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INTRODUCTION 

THE PRESENT paper consists of six parts. Part I is a brief 

sketch of the men and writings that have been prominent in 

the advancement of our knowledge of the Tubinares. Part II 

treats of the geographic distribution of the group. Numer- 

ous distribution areas are recognized. Part III has a wider 

scope. The causes of bird migration are considered from the 

view point of the migratory movements of the Tubinares. 

Part IV relates to the variations of these birds in color, size, 

and external structure. Part V deals with their classification 

and nomenclature. Part VI is a repository of facts upon 
which the conclusions in the three preceding parts are largely 
based. It presents the results of my study of extensive series 
of the Tubinares and the outdoor observations upon this 
group made by Mr. Edward Winslow Gifford, Mr. Rollo 
Howard Beck, and Dr. Alexander Sterling Bunnell during the 
ocean expeditions sent out by the California Academy of 

Sciences. 

In the preparation of this paper I have received much as- 
sistance from institutions and individuals. For the loan of 

specimens I am indebted to Mr. Outram Bangs, Mr. A. C. 
Bent, Dr. Joseph Grinnell, Dr. Leonard C. Sanford, Mr. John 

E. Thayer, the State of Oregon Fish and Game Commission, 

through Mr. Stanley G. Jewett, the Bernice Pauahi Bishop 

Museum, through Mr. John F. G. Stokes, the Department of 
Zoology of Leland Stanford Junior University, through Prof. 

John O. Snyder, the Museum of Vertebrate Zoology of the 

University of California, through Dr. Joseph Grinnell, the 
Carnegie Museum, through Mr. W. E. Clyde Todd, and the 

United States National Museum, through Dr. Charles W. 
Richmond. I am also under obligations to Mr. L. R. Reyn- 
olds for the photographs of museum specimens reproduced in 

the accompanying illustrations, to Mr. Samuel Levi for the 
original drawing of the homolographic chart, to Mr. Edward 

Winslow Gifford for the great series of measurements, and 

lastly to my friend of many years, Mr. Ransom Pratt, who 
has read most of the manuscript of this paper during its prep- 

aration, and has made many suggestions that have added to 

the clearness of the statements. 
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I 

HISTORIC SKETCH: 

Tue PrE-COUESIAN PERIOD: TO 1866 

Prior to the publication of Dr. Coues’s monograph in 1864 
and 1866, the literature pertaining to the albatrosses, petrels, 
and diving petrels was at best fragmentary. ‘The impress of 
Linnzus upon the group in the tenth and twelfth editions of 

his Systema Natur@ is very slight; only five of the eight spe- 
cific names proposed by him are tenable. Johann Friedrich 
Gmelin, “an industrious, indiscriminate compiler and tran- 
scriber,” in 1789 in volume one, part two, of his edition of the 
Systema Nature considerably increased Linnzus’s list. The 
source of Gmelin’s information was mainly the third volume 
of Dr. John Latham’s General Synopsis of Birds, published in 
1785. In this work Latham did not apply “the principles of 
binary nomenclature,” and therefore his names of species have 
no standing in technical ornithology. In his Index Ornitho- 
logicus, which appeared in 1790, Latham bestowed Latin 
binomial names upon his birds. Nevertheless, only one name 
survives in the group we are considering, for he was fore- 
stalled by Gmelin, who followed the Linnzan system of 
naming, thereby gaining a foothold in the nomenclature. 

Latham’s name is inseparably connected with the ornithol- 
ogy of Captain James Cook’s three voyages, and the present 
narrative would be incomplete without some further allusion 
to these voyages. On the first voyage, which lasted from 
1768 till 1771, Cook was accompanied by Sir Joseph Banks 

and his four assistants, Dr. Daniel Carl Solander (a disciple 

of Linneus) and three artists, one of whom was Sydney 

Parkinson, in whose honor Parkinson’s Petrel in later years 

was named. Parkinson made the drawings of the birds and 

Solander wrote the descriptions and selected the names. Banks 

and Solander returned in safety, but Parkinson and the other 

artists died on the voyage. Solander after his return to Eng- 

land elaborated his original notes on the albatrosses and petrels 

into extensive Latin descriptions ready for the printer, but he 

died in 1782, leaving them unpublished. Recently these manu- 

script descriptions have been discovered in the British Museum 
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by Mr. Gregory M. Mathews, and published by him in the sec- 
ond volume of his Birds of Australia. Since the time of Mr. 
George Robert Gray the manuscript had apparently been lost 
sight of by ornithologists. Neither Mr. Salvin nor Dr. God- 
man knew of its existence. On Cook’s second voyage (1772- 
1775) Dr. Johann Reinhold Forster was naturalist, his son 
Johann Georg Adam Forster (commonly called George 
Forster) bird artist, and Dr. Anders Sparrman assistant to the 
elder Forster. In 1785, Forster published his Mémoire sur les 
Albatros in Tome X of Mémotres de Mathématique et de 
Physique, présentés a l Académie Royale des Sciences [Paris], 

describing three species. Although catalogued by Carus and 
Engelmann in their Bibliotheca Zoologica and quoted from 
that work by Dr. Coues in his Third Instalment of American 
Ornithological Bibliography, this memoir was overlooked by 
nomenclators until 1902 when Mr. C. Davies Sherborn drew 
attention to it in his Index Animalium. Owing to disagree- 
ments between the British Government and Forster, the larger 
results of Forster’s work on the voyage remained unpublished 
during his lifetime. In 1844, under the editorship of Dr. 
Martin Hinrich Lichtenstein, the results finally appeared in 
Descriptiones Animalium. Priority of technical names was 
lost in most instances by this long delay. On his third voy- 
age (1776-1780), Cook was accompanied by two artists, 
William W. Ellis and John Webber. Ellis appears to have 
made all of the bird drawings on this voyage. 

Parkinson’s drawings and Solander’s manuscript, George 
Forster’s drawings, and Ellis’s drawings passed into the pos- 
session of Sir Joseph Banks. The specimens obtained on the 

second voyage went in part to the British Museum, and those 
on the third voyage, at least, to the collection of Sir Joseph 
Banks. ‘Some found their way into the Leverian Museum” 

(J. E. Gray, Dieffenbach’s Travels in New Zealand, Vol. II, 
p. 178). The Leverian Museum was the private museum of 
Sir Ashton Lever, established in London during the latter 
part of the eighteenth century, and finally dispersed by auc- 
tion in 1806. In our particular field, Latham based his de- 
scriptions largely upon the collections of the British Museum, 
of the Leverian Museum, and of Sir Joseph Banks, availing 

himself of the fruits of Cook’s voyages. Even for the time, 
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Latham’s descriptions are vague, for he did not possess in a 
high degree the gift of recognizing the distinguishing charac- 
ters of species. In consequence, some of Gmelin’s species 
founded on Latham’s descriptions are indeterminable. In the 
present paper but ten are admitted. Of the specimens de- 
scribed by Latham, only one is now in the possession of the 
British Museum (cf. Sharpe, Hist. Coll. Nat. Hist. Depts. 
Brit. Mus., Vol. I, pp. 79, 172). However, the bird draw- 

ings of Cook’s voyages, long known as the Banksian draw- 
ings, are preserved in the British Museum, and together with 
Solander’s manuscript and Forster’s descriptions shed a side 
light upon the identity of the Gmelinian species under review. 
It should be noted that Latham did not limit the scope of his 
General Synopsis to classification and nomenclature. Under 
“place and manners” he included the geographic range and 
habits of the species. 

In 1816 and 1817, Louis Jean Pierre Vieillot reviewed the 
group in the Nouveau Dictionnaire d'Histoire Naturelle 
(Tomes I and XXV, under Albatros and Pétrel), following 

closely in the footsteps of Gmelin and Latham.  Leach’s 

Petrel and the White-bellied Petrel are formally introduced 
into technical nomenclature. Three years later, in 1820, ap- 
peared Dr. Heinrich Kuhl’s Beitrage zur Kenntniss der Procel- 
larien in part first of his Beitrage zur Zoologie und vergleichen- 
den Anatomie. Twenty-seven species and nominal species of 
petrels and one diving petrel are treated in this monograph. 
The Capped Petrel and Wilson’s Petrel receive technical 
christening, unwittingly, however, for Kuhl attributed the 
designation of the former to Forster and of the latter to 
Banks, basing his identification upon the Banksian drawings. 
James Francis Stephens in 1826 in Volume XIII of Shaw’s 
General Zoology instituted two genera and provided a tech- 
nical name for the Slender-billed Fulmar. He also adopted a 

generic name (Pachyptila) proposed by Johann Karl Wilhelm 

Illiger in 1811 in his Prodromus Systematis Mammalium et 
Avium. As a whole, Stephens’s treatment of the group falls 
short of that by his predecessors. 

John Gould early became interested in the group. In Vol- 
ume II of his Handbook to the Birds of Australia (1865), 
he remarks on page 421: “Having paid much attention to 
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these birds during my passages to and from Australia, my 

researches were rewarded by my obtaining a knowledge of 

nearly forty different species, most of which are peculiar to 

the southern hemisphere, and many of them frequenters of 

the Australian seas.” In the Proceedings of the Zoological 

Society of London, parts for 1840, 1843, and 1844, he de- 

scribed two albatrosses and four petrels. In 1844 he pub- 

lished in the Annals and Magazine of Natural History an 

article On the Family Procellaride, with descriptions of Ten 

new Species. Only two of the alleged new species were really 

new. The descriptions of three other species, however, ante- 

date descriptions that appeared in the Proceedings of the 

Zoological Society for 1844. Life histories are given in his 

illustrated folio Birds of Australia (Vol. VII) and in the 

Handbook before mentioned. 

George Robert Gray, long in charge of the bird collection 

of the British Museum, described four of the species recog- 

nized in the present paper, a description appearing in each of 

the following publications: Dieffenbach’s Travels in New 

Zealand, Volume II, 1843; Proceedings of the Zoological 

Society of London for 1853; Catalogue of the Birds of the 
Tropical Islands of the Pacific Ocean, 1859; The Ibis for 

July, 1862. Furthermore, Gray devoted five pages of the 
third volume of his sumptuously illustrated Genera of Birds 

to a review of the group. 
In 1848 appeared Volume VIII of the United States Ex- 

ploring Expedition - - - Mammalogy and Ornithology by 
Titian Ramsey Peale, a naturalist of the expedition. Five 
petrels were described as new; one of them, however, had 

been described previously by J. R. Forster. 

In his Avinm Systema Naturale (1852), Dr. Heinrich 
Gottlieb Ludwig Reichenbach instituted a number of genera, 
five of which are adopted in the present review. 

Prince Charles Lucien Jules Laurent Bonaparte, at the 
close of his long career as an ornithologist, presented a classi- 
fication of the group in Comptes Rendus Hebdomadaires des 
Séances de V Académie des Sciences [Paris], Tome XLII, 

1856, and in Conspectus Generum Avium, Tomus II, 1857. 
Five of the generic names proposed by him are used in the 

present connection. 
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In 1863 in Muséum ad’Histoire Naturelle des Pays-Bas, 
4me Livraison, Dr. Hermann Schlegel published a systematic 
monograph of forty pages on the “Procellariae,” describing 
two new species and limiting the number of genera to three, 
thereby following a course opposite to that of Bonaparte. 

With Bonaparte and Schlegel closed the Pre-Couesian 
Period in the study of the albatrosses, petrels, and diving 
petrels. The quarried stones were now ready to be built into 
a lasting foundation by a master builder. 

Tue CouEsiaAn Pertop: 1866-1896 

Plate 1 

The monograph that defines the preceding and the present 
period was written by a young man who had not attained his 
twenty-fourth year, Dr. Elliott Coues, an Assistant Surgeon 

in the United States Army. This monograph was published 
in five parts in the Proceedings of the Academy of Natural 
Sciences of Philadelphia, as follows: 

A critical Review of the Family Procellaride: Part I., em- 
bracing the Procellariee, or Stormy Petrels, March, 1864, 

pp. 72-91. 
A Critical Review of the Family Procellaride:—Part II.; 

Embracing the Puffinee, April, 1864, pp. 116-144. 
A Critical Review of the Family Procellarude:—Part III; 

embracing the Fulmaree, March, 1866, pp. 25-33. 
Critical Review of the Family Procellariide:—Part IV ; 

Embracing the A42strelatee and the Prionee, May, 1866, pp. 
134-172. 

Critical Review of the Family Procellariide ;—Part V ; em- 
bracing the Diomedeine and the Halodromine. With a Gen- 
eral Supplement, May, 1866, pp. 172-197. 

Although young in years, Dr. Coues was highly equipped 
for monographic work in ornithology. He was well grounded 
in anatomy and was familiar with the Latin, French, and 

German languages. He had been trained in the Bairdian 
methods, and already had had experience in monographing 
groups of birds. He had access to the books and specimens 
of “the Philadelphia Academy and the Smithsonian Institu- 
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tion,’ the specimens including the Gould Australian collec- 

tion and the spoils of the United States Exploring Expe- 

dition, reported upon by Peale. In the first three parts of his 

monograph, Dr. Coues was under the spell of Bonaparte’s 

great name, but in the two final parts he emancipated himself 

from this influence. The vulnerable points in the monograph 

are chiefly of the kind incident to lack of specimens and out- 

door observation. Dichromatism was mistaken for age varia- 

tion, and inconstant characters were sometimes misconstrued 

to be constant ones. Seasonal variation due to wear of plum- 

age, however, was clearly understood. Although other mono- 
graphs have since appeared, the influence of this monograph 

has not ceased. It “must always be consulted,” remarks Mr. 
Salvin, “by those wishing to master the intricacies of this 
complicated subject.’’ Dr. Coues’s connection with the group 
did not wholly terminate with the publication of his mono- 
graph. He edited the “Ornithology” and was joint author of 
the “Odlogy” of Dr. Jerome Henry Kidder’s Contributions to 
the Natural History of Kerguelen Island (1, 1875, II, 1876), 
and he identified the birds of Dr. Thomas H. Streets’s Con- 
tributions to the Natural History of the Hawaiian and Fan- 
ning Islands and Lower California (1877). In Remarks on 
certain Procellartide (The Auk, 1897), he introduced the 
system of classification for the higher groups followed in the 
present paper, and in the fifth edition of his Key to North 

American Birds, printed in 1903 nearly four years after his 

death, he devoted upwards of twenty-six pages to the “Order 

Tubinares: Tube-nosed Swimmers.”’ 

In 1870, in Fauna Vertebrata nell’ Oceano, Professor En- 

rico Hillyer Giglioli gave an account of the species of “‘Pro- 
cellariadee” observed by him during the voyage of the Italian 
corvette Magenta round the world, including five supposed 
new species originally described by himself and Count Tom- 

maso Adlard Salvadori in 1868 in Volume XI of Atti della 
Societa Italiana di Scienze Naturali. In 1876, in Volume I 
of Mr. George Dawson Rowley’s Ornithological Miscellany, 
appeared two articles from the pen of Mr. Osbert Salvin, en- 

titled Critical Notes on Procellariide, the first dealing with 

Parkinson’s drawings and the second with the petrels de- 
scribed as new by Giglioli and Salvadori in the paper cited 
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above. The closing year of the decade saw the publication of 
Volume 168 of the Philosophical Transactions of the Royal 
Society of London, containing an article by Dr. Richard 
Bowdler Sharpe on the birds of Kerguelen Island, with field 
notes by Rey. A. E. Eaton, and a shorter article by Mr. How- 
ard Saunders on the birds’ eggs obtained on that island. In 
1881, Mr. Osbert Salvin published in the Voyage of H. M. S. 
Challenger, Zoology, Volume II, his final report On the Pro- 
cellartide collected during the Expedition; twenty-three spe- 
cies being noticed. In Volume IV of the same publication, 
followed Mr. William Alexander Forbes’s Report on the 
Anatomy of the Petrels (Tubinares) collected during the 
Voyage. The year 1887 was marked by the appearance of 
Mr. Robert Ridgway’s Manual of North American Birds, in 
which most of the species of the Order Tubinares were con- 
sidered. In 1888, Sir Walter Lawry Buller brought out Vol- 
ume IT of the second edition of his illustrated History of the 
Birds of New Zealand, with its life histories of numerous 
Tubinarine species. The same year Mr. Osbert Salvin con- 
tributed in The [bis a third instalment of his Critical Notes on 
the Procellariide, foreshadowing the close of the Couesian 
Period. 

THE SALVINIAN Pertop: 1896-1910 

Plate 2 

The advent in 1896 of the twenty-fifth volume of the Cata- 
logue of the Birds in the British Museum, embracing Mr. 
Howard Saunders’s monograph on the “Gaviz (Terns, Gulls, 
and Skuas)” and Mr. Osbert Salvin’s monograph on the 
“Tubinares (Petrels and Albatrosses),’’ ushered in the Sal- 

vinian Period. With far greater facilities than those at the 
command of his predecessor, Mr. Salvin was able to simplify 
the whole subject and give it a new impetus. The shortcomings 
of this monograph, as in the preceding one, were due chiefly to 
lack of specimens and outdoor observation. 

The year 1901 witnessed the publication of Mr. Archibald 
James Campbell’s Nests and Eggs of Australian Birds, and 
1905 Sir Walter Lawry Buller’s Supplement to the Birds of 
New Zealand, each containing life histories of numerous antip- 
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odean species of the group under consideration. Also, this 

period was fruitful in reports of Antarctic and sub-Antarctic 

exploration. Of special importance are Mr. William Eagle 

Clarke’s Ornithological Results of the Scottish National Ant- 

arctic Expedition (The Ibis, 1905, 1906, 1907), Dr. Einar 

Lonnberg’s Contributions to the Fauna of South Georgia 

(1906), Dr. Anton Reichenow’s extended paper in the Deutsche 

Siidpolar-Expedition (1X Band, Zoologie, I Band, 1908), and 

Dr. Edward Adrian Wilson’s account in the National Antarctic 

Expedition - - - Natural History (Vol. II, Zoology, 1907). Dr. 

Wilson accompanied both of the expeditions commanded by 

Captain Scott, and lost his life in the ill-fated return from the 

South Pole. Some of the best ornithology that has ever been 

written about the albatrosses and petrels is to be found in his 

report. 

Mr. Salvin projected an elaborate, illustrated monograph, 

but he passed away on the Ist of June, 1898, without carrying 

his plan into effect. 

Tue GopMANIAN Periop: 1910-19— 

Plate 3 

Dr. Frederick Du Cane Godman, Mr. Salvin’s lifelong friend 

and collaborator in the monumental Biologia Centrali-Ameri- 

cana, assumed the task of writing the projected monograph, 

and with the assistance of Dr. Richard Bowdler Sharpe brought 

it to a successful conclusion. The Monograph of the Petrels 

(Order Tubinares), issued in five parts (1907-1910), marks a 

decided advance, creating a new period in the rise and progress 

of our special subject. 

At this point the sketch must be brought to a close, for it has 
reached the contemporaneous events which fall within the scope 

of the succeeding parts of this paper. 
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{1 

GEOGRAPHIC DISTRIBUTION 

GENERAL CONSIDERATIONS 

Tue Tupinares frequent all the oceans of the world. 
Only a few species, however, breed both in the Northern 
and Southern hemispheres. The Southern Hemisphere is the 
stronghold of the group; fully twice as many species breed 
there as in the Northern Hemisphere. The Pacific Ocean, 
likewise, is much more prolific in species than the Atlantic 
and Indian oceans. The Pelecanoidide, the albatrosses of 

the genera Thalassarche and Phebetria, and the Fulmarine 
and Oceanitine, with the exception of the Fulmar and White- 
faced Petrel, are peculiar to the Southern Hemisphere. The 
majority of the Thalassidrominz and three of the five alba- 
trosses of the genus Diomedea are peculiar to the North 
Pacific. At least half a dozen species breed on the coasts of 
the Antarctic Continent, namely, the Giant, Slender-billed, 

and Antarctic’ fulmars and the Cape, Snowy, and Wilson’s 
petrels. In Arctic regions, the Fulmar breeds as far north as 
Franz Josef Land and Melville Island, and the Storm Petrel 
as far north as the Lofoten Islands, Norway. Notable ex- 
amples of diversity in distribution in intermediate latitudes 
are presented in the Wedge-tailed Shearwater and White- 
faced, Bulwer’s, and Harcourt’s petrels. The known breed- 
ing range of the Wedge-tailed Shearwater extends from the 
Seychelle and Mascarene islands in the Indian Ocean, Austra- 
lia, and the Kermadec Islands in the southwestern Pacific to 

the Revilla Gigedo, Hawaiian, and Volcano islands in the 

North Pacific, and the breeding range of the White-faced 

Petrel extends from Australian and New Zealand seas to 
Tristan da Cunha in the South Atlantic and the Cape Verde 
and Salvage islands in the North Atlantic. Bulwer’s and 
Harcourt’s petrels have a more discontinuous distribution. 
Bulwer’s Petrel is known to breed on the Madeira, Salvage, 

Canary, and Hawaiian islands, and Harcourt’s Petrel on the 
Azores, Madeira, Salvage, Cape Verde, Galapagos, and Ha- 

waiian islands. 

1Cf. Mawson, Home of the Blizzard, v. 2, pp. 117, 260. 
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The ancestral line of the Tubinares extends back into the 
Miocene Period, and the causes affecting the distribution of 
the group involve past conditions as well as present ones. 

The preponderance of species in the Southern Hemisphere 

and on the Pacific Ocean, the restriction of the Pelecanoidide 

and certain other groups to Southern seas, and the dual hemi- 

sphere distribution of the Wedge-tailed Shearwater and 

White-faced Petrel are not explained solely by existing con- 
ditions. There is an historic background. In the remote 
past Tubinarine species became established in their habitats 
and have been able to hold them against all competition. 

Their success is perhaps due chiefly to the isolated character 
of their breeding stations, where predaceous land mammals 

are absent and food is plentiful. The discontinuous distribu- 
tion of Harcourt’s and Bulwer’s petrels ceases to be an 

enigma when viewed from the standpoint of a water way 
between North and South America, which geologists tell us 

existed as late as the Miocene Period. 

The fact is not lost sight of that temperature is a factor 
in the geographic distribution of birds. The apparent restric- 
tion of certain Tubinares in the Southern Hemisphere to the 
zone lying approximately south of the isotherm of 15° C. for 

January perhaps indicates a temperature control. It should 

be borne in mind, however, that temperature on the ocean is 

affected not only by latitude, but by periodic winds, warm 

and cold currents, and apparent upwelling of cold bottom 
water, and it may be that these persistent phenomena, in- 
stead of exercising temperature control, serve merely as 
boundaries, marking the frontiers of habitats established in 

ages long past. 

Barren areas in the sea and areas having a food-supply 

also determine distribution. In the former bird-life is want- 
ing and in the latter it may abound, as in the south polar 
seas, where there exists an extraordinary abundance of food 
in summer and autumn.* 

1 Cf. Clarke, Ibis, 1907, pp. 328, 329. 
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DISTRIBUTION AREAS 

Plate 4 

For the Tubinares, I recognize three different grades of 
distribution areas, namely, superarea, area, and_ subarea, 

based on the species at their breeding stations. A superarea 
or an area is distinguished by characteristic species, and a 
subarea by a peculiar association of any of the breeding 
species of an area. 

Superareas 

Two superareas are admitted, one embracing the Southern 
Hemisphere seas and all Galapagos waters, the other the 
Northern Hemisphere seas exclusive of Galapagos waters. 
The former is designated the Southern Superarea and the 
latter the Northern Superarea. The subjoined lists show the 
characteristic species. The preponderance of Southern Super- 
area species and the paucity of those common to both super- 

areas are apparent from a glance in these lists. 

