter are as follows

:

1. There are in the Philippines a number of closely allied species of

biids, each of wliich lias a definite range that in many instances at

least does not overlap the range of any other species of the same genus.

The general correspondence between the ranges of these species and

the i)ositioMS of geographical barriers to their free migration lends

probability to the conclusion that we are here dealing with a case of

cause and effect, especially when we remember the fact that the i)he-

nomenon is not an isolated one, but has been observed in the Galapa-

gos and other island groui)s.'

2. On the other hand, cases where two or more closely allied si)ecies

of the same genus occur within the limits of a single island are too

numerous to be overlooked. While it does not necessarily follow from

the fact that two species occui)y the same island that they occupy the

same life zone, there are enough well ascertained cases where two allied

species do occuf side by side to effectually negative Steere's conclusion

that the genus is represented by but a single species in a place.

.'>. We are more likely to lind genera represented hy several species

in large islands with diversified surfaces than in small islands in which

comparatively uniform conditions prevail, and in islands that are well

known than in those that are little known.

4. Among the facts at our disposal there is nothing to justify the

statement that isolation is the first and necessary factor in species

formation, since we have no proof that environment is the direct cause

of variation, -without whicli there can be no development.

5. In studying island avifaunae it should be remembered that geo-

graphical barriers, in the ordinary sense, are not the only barriers

which are effective in bringing about localization of birds. Temi)era-

ture, distribution of food supply, direction of prevailing winds, charac-

ter and duration of seasons, and especially the nature and distribution

of enemies are of importance in limiting the ranges of species, and

must be taken into consideration before we can arrive at any final

conclusions.

6. If two closel}' allied species were thrown together in an island one

of three things would happen. They would continue to live together,

preserving their relative numbers, or they would fuse with each other,

forming a hybrid race, or one species would tend to exterminate the

other,

7. I do not at present know of any positive evidence in favor of

Steere's theory that they would fuse. Similaritj^ in coloring, or in the

food, would by no means serve to offset the well-known tendency to

sterility between different species, and especially among the hybrid

'See Wallafe's ''Island Life."' Also Moritz Wauner, Die Darwiuiscbe Theorie

imd (las Migrationgesetz der Oiganismen., Leipzig, 1868: Baur. Eiii Besxitb dt-r

Galapagos-Iuselu. Biol. C«>utralbl., XII, p. 221, 1892; Rid.owa\. I'.irds of tlie

Galapagos Arthiitelago., Proc. U. S. Nat. Miis.. XIX. p. 4.^9. 1S97.
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off'spiiiig of different species, in balancing- the probabilities in snch a

case.

8. The actnal result would probably depend, then, on tbe relative

completeness of the adaptation of the two species to the common envi-

ronment under which they were placed. If equally well adapted to

their surroundings, both would continue to exist. If not, one species

would tend to exterminate the other.

POSSIBILITIES OF FUTURE ORNITHOLOGICAL WORK IX THE
PHILIPPINES.

Before we gain much additional light on the value of the several

factors in the origin and distribution of the genera and species of resi-

dent Philipi)iue land birds, work of a very different character from

most of that which has as yet been attempted must be carried on.

Conclusive proof of the result of bringing together two closely allied

species might be obtained by introducing two of the species of Loriculus

into Palawan or the Calamiaiies islands, where the genus is at present

lacking, and noting the result. Would both forms hold their own,
would they fuse, or would one tend to exterminate the other? These
questions have no little theoretical interest, and they are entirely capa-

ble of practical solution.

Individuals of a single species of some genus with a marked tend-

ency' to develop local forms, such as Chrysocolajitcs, Iijngipicus, or

Penelopides, might be introduced into Siquijor or some other similarly

isolated island, and their offspring watched, to see if a new species

would in time develop, under the influence of changed environment.

True, the experimenter would prol)ably not live to see the result of his

work, but future generations of ornithologists might be indebted to

him.

Within the limits of an ordinary lifetime, however, one might make
a detailed examination of the facts of individual variation in those

si)ecies which show a marked tendency to develop local forms as com-

pared with those that seem to lack such a tendency. He might also

learn an immense amount in regard to the habits of birds, their foods,

and especially their relationships with each other, with other organisms,

in short, with their environment in general. We know very little

about this subject at present, and without information bearing on it

we can not arrive at satisfactory conclusions.

To take a single illnstratioii, Pycnonotus goiainer is almost certainly

lacking in Siquijor. Why should this commonest of Philippine birds

not occur there! Certainly not because it could not have reached the

island. Apparently not from lack of a supply of suitable food. Prob-

ably from the presence of some enemy, at present entirely unknown
to us.

I am led by the results of our work in Siquijor, Tablas, and Sibuyan
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to believe that a careful study of the smaller and more isolated islands

would be productive of imi)ortaut results.

The study of the relationship between species formation and envi-

ronment is in its infancy. ]Much is to be hoped from it, and it is com-

forting to reflect that sooner or later tlie supply of '"new species" will

be exhausted, and ornithologists will have time to learn more about old

ones.

Were some competent naturalist to go to the Philippines with an

abundance of time before him and sufficient funds behind him to allow

of his carrying on his work upon a broad scale; were he free from the

necessity of turning out about so many bird skins a month, and of

discovering his (juota of new species each year, he might in due time

make a contribution of far-reaching importance to scientific ornithology,

and to our knowledge of island life in general.
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TAliLK A.

Kames of jrenera.

;?; o o

1. Aooipiter 2

2. Alcyono 4

3. Artamides 7

4. Baza 2

5. Brac'liyi'teryx
!

2
6. Bolbopsittacns

j

3

7. Bubo 2

8. Chat't lira
!

3

9. Chaleococc v.\ i 2
Chibia
Chrysdcolnptes .

Chloropsis
Cittociiu'la
Corvns
Craniirrbimis-.

.

CyaiiDinyias
Dtiidniiiliila.. .

.

E<l()liisoiiia

Eiidrcpauis
Uirnirus
Hydrocorax . . .

.

Irena
lyn^ipicus
Loriculus
Geocichla ,

Macronus
Microstictiis . .

.

Microhierax . - .

.

Mixornis
Pelargopsis
PlilogoeiiMS
Penelojiiiles
Ptilocichla
Pyononotus
Sarcophanops. ..

Spiloriiis

Stoparola
Snrniculus
Thriponax
Xantbolaeina. ..

Zcocephns

Total 129 : 1
,

14 20 11

111
.. 1 I..

1 1

1 1

1 1

T.\I{LK B.

-Names of genera.

1. Aethopyga 6
2. Alcedo '. 2
3. Anthothreptes

j
4

4. Arachnothera
5. Batrachostomus

.

6. Centropus
7. Caprimulgus
b. Carpophaga
9. Cettia

K). Ceys

3

5
7
4
6
2

5
11. Ciiinyris
12. Circus 3
13. Cisticola 2
14. Collocalia 7
35. Criuiger 2
IG. Cryptolopha i 4
17. Dicaeuni 18
18. Embei-iza 3
19. Endyuaiuis 2

s

>.
OS

Ml
cS
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Table B—Continued.

;7. lo

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Falco
Halcyon
Henulcbidou
Hierococcyx.
Hirumlo
Hylotcrpe . .

.

Hypotliyiiiis.
lie

Lalii

Lauiua
Lyucornis
Megaluru.s
Merops
Musficapulii .

Munia
Ninox
Oriolua
Orthotomus . .

.

Osmotrerou..

.

Parus
Phabotreron..
Pitta
Prioniturus...
Prionocbiliis..
Ptilopus
llhabdorni.s. ..

Rhinomyia.s .

.

Rbipidura
Scops
Sipbia
Spizaetiis
Tanygiiathus.
Turiiix
Turtm-
Zosteroinis. ..

Zosterojjs

Names of genera.
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Table B—Continued.
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3. Sibutu.
4. Cagayan Sulu.
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Camig^uin.
Pauaon.
Sibuvan.
Balabac.
Tawi Tawi.

11. Siquijor.

18. Guimaras.
13. Sulu.
14. Dinasat.
15. Tablas.

16. Marinduque.
17. Oalamiane.s.

18. Basilau,

19. Calanduanes.
SO. Bohol.

21. Masbate.
28. Cebu.
23. Negros.
24. I/eyte.

25. MiDdoro.

26. Panay.
27. Saniar.
8«. Palawan.
29. Miudaiia<j.

80. Luzon.
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21. Masba
22. Cebu.
23. Negro;
24. Leyte.
25. Mindo
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CURVE II.

Distribution Chart showing Relationship between Number of Genera, with Species distributed in accordance with Steere's Law, and those with Specie? distributed in Opposition to it when compared on the Basis of the relative

Size of the several Islands.