Species breeding only in the Southern Superarea 

Diomedea exulans Pterodroma macroptera 
Diomedea irrorata Pterodroma aterrima 
Thalassarche melanophris Pterodroma solandri 
Thalassarche bulleri Pterodroma inexpectata 
Thalassarche cauta Pterodroma brevirostris 
Thalassarche culminata 
Thalassarche chlororhynchos 
Phebetria palpebrata 
Macronectes giganteus 
Priocella antarctica 
Thalassoica antarctica 
Petrella capensis 
Halobena cerulea 
Pachyptila vittata 
Pagodroma nivea 
Bulweria macgillivrayi 
Pterodroma 
Pterodroma 
Pterodroma 
Pterodroma 
Pterodroma 
Pterodroma 
Pterodroma 
Pterodroma 
Pterodroma 
Pterodroma 
Pterodroma 
Pterodroma 

axillaris 
leucoptera 
brevipes 
nigripennis 
cooki 
externa 

cervicalis 
lessoni 
incerta 
neglecta 
rostrata 
magente 

Procellaria equinoctialis 
Procellaria parkinsoni 
Priofinus cinereus 
Puffinus gravis 
Puffinus creatopus 
Puffinus gavia 
Puffinus carneipes 
Puffinus griseus 
Puffinus tenuirostris 
Puffinus bulleri 
?Oceanodroma markhami 
Oceanodroma hornbyi 
Oceanites oceanicus 
Oceanites gracilis 
Pealea lineata 
Garrodia nereis 
Fregetta melanogaster 
Fregetta grallaria 
Fregetta albigularis 
Fregetta mecestissima 
Pelecanoides urinatrix 
Pelecanoides garnoti 
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Species breeding only in the Northern Superarea 

Diomedea nigripes Puffinus auricularis 
Diomedea albatrus ?Puffinus leucomelas 
Diomedea immutabilis Halocyptena microsoma 
Fulmarus glacialis Thalassidroma pelagica 
Bulweria bulweri Oceanodroma macrodactyla 
Pterodroma hypoleuca Oceanodroma leucorhoa 
Pterodroma hasitata Oceanodroma homochroa 
Pterodroma caribbea Oceanodroma tristrami 
Puffinus kuhli Oceanodroma melania 
Puffinus puffinus Oceanodroma furcata 
Puffinus opisthomelas 

Species breeding in Both Southern and Northern Superareas 

Pterodroma pheopygia Puffinus chlororhynchus 
Pterodroma mollis ?Oceanodroma tethys 
Pterodroma parvirostris Oceanodroma castro 
Puffinus obscurus Pelagodroma marina 
Puffinus nativitatis 

Areas 

Three areas are recognized in the Southern Superarea, 
namely, Circumpolar Area, Indo-Pacific Areca, and South 

Atlantic Area, and two in the Northern Superarea, namely, 
North Pacific Area and North Atlantic Area. The bound- 
aries are necessarily more or less tentative, owing to our im- 
perfect knowledge of the breeding stations of many species. 

The Circumpolar Area lies chiefly between parallels 78° S. 
and 40° S., and includes Tristan da Cunha, but not Chatham, 

South, or Stewart islands, New Zealand, or Tasmania. Its 

northern boundary coincides well with the isotherm of 15° C. 
for January. The climatic conditions are Antarctic and sub- 
Antarctic. The following are apparently characteristic species: 

Thalassarche melanophris Halobena cerulea 
Thalassarche bulleri Pagodroma nivea 
Thalassarche culminata Pterodroma lessoni 
Pheebetria palpebrata Pterodroma brevirostris 
Macronectes giganteus Procellaria equinoctialis 
Priocella antarctica Puffinus gravis 
Thalassoica antarctica Oceanites oceanicus 
Petrella capensis 

The Indo-Pacific Area embraces approximately the Indian 
and Pacific oceans south of the Equator and north of the 
isotherm of 15° C. for January, including the immediate 
vicinity of Stewart, South, and Chatham islands, New Zea- 
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land, and the entire Galapagos Archipelago. Characteristic 

species appear to be the following: 

Diomedea irrorata Pterodroma solandri 
Bulweria macgillivrayi Pterodroma inexpectata 
Pterodroma axillaris Procellaria parkinsoni 
Pterodroma leucoptera Puffinus creatopus 
Pterodroma brevipes Puffinus bulleri 
Pterodroma nigripennis Oceanodroma hornbyi 
Pterodroma cooki Oceanites gracilis 
Pterodroma externa Pealea lineata 
Pterodroma cervicalis Fregetta albigularis 
Pterodroma rostrata Fregetta moestissima 
Pterodroma aterrima Pelecanoides garnoti 

The South Atlantic Area comprises the South Atlantic 

Ocean north of the isotherm of 15° C. for January. Its 

characteristic species remain to be determined. 

The North Pacific Area includes the Indian and Pacific 

oceans north of the Equator (exclusive of Galapagos waters), 

and extends through Bering Strait into the Arctic Ocean. The 

characteristic species are: 

Diomedea nigripes Halocyptena microsoma 
Diomedea albatrus Oceanodroma macrodactyla 
Diomedea immutabilis Oceanodroma homochroa 
Pterodroma hypoleuca Oceanodroma tristrami 
Puffinus opisthomelas Oceanodroma melania 
Puffinus auricularis Oceanodroma furcata 

?Puffinus leucomelas 

The North Atlantic Area covers the North Atlantic Ocean 

and portions of the Arctic Ocean. The following species are 

characteristic of this area: 

Pterodroma hasitata Puffinus puffinus 
Pterodroma caribbea Thalassidroma pelagica 
Puffinus kuhli 

Fulmarus glacialis, Bulweria bulweri, and Oceanodroma 

leucorhoa are common to the North Pacific and North 

Atlantic areas. 

Subareas 

The subjoined synopsis indicates the subareas thus far rec- 
ognized by me. They are, however, largely tentative, for our 
knowledge of the breeding stations of many species is still 

very imperfect. 
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Subareas 

Antarctic 
Kerguelen 

Circumpolar Area.... < Macquarie 
South Georgia 
Tristan da Cunha 

Mascarene 
West hustralian 

Southern Superarea East Australian 
Indo-Pacific Area.... J New Zealand 

Kermadec 
Juan Fernandez 
South Polynesian 
Galapagos 

South Atlantic Area Trinidad 

Hawaiian 
Revilla Gigedo 

North Pacific Area. Californian 
Southeastern Alaskan 
Northern Alaskan 

Northern Superarea 

West Indian 
Madeiran 
Mediterranean 
Nova Scotian 
Britannic 
Franz Josef 

North Atlantic Area. 

The Antarctic Subarea occupies the region between lati- 
tude 78° S. and 60° S., and has a polar climate. The follow- 
ing species are known to breed within its bounds: 

Macronectes giganteus Pagodroma nivea 
Priocella antarctica Oceanites oceanicus 
Thalassoica antarctica Fregetta melanogaster 
Petrella capensis 

The Kerguelen Subarea includes the Kerguelen Group and 
Heard, Crozet, and Prince Edwards islands. Sub-Antarctic 

conditions prevail. Breeding species are: 

Diomedea exulans Pterodroma lessoni 
Thalassarche melanophris Pterodroma macroptera 
Thalassarche culminata Pterodroma brevirostris 
?Thalassarche chlororhynchos Procellaria equinoctialis 
Pheebetria palpebrata Oceanites oceanicus 
Macronectes giganteus Garrodia nereis 
Petrella capensis Fregetta melanogaster 
Halobena cerulea Pelecanoides urinatrix 
Pachyptila vittata 
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The Macquarie Subarea embraces the Macquarie, Camp- 
bell, Auckland, Antipodes, Snares, and Bounty islands. The 

climate is sub-Antarctic, especially in the more southerly 

islands. The following species breed in this subarea: 

Diomedea exulans 
Thalassarche melanophris 
Thalassarche bulleri 
Thalassarche cauta 
Thalassarche culminata 
Pheebetria palpebrata 
Macronectes giganteus 
Pachyptila vittata 

Pterodroma !essoni 
Procellaria equinoctialis 
Priofinus cinereus 
Puffinus gavia 
Garrodia nereis 
Pelagodroma marina 
Pelecanoides urinatrix 

The South Georgia Subarea comprises the sub-Antarctic 
South Georgia, Falkland, Sandwich, and Bouvet islands. 
Breeding species are: 

Diomedea exulans 
Thalassarche melanophris 
Pheebetria palpebrata 
Macronectes giganteus 

?Petrella capensis 
Pachyptila vittata 

Pagodroma nivea 
Procellaria «quinoctialis 
Oceanites oceanicus 
Garrodia nereis 
?Fregetta melanogaster 
Pelecanoides urinatrix 

The Tristan da Cunha Subarea is restricted to the Tristan 

da Cunha Group and Gough Island, and lies in the zone 
south of the isotherm of 15° C. for January. The following 
are said to breed in this subarea: 

Diomedea exulans 
Thalassarche culminata 
?Thalassarche chlororhynchos 
Pheebetria palpebrata 
Macronectes giganteus 
Pachyptila vittata 

Pterodroma mollis 
Puffinus gravis 
Puffinus obscurus 
Pelagodroma marina 
Pelecanoides urinatrix 

The Mascarene Subarca consists of the Mascarene, Sey- 
chelle, and Chagos archipelagoes. Pterodroma_aterrima, 

Ruffinus obscurus, and Puffinus chlororhynchus breed within 
its bounds. 

The West Australian Subarea embraces the north, west, 

and south coasts of Australia from the Gulf of Carpentaria 
to Victoria. The following, at least, breed in this subarea: 

Pterodroma macroptera 
Puffinus obscurus 
Puffinus carneipes 

Puffinus tenuirostris 
Puffinus chlororhynchus 
Pelagodroma marina 

The East Australian Subarea is the complement of the 
West Australian, embracing Tasmania and the coasts of Vic- 
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toria, New South Wales, and Queensland. Among its breed- 
ing species are: 

Thalassarche cauta 
Pachyptila vittata 
Pterodroma leucoptera 
Puffinus tenuirostris 

Puffinus chlororhynchus 
Pelagodroma marina 
Pelecanoides urinatrix 

The New Zealand Subarea includes North, South. Stewart, 

and Chatham islands, New Zealand. The breeding species 
are mainly the following: 

Diomedea exulans 
Pachyptila vittata 
Pterodroma axillaris 
Pterodroma cooki 
Pterodroma macroptera 
Pterodroma inexpectata 
Procellaria parkinsoni 

Puffinus gavia 
Puffinus obscurus 
Puffinus carneipes 
Puffinus griseus 
Garrodia nereis 
Pelagodroma marina 
Pelecanoides urinatrix 

The Kermadec Subarea comprises the Kermadec, Norfolk, 

and Lord Howe islands. 

Pterodroma nigripennis 
Pterodroma cervicalis 
Pterodroma neglecta 
Pterodroma solandri 

Breeding species are: 

Puffinus obscurus 
Puffinus carneipes 
Puffinus chlororhynchus 

The Juan Fernandes Subarea has within its bounds Juan 
Fernandez, Masafuera, St. Felix, and St. Ambrosio islands. 

Breeding species are: 

Pterodroma cooki 
Pterodroma externa 

Pterodroma neglecta 
Puffinus creatopus 

The South Polynesian Subarea comprehends the tropical 
islands of the central Pacific south of the Equator. Breeding 
species appear to be: 

Bulweria macgillivrayi 
Pterodroma brevipes 
Pterodroma rostrata 
Pterodroma parvirostris 

_Puffinus obscurus 

Puffinus nativitatis 
Puffinus chlororhynchus 
Pealea lineata 
Fregetta albigularis 
Fregetta mcestissima 

The Galapagos Subarea is conterminous with the Gala- 

pagos Archipelago. Its breeding species are: 

Diomedea irrorata 
Pterodroma phzopygia 
Puffinus obscurus 

Oceanodroma tethys 
Oceanodroma castro 
Oceanites gracilis 
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The Trinidad Subarea is limited to Trinidad Islet (lati- 
tude 20° 30’ S., longitude 29° 15’ W.). “Pterodroma armin- 
joniana’ (=P. neglecta?) is the only species of Tubinares 
reported as breeding. 

The Hawatan Subarea includes the Hawaiian, Marcus, 

Volcano, and Bonin islands. it harbors the following breed- 
ing species: 

Diomedea nigripes Puffinus auricularis 
Diomedea immutabilis Puffinus nativitatis 
Bulweria bulweri Puffinus chlororhynchus 
Pterodroma hypoleuca Oceanodroma castro 
Pterodroma phzxopygia Oceanodroma tristrami 

The Revilla Gigedo Subarea is coextensive with the Revilla 
Gigedo Islands. Puffinus auricularis and Puffinus chloro- 
rhynchus breed there. 

The Californian Subarea comprises the islets off the coast of 
Lower California and Southern and Middle California. The 
species known to breed in this subarea are the following: 

Puffinus opisthomelas Oceanodroma leucorhoa 
Halocyptena microsoma Oceanodroma homochroa 
Oceanodroma macrodactyla Oceanodroma melania 

The Southeastern Alaskan Subarea extends along the 
coastal islets from Middle California (latitude 41° N.) to the 
Aleutian Islands. Oceanodroma leucorhoa and Occanodroma 
furcata are the breeding species. 

The Northern Alaskan Subarea includes the Aleutian 
Islands and the Bering Sea and Arctic Alaskan islands. The 
breeding species are: 

?>Diomedea albatrus Oceanodroma leucorhoa 
Fulmarus glacialis Oceanodroma furcata 

The West Indian Subarea consists of the West India and 
Bermuda islands. Pterodroma hasitata, Pterodroma carib- 

bea, and Puffinus obscurus are the breeding species. 

The Madeiran Subarea embraces the North Atlantic Is- 
lands, namely, Cape Verde and Canary archipelagoes, Sal- 
vages, Madeira Group, and Azores. Breeding species are: 

Bulweria bulweri_ Puffinus obscurus 
Pterodroma mollis Oceanodroma castro 
Puffinus kuhli Pelagodroma marina 
Puffinus puffinus 



Vor, II, Pr. IT] LOOMIS—A REVIEW OF THE TUBINARES PA 

The Mediterranean Subarea covers the breeding stations of 
the Mediterranean Sea. Within its bounds breed Puffinis 
kuhli, Puffinus puffinus, and Thalassidroma pelagica. 

The Nova Scotian Subarea reaches northward from Maine 

and Nova Scotia to southern Greenland. Oceanodroma leu- 
corhoa is apparently the sole breeding species. 

The Britannic Subarea extends from the British Isles and 
vicinity to the Lofoten Islands, Norway. Within its confines 

the following species breed : 

Fulmarus glacialis Thalassidroma pelagica 
Puffnus puffinus Oceanodroma leucorhoa 

The Franz Josef Subarea is confined to the eastern hyper- 
borean breeding stations of Fulmarus glacialis. 
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III 

MIGRATION? 

WHILE the literature of ornithology abounds in references 
to the albatrosses and petrels as ocean wanderers, but little has 
been said of them as birds of passage, although they exem- 
plify every cardinal aspect of bird migration, including certain 
phases that are wanting in birds whose lives are more inti- 

mately connected with the land. Some species are apparently 
stationary, never venturing far from their breeding stations ; 
others perform migrations that stop short of the Equator; 

others still are transequatorial migrants; others, breeding in 
the Tropics and subtropics, migrate in a direction not towards, 
but away from the Equator, breaking all the time-honored 
book rules for bird migration. 

MIGRATION IN THE SOUTHERN HEMISPHERE 

The species of albatrosses and petrels breeding in the 
Southern Hemisphere far outnumber those breeding in the 
Northern. Their migration, too, dwarfs the complementary 
migration of the northern species, and exhibits similar diver- 

sity in the direction and extent of the fly-lines. Among the 
longest are the transequatorial lines of the Sooty Shearwater 
and among the shortest is the line of the Snowy Petrel of 
Antarctic regions.” 

Transequatorial migration has often been misinterpreted. 
Even within the last three years a well-known writer upon the 
petrels has hinted that the nesting grounds of the Sooty Shear- 
waters visiting the ocean off California would ultimately be 
discovered north of the Equator.* The condition of the plum- 

1 Read in part at the thirty-third stated meeting of the American Ornithologists’ 
Union, held in San Francisco, May 18-20, 1915. 

My former papers on bird migration were published as follows: 
Auk, 1891, v. 8, pp. 50-55; 1892, v. 9, pp. 28-39; 1894, v. 11, pp. 26-35, 

94-117. 
Proc. Calif. Acad. Sci., 1895, 2d ser., v. 5, pp. 179-210; 1896, v. 6, pp. 2-14; 1900, 

3d ser., Zool., v. 2, pp. 278-316; pp. 350-354. 
2 Cf. Wilson, Nat. Antarct. Exp., N. H., v. 2, Aves, pp. 90, 91. 
3 Mathews, Birds Austr., v. 2, p. 98; cf. pp. 14, 90, 103. 
In the Ibis for July, 1915, pp. 588, 602, 603, 608, Messrs. Mathews and Iredale 

state positively that the Sooty Shearwater breeds on Pescadores Islands. Nevertheless, 
they offer no better evidence than the mere fact that among myriads of these shear- 
waters occurring in the Northern Hemisphere two individuals, with the base of the bill 
somewhat denuded of feathers, were taken by a collector from holes during the month 
of May. It is well known that superannuated sea birds often retreat to the land and 
that a denuded state of the base of the bill is highly characteristic of such birds. 
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age and genital organs in these birds proves that they are 
migrants from the south. On their arrival in spring they are 

in worn plumage and their genital organs are small. During 
the succeeding months they undergo a complete and protracted 

moult, and at the time of the departure of the hosts in autumn 

they are in fine feather with the genital organs in a high state 
of erotic development. Furthermore, the period of absence from 

California waters coincides with the breeding season in the 

South Temperate Zone. In a former paper I have also dwelt 
on this phase of bird migration." 

The following South Temperate Zone petrels are known to 
occur regularly in the North Temperate Zone during their 
exodus-migration:* Great Shearwater, Cooper’s Shearwater, 
Flesh-footed Shearwater, Sooty Shearwater, Slender-billed 

Shearwater, Buller’s Shearwater, and Wilson’s Petrel. In the 

same category probably belongs the Mottled Petrel, and per- 
haps Stejneger’s Petrel, for both have been secured in numbers 
in the North Temperate Zone. The following have been taken 
there in one or more instances, and may finally prove to be 
regular migrants from the south with fly-lines that ordinarily 
fall short of the Tropic of Cancer: Spectacled Albatross, Cul- 
minated Albatross, Sooty Albatross, Giant Fulmar, Slender- 

billed Fulmar, Cape Petrel, Black-tailed Shearwater, Horn- 
by’s Petrel, Black-bellied Petrel, and White-bellied Petrel. 

Such shorter transequatorial migration appears to obtain 
in the Neglected Petrel, Juan Fernandez Petrel, and Cook’s 
Petrel, all of which have been found more or less numerously 

on the northeastern Pacific within the Tropics. Parkinson’s 
Petrel reaches Galapagos waters, and may yet be discovered 
to extend its exodus-migration across the Equator. 

Migration confined to the Southern Hemisphere is well 
exemplified in the Blue Petrel, Antarctic Fulmar, and Snowy 
Petrel.* 

In the Galapagos Albatross exodus-migration in a direction 
not towards, but away from the Equator seemingly prevails. 

1Proc. Calif. Acad. Sci., 1900, 3d ser., Zool., v. 2, pp. 303-305. 
2 As migration occurs in every month of the year and in breeding birds of both 

hemispheres, it is apparent that fall and spring migration and southward and_north- 
ward migration are inadequate terms; hence exodus-migration and return-migration are 
substituted for them (cf. Proc. Calif. Acad. Sci., 1900, 3d ser., Zool., v. 2, pp. 
352-354). 

3 Cf. Mon. Petrels, p. 283; Wilson, Nat. Antarct. Exp., N. H., v. 2, Aves, pp. 83, 90. 
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MIGRATION IN THE NORTHERN HEMISPHERE 

The migratory movements of the Northern Hemisphere 
species of albatrosses and petrels are counterparts of those 
occurring in the Southern Hemisphere species. Transequatorial 
migration is represented in Leach’s Petrel, and apparently in 
the Least Petrel, Storm Petrel, Kuhl’s Shearwater, and Manx 

Shearwater, and migration restricted to the Northern Hem- 
isphere is represented in the Fulmar, and probably in the 
Short-tailed Albatross. The Ashy Petrel, Black Petrel, and 
Fork-tailed Petrel have definite migratory movements, but 
their southern limits have not been reported. After breeding 
on Lower California islands, Black-vented Shearwaters 

migrate northward along the coast, some of them as far at 
least as Vancouver Island, their fly-line thus extending about 
fifteen hundred nautical miles. Black-footed Albatrosses have 
an eastward and westward exodus-migration as well as a 

northern one, the two movements covering the North Pacific 

area above the Tropic of Cancer. In the Southern Hemisphere 
the general dispersion of Wandering Albatrosses furnishes 
somewhat of a parallel. 

REMOTE CAUSE OF MIGRATION 

Bewildered by the varied migratory movements, the mind 
is prone to create complications where none exist, and to lose 
sight of the fact that in each bird, migration is simply an 
exodus, followed by a return movement to breeding grounds. 
Migration in one hemisphere is a complement of migration in 
the other. Exodus-migration in Southern Hemisphere species 
and return-migration in Northern Hemisphere ones adjust the 
bird population of the world to southern winter and northern 
summer, and exodus-migration in Northern Hemisphere 
species and return-migration in Southern Hemisphere ones 
adjust the bird population to northern winter and southern 
summer. 

The diversity of the migratory movements evidences that 
the adjustment of the bird population to the seasons was 

brought about under stress during a long period of time, the 
movements in each species being the outcome of a prolonged 
struggle. Even in the present age the adjustment sometimes 
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fails. An extraordinary cold wave in a warm temperate region 
causes great destruction of bird life, suddenly contracting the 
food area to a degree unprovided for in the ordinary course of 
migration.* 

In brief, it is maintained that bird migration is the adjust- 
ment of the bird population of the world to the seasons, and 

that with the unfolding of the seasons came the unfolding of 
bird migration, the evolution of the seasons being the remote 

cause of bird migration.’ 

IMMEDIATE CAUSE OF MIGRATION 

Food 

Immediate failure of food plays an important part in the 
supplemental movements of exodus-migration.* These move- 
ments may be due to absolute shortage in the food store in the 

usual winter quarters, or they may be due to the normal fluc- 
tuations of the snow and ice line in the territory where winter 

and summer contend for the mastery, covering up the food- 
supply of birds that habitually feed on the ground or in the 
water, forcing them to retreat to a warmer area and to abide 

there until the snow and ice recede.* 
The northward migration of Black-vented Shearwaters, 

after breeding in the subtropics, can not be attributed to 
immediate failure of food, for species of similar feeding habits, 
like Townsend’s Shearwater and the Wedge-tailed Shear- 
water, find abundant food in the ocean area deserted by the 
Black-vented Shearwaters. Neither is the tropical migration 
of the Least Petrel to be explained on the score of immediate 
iailure in the food-supply. 
Long ago, Gilbert White commented on the early exodus- 

migration in warm temperate regions. In the letter on the 

Swift, addressed to Daines Barrington, he says: “But in 
nothing are swifts more singular than in their early retreat. 
They retire, as to the main body of them, by the 10th of 

x rae Wayne, Auk, v. 16, pp. 197, 198; Clarke, Studies in Bird Migration, v. 1, 

2 Season is here used in an historical and not in an astronomical sense. A glacial 
period would be a phase of the evolution of the seasons. 

3 Variability in abundance due to deflection in the fly-lines of species that form 
colonies or are restricted in their distribution to small island-like areas is not to be 
confounded with supplemental migration—cf. Auk, v. 11, pp. 33-39 

*Cold has not been emphasized as a factor in supplemental migration. for the 
species involved apparently thrive in spite of cold if proper food is plentiful. 
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August, and sometimes a few days sooner ; and every straggler 
invariably withdraws by the 20th: while their congeners, all 
of them, stay till the beginning of October, many of them all 
through that month, and some occasionally to the beginning 
of November. This early retreat is mysterious and wonderful, 
since that time is often the sweetest season in the year. But, 
what is more extraordinary, they begin to retire still earlier in 
the more southerly parts of Andalusia, where they can be 
nowise influenced by any defect of heat, or, as one might sup- 
pose, defect of food. Are they regulated in their motions 
with us by a failure of food, or by a propensity to moulting, or 
by a disposition to rest after so rapid a life, or by what? This 
is one of those incidents in natural history that not only baffles 
our researches, but almost eludes our guesses !’”* 

In the Western Hemisphere, Cooper’s Shearwater of the 
Eastern Pacific, the Scarlet Tyrant of Argentina,” and the 
Louisiana Water-Thrush of the South Carolina highlands’ are 
typical examples of this early exodus-migration. 

Immediate failure of food is obviously not the cause of early 

exodus-migration in warm temperate regions, for in the later 
movements in these regions the transients from higher lati- 
tudes, in certain species, far outnumber the breeding represent- 
atives that had previously taken their departure, evincing that 
the food-supply had suffered no diminution. In resident 

species, the replacing of the breeding birds of a locality by 
individuals of the same species from higher life zones bears 
directly upon this point. 

In the return-migration, it is also apparent that immediate 
failure of food is not the cause of the evacuation of the warmer 

areas of either hemisphere. Sooty Shearwaters might linger 
in force in the North Temperate Zone with the Black-vented 

Shearwaters if present supply of food alone was concerned.* 

Viewed in the light of the foregoing facts, it is evident that 
failure of food is not the immediate cause of a large part of 
migration. 