1. Lapac.
2. Fuga.
8. Sihutu.
4. Cajrayan Sulu.
5. Romblon.

6. CamiRuin.
7. Panaon.
8. Slbuyan.
9. Balabac.

10. Tawi Tawi.

11. Siquijor.
19. Ouimaras.
13. Sulu.
14. Dinag-at.
16. Tablas.

16. Marinduque.
17. Calamianes.
13. Basilan.
19. Catanduanes.
20. Bohol.

21. Masbate.
22. Cebu.
23. Nefcros.

24. Leyt«.
25. Mindoro.

26. Panny.
27. Samar.
28. Palawan.
29. Mindanao.
'0. Luzon.
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CURVE III.

Distribution Chart showinq Relationship between Number of Genera of non-migratory Land Birds known from each Island and Percentages distributed in accordance with, and in Opposition to, Steere's Law. Four

horizontal space are given to each genus.

Units of

1. Cuvoand Bazol.
2. Sakuijok.
8. Siassi.

4. Fuga and Lapac.
B. Camipiin.
e. Cagayan Sulu.
7. Panaon.

8. Bohol and Sibutu
9. Catanduanes.

10. Romblon.
11. Dinagat.
13. Marinduque.
13. Siquijor.

14. Bakbac.

15. Sibuyan (a) and Tablas (6).

18. Calamianes.
17. Masbate.
18. Tawi Tawl and Quimaras.
19. Panay.
ao. Sulu.
21. Cebu.

28. I>eyte.

28. Mindoro.
24. Palawan.
25. NegroB. ^ „ ., ...

26. Bamar (a) and Baallan (b).

27. Luzon.
28. Mindanao.
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CURVE IV.

Distribution Chart showing Relationship between Species confirming Steere-s Law of Distribution and those affording Exceptions to it, when compared on the Basis of the relative Size OF THE different ISLANDS.

1. Lapao.
3. Fuga.
3. Sihutu.
4. CaRayan Sulu.
B. Romblon.

fi. Camiguin.
7. Panaon.
8. Sibu.van.
9. Balabac.

10. TawiTawi.

11. Siquijor.

12. Ouimaras.
1.3. Sulu.
14. Dinagat.
15. Tablas.

16. Slarinduque.
17. Calamianes,
18. Ba.silan.

19. Catanduanes.
20. Bohol.

il. Mosbate.
22. Cebu.
23. NeffTOH-

24. ijeyt*:.

25. Mindoro.

26. I'aiiay.

/;. Suiiiar.

28. I'liluwan.

2B. Mindanao.
aO. Luzou.
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CURVE V.

Distribution Chart showing Relationship between Percentage of Species distributed in accordance with, and those distributed in Opposition to, Steere-s Law, and Number of Species of non-migratory Land Birds

KNOWN FROM EACH ISLAND. TWO UNITS OF HORIZONTAL SPACE ARE GIVEN TO EACH SPECIES.

1. Bazol.
2. Cuyo.
3. Sakuijok.
4. Caniiguiii.
5. Fufja and Lapac
C. Cagayan Sulu.
7. Panaou.
8. Bohol.

9. Slbutu.
10. Roniblon.
11. Catanduanes.
12. Dinagat.
13. Marinduque.
14. Balabac.
15. Sibuyan.
16. Tablas.

17. Siquijor.

18. Calamianes.
19. Uuimaras.
20. Masbate.
21. TawiTawi.
22. Siilu.

23. Panay.
24. Cebu.

25. Leyte.
20. Mindoro.
27. Basilan.

28. Palawan.
29. Ne^os.
30. Sainar.

81. Mindanao.
32. Luzon.
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CURVE VI.

Distribution Chart showing Percentage of Genera distributed according to Steere'S Law, in each Family of Philippine Land Birds. Four Units of horizontal Space are given to each Genus of a Family.

1. PodarmdsB.
2. Meropidae.
3. Fringillidse.
4. Hirundinidae.
6. OriolidEe.

6. Paridee.
7. Pittidee.
8. Ploceida?.
9. Tumicidffi.

10. Zosteropidte.

11. Caprimulgidae.
12. Dicfeidae.
1.3. LanlUlae.
14. Treronidae.
15. Sylviidee,

16. NectariniidaB.
17. Muf?cicapid£e.
18. BuboDidae.
19. Alcedinidae.
20. Cuculidffi.

21. Falconidee.
22. Certhiidse.
23. Peristeridae.
^. Cypselidse.
25. Campopbagl

26. Timeliidae.

27. Pycnonotidte.
28. Paittaclda!.

29. Corvidffi.

30. Eurytemldse.

31. Capltonidm.
32. Dlcnirldip.
83. BucerotidiB.
84. Plcidffi.