1In this relation, see migration reports Bull. Brit. Orn. Club on the early exodus 
movements of the Swift. 

2 Cf. Hudson, Argentine Ornithology, v. 1, p. 154. 
3 Auk, v. 9, p. 34 
*It is sometimes urged as a cause of return-migration that a special food is re- 

quired for nestlings, which can be obtained only at the breeding stations. The fallacy 
of this argument is particularly obvious when applied to transequatorial migration. 
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Inheritance 

In the attempts to explain bird migration, inheritance has 

often been made to bear the whole burden of the matter. It 
has even been held that young birds but a few weeks from the 

nest possess faculties that enable them, without the guidance 
of their seniors, to perform journeys to definite destinations, in 
some instances thousands of miles distant. This belief arose 
from a partial knowledge of the facts of migration, like the 
belief in transformation and hibernation’ at an earlier period; 

it was assumed that the young weak-winged birds that drop 
out of the ranks migrate alone, arrested migration thus being 
mistaken for migration. Even at this late day, the magic 
words, sense of direction, instinct, “inherited but unconscious 

experience,’ linger in the literature as answers to the ques- 
tions: How, and why do birds migrate? 

The novel experiments of Dr. John B. Watson with Noddy 
and Sooty Terns at the Dry Tortugas here demand attention. 
Dr. Watson sums up the results of his experiments as follows: 
“T think that these tests are significant. The return from Cape 
Hatteras is really startling. Cape Hatteras is hundreds of 
miles outside the range of distribution of the noddy and sooty 
terns. If my statement that the birds rarely leave the islands 

for distances greater than 15 knots for purposes of feeding 
corresponds with the facts, it becomes extremely improbable 
that they could have formed visual associations throughout 
such a vast territory as that described in these experiments. 
While these experiments are not in any way crucial, the facts 
obtained from them are extremely difficult for current theories 
of distant orientation to explain.’ 

In penning this paragraph Dr. Watson evidently lost sight 
of a preceding paragraph in his paper, in which he says: 

“Nearly all of the statements concerning the habits of these 
birds, like my own, refer to the nesting season. So far as I 
know to the contrary, almost nothing is known of their life 
outside of this period. Many of the reactions during the nest- 
ing season could be understood more easily if we knew the 
complete history of their life-cycle.’’ 

Sere penherar enough, this old belief has recently been given credence; ef. Condor, 
» Pp. 8, 26. 

? Pap. Tort. Lab, Carn. Inst. Wash., 1908, v. 2, p. 230. 
FL vic. ps lot 
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As is well known to the student of migration, water birds 
nesting in the Tropics and subtropics are inclined after breed- 
ing to invade outlying areas higher in latitude. Examples in 
other groups than the albatrosses and petrels are found in 
Xantus’s Murrelet, Heermann’s Gull, Elegant Tern, and Cali- 

fornia Brown Pelican. The Sooty Tern has even wandered 
as far north as Maine. With the North American Continent 
on the west and the Gulf Stream with its varied phenomena on 
the east, it would be no great feat for a Sooty Tern to wing its 
way over familiar waters intervening between Cape Hatteras 
and the nesting station on the Dry Tortugas. 

Since the above was written, Dr. Watson has published an- 
other extended paper on the homing of Noddy and Sooty 
Terns of the Dry Tortugas.* As in his first paper, his conclu- 
sions are reached without definite data concerning the distribu- 
tion and movements of these terns after the breeding season, 
and without any data whatsoever concerning the route fol- 

lowed by the captive birds after their liberation at various 
remote points on the Gulf of Mexico. The birds were liberated, 
and some of them arrived at their breeding station. Between 
these two events no observations were made, and therefore it 
was not determined what did, or did not, guide the birds in 
their return passage. The coast-line, the Gulf Stream, the 

great volume of fresh water that pours into the Gulf of Mexico 
from the Mississippi and other rivers, the temperature of the 
surface water inshore and offshore, the trade-winds, and the 

land- and sea-breezes are a part of the every day life of birds 
frequenting the Gulf of Mexico, and there is no evidence that 
these physical phenomena do not direct the birds in their local 
and migratory movements. Observance of birds actually 
migrating is the real key to how birds find their way. 

The evidence does not warrant the assumption that migra- 
tory birds are endowed with extraordinary faculties. The 
facts show that birds possess in an eminent degree the faculty 
to remember places and direction, that they have great visual 
powers, and that they keenly sense slight differences in tem- 

perature, and that migratory birds probably have in addition 
to these heritages an innate desire for travel (zanderlust).? 

1 Pap. Dept. Mar. Biol. Carn. Inst. Wash., 1915, v. 7, pp. 5-60. 
>See Proc. Calif. Acad. Sci., 2d ser., v. 6, p. 13, footnote; 3d ser., Zool., v. 2, 

p. 315. 
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Thus equipped, a young Black-vented Shearwater reared on 
Natividad Island, Lower California, would have to learn when 

and where to go if he took part in the exodus-migration lead- 
ing northward to the latitude of Vancouver Island, British 
Columbia. Return-migration would be a simpler task, for the 
young shearwater would have less to learn. 

Some writers, clouding the issue, have separated return- 
migration from exodus-migration, and have held that desire 
for procreation and special physiological demands as to tem- 
perature during reproduction are paramount causes. Desire 
for procreation does not prompt sedentary species to migra- 
tion; nor does a waning desire prompt birds-of-the-year to 

exodus-migration; nor do special temperature requirements 
prompt the transequatorial migrants that leave regions having 
a temperature similar to the temperature at the breeding sta- 
tions. Above and behind the alleged physiological incentives 
are paramount causes. Without previous experience, the young 
Sooty Shearwater performs an exodus-migration to the North 
Temperate Zone and a return-migration to the South Temper- 
ate Zone. 

It is not in return-migration, but in exodus-migration in a 
direction opposite to the Equator, in early exodus-migration in 
warm temperate regions, and in transequatorial migration that 
we find the supreme test for all explanations of the cause of 
bird migration. 

Education 

Guidance by Old Birds.—Arrested migration has been the 
chief stumbling-block in the way of philosophers who have 
sought to interpret bird migration. Most reports on migration 
relate not to migrating birds, but to birds that have halted by 
the way. No real conception of migratory movements can be 
gained unless the birds are observed actually in transitu. View- 
ing arrested exodus-migration from very different bird-watch- 
ing stations, some have reached the conclusion that the young- 

of-the-year migrate earlier than the adults, and others that the 
adults migrate earlier than the young-of-the-year.t When 

1Cf. Gatke, Heligoland as an Ornithological Observatory, 1895, p. 102; Stone, 
Proc, Acad. Nat. Sci. Phila., 1896, p. 110; Dwight, Ann. N. Y. Acad. Sci., 1900, 
v. 13, pp. 127, 129; Clarke, Studies in Bird Migration, 1912, v. 1, pp. 26, 142, 196, 
308, v. 2, p. 55. 
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migration is studied on the ocean, the cause of these diamet- 
rically opposite conclusions is apparent, for upon the ocean the 
veil is removed and birds are seen in the act of migrating.’ 
Extensive migratory movements of old and young birds occur 
in broad daylight at a slight elevation above the surface of the 
water. Young birds, weak of wing, drop out of such move- 
ments in the exodus-migration, and are often the first birds 
seen by the observer stationed on or near the land, the offshore 

flights wholly escaping notice. It is held, therefore, that the 
preponderance of young-of-the-year, early or late in the exo- 
dus-migration, merely evidences that they have stopped by the 
way, and will later join experienced travelers and resume the 

journey.” 
Guidance by Physical Phenomena.—The series of observa- 

tions made by myself on the ocean in the vicinity of Point 
Pinos, California, demonstrate that the shearwaters passing 
that headland in the return-migration are guided in their 
course by the landmarks.* Repeated observations showed that 
the low fogs deflected their migratory movements toward the 
land, and when the land as well as the sea was hidden by the 
fog the migratory hosts became bewildered and lost their way, 
and when the fog lifted and the landmarks became visible 
again they immediately resumed their journey, manifesting that 

they were not endowed with a mysterious sense of direction, 

but were dependent upon physical phenomena for guidance.* 
The last link in the chain of evidence proving guidance by 
physical phenomena will be forged when return-migration to 

breeding stations on islands remote from continents has been 
studied by a trained student of migration. In the meantime 
there is no valid justification for lapsing into superstition 
under the guise of science. We know that the oceans have 

areas of abundant food where birds are numerous and areas 
+See my migration papers in Proc. Calif. Acad. Sci.; cf. Clarke, Studies in Bird 

Migration, v. 2, pp. 6, 11-15; Patten, Zoologist, 1913, pp. 189, 190. 
?It should be borne in mind that the latitudinal limit of the range of a species 

is not necessarily the longitudinal limit of its fly-line, and that the mere presence 
of the young near the upper limit of the breeding range is far from being conclusive 
proof that the young were reared in the locality. 

8 Consult my detailed account, Proc. Calif. Acad. Sci., 3d ser., Zool., v. 2, par- 
ticularly pp. 281, 284, 285, 307-309. 

4In the vicinage of Point Pinos, breeding cormorants, fishing offshore, had no 
difficulty in finding their way through the fog back to their rookeries, nor did my 
boatman experience any difficulty in finding his way through the fog from the ocean 
to Monterey; both had kept their bearings. The shearwaters migrating down the 
coast, however, had no opportunity of determining their position by local landmarks, 
and in consequence lost their way. In this connection, see Cooke, Bull. No. 185, 
U. S. Dept. Agric., pp. 27-29. 
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where food is wanting and birds absent, and we know that 

there are prevailing ocean and air currents. It is in these cur- 
rents, I believe, that we shall find the chief physical phenomena 
guiding birds in their return-migration to islands remote from 
continental areas, on the ocean prevailing water and air con- 

ditions supplementing landmarks. It is a significant fact that 

the southern limit of the Black-footed Albatross’s range coin- 
cides well with the northern limits of the northeast trade- 

winds." 

In accordance with the facts set forth above, it is asserted 
that the example’ of the adults would suffice to teach the way 

to a young Black-vented Shearwater, or Black-footed Alba- 
tross, imbued with a desire for travel and keenly alive to 
physical phenomena; migration being the result of individual 
experience, at most only the tendency to migration being inher- 

ited. 

Habit 

After the way had been learned by the bird-of-the-year and 
a probable innate desire for travel had developed into migra- 
tion, the habit of migration would be formed and become sec- 
ond nature in each bird, holding it true to time and place. 

The force of habit is thus succinctly stated by Dr. C. Lloyd 
Morgan: “In its early days the developing animal is reading 
the paragraph of life. Every sentence mastered is built into 
the tissue of experience, and leaves its impress on the plastic, 
yet retentive brain. By dint of repetition, the results of acqui- 
sition become more and more firmly ingrained. Habits are 
generated; and habit becomes second nature. The organism 

which to begin with was a creature of congenital impulse and 
reaction becomes more and more a creature of acquired habits. 
It is a new being, but one with needs not less imperious than 
those with which it was congenitally endowed.’ 

1See part VI, also Barrett-Hamilton, Ibis, 1903, p. 320, and Salvin, Voy, Chall., 
Zool., v. 2, pt. 8, p. 147. 

Furthermore, winds prevailing for the time being may afford a means of guidance 
to low-flying migrants journeying across narrow seas; cf. Clarke, Studies in Bird 
Migration, v. 1, pp. 172, 173, 176-178, v. 2, pp. 12, 28, 29. 

?In some instances, at least, direct leadership seems to be exercised. In a former 
paper (Proc. Calif. Acad. Sci., 2d ser., v. 5, p. 198) I cited an instance where a 
Sooty Shearwater apparently ordered a flank movement in a whole column of Sooty 
Shearwaters. The intelligence of migrants, I believe, is generally much underrated; 
in supplemental movements, at least, there appears to be an appreciation of the necessity 
for migration. 

8 Nature, 1898, v. 57, p. 329. 
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SUMMARY OF CONCLUSIONS 

It is maintained: 

1. That bird migration had its origin in the evolution of 
the seasons, and that it is now the adjustment of the bird popu- 

lation of the world to the seasons. 

2. That a large part of migration occurs independently of 
an immediate failure of food; that inheritance involves at most 

an innate desire for travel; that the young learn to migrate 
through the example of the adults; that the adults are guided 
by physical phenomena over areas that experience has ren- 
dered familiar; that migration in its finality becomes in each 
bird an impelling habit: therefore, a bird that has passed the 
stage of dependency migrates because it was born of a race of 
migrants, and has followed the example of its elders until 
migration has become second nature. 

In short, it is contended that the causes of bird migration are 
ascertainable facts and not impenetrable mysteries lying be- 
yond the domain of scientific enquiry. 



Vor. II, Pr. II] LOOMIS—A REVIEW OF THE TUBINARES 33 

ID, 

VARIATION 

AGE AND SEASONAL VARIATION 

Natal Down.—Mr. Pycraft has described at some length 
the double natal down occurring in the Tubinares.t| He desig- 
nates the outer segment the protoptyle generation and the 
inner segment the mesoptyle generation. As alternative names, 
I suggest primary natal down and secondary natal down. The 
following diagram emphasizes these distinctions: 

Primary natal down or protoptyles 
Natal down or neossoptyles 

Secondary natal down or mesoptyles 

The specimens in double natal down examined by me belong 
to fifteen species, namely, Black-footed Albatross, Galapagos 
Albatross, Laysan Albatross, White-breasted Petrel, Sunday 
Island Petrel, Black-vented Shearwater, Townsend’s Shear- 
water, Dusky Shearwater, Guadalupe Petrel, Harcourt’s 
Petrel, Leach’s Petrel, Ashy Petrel, Black Petrel, Fork-tailed 
Petrel, Garnot’s Diving Petrel. 

Mr. Pycraft’s statement that it is extremely difficult to dis- 
tinguish the two generations of natal down in the albatrosses? 
is not corroborated in the three albatrosses mentioned above, 
the generations being well defined in each of them. 

If the primary and secondary natal down are not concolor, 
the wearing off of the primary natal down changes the color 
aspect of the nestling. 

Postnatal Plumages.—In certain species of Tubinares the 
juvenal plumage’ is similar in color to the adult one, as in the 
Sunday Island Petrel; in certain other species the color of 
these plumages differs widely, as in the Short-tailed Albatross. 
Much remains to be learned in this group respecting the stages 
of plumage in the progress to maturity. 

Moult.—So far as I am aware, the moult of the Tubinares 
has received but casual attention from ornithologists, Dr. 
Dwight, the leading American authority on the moult of birds, 
and other moult specialists having confined their investigations 

*Godman’s Mon. Petrels, pp. xvii, xviii. 
? Godman’s Mon. Petrels, p. xviii. 
5In part, I have followed Dr. Dwight’s terminology of plumages and moults. 
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to different orders. In the preparation of part VI of the pres- 
ent paper, I have studied the moult in over two thousand speci- 
mens of albatrosses and petrels. This series, however, was 

collected without reference to moult, and in consequence is 
deficient in many respects. Specimens taken from day to day 
and studied in the flesh would have yielded far better results. 

In some species at least, the postnuptial moult of the Tubi- 
nares begins before the birds leave their nesting grounds, as 
in the Galapagos Albatross and Townsend’s Shearwater. Of 
the duration of this moult in individuals, I have no definite 

information, but in certain species, as in the Sooty Shearwater, 
I have found it protracted over most, if not all, of the year. 
Throughout its course very different stages are manifested in 
specimens of the same species taken on the same day. This 
diversity is accounted for in part by the fact that the individ- 
uals of Tubinarine species differ to a greater or less extent in 
the time of their breeding, even in temperate regions. As no 

two birds are exactly alike, it is self-evident that moulting in 
any species must vary more or less in different individuals 

independent of their age, the state of their health, or the time 
of their breeding. 

Owing to the protraction of the postnuptial moult period, I 

have been unable to determine positively from the material at 
my command whether there occurs or not a limited prenuptial 

or a deferred limited postjuvenal moult. It is apparent that 
the Tubinares offer a most inviting field for moult study. 

Wear of Plumage.—The changes wrought by fading and 

abrasion are so great in the Tubinares that the descriptions of 
certain species are incomplete unless they describe both worn 

and fresh plumages. Through wear, deep brown becomes 
decidedly paler, as in the Antarctic Fulmar’; dark gray browns, 
as in the Sooty Shearwater; washing or frosting vanishes, 
unvailing a darker color, as in Cook’s Petrel; blooms fade, as 
in the storm petrels; light tips are lost, causing uniformity in 
coloration, as in the Mottled Petrel; dark tips disappear, some- 
times exposing basal white and enlarging white areas, as in 
the Black-footed Albatross. Even before the postnuptial moult 
ends, the destructive changes in the new plumage are apparent, 
as in Cooper’s Shearwater. Obviously, specimens taken at 

1 Wilson, Nat. Antarct. Exp., N. H., v. 2, Aves, p. 83. 
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breeding stations can not be relied upon implicitly to furnish 

typical examples of geographic or other variations in color. 

Bill—There is considerable variation in the size and pro- 
portions of the bill in certain species of Tubinares. In part it 
appears to be caused by age, as in the Black-footed Albatross 

and Short-tailed Albatross. Whether the bill variations in the 
breeding specimens of the Galapagos Albatross, described in 
part VI, are due to age or to individual variation is not clear. 
The color of the bill, too, varies with age in some species. Our 
knowledge on this point, however, is very deficient, and in- 
formation regarding it is greatly to be desired, especially in the 
genus Thalassarche. 

SEXUAL AND INDIVIDUAL VARIATION 

The sexes in the Tubinares are alike in the color of their 
plumage, so far as I have ascertained, but differ in certain 

species in size; for example, the dimensions of the females aver- 

age somewhat less than those of the males in the Black-footed 
Albatross, Short-tailed Albatross, and Fulmar. 

In parts V and VI numerous instances of apparent individ- 

ual variation in the color, form, and size of the Tubinares are 

commented upon. The variation in size is so great that many 
species overlap in their dimensions. A specially notable exam- 
ple of variation in form occurs in Cooper’s Shearwater; the 

tarsus is not invariably compressed and sharp in front, an 
alleged generic character thus proving inconstant. A common 
variation in color is the intrusion of white in dark areas and 
of a dark color in white areas. 

In some cases, owing to lack of proper specimens, I am un- 

able to distinguish individual from dichromatic and age varia- 
tion, as in the extension of the color of the sides of the neck 
across the jugulum in numerous specimens of the Dark-rumped 

Petrel and in the variability in the relative length of the first 
primary in the Christmas Island Shearwater. Because of the 
difficulty in determining maturity, it is a question whether age 
variation in birds is not sometimes mistaken for individual 
variation. 

As shown in the subjoined table, supernumerary rectrices 
are perhaps not so exceptional as to justify their classification 
under abnormal instead of individual variation. 
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No. Sex Species No. of Rectrices 

COALS: 
1288 fou Diomedea nigripes............... Fourteen 
1237 Q Diomedea irrorata.........5..+5- Thirteen 
1003 of Pterodroma pheopygia........... Thirteen 
1004 fof ma ane eee Fourteen 
1138 on Pterodroma inexpectata........... Thirteen 
9308 fol Puffinus creatopus............... Thirteen 
854 ron Puffinus ODSCUrUS.... 00500 es cess Fourteen 

9577 feu PUfitius S7tS€US 6. ce ices ca'ee as Thirteen 
9743 fou Puffinus tenutrostris............. Fourteen 

Univ. Calif. 
18682 fou Puffinus bullert..c....06.0.00 nes Fourteen 
18685 fou - Sree mins eerie Thirteen 

DICHROMATISM 

Dual coloration is a dominant condition in many Tubinares. 
In the nestling of the Galapagos Albatross (see plates 9, 10, 11 
and description in part VI), in the Giant Fulmar, Fulmar, 
Short-footed Petrel, Neglected Petrel, and Wedge-tailed 
Shearwater the bicoloration has been proven to be dichro- 
matic. In the following species, dwelt upon at length in parts 
V and VI, the character of the variation remains to be fully 
determined: Wandering Albatross, Sooty Albatross, Cape 
Petrel, Dark-rumped Petrel, Downy Petrel, Cooper’s Shear- 
water, Manx Shearwater, Black-vented Shearwater, Forster’s 

Shearwater, Dusky Shearwater, Sooty Shearwater, Slender- 
billed Shearwater, Leach’s Petrel (including “Kaeding’s’” and 
“Socorro” petrels), White-bellied Petrel, and Diving Petrel. 

The status of the Caribbean Petrel is also in question. 
Long ago it was pointed out by Dr. Stejneger’ that there 

exists a difference in the geographic range of the light and 
dark phases of the Fulmar during the breeding season. There 
is also a geographic distribution in the phases of the Wedge- 
tailed Shearwater. In the Hawaiian Archipelago the light 
phase prevails almost exclusively, but on San Benedicto Island, 
Revilla Gigedo Group, only a minority are of the light phase. 
The light phase of the Red-footed Booby, on the contrary, is 
the dominant form in the Revilla Gigedo Group, and on the 
Galapagos Islands the dark phase is in the ascendency. Fur- 

1 Bull. U. S. Nat. Mus. No. 29, 1885, p. 93. 
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thermore, the Wedge-tailed Shearwater appears to be repre- 
sented only by the dark phase on the Kermadec Islands. 
According to Dr. Edward A. Wilson, the percentage of Giant 
Fulmars of the light phase increases with the latitude, the 
greatest number being observed where the ice conditions are 
persistent.* It is evident that the geographic distribution of 

the light and dark phases of the Tubinares is independent of 
climatic conditions. 

In part VI I have described an instance of complete mela- 
nism in the Black-vented Shearwater. This specimen and 

extreme white specimens of the same species have an appear- 

ance similar to that of the light and dark phases of the Wedge- 
tailed Shearwater (plates 15, 17). If such sporadic melanism, 
through the virility of an individual, persisted on an island, at 
the outset there might be a melanism restricted to relatively 
few individuals, as in the dichromatism of the Wedge-tailed 
Shearwater in the Hawaiian Archipelago. Later, if the mela- 
nistic phase largely swamped the light phase, the result might 

be as in the Wedge-tailed Shearwater on San Benedicto 
Island. Ultimately, if the melanistic phase supplanted the 

light phase, the situation might be like that in the Wedge- 

tailed Shearwater on the Kermadec Islands. In brief, if 
sporadic melanism became an inherited character, there would 

result a persistent melanism, or dichromatism. 

GEOGRAPHIC VARIATION 

The isolation of the Tubinares at the breeding stations favors 
colony peculiarities; for example, in the dark phase of the 
Wedge-tailed Shearwater breeding on the Kermadec Islands 
the bill is generally grosser than in the dark phase of this 
species breeding on San Benedicto Island, Revilla Gigedo 
Group. According to the tables of measurements in part VI, 
the “Socorro Petrels’’ of the Los Coronados Islands, Lower 
California, average greater in their dimensions than the 
“Socorro Petrels” of the San Benito Islands, about 250 nauti- 

cal miles to the southward. In the shearwater, and perhaps in 

the storm petrel, the geographic variation is overshadowed by 
dichromatic variation. The Dark-rumped Petrel in the Gala- 

1 Nat. Antarct. Exp., N. H., v. 2, Aves, p. 96. 
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pagos and Hawaiian archipelagoes apparently exemplifies 
geographic variation in both color and size. As of other vari- 
ations in the Tubinares, our knowledge of geographic vari- 
ation is far from being complete, and all the facts respecting 

its extent will not be known until series of specimens from all 
the breeding stations of each species have been thoroughly 
studied. 

Recent systematists appear to be unaware of the wide range 

of variation existing in the species of the Tubinares and have 
considerably augmented the synonymy of the group by mistak- 
ing unstable for stable characters. 
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V 

CLASSIFICATION AND NOMENCLATURE 

GENERAL OBSERVATIONS 

Species.—Bird species are realities, not concepts, and their 
identification is not in any way dependent upon a knowledge 

of their distribution. A bird species presents a peculiar as- 
semblage of characters that separates it from all other bird 
species as absolutely as one island is separated from all other 

islands. A bird species may vary but little, as the Laysan 
Albatross, or it may have a wide range of variation, as the 
Wedge-tailed Shearwater; for it is not degree of variation, 
but absence of intergradation that gives specific value to 
characters. 

Groups of Species—In nature, groups of bird species 
abound, but there is not sufficient coordination among them 
to permit any arrangement that is not largely arbitrary. 
Under such conditions, it is not surprising that systems have 
multiplied, and that there exists to-day much diversity of 
opinion respecting taxonomic values. These points are well 
illustrated in the following schemes of classification of the 
albatrosses, petrels, and diving petrels: 

Mr. Evans (Cambridge Natural History, Vol. 1X; essentially 
Dr. Gadow’s Scheme in Bronn’s Thier-Reichs) 

Diomedeinz 
Oceanitine 
Procellariine 
Pelecanoidine 

Order Procellariiformes Suborder Tubinares Procellariide 

Mr. Satvin (Monographs of Mr. Salvin and Dr. Godman) 

Procellariinz Procellariide } Oceanis 

Puffinide } Puffininz 
: Fulmarine 

Order Tubinares 

Pelecanoidide 

Diomedeide 
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Dr. Cougs (Auk, 1897, p. 314) 

Diomedeide 

Fulmarine 
‘ + Puffinine 

Order Tubinares 4 Procellariidae Procellariine [=Thalassidromine] 
Oceanitine 

Pelecanoidide 

Dr. Coues’s classification of these higher groups appears to 
me to be the most satisfactory, and I have therefore adopted 
it in the present paper. It is well to recall that Dr. Schlegel 
treated’ the albatrosses, petrels, and diving petrels as three 

genera, designating them respectively, Diomedea, Procellaria, 
and Halodroma. 

In genera, I have followed, with one exception (7halasso- 

geron), the conventional genera of the monographs of Mr. 
Salvin and Dr. Godman. I feel, however, that too many have 

been recognized, especially monotypic ones founded on minor 
structural characters of species. Subgenera are given no place 
whatsoever. Where convenience ceases in a classification that 
is largely arbitrary, it is maintained that no vantage ground 
is gained by burdening the memory with a multitude of minor 

divisions and subdivisions. 
While I believe that both superficial and deep-seated charac- 

ters should be utilized in the definition of higher bird groups, 
I heartily agree with Dr. Reichenow’ that the genealogy of 
birds is a subject to be considered apart from bird classi- 

fication. 

The Subspecies Question—In theory, subspecies are incip- 
ient species; in fact, subspecies are attempts to forecast the 
future of geographic variation, which no one can foresee. 
Naturally, much difference of opinion has arisen in the appli- 
cation of the subspecies theory. Some ornithologists would 
differentiate all discernible geographic variation into sub- 
species; others would make selections and have “practical 
subspecies.” Under the first method the separations become 
so fine that even typical examples can scarcely be determined. 

1 Mus. Pays-Bas, v. 6, Procell., 1863, pp. 39, 40. 
2 Die Vogel, v. 1. 
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Under the second method the separations rest largely on the 
shifting sands of individual opinion. It is obvious that the 
subspecies theory has complicated, not simplified, the study of 
birds. Nevertheless, the theory has served a highly useful 
purpose; it has revealed to ornithologists geographic varia- 

tion, which is a variation within the limits of the species. In 
the present paper geographic variation is considered in con- 
nection with the other variations of species, the subspecies 
theory being discarded as a theory that has outlived its use- 
fulness.* 

SysTEMATIC ACCOUNT 

In the succeeding pages the sequence of the species has 
been considerably changed from that followed by Mr. Salvin 
and Dr. Godman in their monographs, but it still remains 
largely provisional. Departures have also been made from 
the nomenclature employed by these authors, particularly in 
names where the law of priority was not enforced. Further- 
more, numerous names of supposed species recognized by Dr. 
Godman have been consigned to synonymy. In certain doubt- 
ful cases, names have been put in limbo with a query, as the 

surest means of hastening a final decision as to their standing. 
In the analytical keys to the species I have employed struc- 

tural characters wherever available, thus avoiding repetition 
by eliminating color variations. I am reminded by long ex- 
perience as a student of ornithology that artificial keys to 
birds often fail to unlock. Much care has been bestowed on 
the present keys, but in some of the species I have been ham- 
pered in the determination of distinguishing characters by 
lack of specimens; in consequence the keys must be regarded, 

in a measure, as tentative. 
In part VI will be found the synonymy and comments on 

nomenclature of the species that are mentioned only by name 
in the present part. The synonymy relates to the monographs 

of Dr. Coues, Mr. Salvin, and Dr. Godman. 

With the exception of the few diving petrels, all of the 
specimens were measured by Mr. Edward Winslow Gifford. 
The method of measurement is described in detail in the fore- 
word of part VI. 

1 Cf. Auk, 1903, v. 20, pp. 294-299. 
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TUBINARES: Tuse-nosep SWIMMERS 

Key to the Families 

Nasal tubes not united, separated by culmen............. Diomedeidz 
Nasal tubes united, not separated by culmen 

Tubes@horizontal, or nearly; SOs0-esteanies ons tae eeee Procellariide 
TUDES) Vertical ssc; < xc -sroso cvin's.e wy nsieie w tre ayers Seats sc aus Pelecanoididz 

DIOMEDEIDZ: ALBATROSSES 

Key to the Species 

Tail rounded and ramicorn without longitudinal groove 
Latericorn not decidedly widest at base and upper mandible not com- 

pressed at base 
Feathers at base of lower mandible extending beyond base of nasal 

EUDES) ceyeis se erersye = Sap desranyero sna be ass an cgnioaste eee ee Diomedea exulans 
Feathers at base of lower mandible not extending beyond base of 

nasal tubes 
Cervix dark 

153 | TUR Eee eee iN Sire ITT D. nigripes 
BUD oh Gece teers 5's 5.0.9. te isreievelevste alone ceometelersvelare D. albatrus (young) 

Cervix not dark, being yellow, or white more or less tinged with 
yellow 

Lores not dark 
Breast and abdomen white..............+.05: D. albatrus (old) 
Breast and abdomen closely vermiculated with gray or brown 

ARG. WHILE: 65.5. 50: eie-sapals srocibrer cies s sialaerocs stelersaeniee ee D. irrorata 
Lores dark 
Lower parts white. oc. ices. Beeeasoevec sieleesicicies D. immutabilis 

ee decidedly widest at base and upper mandible compressed 
at base 

Culminicorn and latericorn not separated basally by 
TEM DANIEL vrarsteate as, ccc) (ove oksyayata/araysiarelereteraye'e'e ate Thalassarche melanophris 

Culminicorn and latericorn separated basally by membrane 
Basal width of latericorn less than one and a half times basal 

Width: of CulminicOrn ts ¢<ic.c2 sis cisisibon.sie eins eie se iereatesc T. bulleri 
Basal width of latericorn more than one and a half times basal 

width of culminicorn 
Culminicorn rounded basally 

Eatericormilight 4... s.valicve ac.01e/2, clelalotele areioletenmeretttels siepeieicishs T. cauta 
Latericorn darks cis.ecisrastaterisisieiaetelsieretsyatateiare)eveielere T. culminata 

Culminicorn pointed basally...............60.. T. chlororhynchos 
Tail wedge-shaped and ramicorn with longitudinal groove........... 

o¥aynsin da is ayn /o inh tata ora] laeal in joins Diww waar Scesp ape er Syelote skameiisiete’e Phebetria palpebrata 

Diomedea exulans Linne@us: WANDERING ALBATROSS 

Coves—Diomedea exulans, V, 175, 187. 
Satvin—Diomedea exulans, 440, 441; Diomedea regia, 440, 443; Diome- 

dea chionoptera, 440, 443. 
Gopman—Diomedea exulans, liii, 309, pl. 89; Diomedea regia, liii, 319, 

pl. 90; Diomedea chionoptera, liii, 322, pl. 91. 

Mr. Salvin has interpreted an extreme white phase, long 
attributed to Diomedea exulans, to be an undescribed species, 
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christening it “Diomedea chionoptera.”* An albatross (No. 

11342) in the Academy’s collection, obtained from a French 

sailor on the bark Guerveur and said by him to have been 

captured during January, 1908, in latitude 48° S., longitude 

50° W., agrees with Mr. Salvin’s description of “D. chionop- 

tera,’ save in the coloration of the back, which is not free 

from faint vermiculations. This specimen also has irregular 

traces of gray on the tail, evidencing that it is not in the high- 

est plumage; being merely in a transitional stage. Another 

specimen (No. 11341 C. A. S.) from the same locality has 

the appearance of an immature bird. The crown is heavily 

clouded with sooty brown, the hind neck is obscurely vermicu- 

lated, the back is distinctly vermiculated, and the white of the 

inner webs of the primaries is concealed. No. 15548 U. S. 

Nat. Mus. is intermediate between the two Academy speci- 

mens, the three examples forming a succession terminating in 

the high “D. chionoptera” plumage. 
No. 11341: Wing 670 mm.; tail 207; culmen 160; depth 

of upper mandible 41.5; width of upper mandible 40.6; tarsus 

108; middle toe and claw 158. 
No. 11342: Wing 670 mm.; tail 215; culmen 167; depth 

of upper mandible 42.3; width of upper mandible 44.8; mid- 

dle toe and claw 169. 
In supporting the claim of “D. chionoptera’”’ for recog- 

nition, Dr. Godman infers that the nestlings of “D. chionop- 

tera” are white and that those of D. exulans are gray.” The 
adults being indistinguishable, such a condition would prove 
only that a dichromatism exists in the young, as in Diomedea 

irrorata. 
Diomedea regia Buller is also considered to be a mere 

variation. The characters propounded for the supposed adult 
are fairly midway between those Mr. Salvin assigns to 
D. exulans and to “D. chionoptera.” 

The explanation of the diverse plumages of Diomedea 
exulans, I believe, is to be found in dichromatism and age 

variation, there being a dark phase and a light phase which 
coalesce in maturity, somewhat as in Diomedea irrorata. 

Recently Mr. Gregory M. Mathews has revived Diomedea 
epomophora Lesson, relegating to its synonymy Diomedea 

1 Monograph, p 
2Cf. Mon. Pee oie 310, 315, 319, 320, 325. 
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regia Buller, and dilating on the shape of the bill as a diag- 

nostic character." The extensive series now under review 
show that the individuals of Tubinarine species are subject to 
much variation in the form and size of the bill. 

A later candidate for recognition is Diomedea sanfordi 
Murphy,’ separated from D. exulans on the basis of variation 
in one specimen. Especial value is attached to the shape of 

the nasal tubes. This character, however, is a highly variable 
one in the Diomedee. 

Diomedea nigripes Audubon: BLACK-FOOTED ALBATROSS 

Diomedea albatrus Pallas: SHORT-TAILED ALBATROSS 

Diomedea irrorata Salvin: GALAPAGOS ALBATROSS 

Diomedea immutabilis Rothschild: LLAyYSAN ALBATROSS 

Thalassarche melanophris* (Temminck): SPECTACLED 

ALBATROSS 

aig melanophrys, V, 181, 188; Diomedea Gilliana, V, 

Sie oe Demeien melanophrys, 441, 447. 
GopMAN—Diomedea melanophrys, liv, 339, pl. 97; (?) Diomedea 

platei, liv, 346, pl. 98A. 

As indicated in the Key to the Species, the basal width of 

the latericorn and that of the upper mandible divide the 

rounded-tailed albatrosses into two distinct groups, and these 

1 have recognized as genera.* By this arrangement, Thalas- 

sarche Reichenbach becomes available as the name of the sec- 

ond genus of the family, Thalassogeron Ridgway sinking into 

a synonym. 
I am of the opinion that Diomedea platei Reichenow is the 

young of T. melanophris. In the albatrosses much remains to 

1 Birds Austr., v. 2, p. 259. 
2 Bull. Amer. Mus. Nat. Hist., 1917, v. 37, pp. 861-864. 
3 “Diomedea melanophris ‘Boies’ is Temminck's original spelling in the Planches Col., Vol. 

v, 1838 (livraison 77, April, 1828), text to pl. 456, but it is ‘melanophrys’ on p. 103 of Tabl. 

Méth. (1838) of the same work.”—Dr. Richmond in letter. 
“In this connection, see Coues, monograph, V, p. 174; Giglioli, Fauna Vertebr. 

Oceano, pp. 49, 56-59; Godman, Mon. Petrels, pp. lii, 354; Mathews, Birds Austr., 

v. 2, pp. 264-266. 
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be learned respecting the plumage and bill coloration during 

the progress towards maturity. 

Thalassarche bulleri (Rothschild): BuLier’s ALBATROSS 

SaLtvin—Diomedea bulleri, 441, 448. 
GopmMan—Diomedea bulleri, liv, 344, pl. 98. 

In the four specimens of T. bulleri under examination, the 
culminicorn is separated basally from the latericorn by a mem- 
brane that is wider than the membrane in some specimens of 
T. cauta. At the frontal feathers, however, the membrane in 

T. bulleri is very narrow, at most being scarcely more than a 

line. 
MEASUREMENTS (in millimeters) 

; Middle 
inp Mancinle Tarsus |Toe and 
Depth | Width Claw 

32 281-9) 1|.219 119 
29 28 81 121 
28.3 | 26 75 110 
28 26.5 | 77.8 | 114 

Locality Sex | Wing | Tail |Culmen 

243761 |Otago, N. Z..| ot | 512 | 202 
24377 } es SERA Se nt OLOM |W 9S 

Q 24378 1 ts Maree 503 | 187 
18170 |New Zealand. 520 | 198 

Thalassarche cauta (Gould): SHy ALBATROSS 

Cours—Diomedea cauta, V, 183, 188. 
Satvin—Thalassogeron cautus, 449; Thalassogeron salvini, 449, 450; 

Thalassogeron layardi, 449, 450. 
GopmMaN—Thalassogeron cautus, liv, 348, pl. 99; Thalassogeron salvini, 

ly, 351, pl. 100; Thalassogeron layardi, liv, 353. 

The characters attributed to Thalassogeron salvini Roths- 
child and Thalassogeron layardi Salvin appear to be merely 
variations occurring within the bounds of 7. cauta.’ 

MEASUREMENTS (in millimeters) 

No. ; Middle 
(Carnegie Locality Sex | Wing] Tail | Culmen WnreriManenle Tarsus |Toe and 
Museum) Depth | Width Claw 

24380 |Otago, N. Z..| ot | 580 | 226 | 132 | 32.5 | 32 86 133 
24381 = SAAC LOOM e2o7 | elZe.2 29 30 80 123 
24379 % Sere On| SLOM E228 25 ea32 (6:1). 32:16)) 84 124 

25 |)e 
g 

570 | 210 | 121 28 29 75 120 
590) |/:205) |) 129)" "| 30 27.6 | 82 132 

1 Carnegie Museum. 
2 Cf. Godman, Mon. Petrels, p. 353; Mathews, Birds Austr., v. 2, p. 293. 
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Thalassarche culminata (Gould): CULMINATED ALBATROSS 

Thalassarche chlororhynchos (Gmelin): YELLOW-NOSED 

ALBATROSS 

Coves—Diomedea chlororhyncha, V, 184, 188; Diomedea olivaceiros- 
tris, V, 186, 188. 

Satvin—Thalassogeron chlororhynchus, 449, 451. 
GopMaN—Thalassogeron chlororhynchus, liv, 357, pl. 102; Thalasso- 

geron carteri, lv, 361, pl. 102A. 

Thalassogeron carteri Rothschild is apparently based upon 

an immature stage of 7. chlororhynchos.* 

Pheebetria palpebrata (J. R. Forster): Sooty ALBATROSS 

PROCELLARIIDE: Futmars, PRIONS, SHEARWATERS, 

AND PETRELS 

Key to the Subfamilies 

Tail not forked, chord of wing not under 5.75 in. (146mm.), and tarsus 
not longer than middle toe and claw 

Lower mandible not hooked at end, or if hooked, inside of edge 
of upper mandible Jamellate 1.5.05 0i sess een acts roses Fulmarine 

Lower mandible hooked at end and inside of edge of upper man- 
dible: ‘notilamellate’ -<.5.....cds.catadiee seem atest aiaeeaaerein Puffinine 

Tail not forked and chord of wing under 5.75 in. (146 mm.); or tail 
forked; or tarsus decidedly longer than middle toe and claw 
Tarsus not twice length of femur, and basal joint of middle toe 

shorter than the next two joints............... Thalassidromine 
Tarsus fully twice length of femur, and basal joint of middle toe 

not shorter than the next two joints................. Oceanitine 

FULMARINZ: Futmars ANnpD PRIONS 

Key to the Species 

Wing not under 16 in. (406 mm.)..........-..+065 Macronectes giganteus 
Wing under 16 in. (406 mm.) 

Inside of edge of upper mandible without lamellze 
Nasal tubes separated from unguis by a space much less than half 

the lengthvot the nasal tubes. .iisc.c.2% cerecciees Fulmarus glacialis 
Nasal tubes separated from unguis by a space much more than half 

the length of the nasal tubes 
Bill not depressed and lateral outline not convex from base to unguis 

Head extensively white: si2)<0206en00mercnns Priocella antarctica 
Plead dark ects sje. ences «euere< aoe so selene Thalassoica antarctica 

Bill depressed, except terminally, and lateral outline convex from 
phaser tominpuisses > oss. costo so se eile co se eters Petrella capensis 

Inside of edge of upper mandible with lamella, at least basally 
Tail slightly rounded, white at tip............-.46- Halobena cerulea 
Tail more or less wedge-shaped, dark at tip........ Pachyptila vittata 

1 Cf. Godman, Mon. Petrels, pp. 361, 362; Mathews, Birds Austr., v. 2, pp. 287, 288; Salva- 

dori, Ibis, 1914, p. 504. 
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Macronectes giganteus (Giclin): GIANT FULMAR 

Fulmarus glacialis (Linn@us): FULMAR 

Priocella antarctica (Stephens): SLENDER-BILLED FULMAR 

Thalassoica antarctica (Gmelin): ANTARCTIC FULMAR 

Coves—Thalassoica antarctica, III, 31, V, 192. 
Satvin—Thalasseca antarctica, 392. 
Gopman—Thalass@ca antarctica, xliii, 161, pl. 42. 

Petrella capensis (Linun@us): CAPE PETREL; PINTADO 

PETREL 

Halobzna cerulea (Giielin): BLUE PETREL 

Covrs—Halobena cerulea, IV, 163, 171. 
Satvin—Halobena cerulea, 431. 
GopMaNn—Halobena cerulea, |, 281, pl. 81. 

The description fails to show that Halobaena murphyi 

Brooks? signifies more than a variation in the size and form 

of the bill in Halobena cerulea. 

Pachyptila vittata (Gmelin): PRION 

Coves—4istrelata desolata, IV, 155, 171, in part; Pseudoprion Banksii, 

IV, 166, 172; Pseudoprion turtur, IV, 166, 172; Pseudoprion ariel, 

IV, 166, 172; Pseudoprion brevirostris, IV, 167; Prion vittatus, 

IV, 169, 172. 
SALviIn—Prion vittatus, 432; Prion banksi, 432, 434; Prion desolatus, 

432, 434; Prion ariel, 432, 436. 
Gopman—Prion vittatus, li, 285, pl. 82; Prion banksi, li, 289, pl. 83; 

Prion desolatus, li, 293, pl. 84; Prion brevirostris, li, 297, pl. 85. 

I have searched the literature in vain for a description of 

constant characters separating “P. banksi,” “P. desolata,” and 

“P. brevirostris’ from P. vittata. So far as the evidence 

shows, the variations upon which these supposed species rest 

are inconstant and therefore are not of specific significance ; 

as absence of intergradation, not degree of variation, gives 

specific value to characters. The series before me is a meager 

one, but it strengthens the conviction that the variations are 

all within the limits of a single species. Ample series from 

‘Bull. Mus. Comp. Zool., 1917, v. 61, p. 146. 
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breeding stations alone will determine the precise nature of 
the variations. 

In one specimen the first primary of one wing is longer 
than the second primary, but in twelve other specimens the 
first primary (fully grown) is equal to or shorter than the 
second. 

Mr. T. Iredale has apparently shown that Privn Lacépéde 
is indeterminable, and in consequence has revived Pachyptila 
Illiger,* which I have used in the present connection. 

MEASUREMENTS (in millimeters) 

Upper Middle 
No. Locality Sex|Wing| Tail | Cul-|_Mandible__| Tar- fos 

men | Depth] Width} SS | Claw 

24355 {Otago, N. Z........---- o| 200/105 [35.5 21.6/32.8) 43.9 
151110 }Chatham Is............ o'| 216|103 {35.9 20.1|33.2) 41.6 
17913 NOtagoy INE Zire. 2. 2-2 5 o|...}| 89 135 15.7135) | 4 s4 

124679 3, Hen and Chickens Is., N.Z.) co] 191] 94 |27.2 .7| 13.129 36 
24356 Cape Farewell, N. Z....| | 184) 87 |27 -9| 13.8)31.3} 37.2 
243574 “ iy © ese) 61285] 90! 123.3) 8.042, 130) 36.5 
24358 % Well, West Coast, N. Z..| 7 ]175| 88 |22.4| 8 |10.9/27.8) 36.3 

124678 Otago, N. Z............ 3} 190} 97 122.6} 8.9] 11.5]32.4) 42.5 
208736 3 Montevideo, Uruguay... .| o7|179| 84 |26.5) 8.2]/11 [34.6 38 
210723 as “| 1 188] 84 127 8 |10.5|34.6} 42 
68926 ‘Kerguelen I............ o|189| 88 |25.4/10.2]/12.8|32 | 38 
24354 7Pitt I., Chatham Is...... 9 |205}103 |34.7) 14.2] 21.5]34 | 40.5 

P51110s| Chathamels ois ss ete os 9|181} 88 |22 8 |11 |29.5} 35.2 
24359 4Nelson, N. Z........... 9 |169} 86 23.3} 7. 9.5|29 | 37.1 
124680 3 Hen and Chickens Is., N.Z.| —| 184| 85 |}27.9}10 |12.5|31 | 34.9 
159485 4South Africa............ —|...| 87.5)/25.7; 9 }12 |29.8} 35 

PUFFININZ: SHEARWATERS AND PETRELS 

Key to the Species 

Nostrils separated by a thin partition 
Hind claw very large; plumage white................ Pagodroma nivea 
Hind claw small; plumage of upper parts not white 

Breast and abdomen dark; tail more than half as long as wing 
Greater wing-coverts grayish brown, forming a distinct 

DAT: co cats ote dice starsveie ticxclele vray alia even eave vce Bulweria bulwert 
Greater wing-coverts sooty brown, not forming a distinct __ ; 

Dan kiss cayverataretetatetess als thavarave ae nr ncvstetcisrays atayes vdeimsiers B. macgillivrayi 
Breast and abdomen white 
Upper tail-coverts not white 
Jugulum white, sometimes partially obscured by gray 
Lower tail-coverts white 

Under wing-coverts inwardly more or less white 
Wing under 10 in. (254 mm.) 

Axillaries black . jcc63 wsacc.s essen Pterodroma axillaris 

1 Austral Avian Record, v. 2, pp. 25-27. 
2 Carnegie Museum. 
%U. S. National Museum. 
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Axillaries white 
Pileum and cervix extensively dark gray, blackish 

Brow, or black, contrasting with the gray of the 
bac 

Under wing-coverts extensively dark-colored; no 
white on exposed inner webs of primaries.. 

a Ln abata a abeeay ete olaleveler ate} aleterercseTaustsvers/ sie P. hypoleuca 
Under wing-coverts extensively white; inner webs of 

primaries more or less white 
Sides of jugulum gray..P. P. leucoptera, longirostris 
Sides of jugulum black..P. brevipes (light phase) 

Pileum, cervix, and back light gray, darkening with 
wear 

Inner web of first primary with little or no white; 
inner margin of wing with a very broad dark 
band: Why sraretders 566 ROUDOE SORES P. nigripennis 

Inner webs of primaries conspicuously white..P. cooks 
Wing not under 10 in. (254 mm.) 

First primary extensively white on inner web; dark color 
of tail forming definite tips to outer feathers..P. externa 

First primary with little or no white on inner web 
White cervical collar, clouded with gray; dark color 

of tail not forming definite tips to outer 
feathers? wom cine tran strm relate nie afeieiers P. cervicalis 

Noi white! ‘cetvicalecollaric-jissije< 1s)» oiaes P. pheopygia 
Under wing-coverts dark, with or without white margins 

Cervix and back slaty gray...... P. mollis (light phase) 
Cervix and back light ashy gray............... P. lessoni 

Lower tail-coverts dark, at least at tips of longer ones; inner 
webs of primaries extensively white. .P. neglecta (light phase) 

Jugulum decidedly dark-colored; cervix and back brown or black 
Inner webs of primaries not white 
Lower tail-coverts brown, or chiefly so............ P. incerta 
Lower tail-coverts white, or chiefly so 

Throat uniformly dark-colored, or more or less mottled 
with white 

Culmen not under 1.2 in. (30 mm.)........... P. rostrata 
Culmensunder: 1-2 ini CSO mim!) ioe. 32:0 «<3: P. parvirostris 

MhrOAat swhite) eevee -is.sinevore ecieie sie oie ais) sjaleielore.e ce P. magente 
Inner webs of primaries largely white................++-.- 

sistateeln bie 'sis alo yatorafefalnsioravers nielers P. neglecta (intermediate phase) 
Wpper tail-coverts whites Narrascsysi2is ctercterelaschelese-sze/evsisiciereis: <1 P. hasitata 

Breast and abdomen dark; tail less than half as long as wing 
Wpperstail=coverts white xercjerscerster citys isrereintsiaysietsrae evetaisye eis P. caribbea 
Upper tail-coverts not white 

Bill wide at gape 
Inner webs of primaries not white 

Cervix and back sooty brown 
Culmen not under 1.2 in. (30 mm.).......... P. macroptera 
Gulmensunders 1:2 1s (30) mitts) ios orate eyes eresc-crats P. aterrima 

Cervix and back slaty gray........... P. mollis (dark phase) 
Cervix black, back ashy gray....... P. brevipes (dark phase) 

Inner webs of primaries more or less white 
Lower tail-coverts dark 

Back and scapulars dark brown...P. neglecta (dark phase) 
Back and scapulars “slate-grey with dark edgings to the 

Penthenrsy sc mamerte ets ete eee oeseae ona hs eleia’s P. solandri 
Lower tail-coverts chiefly white; back gray or slate-gray, 

with or without paler edgings to the feathers........ 
era tapats avatars ataravateyeicisvelsye levee res ciareaenayer ties aiaia'« e88.és P. inexpectata 

Bill much compressed; general aspect of plumage slaty gray; no 
white On: pLimatiesaasciscmtccteaeie esis <cseice cielo P. brevirostris 
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Nostrils separated by a thick partition 
Nasal tubes not bevelled; nostrils only partially visible from above 

Back, breast, and abdomen dark 
GEN WHITE Soene, cra so tres: c aac eroisaltioe = bis totes oisle Procellaria @quinoctialis 
(Ghar ane aay wie, o1cviaiero es severasci sre mraystetsioyoteiayspsietsleteiare ceate late P. parkinsoni 

Back gray; breast and abdomen white............ Priofinus cinereus 
Nasal tubes bevelled anteriorly; both nostrils visible from above 

Tail not decidedly wedge-shaped 
Lower parts white, or chiefly so 
Wing not under 11 in. (279 mm.) 

Pilewmidark, DrOWN! 22.6 45.0%-2 « we arise awtelsteeiseeeie Puffinus gravis 

Pileum gray 
Lower tail-coverts wholly, or almost entirely white..... 

Lower tail-coverts largely dark-colored...............+- 
Ree Mielaicas.s.% ace ea, desks ore eeainernd P. creatopus (light phase) 

Wing under 11 in. (279 mm.) 
Lower tail-coverts largely dark-colored 
Upper parts and dark color of lower tail-coverts brown; 

wing not under 88 in. (223 mm.)..............2-- 
Ree hais ois la cove nals rate P. puffinus (brown-backed phase) 

Upper parts and dark color of lower tail-coverts dark brown 
or black 

Upper parts dark brown; axillaries narrowly and evenly 
tipped with white; wing not under 8.8 in. (223 mm.) 

BRAG dass S65 snd 66 esa Do eee le eateeie P. opisthomelas 
Upper parts black; axillaries not narrowly and evenly 

tipped with ‘white... ..)0.<ce0..clees seeetese esc P. auricularis 
Upper parts dark brown; wing under 88 in. (223 mm.) ; 

tail decidedly more than twice the length of exposed 
CUIMIEN 3 ose <ciejsoteine P. obscurus (brownish-backed phase) 

Lower tail-coverts wholly, or almost entirely white 
Upper parts sooty black or blackish brown 

Fore-neck not invaded by dark color of sides of neck; 
axillaries white, subterminally dark gray or sooty black; 
wing not under 88 in. (223 mm.)................. 
hres a catee ioe eee ee P. puffinus (black-backed phase) 

Fore-neck more or less invaded by dark color of sides of 
neck; axillaries brown..P. gavia (brownish-backed phase) 

Upper parts bluish black or plumbeous 
Tail less, or but little more, than twice the length of 

exposed culmen......... P. gavia (bluish-backed phase) 
Tail decidedly more than twice the length of exposed cul- 

men; wing under 88 in. (223 mm.)................ 
Sess sicine Mines eee P. obscurus (bluish-backed phase) 

Lower parts white obscured by gray....P. creatopus (dark phase) 
Lower parts white obscured by brown..................0e008- 

aig bie etasSianeetans aia Sisiaaelae ers P. puffinus (extreme brown phase) 
Lower parts dark 

atericorn) light-colored ss. 0:6.6/sis.ecore.aiere1os 0's « ssoisieraiae P. carneipes 
Latericorn not light-colored 

Breast and abdomen dark gray 
Exposed culmen over 1.4 in. (36 mm.)............. P. griseus 
Exposed culmen not over 1.4 in. (36 mm.); bill at base rela- 

tively, sometimes actually, wider than in P. griseus 
See PofelO reas erate iais wi s.4 eae ahaPer Oe wic|ayavale laste labeelesessualare P. tenuirostris 

Breast, abdomen, and under wing-coverts dark brown... 
sai Giatars RIawVGTeTe wiv'a) 8G ovsie eb stars ave (eects Wie © clel stile « « P. nativitatis 
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Tail decidedly wedge-shaped 
Breast and abdomen dark......... P. chlororhynchus (dark phase) 
Breast and abdomen white 

Lower tail-coverts dark ........ P. chlororhynchus (light phase) 
Lower tail-coverts white 

Inner webs of primaries extensively white.......... P. bulleri 
Inner webs of primaries not extensively white....P. lewcomelas 

Pagodroma nivea (G. Forster): SNowy PETREL 

Cours—Pagodroma nivea, 1V, 160, 171. 
Satvin—Pagodroma nivea, 419. 
GopMan—Pagodroma nivea, x\viii, 254, pl. 73. 

Procellaria nivea George Forster, Voyage round the World, 
1777, Vol. I, pp. 96, 98, antedates Procellaria nivea Gmelin; cf. 
Mr. Gregory M. Mathew’s Birds of Australia, Vol. II, p. 174. 

Bulweria bulweri (Jardine & Selby): BuLWer’s PETREL 

Coves—4istrelata Bulweri, 1V, 158, 171. 
Satvin—Bulweria bulweri, 420. 
GopMan—Bulweria bulweri, xlviii, 257, pl. 74. 

Messrs. Mathews and Iredale state that they “separate the 
Pacific-breeding Bulwer’s Petrel on account of its stronger 
bill.” It will be noticed that no such superiority in size is 
manifested in the subjoined measurements. 

1Tbis, 1915, p. 607 
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MEASUREMENTS (in millimeters) 

23426 /Santa Ursula, Tenerife I., 

No. Locality Sex | Wing! 

23422 '|Tenerife I., Canary Is..... 204} 113|22.9| 7.4 | 9.5]28 | 30.5 
23424} ss se ee 201 | 113 |22 9] 9.1]26.1| 29.8 
23425} * ss neers 204) 114/21.1) 7.4 | 9.3/26 | 29 
23428 Santa Ursula, Tenerife I., 

Canary TSiss.c swiss co 207} 112 |23 9.7|26.1) 31.5 
23433 1|Tenerife I., Canary Is..... 210] 114|22.8 9.5|26.1| 30.6 
189409 2)Necker I., Hawaiian Arch. 201} 113 21.7 10.5|27.8] 29.8 
189411? af ss > 193] 107 |22.5) 7.5 }10 |24 | 27.6 
1894122) “ a = 198| 109 |22.8) 7.5 | 9.9|26.3) 30.9 
1894132] ‘“* a "5 202 | 114|22.3] 7.4 | 10.3}26.6} 30.8 
5653 %|Bird I., Hawaiian Arch.... 190] 111/21.5] 7.5 |10.4/26.1| 30.6 
56544) “ rf Ea 199] 121|22.8) 7.2 | 9.4/26.8] 30 
5655:3| 5 id ea 200} 110 |22 2810S) 277. Si 2. 
5657 *|Necker I., Hawaiian Arch. 202] 117/21 6 |10.5|24.9) 29.4 
56583 = as ae 199 | 108 |21. 10.2|26.7| 28.8 
5659 8 te S a 199] 115/21. 8 | 9.8}26.3} 29 

23423 1\Tenerife I., Canary Is..... 207 | 114 |23 9|10 {27.3} 30 

9 

010101010 40 HH WHY AAUAYAA A AWWW Aya | 

nw 

ty 700 TO TO TTT TTI NIOMOO  SISIST 

Canaryvilss wis ceeccctee 202| 110|22.4 9.7/25.9| 29.9 
234271/Santa Ursula, Tenerife I., 

Canary Sie... asisie ancien 210) 114]23.4) 7.9 }|10 |26 | 31.2 
23429 1|Santa Ursula, Tenerife I., 

Canary ISincsc.: o.6 ee 202] 107 |22.5 10 |28.2] 31 
234301/Santa Ursula, Tenerife I., 

CanaryelSe acc ee se Ses 201] 109 22.3) 7.8 | 9.7/27.2) 30.4 
234311/Santa Ursula, Tenerife I., 

Canary sis ses sais cies 202} 109 |22.2 10.6|25.6) 28.7 
23432 '/Santa Ursula, Tenerife I., 

Canary lst. nics oan 207} 114|22.4 9.6|26.4| 30.8 
189407 2} Necker I., Hawaiian Arch. 200 | 117 |22.4 1}10 |25.9] 28.4 
189408 2 es es < 203) 112 |21 7110 |26 | 29.8 
1894102 se PS os 204| 117 |22 4] 9.6|25.5} 29.5 
5656 3|Bird I., Hawaiian Arch... . 196] 111 |21.5] 7.5 | 9.9|26.1] 27.8 

Bulweria macgillivrayi (Gray): MAcGILLivray’s PETREL 

Coves—4#strelata Macgillivrayi, TV, 159, 171. 

Satvin—Bulweria macgillivrayi, 420, 421. 

GopMAN—Bulweria macgillivrayi, xlviii, 260, pl. 75. 

Whether the variations existing in this supposed species 

are constant or not, is still an open question. So far as I 

have ascertained, a second specimen is yet to be taken. 

1 Carnegie Mus. 
2U.S. Nat. Mus. 
3 Stanford Univ. 
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Pterodroma axillaris (Salvin): CHATHAM ISLANDS’ PETREL 

Satvin—C strelata axillaris, 399, 418, pl. 7. 
GopmMaN—CEéstrelata axillaris, xlvi, 252, pl. 72. 

Mr. Gregory M. Mathews has apparently demonstrated 
that Pterodroma Bonaparte has line priority over 4 strelata 

Bonaparte.* 

MEASUREMENTS (in millimeters) 

Middle 
No. Rocality Sex | Wing | Tail | Cul- aUpper Macbie [rere |mesad 

men | Depth | Width | sus | Claw 

24346? | Chatham Is..... o | 215 | 93 |24 8 10.3 |30 | 37.1 
24347 2 Ys peeries Q | 214] 93 |24 8.5 | 10.5 30 | 35.8 

208604 % : Nant atone — | 220} 94 |23.4) 8.2 | 11 28.3) 37.9 
208605 3 a Teer — | 216} 92 |23.4) 8 10.5 |30.5} 38 

Pterodroma hypoleuca (Salvin): WHITE-BREASTED PETREL 

Satvin—CEstrelata hypoleuca, 398, 409. 
GopMaN—CEstrelata hypoleuca, xlvi, 212, pl. 58. 

In some examples of P. hypoleuca the tail is more than half 
as long as the wing (see subjoined measurements), and is 
graduated for more than one third of its length. Evidently, 
the tail characters can not be entirely depended upon to dis- 
tinguish Bulweria from Pterodroma. 

MEASUREMENTS (in millimeters) 

Wing | Tail | Cul- Upper Mandible} 

men | Depth | Width 
No. Locality 

189403 4 LaysanI., Haw. Arch, a 114/25.8 
234705 a 115}25.7 
92706 E oh Motta lees 114/25 .9 
92748 Ni 2 he | Moe 116)25 
927218 a re - 9 105}25.2 
9273'S so _ 9 113}26.3 
56637 oe oe My fe) 114/25 .6 
56647 +, “ = 9 117/25.8 

1 Birds Austr., v. 2, pp. 131, 132; cf. B. O. U. List, 2d ed., p. 398. 
2 Carnegie Mus. 
3U.S. Nat. Mus. 
4U.S. Nat. Mus. 
6 Mus. Vertebr. Zool., Univ. Calif. 
6 Coll. J. E. Thayer. 
7 Stanford Univ. 
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Pterodroma leucoptera (Gould): WHITE-WINGED PETREL 

Satvin—CEstrelata leucoptera, 399, 416. 
GopMAN—CEstrelata leucoptera, xlv, 243, pl. 69. 

I am unable to determine the status of 4strelata longiros- 
tris Stejneger and Procellaria leucoptera Gould without com- 
paring the type of the former with a series of the latter 
from its type locality, Port Stephens, New South Wales, Aus- 
tralia. 

The specimens of P. P. avillaris, hypoleuca, longirostris 
(provisionally determined), brevipes, nigripennis, and cooki at 
my disposition show no intergradation. 

Pterodroma longirostris (Sfejneger): STEJNEGER’S PETREL 

Pterodroma brevipes (Peale): SHORT-FOOTED PETREL 

Pterodroma nigripennis (Rothschild): KERMADEC PETREL 

Satvin—CEstrelata nigripennis, 398, 409. 
GopMaN—CEstrelata nigripennis, xlvi, 214, pl. 59. 

In No. 151108 U. S. Nat. Mus. light gray vermiculations 

extend across the jugulum, forming a faint band about half 
an inch in width. Another specimen has a similar but nar- 

rower band, and another still, indications of one. 

MEASUREMENTS (in millimeters) 

No. Locality Sex | Wing | Tail | Cul- |————————] Tar- |Toe and 
men | Depth | Width | sus | Claw 

243251 | Kermadec Is....| co | 227 |100 {24.6} 8.9] 10.5 |}29 | 36.7 
151108 ? te ea rail On od Neo oles 8.3:)| 2 29.2| 37.3 
24324} ————.....| @ | 227 |101 |24.1) 8.3] 10 |29 | 36.3 
243261 | Kermadec Is....] @ | 235 |102 |24.3) 8.7] 11 28.5) 35.3 

174640? oe * .e.| — |] 227 | 95 [24.9] 9 11.1 }29.5) 34.2 

Pterodroma cooki (Gray): CooxK’s PETREL 

Pterodroma externa (Salvin): JUAN FERNANDEZ PETREL 

1 Carnegie Mus. 
2U.S. Nat. Mus. 
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Pterodroma cervicalis (Salvin): Sunpay IsLtAND PETREL 

Satvin—Cstrelata cervicalis, 398, 411, pl. 6. 
GopmMaNn—(CEstrelata cervicalis, xliv, 223, pl. 63. 

MEASUREMENTS (in millimeters) 

No. Locality sex | wing | Tait | cut | UePer Mandible] 1, | Middle, 
men | Depth | Width} sus | Claw 

24330! | Kermadec Is....} o | 318 | 137 | — _ 18.5 |37.4] S1 
24327 1 f& See ee OueS2Onlei2aels: 13 16.6 |40.5} 52 
24329 1 ef oe chee Os esl oe Pl 340136 12.4 | 16.8 |37.8} 48.9 

151107 2 ss Shove eal slp o0Se e2350 155 13" 21 18 37.4) 51.2 
174639 2 se CO ell SS Oe ee eoo ul SOrd aloo eLe 39.3) 51.8 

Pterodroma phzopygia (Salvin): DARK-RUMPED PETREL 

Pterodroma mollis (Gould): Downy PETREL 

Coves—4:strelata mollis, TV, 150, 170. 
Satvin—CEstrelata mollis, 398, 406. 
GopmMan—CEstrelata mollis, xlvi, 197, pl. 54; Cstrelata fee, xlvi, 201. 

I do not concur with Dr. Godman in his acceptance of 
(Estrelata fee Salvadori; for it has not been established 
that the gray band across the fore-neck is a stable character 
in the light phase of Pterodroma mollis. In Pterodroma nig- 
ripennis, Pterodroma pheopygia, and Puffinus auricularis the 

jugular band is certainly inconstant. 

Pterodroma lessoni (Garnot): Lrsson’s PETREL 

Coves—Adamastor sericeus, II, 122, 142; Aistrelata Lessoni, IV, 142, 
170; Priof[inus|sericeus, V, 192. 

Satvin—Cstrelata lessoni, 398, 401. 
Gopman—CEstrelata lessoni, xliv, 181, pl. 48. 

Pterodroma incerta (Schlegel): SCHLEGEL’S PETREL 

Covrs—Zéstrelata incerta, 1V, 147, 170. 
Satvin—CEstrelata incerta, 398, 405. 
GopmMaN—(CEstrelata incerta, xlvi, 195, pl. 53. 

1 Carnegie Mus. 
2U.S. Nat. Mus. 
3 Juv. 
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Dr. Godman remarks in his monograph that “it is by no 
means unlikely that CE. incerta may be only the dark phase 

of G. lessoni.”* 

With the light of the manuscript description of Procellaria 
sandaliata Solander, Mr. T. Iredale identifies Procellaria in- 

certa Schlegel as a synonym of Procellaria alba Gmelin.® 
However, a specimen (No. 24332 Carnegie Mus.) of an 
intermediate phase of Pterodroma neglecta (Schlegel) from 
the Kermadec Islands agrees well with Latham’s descrip- 
tion of his White-breasted Petrel, upon which Procellaria 

alba Gmelin was based. In view of this discrepancy, I am 
of the opinion that Dr. Schlegel’s type specimens (extant in 
the Leyden Museum) and original descriptions of P. incerta 
and P. neglecta are a surer means of determining the names 
of the two birds in question than the eighteenth century de- 
scriptions; in consequence, Pterodroma incerta (Schlegel) 
and Pterodroma neglecta (Schlegel) are retained. 

Pterodroma neglecta (Schlegel): NEGLECTED PETREL 

Pterodroma rostrata (Peale): THICK-BILLED PETREL 

Coves—strelata rostrata, IV, 144, 170. 
SaLvin—CEstrelata rostrata, 398, 404. 
GopMAN—CEstrelata rostrata, xlvi, 190, pl. 51. 

Pterodroma parvirostris (Peale): SMALL-BILLED PETREL 

Pterodroma magente (Giglioli & Salvadori): MAGENTA 

PETREL 

SaLtvin—Cstrelata magenta, 407. 
GopMaN—CEstrelata magente@, xlvi, 203, pl. 55. 

The status of Pterodroma rostrata, P. parvirostris, and P. 
magente can be satisfactorily determined only when a series 

of specimens showing the alleged specific characters has been 
collected and studied. 

1 Mon. Petrels, p. 196. 
2Ibis, 1913, p. 132; cf. Mathews and Iredale, Ibis, 1913, p. 231, Mathews, Birds Austr... 

v. 2, pp. 149-151. 
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It is yet to be demonstrated that 4strelata oliveri Mathews 

& Iredale,’ based upon one specimen, is distinct from P. par- 

virostris. The assumed specific characters belong to a class 

that often proves to be inconstant when a series of speci- 

mens is examined. 

Pterodroma hasitata (Kuhl): CAppep PETREL 

Coues—4:strelata hesitata, TV, 139, 170. 
SaLvin—CEstrelata h@sitata, 398, 402. 
GopMAN—CEstrelata hesitata, xliv, 184, pl. 49. 

Pterodroma caribbzea Carte: CARIBBEAN PETREL 

‘Cours—A [Estrelata] carribe@i, IV, 171, 159. 
SaLvin—Céstrelata jamaicensis, 398, 403. 
GopMAN—CEstrelata jamaicensis, xlvii, 187, pl. 50. 

As ornithologists have examined but few specimens of 

Pterodroma hasitata and Pterodroma caribbea, it remains to 

be absolutely determined whether the latter is, or is not, a 

dark phase of the former. Thorough search offshore in 
West Indian waters would likely be rewarded by a compre- 

hensive series of these birds, for it seems improbable that all 

their breeding places could have been invaded by imported 

enemies. 

Dr. Godman has clearly set forth the fact that under the 

rules of nomenclature Procellaria jamaicensis Bancroft is a 

nomen nudum.* 

Recently, Mr. G. K. Noble has revived Procellaria diabolica 

Lafresnaye® on the strength of certain discrepancies in size, 
in the shape of the nasal tubes, and in the dark cap occurring 

in nine specimens, which of late have been referred to Ptero- 

droma hasitata (Kuhl). The meager series at Mr. Noble’s 

command does not justify this revival. Extensive series show 

that the range of variation is wide in Tubinarine species. For 

example, in a large series of Pterodroma pheopygia from the 

1 Austral Avian Record, 1914, v. 2, p. 113. 
2 Mon. Petrels, p. 188. 
> Bull. Mus, Comp. Zool., 1916, v. 60, pp. 370-374. 
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Galapagos Islands variations occur similar to those described 
by Mr. Noble, and also greater variations. 

I apprehend that 4strelata cahow Nichols & Mowbray’ 
will prove to be a variation of Pteredroma hasitata. 

Pterodroma macroptera (4. Smith): LONG-wINGED PETREL 

Coves—éstrelata macroptera, IV, 155, 171; Astrelata fuliginosa, IV, 
157, 171. 

Satvin—Cstrelata macroptera, 398, 399. 
GopMAN—CEstrelata macroptera, xlvii, 176, pl. 46. 

Pterodroma aterrima Bonaparte: MASCARENE PETREL 

Coves—Zéstrelata aterrima, IV, 158, 171. 
SaLvin—CEstrelata aterrima, 398, 401. 
GopMaN—CEstrelata aterrima, xlviii, 179, pl. 47. 

None of the three monographers has tested by a series of 
specimens the characters assigned to P. aterrima. 

Pterodroma solandri (Gould): SOLANDER’s PETREL 

Coves—4?strelata Solandri, 1V, 148, 170. 
Satvin—CEstrelata solandri, 398, 410. 
GopmaN—CEstrelata solandri, xlvii, 219, pl. 61. 

Gould’s type (preserved in the British Museum) and orig- 
inal description seem to me to be a more certain means of 
determining the specific name of this species than the Latham 

and Gmelin descriptions cited by Mr. Gregory M. Mathews.’ 

Hence, Pterodroma solandri (Gould) is retained and Ptero- 
droma melanopus (Gmelin) rejected. 

Pterodroma inexpectata (/. R. Forster): Mort Lep PETREL 

Pterodroma brevirostris (Lesson): SHORT-BILLED PETREL 

Coves— Zéstrelata grisea, IV, 148, 170; [P. brevirostris, IV, 156]. 
Satvin—CEstrelata brevirostris, 398, 409. 
GopmMan—CEstrelata brevirostris, xlvii, 216, pl. 60. 

1Auk, 1916, v. 33, 
°Cf. Birds Austr., - io ab. 142-147. 
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Procellaria equinoctialis Linn@us: \WHITE-CHINNED BLACK 

PETREL 

Coves— Majaqueus aequinoctialis, 11, 118, 142; Majaqueus conspicil- 
latus, II, 118, 142. 

Satvin—Majaqueus equinoctialis, 395. 
GopMAN—Majaqueus @equinoctialis, xliii, 169, pl. 44. 

Procellaria parkinsoni Gray: PARKINSON’S PETREL 

Priofinus cinereus (Giiclin): BLACK-TAILED SHEARWATER 

Puffinus gravis (O'Reilly): GREAT SHEARWATER 

Covrs—Puffinus major, II, 132, 144. 
Satvin—Puffinus gravis, 369, 373. 
GopMAN—Puffinus gravis, xli, 90, pl. 25. 

Puffinus kuhli (Boie): KUHL’s SHEARWATER 

Coues—Adamastor gelidus, II, 121, 142, V, 192, in part; Puffinus 
Kuhlii, 11, 128, 143; Priof[inus] gelidus, V, 192 in part. 

Satvin—Pufiinus kuhli, 369, 375. 
GopmMaNn—Puffinus kuhli, xli, 94, pl. 26; Puffinus edwardsi, vi, xli, 99. 

Of two specimens of this species, one has the anterior edge 

of the tarsus sharp for nearly its entire length, while the 
other has scarcely any sharp anterior edge. In a specimen 

of Puffinus creatopus (No. 16238 C. A. S.) the tarsus is 
thicker than in either of the two P. kuhli, and is wholly with- 

out a sharp anterior edge. In another P. creatopus (No. 
9394 C. A. S.) the tarsus is more compressed, and has a 

very sharp anterior edge. Clearly, the form of the tarsus 
is not a reliable character in these two species.’ 

Puffinus creatopus Coues: COOPER’s SHEARWATER; PINK- 

FOOTED SHEARWATER 

Puffinus puffnus (Briinnich): MANx SHEARWATER 

Coves—Puffinus anglorum, II, 134, 144; Puffinus Yelcuanus, I, 137, 
144. 

SaLtvin—Pufiinus anglorum, 369, 377; Puttinus yelkouanus, 369, 379. 
GopMaNn—Puffinus anglorum, xli, 104, pl. 28; Puffinus yelkouanus, 

xli, 107, pl. 29. 

1 Cf. Mathews and Iredale, Ibis, 1915, pp. 584, 592. 
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In the second edition of the B. O. U. List, Puffinus yel- 
kouan (Acerbi) is treated as a subspecies of Puffinus puffinus, 
and is therefore included in the above synonymy. The varia- 
tions distinguishing the two phases appear to be dichromatic 

as well as geographic. 
So close is the resemblance of the light phase of P. opis- 

thomelas to “P. yelkouan” that I am unable to define fully 
their distinctive characters without a more adequate series of 
“P. yelkouan” for comparison. 

MEASUREMENTS (in millimeters) 

No. Locality Wing] Tait | Cut- | Ueper Mandible} 7. | Ahaate, 
men | Depth | Width | sus | Claw 

234181 | Bigbury Bay, Devon- 
shire, Eng........ 242/78 |35.7| 8.5 | 14 {45 50 

234201 | South Wales........ | 233)77 134.5) 8.3 | 14 43.3] 49.2 
234211] Old Head of Kinsale, 

co. Cork, Ireland ..| | 236/73 |35.3) 8 14.5 |43.7| 48 
23419! | Bigbury Bay, Devon- 

shire, Eng........ 9 |244/76 |38.1) 8.4] 12.5 |45 50 
113660 2 | New Brunswick, Can.) 9 | 237/79 |36.1) 8 12 44.1] 51 
74307 2 | Bosporus........... o'| 236]71 |34.2) 8.2 | 12.8 45 49.5 
115493 2 | S. Antioco, Sardinia. .| |... |667/40.5) 8.7 | 13.1 44.3} 51.2 
1154922") NICE? Ses ois ctes scesiesscic 9 | 240/68 (37 7.8 | 13.2 |44 | 49 

Puffinus opisthomelas Cowes: BLACK-VENTED SHEARWATER 

Puffinus auricularis C. H. Townsend: TOWNSEND'S SHEAR- 

WATER 

Puffinus gavia (J. R. Forster): FoRSTER’s SHEARWATER 

Coves—#strelata gavia, IV, 154, 171. 
Satvin—Puffinus gavia, 369, 381. 
Gopman-—Puffinus gavia, xlii, 120, pl. 32. 

It is maintained by Mr. Gregory M. Mathews that the 
words “supra coerulescenti-nigra”’ in the original description 
of Procellaria gavia J. R. Forster* prove that the description 
does not relate to the shearwater we are considering, but to 
the small bluish-backed one frequenting New Zealand seas, 

1 Carnegie Mus. 
2U.S. Nat. Mus. 
3 Rectrices worn. 
4 Descr. Anim., p. 148. 
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commonly known by the name of “Puffinus assimilis.”* Mr. 

Mathews also maintains that the present species was name- 

less, and he has christened it Puffinus reinholdi® and Rein- 
holdia reinholdi.2 However, the length of the bill in Fors- 

ter’s description (“in fronte 14%” unc., “ad angulum faucis 

2” unc.) appears to be less typical of “P. assimilis” than of 

the present species. Moreover, in some specimens of the 

present species the sooty black of the upper parts has a blu- 

ish cast in certain lights. In fine, the evidence thus far pre- 
sented against the specific name gavia is not deemed con- 
clusive. The characters of Reinholdia occur in some exam- 

ples of Puffinus puffinus. See table of measurements of that 

species. 

The dark coloration of the lower parts of certain speci- 

mens of P. gavia, said by Dr. Godman to be peculiar to the 

female,‘ occurs in the male as well as in the female, and is 

perhaps dichromatic. 

MEASUREMENTS (in millimeters) 

(oe Locality Sex | Wing |Tail]| Cul- UnverMendible Tar- ee 
gie Mus.) men| Depth | Width | sus | Claw 

24305 |Well, West Coast, N.Z.| co? | 222 | 6539.5) 7.7 | 12.9 |41.9 50 
24306 |Wanganui Heads, N.Z.| 216 | 6636.2} 7.3 | 12.5 |40.3] 48.2 
24315 |Nelson, N. Z.. ...... oc | 217 | 67/35 7 12.5 |42 46.8 
24314 ha Dae acoeaing Q | 216 | 6633 7.5 | 13.5 |42.6 51 

Note.—Since the above was written, Cinathisma cyaneo- 

leuca Hull has been described.* According to Mr. Gregory 
M. Mathews it “ is undoubtedly the same as Reinholdia rein- 

holdi byroni Mathews.’ This being the case, Mr. Mathews’s 
contention respecting the identity of Procellaria gavia J. R. 
Forster wholly breaks down, the species having a brown as 

well as a bluish phase. 

Puffinus obscurus (Gmelin): Dusky SHEARWATER; LEAST 

SHEARWATER 

1 Birds Austr., v. 2, pp. 53, 54, 68, 69. 
2 Birds Austr., v. 2, pp. 74, 76. 
3 Austral Avian Record, v. 1, p. 107. 
4 Mon. Petrels, p. 123. 
5 Emu, 1916, v. 15, pp. 205, 211, pl. 32. 
® Austral Avian Record, 1917, v. 3, p. 77. 
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Puffinus carneipes Gould: FLESH-FOOTED SHEARWATER 

Puffinus griseus (Giielin): Soory SHEARWATER 

Puffinus tenuirostris (7 emiminck): SLENDER-BILLED SHEAR- 

WATER 

Puffinus nativitatis Sirects: CHRISTMAS ISLAND SHEARWATER 

Puffinus chlororhynchus Lesson: \WEDGE-TAILED SHEARWATER 

Puffinus bulleri Salvin: BuLLER’s SHEARWATER 

Puffinus leucomelas (7 emininck): STREAKED SHEARWATER 

Coves—Puffinus leucomelas, 11, 130, 144. 
Satvin—Puftinus leucomelas, 369, 370. 
GopMan—Puffinus leucomelas, xl, 72, pl. 21. 

THALASSIDROMINZ: Storm PETRELS 

Key to the Species 
General color dark 

Tail wedge-shaped............ccceceecees Halocyptena microsoma 
Tail nearly even or slightly rounded...... Thalassidroma pelagica 
Tail forked 

Upper tail-coverts more or less white 
Tail slightly forked; upper tail-coverts white........... 

cslele acid stra kigieen «Sane sarieiata nem wee S Oceanodroma tethys 
Tail deeply forked; upper tail-coverts very broadly tip- 

ped ;with blackncascineomens aaneeees O. macrodactyla 
Tail at least slightly forked; tips of upper tail-coverts 

black; lateral rectrices definitely white at base for 
nearly an-iwch; O© MOLE. sates 62 - Sine nierew arene res O. castro 

Tail decidedly forked; tips of upper tail-coverts more or 
less dark gray, becoming white with wear; lateral 
rectrices not definitely white at base for nearly an 
ATICH ie fesecar stare evra cic revete eta is =r atereyaleietersta stare O. leucorhoa 

Upper tail-coverts not white 
A pale area on under wing-coverts........ O. homochroa 
No pale area on under wing-coverts 

Pileum and throat not sooty black 
Wing under 6.7 in. (170 mm.).................. 

nostaviee i teistovcie errr O. leucorhoa (dark phase) 
Wing not under 6.7 in. (170 mm.) 

Upper tail-coverts with a drab patch........ 
Sera wide Greve wise wrerarai eras oie nic yore red O. tristrami 

Upper tail-coverts without a drab patch..... 
dia: Soins: /< retetersiais sisieiavetstararetoene O. markhami 

Pileum and throat sooty black............ O. melania 
General color not dark; tail forked 

Bluish gray above and below.............seecse0ses0e% O. furcata 
White below, with dark jugular band................ O. horabyi 
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Halocyptena microsoma Coues: LEAST PETREL 

Thalassidroma pelagica (Linneus): STORM PETREL 

Coves—Procellaria pelagica, 1, 80, 90, V, 192; Procellaria lugubris, 
I, 80, 90, V, 192; Procellaria melitensis, 1, 81, 90, V, 192. 

Satvin—Procellaria pelagica, 343. 
GopmMaNn—Procellaria pelagica, xxxv, 1, pl. 1. 

Oceanodroma tethys (Bonaparte): GALAPAGOS PETREL 

Oceanodroma macrodactyla WV. Bryant: GUADALUPE PETREL 

Oceanodroma castro (Harcourt): Harcourt’s PETREL 

Oceanodroma leucorhoa (Vieillot): LEACH’s PETREL 

Oceanodroma homochroa (Cowes): ASHY PETREL 

Oceanodroma tristrami Salvin: TRISTRAM’S PETREL 

Satvin—Oceanodroma fuliginosa, 347, 382; Oceanodroma tristrami, 
347, 354. 

GopMaN—Occanodroma tristrami, xxxvi, 20. 

The drab patch of the posterior surface of the upper tail- 
coverts, corresponding somewhat to the white patch in Ocean- 
edroma macrodactyla, appears to be a constant character, for 

it is present in each of the five specimens before me—three 
adults and two hornotines from the Leeward Islands, Ha- 

waiian Archipelago. Like the types of O. macrodactyla, two 
of the adults and the hornotines have a cap of dark neutral 
gray investing most of the crown, the occiput, and the upper 
cervix, and contrasting with the deep neutral gray of the 
lower cervix and interscapulars. One of the hornotines (No. 

5652 Stanford Univ.) exhibits the “mottled appearance’ men- 
tioned in the original description of the species, published in 
Mr. Salvin’s monograph. Cymochorea owstoni Mathews & 
Iredale falls within the limits of variation in the Hawaiian 
specimens, the fifth one agreeing with the description’ of 
this nominal species. 

\ Ibis, 1915, p. 581. 
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Dr. Walter K. Fisher has recorded a wing-measurement 
of 150 mm.,’ taken from one of the hornotines mentioned 
above (No. 189406 U. S. Nat. Mus.). On lifting the under 
wing-coverts of this specimen, I find that the four outermost 
primaries are still in the sheath. Doubtless, the primaries 
were in a similar stage in the short-winged specimens re- 
ported by Prof. Homer R. Dill.? According to the original 
account, the “wing-feathers” of the lost type were “not quite 
fully grown.” 

MEASUREMENTS (in millimeters) 

Fork Middle 
No. Locality Sex | Wing | Tail | of | Cul-| Tar- |Toe and 

Tail | men | sus | Claw 

234683 | LaysanI., Haw. Arch....} oc | 182 | 100 | 39 |/17 |27.9) 29.4 
23469 3 BS oe save} 18 | 192) | 100) 344118 33/2727 130 

2112244 | Near Midway I., Haw. 
WAT Chis, 6 ec - ohece dithe aks Q | 184 | 110 | 44 |17.7/26.3] 28 

Oceanodroma markhami (Salvin): MARKHAM’S PETREL 

Oceanodroma melania (Bonaparte): BLACK PETREL 

Oceanodroma furcata (Gmelin): FORK-TAILED PETREL 

Oceanodroma hornbyi (Gray): Hornsy’s PETREL 

OCEANITIN/E: Lonc-teccen StorM PETRELS 

Key to the Species 

Basal joint of middle toe at most only slightly flattened, and shorter 
than remainder of toe and claw 

Upper tail-coverts white 
Breast and abdomen dark................ Oceanites oceanicus 
Lower breast and abdomen white................. O. gracilis 
Breast and sides white with dark streaks...... Pealea lineata 

Upper tail-coverts not white 
Nowwhiteon! Wea’ 3. «as esis. wwii eras terain seeiale Garrodia nereis 
Forehead, lores, and superciliary stripe white............ ae 

Oe apifePay Sas fe> au syarevadanee sft ars or evaneniraeciers Pelagodroma marina 

1 Bull. U. S. Fish Com. for 1903, p. 27. 
2? Bull. No. 42 Biol. Surv., U. S. Dept. Agric., pp. 18, 19. 
3 Mus. Vertebr. Zool., Univ. Calif. 
4U.S. Nat. Mus. 
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Basal joint of middle toe greatly flattened, and not shorter than re- 
mainder of toe and claw 

Upper tail-coverts white 
Tail nearly even 

Jugulum sooty black; the middle of the breast and ab- 
domen more or less sooty black; sides white....... 
STLarstaa eee san Meee tens ke eiciarerereeere Fregetia melanogaster 

Jugulum dark gray; breast and abdomen white........ 
SRC RRO BE ROOD OBE D Unc oe oastrepetn F, grallaria 

Tail decidedly forked; lower parts white with a dark jugular 
Dari yyeve icici cro ictascegeteietefevslolerctins eickeree ie slasiaie F, albigularis 

Upper tail-coverts not white; lower parts dark..... F, mestissima 

Oceanites oceanicus (Kuhl): WiLson’s PETREL 

Oceanites gracilis (Elliot): GRACEFUL PETREL 

Pealea lineata (Peale): PEALE’s PETREL 

Coves—Oceanites lineata, J, 83, 91. 
Satvin—Pealea lineata, 364. 
GopmMAN—Pealea lineata, xxxvii, 57, pl. 16. 

Garrodia nereis (Gould): GRAY-BACKED PETREL 

Cours—Procellaria nereis, 1, 81, 90. 
SaLvin—Garrodia nereis, 361. 
GopMAN—Garrodia nereis, xxxvii, 50, pl. 14. 

Pelagodroma marina (Latham): WHITE-FACED PETREL 

Fregetta melanogaster (Gould): BLACK-BELLIED PETREL 

Cours—Fregetta melanogastra, I, 87, 91. 
Satvin—Cymodroma melanogaster, 364. 
GopmMan—Cymodroma melanogaster, xxxviii, 59, pl. 17. 

In their monographs Mr. Salvin and Dr. Godman rank 

Thalassidroma tropica Gould as a synonym of Thalassidroma 
melanogaster Gould, ignoring the page priority of the former 

name. However, Dr. Godman states, on the authority of Dr. 

R. Bowdler Sharpe, that “the name of C. tropica carries a cer- 
tain amount of doubt with it.” Obviously, melanogaster (a de- 

termined name) should not be superseded by tropica unless 

all reasonable doubt is removed from tropica.* 

1 Mon. Petrels, p. 61. 
2 Cf. Mathews, Birds Austr., v. 2, pp. 34, 35. 
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Fregetta grallaria (Vicillot): \WHITE-BELLIED PETREL 

Fregetta albigularis (Finsch): \WHITE-THROATED PETREL 

Cours—Fregetta tropica, 1. 85, 91, in part. 
Satvin—Cymodroma alhigularis, 364, 367. 
GopMan—Cymodroma albigularis, xxxviii, 68, pl. 19. 

Fregetta meestissima Salvin: SAMOAN PETREL 

SaLvin—Cymodroma mestissima, 364, 367. 
GopMAN—Cymodroma meestissima, xxxviii, 71, pl. 20. 

PELECANOIDID#&: DivincG PETRELS 

Key to the Species 

Nasal tubes, jointly, shaped somewhat like a twin ellipse, and not very 
PL OMINENES «cr. siaracecuyniace cls wie Sats Siwieiains wine Sete Pelecanoides urinatrix 

Nasal tubes, jointly, heart-shaped and very prominent.......... P. garnoti 

Pelecanoides urinatrix (Gmelin): DivING PETREL 

Cours—Pelecanoides urinatrix, V, 190; Pelecancides Berardi, V, 190. 
Satvin—Pelecancides urinatrix, 437; Pelecanoides exsul, 437, 438. 
Gopman—Pelecanoides urinatrix, li, 299, pl. 86; Pelecanoides exsul, 

lii, 304, pl. 87. 

The gray barring on the throat and jugulum of three Kerg- 

uelen Island specimens bears a strong resemblance to that 
in the gray-throated phase of Puffinus opisthomelas. A fourth 
Kerguelen specimen (68929 U. S. Nat. Mus.) has the gray 
chiefly restricted to the jugulum, in this respect nearly ap- 
proaching the grayest specimen from New Zealand seas (No. 
24361 Carnegie Mus.; Auckland Is.). Dr. Einar Lonn- 
berg has suggested that the explanation of the white and 
gray phases (recognized in nomenclature as P. urinatrix and 

“P. exsul’”) is perhaps to be found in dichromatism.* The 
variation is certainly not sexual, and is apparently not due 
to age, for an Auckland Island specimen (No. 24362 Car- 
negie Mus.) going out of the natal down has the definitive 
feathers of the fore-neck immaculate white, while a New 
Zealand specimen (No. 24365 Carnegie Mus.), likewise 
going out of the natal down, has gray on the definitive feath- 

1 Contr. Fauna South Georgia, p. 74. 
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ers of the jugulum. As the specimens before me from New 
Zealand seas are not so conspicuously gray as the Kerguelen 

ones, it may be that geographic variation also enters as a 
factor, dichromatism being modified by geographic variation. 

In the majority of the specimens I have examined, the first 

is the longest primary. 

Pelecanoides georgica Murphy & Harper is not recognized, 
for the description fails to demonstrate the stability of the 

alleged specific characters.* 

MEASUREMENTS (in millimeters) 

Chord| Middle 
No. Locality Phase Sex of | Tail | Cul-| Tar- |Toe and 

i men| sus | Claw 

68927 ? | Kerguelen To... . Gray roe We 2d || 33 
68928 2 SME tek ri ns co se fou 15 |25 30 
68931 2 RSE EAR et fe) 16 (25 33 
68929 2 se atc Saas ae is — 17: 4/25 31 
243613 | Auckland Is........ Intermediate) @ 14. 5/23 29 
243603 | Mangarel......... na fe) 16 |23 28.5 
243643 | Stephens I., N. Z... 4 fe} eso 2ia5 
24363 3 PE Tate BS ou Leel27, 34.5 

1S 0002'2)))'Chathami Ts oo... se. a fou 16 |24 31 
17914 | Otago, South I., N. Z. i fou 16 25 29.5 

124682 ? | Near Dunedin, N. Z. White — 16 |23 29.5 

Pelecanoides garnoti (Lesson): Garnot’s DIVING PETREL 

Cours—Pelecanoides Garnoti, V, 190. 
Satvin—Pelecanoides garnoti, 437, 439. 
GopMaN—Pelecanoides garnoti, lii, 307, pl. 88. 

The accompanying tables of measurements manifest that the 
iength of the wing, supposed by Mr. Salvin and Dr. Godman 
to be a diagnostic character, can not be implicitly relied upon 
to distinguish P. garnoti from P. urinatrix. 

MEASUREMENTS (in millimeters) 

No.U.S. Chord Middle 
Nat. A Locality Sex of Tail | Cul- | Tar- |Toe and 
Mus. Wing men] sus | Claw 

15464 [CallaomPertea a. james CH 1324139! 120.231 135.05 
3$2106|iVialparaison pri) secon eiomioce is aS (42120). He S2e38 

212020 |SaniGallanglesbenus eer. ce to alae yt |) Si 120 SS 337, 
212022] Independencia Bay, Peru........ Selon 40! 12 34 | 39 
212023) Ballestas, North I., Peru......... 9 | 126 | 39 19 32) '35 

1Cf. Bull. Amer. Mus. Nat. Hist., 1916, v. 35, p. 66. 
2U.S. National Museum. 
*Carnegie Museum. 
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Tabular Summary 

DIOMEDETDAS 2ksnc0 saws woaiestetieeweaneaccsn ates eaten sere 11 species 
Diomedea Linneus ..........200008 5 specie 
Thalassarche Reichenbach .......... < 
Phoebetria Reichenbach ............ les 

PROGELLARTIDAC, o3ccc:0casie. ss 4 acie vin cele inetd Aa eR ieere eee 73 species 

SUL BEAREN AD Gado o)assitie.«lalsls sesiordia stapesersterace sislelaistaigiers 7 species 
Macronectes Richmond ............- 1 species 
Fulmarus Stephens ...........-...- de 5 
Priocella Hombron & Jacquinot.... 1 “ 
Thalassoica Reichenbach ........... 1 + 
Petrella Zimmermann ............- 1 ee 
Halobena Bonaparte ............... 1 2 
Pachyptila Dlhiger s.acccccasteces ss y 

IPURRININZES seis didn barnes Miata onansipeaemeteent 45 species 
Pagodroma Bonaparte ............. 1 species 
Bulweria Bonaparte ................ Zar 
Pterodroma Bonaparte ............- 24 «CO 
Procellaria Linneus .........0+.50 ree 
Priofinus Hombron & Jacquinot.... 1 “ 
Patinus: (BrtsSOW c..o0.c csi venres oops ore is 

MHALASSROMINAS 2... occas seuasee eens setlone cee 12 species 
Halocyptena, Coues ...3...-00.00060 1 species 
Thalassidroma Vigors ............. 1 s 
Oceanodroma Reichenbach ......... 10: * 

OGEANIDIN AS, Fee oie 5 ci.rsccicinrevele Ware oeislstalop ve Bieta eevee 9 species 
Oceanites Keyserling & Blasius..... 2 species 
Pealea Ridgway ..........ceeeeeees 1 = 
Garrodia Forbes ............ ihiteaae | 
Pelagodroma Reichenbach ......... 1 
Fregetta Bonaparte ................ 4 * 

PELECAN OD UDIAS va sae doscislewisingicis eiae vse eels e tice Be Sivie we crores 2 species 
Pelecanoides Lacépéde............. 2 species 

Total 86 species 
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VI 

REMARKS. ON THE SPECINS: OF THE PACIFIC 

OCEAN ADJACENT TO NORTH AMERICA 
AND THE GALAPAGOS ISLANDS 

Plates 5-17 

MaTeErIAL.—This part of the paper is based primarily upon 

the results of the Expedition of the California Academy of 
Sciences to the Galapagos Islands during 1905 and 1906 in 
the schooner Academy. The Expedition was planned and 

organized by myself in my official capacity as Director of the 
Museum of the California Academy of Sciences. Mr. Rollo 
Howard Beck was placed in command of the Expedition and 
its marked success was due chiefly to his sound judgment, 

strength of character, great physical endurance, and skill as a 
collector and preparator. In the preparation of the bird skins 

he was assisted by Mr. Edward Winslow Gifford and Mr. J. S. 

Hunter. Mr. Gifford kept the ornithological diary, and the 
portions relating to the albatrosses and petrels are incorporated 

in substance in the following pages. His observations were 

recorded with great attention to detail and add much to our 

knowledge. The Expedition sailed from San Francisco on 

June 28, 1905, and returned November 29, 1906. On the 

outward voyage stops were made at various islands along the 

west-coast of Lower California and at San Benedicto, Socorro, 

Clipperton, and Cocos islands. A year and a day were spent 

at the Galapagos Islands and in the immediate vicinity. No 

stops were made during the homeward voyage. Owing to 
calms and unfavorable winds, it consumed sixty-five days. 

The ornithologists availed themselves of every opportunity to 

collect albatrosses and petrels at sea. During calms Mr. Beck 
was continually out in a skiff, and secured numerous speci- 

mens that are rare in collections. 

The Galapagos Expedition material has been supplemented 
by specimens and notes taken by Mr. Beck off Point Pinos, 

California, at intervals between March 1, 1903, and July 13, 

1910, while employed as chief field assistant of the California 

Academy of Sciences. 
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In some instances I have included observations made by Mr. 

Alexander Sterling Bunnell and Mr. Beck while on the Expe- 

dition of the California Academy of Sciences to the Revilla 
Gigedo Islands, Mexico, in the schooner Mary Sachs. The 
Expedition left San Francisco April 25 and returned August 
13, 1903. It was planned and organized by myself, as Direc- 
tor of the Museum of the Academy. Unfortunately, all the 
specimens obtained were destroyed in the San Francisco con- 
flagration of April, 1906. 

During the autumn of 1911 I visited the principal museums 
of the United States and examined the albatrosses, petrels, and 
diving petrels in their collections. Many specimens have been 
lent to me by museums and individuals for comparison, and 
acknowledgment of this assistance has been made in my intro- 
ductory remarks. 

The specimens of albatrosses and petrels in the museum of 
the California Academy of Sciences number over two thou- 
sand, and at the time of this writing constitute the largest col- 
lection of these birds in the United States. 

To bring to the work in hand fresh impressions of the bird 
life of the sea, I revisited Monterey, California, in December, 
1912, and made numerous excursions in a gasoline launch to 
the ocean off Point Pinos. 

MEASUREMENTS.—With the exception of the few diving 

petrels, treated in part V, all the specimens were measured by 
my young friend, Mr. Edward Winslow Gifford, formerly 
Assistant Curator of the Department of Ornithology in the 
California Academy of Sciences and now Associate Curator 
of the Anthropological Museum of the University of Cali- 
fornia. Over thirteen thousand measurements were taken by 
him, forming a series unparalleled in the albatrosses and 
petrels. Unless otherwise stated, all measurements refer to 

specimens in the collection of the California Academy of 
Sciences. In measuring the wing from the carpal joint to the 
tip of the longest primary, the primaries were flattened against 
the surface of the rule, giving a dimension greater than the 
chord. The length of the culmen is the chord of the exposed 
culmen, and was taken with dividers. The depth of the upper 
mandible is the distance between the base of the exposed cul- 
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men and a point directly below it on the tomium, and the 
width of the upper mandible is the diameter at the base of the 
exposed sides of the mandible; the former dimension being 
taken with dividers and the latter with a 15 cm. caliper square. 
The length of the tail is approximate, and was obtained by in- 

serting one point of the dividers into the base of the tail be- 
tween the two middle rectrices and extending the other point 
to the end of the longest rectrix. In some instances the total 
length and the extent are given. They were taken in the flesh 
by the collectors, and have been copied by Mr. Gifford from 

the labels of the specimens. 

Cotors.—In determining colors, I have been guided by Mr. 

Ridgway’s Nomenclature of Colors and his Color Standards 
and Color Nomenclature. 

SynonyMy.—The synonymy relates to the monographs of 

Dr. Coues, Mr. Salvin, and Dr. Godman, referred to at length 
in part I. 

Diomedea nigripes Audubon: BLACK-FOOTED ALBATROSS 

Comes) omedee nigripes, V, 178, 187; Diomedea gibbosa, V, 180, 
18 

SaLvin—Diomedea nigripes, 440, 445; Diomedea gibbosa, 455. 
GopMan—Diomedea nigripes, liv, 332, pll. 94, 95. 

In his monograph Mr. Salvin includes Diomedea gibbosa 

Gould as one of the doubtful species yet to be identified,* over- 
looking Dr. Streets’s remarks on the subject published nine- 

teen years before.* All the characters of plumage ascribed to 
“D. gibbosa”’ were found by Dr. Streets in specimens of Dio- 
medea nigripes captured at sea between Honolulu and San 
Francisco. 

The eighty-one examples of D. nigripes in the collection of 

the California Academy of Sciences confirm the statements of 
Dr. Streets and also explain the peculiarities of bill set forth 
by Gould in the original description.» At one extreme of 

the series are birds having the abdomen and upper and lower 

tail-coverts dark, at the other are birds having these parts 

1P. 455; cf. Sharpe, Hand-List, v. 1, p. 128, footnote. 
2 Bull) U.S. Nat: Mus: No: 7; p. (31. 
7 Ann. and Mag. N. H., 1844, v. 13, p. 361. 
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more or less white. A male (No. 10003, Monterey Bay, Calif., 
Aug. 2, 1907) typically exemplifies “D. gibbosa”. The ab- 
domen and upper and lower tail-coverts are white, partially 
clouded on the abdomen by the gray tips of some of the 

feathers. The white of the head is much extended. The upper 

mandible is ‘swollen and raised” and “rises high up on the 

forehead.’’ In another male (No. 10004, Monterey Bay, 
Calif., July 18, 1907) the bill is even more swollen, but the 
white of the abdomen and upper tail-coverts is obscured by the 

dark tips of the feathers. Like variations in the form of the 

bill occur in D. irrorata. 

In some of the specimens new white feathers with dark tips 
have made their appearance beneath the surface in the pos- 

terior white areas. At first glance these sprouting feathers 
seem to be new dark ones appearing amongst the old white 

feathers. A similar stage in the moult evidently misled Mr. 
Salvin into the belief that dark birds are the adults.’ In re- 

viewing the British Museum material, Dr. Godman states in 
general terms that he fails to find support for Mr. Salvin’s 

conclusion.” 

While it is believed that the white coloration is due to 
advancing maturity and not to dichromatism, the specimens 

in the Academy’s collection do not fully complete the chain of 

evidence. Judging from those in hand, the white of the abdo- 
men and tail-coverts probably appears first at the base of the 

feathers, then extends with successive moults, finally prevail- 
ing over the dark color. Both on the head and the posterior 
parts the wear of the feathers assists in enlarging the white 
areas. The basal portions of the tail also probably whiten in 
the progress towards maturity. A Laysan Island female (No. 
5615 Stanford Univ.), passing from the natal down into the 
definitive feathers, exhibits no trace of white on the abdomen 

and tail-coverts. 

Although seven months of the year are represented in the 

dates of capture, the Academy’s series is not strong except in 

July and November specimens ; of the former there are eighteen 
and of the latter fifty-five. Three June specimens and the July 
ones are undergoing a moult that is apparently postnuptial. 

1 Monograph, p. 446. 
? Mon. Petrels, p. 334. 
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In the November specimens, moulting is still progressing, old 
feathers are more or less prominent, and in some instances 

new feathers have begun to fade. Twelve of the November 

specimens are much worn and bleached, having lagged far be- 
hind in the renewal. In fresh plumage, the forehead, back of 
the white frontal feathers, is light gray, shading into sooty 
gray on the crown, occiput, cervix, and sides of neck; the 

jugulum is lighter sooty gray, changing into pale drab-gray 
on the breast, cheeks, and throat, finally becoming very pale 
gray on the chin; the sides are dark drab-gray and the inter- 

scapulars are sooty gray with slightly lighter margins. Authors 
as a rule have overlooked this fresh plumage, and have de- 
scribed faded birds of a brownish cast. No. 1288 C. A. S. has 
fourteen instead of twelve rectrices. 

In this species there is a lack of uniformity in the order of 
renewal of the primaries; a fact which Dr. Stone has already 

brought to the attention of ornithologists.’ 

The appended table exhibits the dimensions in millimeters 

of twenty-eight males and forty-nine females. Owing to loss 
of primaries in moulting, the wing measurement was not 

taken in five males and six females. 

; Middl 
Sex Wing Tail Culmen WWnpersMendible Tar- Toe eid 

Depth | Width sus Claw 

Maximum...| o 533 162 113 30.3 | 34.5 | 94.5 | 130 
Minimum...| o& 488 130 102 26.6 | 30 SS25 101-16: 9 
Meaneress, =: ofl 515 144 108.3 | 28.8 | 31.7 | 91 123.5 

Maximum... ce) 530 150 110.4 | 29.9 | 33 93 129 

Minimum... 2 485 130 94.4 | 26 27.1 | 80.9 | 109 
Meanie: ie) 506 141 101.2 | 27.8 | 29.8 | 85.6 | 117.6 

As in Diomedea irrorata, the females average smaller than 

the males. 

During the southward voyage of the schooner Academy, 
Black-footed Albatrosses ceased being common about latitude 
28° N. The last, two individuals, were seen July 21, 1905, in 
latitude 23° 32’ N., longitude 113° 4 W. On the home voy- 
age, they were picked up again on November 1, 1906, in lati- 
tude 26° 24 N., longitude 126° 23’ W. On November 18, 

1Proc, Acad. Nat. Sci. Phila., 1900, pp. 14, 15. 
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latitude 35° 14’ N., longitude 132° 49° W., they were particu- 
larly common, a score or more often being in attendance on the 
Academy; eighteen were caught with hook and line. During 
the Revilla Gigedo Expedition, in 1903, the last one on the 
passage south was seen May 9 off Natividad Island, about lati- 
tude 27° N. On the return voyage the first were met with 
July 19, in latitude 24° N., longitude 122° W. Mr. A. W. 
Anthony reports a solitary individual in May in the vicinity 
of Clarion Island, about latitude 19° N.* It therefore appears 
that the southern boundary of this albatross’s range on the 
American side of the Pacific is near the Tropic of Cancer. 

Inshore in the latitude of middle California, Black-footed 
Albatrosses are apparently of irregular occurrence, but off- 

shore they seem to be present the year round, indicating that 
all the individuals of the species do not occupy the breeding 
stations at the same time of the year. 

Diomedea albatrus Pallas: SHORT-TAILED ALBATROSS 

Coves—Diomedea brachyura, V, 177, 187; (?) D. leptorhyncha, V, 
178, 187. 

Satvin—Diomedea albatrus, 440, 444. 
GonpmAN—Diomedea albatrus, liii, 326, pl. 92. 

It has not been satisfactorily determined how far south this 

albatross ranges, several other albatrosses having been con- 
founded with it. Dr. Brewer’s account of this species in The 
Water Birds of North America clearly relates to three alba- 
trosses, the Short-tailed, the Black-footed, and the Laysan. 

Off Point Pinos, California, I found the Short-tailed Alba- 
tross quite common in December, 1894, and January, 1895,’ 
and again during the latter half of September, 1896.° It 
seems, nevertheless, to be of irregular occurrence in that 
vicinity, for it escaped the observation of Mr. R. H. Beck dur- 

ing several seasons between 1903 and 1910, and was not met 
with by myself during December, 1912. Its presence off 

Southern California is well authenticated. However, in some 

instances the Laysan Albatross may have been mistaken for 

* Auk, v. 15, p. 317. 
* Proc. Calif. Acad. Sci., 2d ser., v. 6, p. 25. 
Proc. Calif. Acad. Sci., 3d ser., Zool., v. 2, p. 319. 
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the boreal bird. Several years ago I examined in the Field 

Museum of Natural History two specimens of the Short-tailed 

Albatross (No. 33501 and No. 33502) from ‘San Martin, 

Lower California,” and in the Carnegie Museum a single 

specimen (No. 21881) from ‘‘Rosario Bay, L. C.” 

The eggs are apparently unknown. Dr. Godman in his 

Monograph of the Petrels ascribes a dozen time-honored speci- 

mens from the Bonin Islands to this species, but the Bonin 
Islands are within the range of the Laysan Albatross. It is 

probable that the breeding grounds will be found above latitude 

50° N., for Dr. Dall has reported “the mutilated carcass of a 

very young one, in August, at Atka.’” 

When at the United States National Museum in 1911, I 

failed to find the skull upon which Diomedea leptorhyncha 
Coues was founded, the specimen having been mislaid or lost. 

The records of the occurrence of the Wandering Aibatross 

in the region embraced by the present section of this paper are 

not satisfactory. 

Diomedea irrorata Salvin: GALAPAGOS ALBATROSS 

Plates 6-12 

Satvin—Diomedea irrorata, 440, 445, pl. 8. 
GopmMAaNn—Diomedea irrorata, liv, 330, pl. 93. 

Mr. Gifford’s observations tend to show that this albatross 
is absent from the immediate vicinage of the Galapagos 
Islands for a portion of the year, particularly December, Janu- 

ary, and February. As the type anda second specimen (No. 
212017 U. S. Nat. Mus.) were obtained on the coast of Peru 
in December,” it is not improbable that this species has a migra- 
tion in the Southern Hemisphere corresponding to that of the 
Black-vented Shearwater in the Northern Hemisphere, a 
migration after the breeding season in a direction not towards, 

but away from the Equator. 

Mr. Gifford’s notes in substance are as follows: They were 

rather common at sea in the southern portion of the archi- 

1 Proc. Calif. Acad. Sci., v. 5, p. 277. 
2 The type is a male and was secured by Admiral A. H. Markham at Callao Bay 

(P. Z. S., 1883, p. 430). The U. S. National Museum specimen is a female and was 
taken by Dr. Robert E, Coker at Lobos de Tierra. 
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pelago, but elsewhere offshore only occasional individuals were 

met with. Two were seen June 22, 1906, about forty miles 

south of Charles Island. two September 14, 1906, near Tower 

Island, in the Northern Hemisphere, two September 23, 1905, 

about seventy-five miles southeast of Chatham Island, and one 

near Brattle Island on October 30, 1905. These outlying 

birds roughly define the range as noted by Mr. Gifford. Away 

from the Galapagos Islands, there are apparently no records 

of occurrence save those mentioned above from the Peruvian 

coast.’ 

The first visit to the rookery on Hood Island was made dur- 

ing the last week in September, 1905. Many addled eggs and 

many adult birds in worn plumage were found, but only one 

young-of-the-year, a male passing out of the down. Every 

time the parent snapped its bill, this youngster would bow its 

head until its bill touched the ground. Salutations seemed to 

be the vogue. Whenever one bird passed another, each would 

snap its bill, apparently in greeting. When the sun was hot, 

the albatrosses often sought shelter in the shade of the bushes, 

sitting flat on the ground. A single instance of revival of the 

erotic ardor was witnessed. The apparent absence of the 

young-of-the-year during this visit is surprising, particularly 

as the Webster-Harris Expedition met with them in numbers 

during the last week of October, 1897.7 

As before mentioned, a hiatus apparently occurred after the 

season of reproduction, not a single albatross being seen be- 

tween November and May. A visit to Hood Island during the 

first week of February, 1906, revealed only addled eggs and 

feathers. 

The last week of June, 1906, thousands were breeding on 
the southern part of Hood Island, occupying the open spaces 

among the bushes and rocks (plates 6-8), from the shore back 

to an elevation of three or four hundred feet. Some shared 
the nesting quarters of the Man-o’-war-birds (plate 6). Gen- 

erally they had no neighbors except an occasional booby. The 

season for fresh eggs was nearly over, only two being taken; 

1Since the account of this species was completed, additional occurrences off Peru 
have been reported—see Paefsler, J. f. O., 1913, v. 61, pp. 42, 45; 1914, v. 62, p. 277. 

2? Nov. Zool., v. 6, p. 99. 
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but eggs in an advanced stage of incubation and birds a week 

or two old were abundant. The single egg was laid on the 

bare ground, usually in a slight depression. 

The nestlings sat bolt upright or lay stretched out on the 
ground. When the sun was out they moved about a little. 

The old birds were very solicitous in the care of the young, 

sheltering them during drizzling weather and warning off 
Galapagos Hawks or human intruders by snapping the bill 

threateningly. 

The breeding grounds appear to be restricted wholly to 

Hood Island, no evidence of breeding being discovered on any 

of the other islands. 

The curious albatross pastime, variously styled billing, fenc- 

ing, and dancing, was of constant occurrence on Hood Island 

in September, 1905, and June, 1906; although the view was 

obstructed by rocks and bushes, a glance anywhere over the 

rookery always revealed one or more pairs in action. Stand- 

ing opposite one another, each bird threw its head up, the bill 

in this position being nearly or quite vertical, then the pair 

bowed, then fenced for perhaps a minute, using the bills as 

foils. Other features were often added, which did not seem 

to have any regular order. In these the birds usually per- 

formed alternately. While one was doing the stunt, the other 

assumed a statuesque pose, standing very erect, intently watch- 

ing the performance. At its conclusion, the two joined in a 

fencing bout. Then the second bird performed, and after- 

wards the fencing was repeated, and so on to the finale. The 

additions were as follows: 1. Bird touched ground beside it 

with bill; 2. Mouth was opened very wide; 3. Bill was pointed 

straight upward and a moaning note uttered; 4. Bird reached 

around and touched wing with bill. Occasionally a third bird 

took part at the beginning, but one soon dropped out. Some- 

times two birds go through the fencing exercise with one or 

both sitting (plate 7). Often when a person bows to an alba- 

tross immediately after a performance, the bow will be re- 

turned. 

When disturbed, these albatrosses displayed signs of anger 

by raising the feathers of the head, notably those over the eyes 
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(plate 8), and by viciously snapping the bill. On one occasion 
when a bird was being chased, its mate left the egg and fol- 
lowed in pursuit for fifteen or twenty yards, menacing with its 

bill. 

Unlike the Black-footed Albatross of northern waters, this 

species usually gave the schooner Academy a wide berth. One 
day when anchored at Barrington Island in July, two or three 

individuals came to the vessel, attracted by some seal fat that 
was being thrown overboard. Only one, however, overcame 
its caution sufficiently to alight and feed. 

In walking, the gait was slow and the head was swayed 

from side to side, in a way keeping time with their steps. They 
were often seen standing with their tarsi flat on the ground, 
as ostriches are wont to do in confinement. 

“The adults have a hoarse croaking note which seemed to 

be used in anger and in talking to the young and to each other. 
Often an adult would look down at its young and utter several 
hoarse notes.”’ Another note was a sort of moan uttered when 
alone or when in company with another bird and usually with 
neck outstretched and bill pointing upwards. The young, a 
few days old, had a kind of chuckle which was given in a rather 

high key. 

At Hood Island the stomachs of the adults were often 
empty. Many were filled with a greenish or a brownish oily 
fluid about the consistency of milk. When molested, the old 

and young ejected this fluid; in several instances old birds also 
disgorged the remains of squid. The young were fed by re- 

gurgitation, the lower mandible of the parent serving as a sort 
of dish. Internal parasites were found in the alimentary tract 

of adults. 

The Expedition brought back seventy-seven specimens of 

this albatross, sixty-five adults and eight nestlings in the skin, 

two adults in the flesh in formalin, and two skeletons of adults. 

With the exception of an adult male from the vicinity of Bar- 

rington Island, taken July 10, 1906, all were obtained on Hood 

Island between September 24 and October 3, 1905, and be- 

tween June 23 and July 3, 1906. 

The eight nestlings exhibit a definite dichromatism ; a light 

phase, typically manifested in No. 1180, female, June 28, and 
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a dark phase, typically manifested in No. 1185, male, June 30. 

The general aspect of the former is light drab-gray; that of 

the latter dark drab, medially lighter below and varied with 

dull cream color above, especially anteriorly (plates 9, 10). 

Both specimens are densely clothed in primary natal down. 

The secondary natal down is beginning to appear on the lower 

parts. Obviously, the dual coloration is not caused by the 

wearing off of a terminal segment of down. The specimens 

are also in the egg tooth stage. Their dimensions are: light 

phase, culmen 34.7 mm., tarsus 20, middle toe and claw 27.5: 

dark phase, culmen 39.3 mm., tarsus 22, middle toe and claw 

30.5. No. 1183, June 25, is similar to No. 1180. 

No. 1181, extreme light phase, male, June 30, is consider- 

ably larger than the specimens described, the culmen measur- 

ing 55 mm., tarsus 35.6, middle toe and claw 45. The sec- 

ondary natal down is well advanced, and the primary natal 

down is much worn on the lower parts, particularly on the 

abdomen, which is nearly bare. This specimen was prepared 

by Mr. Beck especially to show the natal down of the upper 

parts as it appears in life (plate 11). On these parts and on 

the jugulum and sides of neck the primary natal down is united 

apically into tufts, the apex of each tuft appearing as if it had 

been twirled between the fingers. In color the tufts are light 

drab-gray, subterminally creamy white, and often apically dark 

brown. The creamy white predominates on the jugulum, sides 

of neck, and anterior upper parts, and the dark brown is most 

conspicuous on the top of the head, cervix, and sides of the 

neck. The chin, throat, lores, and circumocular region are 

nearly naked. Posterior to the jugulum, the worn primary 

natal down of the lower parts is light drab-gray. On most of 

the areas the secondary natal down is lighter than the basal 

part of the primary natal down. 

Of the other June and July nestlings, No. 1182 is in the light 

phase, and Nos. 1184 and 1205 are intermediate, the former 

inclining to the dark and the latter to the light phase. All 

have entered the double-down state. 

No. 1204 (dark phase, male, September 25, culmen 98 mm., 

tarsus 73, middle toe and claw 90.3) is passing from the natal 
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down into the postnatal plumage. On the upper parts, hidden 

beneath the natal down, dark mouse gray scapulars and white 

postnatal down have made their appearance. On the breast 

and sides contour-feathers like those of the darker breeding 

birds are emerging at the base of the secondary natal down. 

The chin is nearly bare and the throat rather sparsely covered 

with dark brown natal down, interspersed with filoplumes, 

which are also present on the sides of the head. The bill is 

similar in shape to that of an adult, but in all the other nestlings 

it is strongly decurved. According to Mr. Gifford, the color of 

the bill in nestlings was dark olive, tipped with a lighter tint of 

olive. Heretofore, nestlings of this species have been unde- 

scribed. 

There is considerable variation in the general form and pro- 

portions of the bill in the series of breeding albatrosses taken 

on Hood Island during the eight days ending July 2, 1906. 

For example, the basal width of the upper mandible in Nos. 

1199 and 1221 (both males) is respectively 35.2 mm. and 31 

mm., and the depth of the concavity of the culmen in Nos. 1208 

and 1225 (both females) is respectively 6.5 mm. and 2.5 mm. 

(plate 12). It is evident that the value of structural bill 

characters in the albatrosses can be fully determined only by 

the study of extensive series. 

The plumage of the breeding birds varies considerably in 

color and differs somewhat from the descriptions in the books. 

There is no “slight shade of grey on the sides of face and over 

the eyes,” as is stated by Dr. Godman to be the case in the 

type.’ It may be that this gray coloration is peculiar to the 

tresh plumage. The white of the head and neck is more or less 

tinged with yellow, intensified on the anterior portion of the 

jugulum. In several specimens the forehead is decidedly vel- 

low. The yellow wash of top of head, cervix, and side of neck 

varies; in some specimens it is Naples yellow, in others buff- 

yellow, and in others still both colors are present. The scapu- 

lars and interscapulars are plain smoky-brown in certain speci- 

mens. The light and dark markings of the upper back, sides 

1 Mon. Petrels, p. 331. 



Vor. II, Pr. II] LOOMIS—A REVIEW OF THE TUBINARES 81 

of breast, and upper and lower tail-coverts are much coarser 

in some examples than in others. Their relative prominence 

also varies, giving the surfaces as a whole a lighter or darker 

appearance. The general aspect of the lower parts 1s lighter in 

some specimens and darker in others. In the extreme light 

manifestation, the breast, abdomen, and sides are finely vermic- 

ulated with white and gray, growing darker laterally and 

posteriorly. In the extreme dark style the vermiculations are 

coarser and the flanks and abdomen are nearly uniform dark 

gray. The tail is smoky-brown, becoming white on the con- 

cealed portion. “The colors of the naked parts of the adults 

in life were as follows: Bill yellow; bare skin in interramal 

space azure blue; iris dark brown; orbital ring black; feet pale 

bluish” (Gifford). No. 1237 C. A. S. has thirteen rectrices. 

One specimen, obtained June 28, is in good feather, and is 

apparently just finishing a moult. In two other summer speci- 

mens the plumage is in fair condition, but in the rest of them 

it is worn. The autumn specimens are generally much worn, 
and many of them are replacing the feathers of the breast and 

abdomen, the postnuptial moult having commenced. 

In the subjoined table are the dimensions in millimeters of 

twenty-two males and forty females. 

Upper Mandible Middle 

Sex Wing Tail Culmen |——_,_______ | Tarsus | Toe and 
Depth | Width Claw 

Baal) er 
Minimum...} 550 137) 142 30.3 | 31 91 125 
M oH 

Maximum... 2 ; ; 
Minimum...| @ 510 129 134.2 | 28 29.5 87 116 
Mean. 355... °) 

In the flesh the length of five males in millimeters was 890, 

890, 905, 920, 935 and of four females 850, 865, 870, 870. 

The extent in a single male was 235 cm. and in a female 

232 cm. 

It is apparent from the measurements given above that the 

females average smaller than the males. 
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DeTAILED MEASUREMENTS (in millimeters) oF SPECIMENS TAKEN ON Hoop 
ISLAND. DURING THE EiGHtT Days ENDING JULY 2, 1906 

Upper Mandible Middle 
No. Sex Wing Tail Culmen |—————————| Tarsus] Toe and 

Depth | Width Claw 

1174 fou 570 150 156.5 33:6: || 3221} 93 131.6 
1199 ou 579 146 146 31 3552) OF 128.4 
1201 fot 570 156 150 31520), 32-5. 193 130 
1209 fof 559 146 149.8 32).2 | 33 91 129.9 
1213 rol 565 145 158.8 S21: fe32:.9" |) 95:5: 13519 
1214 rou 375) 158 151 31.4 | 33.3 | 94 133 

1221 fol 593 148 148 31 31 97 131 
1223 ou 565 143 154 B15) 3a O OS c2 129.7 

1230 ro 566 145 157 31.1 | 34.6 | 94 127 
1233 os 585 153 155 31.9 | 34.4 | 97.8 136.8 
1234 fol $77 142 156 31-6) 33:7 | 97 138 
1239 fof 582 152 154 32.2 | 34 103 137 
1243 rol 550 144 149 33 33.9 | 94 125 
1246 ou 575 153 160 30.3 | 33.4 | 94.5 130 
1175 9 352 139 147 31.2 | 31.6 | 93.5 127.4 
1179 Q 558 148 134.8 29.8 | 30.9 | 93 125:5 
1190 2 556 136 140 30 30 91.5 123 
1195 2 544 136 143.3 29.9 | 31.4 | 88.5 124 
1196 2 538 140 140.6 31.6 | 33 94.3 131 
1197 ie) 542 137 13723 30.3 | 32.6 | 91 124 
1200 9 540 139 142 31.9 | 33.5] SESS 122.5 
1202 9 552 134 142 3172: | 3129.1 93 126.3 
1208 2 560 144 143 31 32.5 | 92.9 128.2 
1211 2 540 134 138 29.6 | 31.2 | 89.8 124 
1225 9 536 139 148.8 31 32:37 |) 92 122.1 
1226 9 551 139 136.3 29.8 | 33.2 | 92.4 122 
1235 2 538 139 145.9 31.6 | 31.1 | 94.4 126.9 
1236 g 543 136 139 30d, | 32 90 126 
1237 °) 555 134 141.2 30.1 | 32.3 | 90.9 124 
1238 1 535 140 137.3 30.4 | 32.6 | 89.5 121.4 
1242 2 558 142 138 30.1 | 33.4 | 88.3 121.5 
1244 2 565 146 142.9 32.6: | 31.3 | 9183 128.6 
1245 2 556 142 144.8 30.9 | 30.6 | 93 131.4 

Eight badly bleached eggs of this species were preserved in 

addition to the two fresh ones previously referred to. All 
were collected on the same day, June 27. They exhibit con- 

siderable variation in form, ranging from nearly oval to ellip- 

tical oval, elliptical ovate, and elongate ovate. The two fresh 

specimens have a dull whitish ground. The larger end of 

each is irregularly capped with more or less confluent spots, 

lines, and blotches of cinnamon-rufous and bay. The re- 

mainder of the shell is speckled with the same colors. The 

specimens measure in millimeters: 99.6x 65.5; 103.4x 72: 
105.4 x 67.5; 107.4 x 68.6; 108.1 x 70.5; 108.4 x 64.4; 108.7 x 

66.5; 108.8 x 69.6; 111.7 x 69; 112.5 x 68.7. 
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Diomedea immutabilis Rothschild: LAysAN ALBATROSS 

Satvin—Diomedea immutabilis, 440, 446. 
GopMan—Diomedea immutabilis, liv, 336, pl. 96. 

Since Mr. Anthony’s announcement’ of the capture of a 
specimen on March 17, 1897, “between San Geronimo Island 

and Guadalupe Island,’ Lower California, information con- 
cerning the presence of this species in North American waters 

has not been forthcoming. 

None were encountered by the Galapagos Expedition on the 
way south, late in June and early in July, 1905, but during the 
homeward voyage, in 1906, two males in worn livery were 

taken. One of them, which was the first individual met with, 
was shot on November 3 in latitude 26° 51’ N., longitude 126° 
52’ W.; the other was shot on November 14 in latitude 33° 7 
N. and longitude 134° W., off southern California. Accord- 

ing to Mr. Gifford’s observations, nine others were seen. The 
last one was noted on November 24 in latitude 37° 55’ N., 
longitude 132° 37’ W. “It circled about astern a good many 
times over three or four Black-footed Albatrosses that were 

resting on the water.” While it is possible that some of the 
white albatrosses seen may have been the Short-tailed, a mis- 

take could hardly have been made in those closest at hand. 

If pelagic birds occurring on the high sea a few hundred 

miles offshore are to be considered Californian, then the Lay- 
san Albatross should hereafter be included in the list of Cali- 

fornia birds. 

Dr. Tarleton H. Bean has reported the Spectacled Albatross 
(Thalassarche melanophris) from the northeast Pacific on the 
strength of a solitary white albatross seen by him on October 
31, 1880, in latitude 40° 30’ N., longitude 142° 23’ W.?_ This 

position is within the probable range of the Laysan Albatross, 
which was undescribed at the time of Dr. Bean’s writing, and 
which is sufficiently like the Spectacled Albatross in color to be 
mistaken for it. Without comment, Dr. Godman relegates the 
record to the synonymy of D. immutabilis. 

In two males and a female (Nos. 5611, 5613, 5610 Stanford 
Univ.), obtained during the latter part of May on Laysan 

1 Auk, v. 15, p. 38. 
2Proc. U. S. Nat. Mus., v. 5, p. 170. 
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Island, the top of head, cervix, and sides of neck are tinged 
with yellow, and the malar region, auriculars, chin, and throat 
are more or less tinged with gray. The vellow is faintly indi- 

cated in the two November males of the Expedition (Nos. 
1315, 1316). These peculiarities of coloration are not noted 
in the original description of the species or in the other de- 
scriptions consulted. 

The five specimens of D. immutabilis mentioned above yield 
the following measurements in millimeters: 

No. Sex Wing Tail Culmen Maes ese Tarsus Pislicea 
Depth | Width Claw 

1315 os 491 136 100 2523) leo) 81.5 110.4 

1316 fof 474 133 19 26.1 | 28.9 | 80 107 
56111 ou 500 150 108 27 30.4 | 84.8 116 

5613} fof 493 151 108.5 232+] 35) 84.8 119.5 
5610! 2 495 146 102 21a) Bloor 82 112 

Thalassarche culminata (Gould): Cu_Lminatep ALBATROSS 

Covrs—Diomedea culminata, V, 183, 188. 
Satvin—Thalassogeron culminatus, 449, 451; Thalassogeron eximius, 

449, footnote. 
GopMaN—Thalassogeron culminatus, liv, 354, pl. 101; Thalassogeron 

eximius, liv, 360. 

Audubon says: “A skin of this bird was sent to me by Dr 
Townsend, who procured it in the Pacific Ocean, not far from 
the mouth of the Columbia River.” This specimen is pre- 
served in the United States National Museum; its catalogue 
number being 2726. 

Dr. Brewer remarks: “Dr. Cooper has, however, seen a 

skull answering to the description of that of this species in the 
collection of the Academy of Natural Sciences in San Fran- 

cisco. It was taken by Dr. W. O. Ayres from a dead specimen 
found on the outer beach near the Golden Gate.”* This skull, 
wanting the lower jaw, was in the research collection lost by 
the Academy in the Conflagration of April, 1906. Its label 
established its identity as the Ayres specimen. The culmini- 

1Stanford Univ. 
2 Orn. Biog., v. 5, 326. 
8 Water Birds N. ‘< v. 2, p. 359; cf. Cooper, Proc. Calif. Acad. Sci., v. 4, p. 12. 
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corn and latericorn were largely intact, enabling me to cor- 
roborate the original identification. Dr. Ayres was one of the 
earlier members of the Academy and well-known in his day 
as an ichthyologist. 

“A specimen of this Albatross said to have been procured in 

the Bay of Panama by Mr. Bridges is in the collection of the 
British Museum.””* 

Capt. R. Paefsler has recently recorded the occurrence of 
this species in latitude 5° 1’ S., longitude 81° 1’ W.? 

So far as I am aware, there are no other records for th 
region under consideration. 

Gould’s type (now in the Academy of Natural Sciences of 
Philadelphia) and original description appear to me to be a 
surer means of determining the specific name of the present 
species than J. R. Forster’s original D. chrysostoma descrip- 
tion, which is not altogether definite when T. bullert is con- 
sidered.*  Forster’s chrysostoma is therefore rejected and 
Gould’s culminata retained. 

The original account and plate* clearly manifest that Thalas- 
sogeron eximius Verrill was based primarily upon a misunder- 

standing of the bill characters of T. culminata and T. chloro- 
rhynchos. The account states that the supposed new species 
is more closely related to 7. chlororhynchos than to T. culmin- 

ata, while figure 2 of the plate plainly shows that the culmini- 
corn is rounded at the base as in 7. culminata, and not pointed 

as in T. chlororhynchos.’ The color characters assigned are 
of the sort occurring commonly in variations that are not of 
specific import. “7. eximius’ is therefore consigned to the 
synonymy of 7. culmuinata. 

Thalassogeron desolationis Salvadori has apparently no bet- 

ter support than such shadowy characters as variation in the 
length of the outer toe and in the width of the membrane at 
the base of the culminicorn.® 

* Biol. Centr.-Amer., Aves, v. 3, p. 438; refer also to Salvin’s monograph, p. 451. 
According to Dr, Dall, Thomas Bridges was in Panama in 1855 (Memorial Sketch, 
Proc. Calif. Acad. Nat. Sci., 1866, v. 3, pt. 3, p. 236). 

2“Den 13. Mai in Paito in 5 Lees: ’g1, 1° W: Oceanites tethys, Puffinus griseus, 
Tesora culminatus viele.” J. f£. O., 1913, v. 61, p. 50. 

8’ Cf. Mém. Math. et Phys. prés. Acad. Roy. Sci. [Paris], 1785, v. 10, p. 571, pl. 14; 
Mathews, Birds Austr., v. 2, p. 278 

* Trans. Conn. Acad. Art. Sci., v. 9, pp. 440-443, pl. 8. 
5° Cf. Salvadori, Ibis, 1914, p. 504. 
® Cf. Salvadori, Ibis, oe p. 5308; orig. descr., Boll. Mus. Zool. Anat. comp. Univ. 

Torino, 1911, v. 26, No. 638, p. 2. 
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Pheebetria palpebrata (/. FR. Forster): Sooty ALBATROSS 

Coves—Phebetria fuliginosa, V, 186, 188. 
Satvin—Phebetria fuliginosa, 453. 
GopMan—Pheebetria fuliginosa, lv, 363, pl. 103; Phebetria corntcoides, 

lv, 367. 

“The skin from which I made my drawing of this species 

was prepared by Dr Townsend, who procured the bird near 
the mouth of the Columbia River.”*. This historic record of 
Audubon appears to be the only one which comes within the 
limits defined in the present part of this paper. The specimen 

mentioned is now housed in the United States National 
Museum; bearing the catalogue number 2718. 

Dr. Godman recognizes two species in the genus Phabetria. 
Of the lighter of these supposed species, he states: “It may at 
once be distinguished by its grey-brown back and underside; 
the groove, too, in the under mandible is smaller and narrower 

and in most specimens is of a pale blue.””? The gray aspect of 
the plumage is not necessarily of specific significance ; that it is 
not a mere color phase remains to be proved. The variation in 
the bill is not more singular than that displayed in Diomedea 
albatrus,’ Diomedea nigripes, and Diomedea irrorata. As 
shown in part IV, distribution is a factor in dichromatism. 

Macronectes giganteus (Gyielin) : GIANT FULMAR 

Coves—Ossifraga gigantea, III, 32. 
SaLvin—Ossifraga gigantea, 422. 
GopMaN—Macronectes giganteus, xlix, 261, pl. 76. 

So far as known to me, there is but a single record sup- 
ported by a specimen for the region in question. It is by 

Audubon, and is as follows: “A specimen of the Gigantic 
Fulmar, shot at some distance from the mouth of the Columbia 

River, has been sent to me by Dr Townsend, along with those 
of the other species of the same genus described in this volume, 
and which it resembles in form and proportions.’’* The speci- 
men is now in the United States National Museum, catalogued 

as No. 2743. 

1 Orn. Biog., v. 5, p. 116. 
2 Mon. Petrels, p. 367. 
8 Cf. Shufeldt, Auk, v. 2, p. 175. 
* Orn. Biog., v. 5, p. 330. 
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Mr. Cassin, in his report on the birds of the Wilkes Expedi- 

tion, says: “This large species was frequently observed during 

the voyage of the Expedition, and is entitled to be regarded as 

a bird of North America, specimens in the collection having 

been obtained on the coast of Oregon.’ I found no specimen 

in the United States National Museum substantiating this 

statement. Dr. Richmond, after kindly examining the Museum 

archives for me, writes, “I can find no record of Macronectes 

giganteus from Oregon in our catalogues. There are records 

of three specimens collected by the U. S. Exploring expedition ; 
two of them have no localities given in the catalogues, and the 

third is from Orange Bay, Tierra del Fuego.” 
In conversation with Dr. Cooper, several years before his 

death, I learned that his notice? of the occurrence of the Giant 

Fulmar near Monterey, California, was not based upon ex- 

amples actually in hand, but merely upon birds seen in the 

vicinity of the whale fishery, and that his identification was 

inadequate, the style of the nasal tubes not being noted. In all 

probability, the birds observed were Black-footed Albatrosses, 
which are not mentioned by him as being among those species 
attracted by the scraps from the “try-works’ of the whale 

fishery. 

Fulmarus glacialis (Linneus): FULMAR 

Cours—Fulmarus glacialis, 11, 27; Fulmarus pacificus, U1, 28; Ful- 

marus Rodgersti, III, 29. 
SaLtvin—Fulmarus glacialis, 424, 425;Fulmarus glupischa, 424, 427; 

Fulmarus rodgersi, 424, 427. 
GopmMan—Fulmarus glacialis, xlix, 265, pl. 77; Fulmarus glupischa,1, 

270, pl. 78; Fulmarus rodgersi, 1, 273, pl. 79. 

On the home voyage of the Expedition, the first Fulmar was 
secured on November 9 off Lower California in latitude 30° 
30’ N., longitude 130° 55’ W. According to Mr. Gifford’s 
notes, Fulmars were observed almost every day thereafter up 
to the 26th, in latitude 36° 43’ N., longitude 129° 31’ W. 
Seventeen specimens were preserved. All of them are of the 

dark phase. 

In the vicinity of Point Pinos, California, individuals have 

been noted by Mr. Beck or myself in nearly every calendar 

1U. S. Expl. Sie Ere p. 407. 
2 Amer. Nat., v. 4, e758: 
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month. The July and August birds, however, appear to be 
mere loiterers out of health. Visitors from the breeding 
grounds do not begin to arrive in force before October. In 
November and during winter they often become very com- 
mon, but they are extremely irregular, and even a season may 

pass with few or none being met with. Usually the dark 

phase greatly outnumbers the light. In 1904, Mr. Beck found 
Fulmars common as late as April 15. 

The Academy’s series of two hundred and fifty-seven Pacific 
specimens, chiefly from the vicinage of Point Pinos, California, 

throws considerable light on the various plumages assumed by 

this species. 

It is made evident by this series that Fulmarus rodgersi 

Cassin is merely a nominal species. The intergradation is 

complete between birds of the light phase having the upper 
parts smoky gray, lighter on top of head and hind neck, and 
birds having mantle, tail, and inner webs of primaries almost 

wholly white. 
In my second paper on California water birds. attention was 

called to an extreme example of the light phase from San 

Francisco Bay having the mantle entirely white. According 
to Dr. Godman, “occasionally pure white individuals are met 
with’? on the North Atlantic, evidencing that the whitening of 
the mantle is not confined to birds breeding in the vicinity of 

Bering Strait. 

As specimens of the Academy’s series grade from appar- 

ently immature birds into those with the white mantle, it is 

probable in the light phase that the whiter birds are the more 

aged. This, however, can not be proved conclusively from 

available material, collected as it has been on the ocean remote 

from breeding stations, with no examples showing the transi- 

tion from the natal down to the definitive feathers. In short, 

it apparently remains to be determined by specimens whether 

the birds of the light phase grow whiter with age or whether 

they pass from the natal down to the various aspects of that 
phase without intermediate stages; with age eliminated, there 
would then remain dichromatism and geographic variation as 

possible factors. 
i ee ae: SS ee EE 

1Proc. Calif. Acad. Sci., 2d ser., v. 6, p. 27. 
2 Mon. Petrels, p. 267; see also pl. 77. 
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In the Academy’s series, the coloration in the dark phase 
ranges from dark mouse gray to smoke gray above, and from 
drab-gray to pale smoke gray below. In the light phase the 

coloration ranges from nearly uniform white to olive-gray 
above, and from all white to white suffused with gray below. 

Between pale examples of the dark phase and dark examples 
of the light phase are intermediates not readily assignable to 
either phase. Whether the connecting birds are immature or 

not is an open question. 

In extreme light birds, the white of the mantle is increased 
by bleaching and wearing off of the gray tips of the feathers. 
Faded examples of dark birds are not uncommon in fall and 
winter, the fulmar grays apparently not being very resistant. 

No. 9983 C. A. S., dark phase, is somewhat albinistic, having 

a large irregular white patch on the posterior portion of the 

crown. 

Many specimens, at least, have a series of distinct striz on 
the inner side of the upper mandible. 

In the following table are given the dimensions in milli- 
meters of two hundred and thirty-two Pacific specimens, eighty 
males and one hundred and fifty-two females. 

; Middl 
Sex | Wing | Tail | Culmen aUippens Mencible Tarsus Toe and 

Depth | Width Claw 

Maximum. ..2 41.6 <i: =: Sl S2Su ae NAOT aaa | 2085. SUS st 
Minimum. avereenier o& | 285 | 106 | 34.6 | 11.8 | 15.3 | 43 58 
WGK AE o ager OL reo er o | 307 | 114 | 37.8 | 13 17.5. 46.5 | 63.5 

Maximum’ sv. src ecet 9 | 322 | 122 | 40 13.8 | 18.6 | 48 67.2 
Whtebtocl ane ee eo aae Q | 280 QO S255 AO Se! V4. 139250521 
Mean acctscccwsec.s,s Q | 302 | 112 | 36 1226.5) |) 45-20.) Ole L 

Inasmuch as the females average smaller than the males, it 
is obvious that Mr. Anthony in proposing “Fulmarus glacialis 
columba,’ based on the dimensions of six females, mistook 

sexual variation for geographic variation.* 

Forty typical examples of the two phases show the follow- 

ing measurements in millimeters. 

Light phase: Ten males; wing 299-322 (314) ; tail 113-122 
(117) ; culmen 36-40.6 (38.6) ; depth of upper mandible 12.2- 

1Cf. Auk, v. 12, p. 107. 



90 CALIFORNIA ACADEMY OF SCIENCES [Proc. 4tH Ser 

14 (13.3); width of upper mandible 16-18.9 (17.4) ; tarsus 

46.6-51.8 (48.8) ; middle toe and claw 60.2-71 (65.7). 

Dark phase: Ten males; wing 293-319 (306) ; tail 106-121 

(113); culmen 36.1-39.7 (38.4); depth of upper mandible 
12.2-14.1 (13.1); width of upper mandible 15.5-18.7 (17.2) ; 
tarsus 43-49 (45) ; middle toe and claw 58-68.1 (63.7). 

Light phase: Ten females; wing 304-318 (312) ; tail 107- 
122 (116) ; culmen 34.6-39.1 (36.5) ; depth of upper mandible 
11.8-13.8 (12.6); width of upper mandible 15.8-18.6 (17); 
tarsus 44-46.7 (45.3) ; middle toe and claw 61.4-64 (62.6). 

Dark phase: Ten females; wing 288-312 (301) : tail 107- 
116 (112); culmen 34.9-37.8 (36); depth of upper mandible 
11-13.6 (12.2); width of upper mandible 14.9-17 (15.9); 
tarsus 41.2-46 (43.1) ; middle toe and claw 58-65 (61.7). 

As shown in the foregoing measurements, the dark phase 
averages somewhat smaller than the light phase. 

Priocella antarctica (Stephens): SLENDER-BILLED FULMAR 

Coves—Thalassoica glacialoides, III, 30, V, 192. 
Satvin—Priocella glacialoides, 393. 
GopMaNn—Priocella glacialoides, xliii, 165, pl. 43. 

In their monographs Mr. Salvin and Dr. Godman treat 
Fulmarus antarcticus Stephens and Procellaria glacialoides A 
Smith as being synonymous, but they ignore the priority of the 
former name over the latter one. 

Audubon’s account shows that Dr. Townsend, so far as 
positively known, captured but a single specimen of the Slen- 
der-billed Fulmar off the Oregon coast, and that the manu- 
script note appended to this specimen applied also to the Ful- 

mar.’ “Within a day’s sail from the mouth of the Columbia 
River,” is given as the position where the specimen of the 
Slender-billed Fulmar was taken. Several years ago I exam- 
ined this specimen at the United States National Museum 
along with other Townsend Tubinares preserved in that insti- 

tution. 

Mr. Cassin, in his Wilkes Expedition report, makes the fol- 
lowing statement: “The only specimen in the collection of the 

“aCE, Om. Big, ¥ Sopp 331, 33) =O a ee 
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Expedition is labelled as having been obtained on the coast of 

Oregon.’* Concerning the status of this specimen in the United 
States National Museum, Dr. Richmond writes me as follows: 

“There is one Priocella glacialoides recorded from Oregon, 
No. 15707 (ex U. S. Expl. Exped.), but I cannot find the 
specimen in our skin series. It may have been sent away years 

ago—possibly to the Boston Soc. of Nat. History. We sent 
between 200 and 300 Exploring Exped. specimens to that 
Society in the "60s, but [ have not been able yet to find a record 
of the individual specimens. We have, of course, Audubon’s 

type of Proc. tenuirostris (U. S. N. M. No. 2032).” 

In his monograph, Mr. Salvin lists a specimen from “Mazat- 
lan, Coast of Mexico.’ 

Dr. Cooper, as reported by Dr. Brewer, does not make it 
clear that he ever met with this species off the coast of Cali- 
fornia.* 

Petrella capensis (Linn@us): CAPE PeTREL; PINTADO PETREL 

Coves—Daption capensis, TV, 162, 171. 
SaLvin—Daption capensis, 428. 
GopmMan—Daption capensis, 1, 276, pl. 80. 

Petrella Zimmermann ex Bartram apparently supersedes 
Daption Stephens.* 

Colonel Pike’s specimen from “the coast of California, op- 
posite Monterey,”* formerly in the collection of Mr. George N. 
Lawrence and now No. 45965 in the American Museum of 
Natural History apparently represents the most northerly oc- 
currence on record for the eastern side of the Pacific. 

Dr. Frederic A. Lucas, in an article entitled Notes of a Bird 

Catcher, says: “On the Pacific coast it seems to range much 
farther north, for in July we left them outside the harbor of 
Valparaiso, and in September they were common in latitude 
11° south. Captain Carey, of the ship ‘Calhoun,’ informed 
me that a few followed that vessel nearly to Acapulco, 16° N.’”® 

aoe Seal: Exp., 1858, p. 410. 

3 CE. Water Birds N. A., v. 2, pp. 374, 384, 
e Paene: Auk, 1914, pp. 88, 90, 91; Richmond, Proc. U. S. Nat. Mus., 1917, 

S Ann. Lye: N. HN: Y-):v:6;:ps: 7. 
® Auk, v. 4, p. 4. 
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Thorough work in the more southerly portions of the ocean 
area we are considering would probably develop “Cape 
Pigeons” in considerable numbers after their breeding season. 

The color variations of this species are perhaps largely 
dichromatic, the dark-throated and dark-mantled birds repre- 
senting a dark phase and the pied-throated and pied-mantled 

birds a light phase. 

Pterodroma longirostris (Stejueger) : STEJNEGER’S PETREL 

SaLvin—CEstrelata longirostris, 418. 
GopMaN—CEstrelata longirostris, xlv, 250. 

My identification of the specimens mentioned below is pro- 

visional ; for I have yet to examine the type of strelata longi- 

rostris Stejneger and a series of Procellaria leucoptera Gould 

from the type locality. 

This petrel, heretofore known only from Asiatic seas, was 

one of the finds of the Expedition. It was not encountered 

until the home voyage was nearly over, when five specimens 

were captured by Mr. R. H. Beck—a male on the 14th of 
November in latitude 33° 6’ N. and longitude 134° W. and 
two females and two males on the 19th of November in lati- 
tude 35° 40’ N. and longitude 133° 10° and 14’ W. In his 
notes, Mr. Gifford reports having seen one each day on the 

15th, 16th, and 18th. 

Stejneger’s Petrel may prove to be an interhemisphere 

migrant, breeding south of the Equator and visiting the North 

Pacific during the exodus-migration. 

The five specimens are having a renewal that does not in- 

clude the primaries. These flight-feathers show but little 

wear, conveying the impression that a limited prenuptial moult 

is In progress. 

Mr. Gifford states in his notes that the unfeathered parts in 

life had the following colors: “Bill black; iris dark brown; 

orbital ring black; tarsus flax flower blue; inner toes same 

color on upper side, with black joints; outer toe and under 

side of middle one black; webs whitish with dark streakings.”’ 
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MEASUREMENTS (in millimeters) 

: Middle 
No. | Sex | Length | Extent | Wing} Tail | Culmen Wppeni Mandible Tarsus |Toe and 

Depth | Width Claw 

Gralla (BAe oesctal tite eet 211 89 | 24.6 6.8 8.8 | 25.4 | 34.8 
ah cle cueleysnenedionsteeenttets 214 89 | 24.5 7 SSui| 20s |) O45, 3 

LAS tel Boner es atel| Shera 213 99 | 25.1 7 OST ZOO 3 Si.9. 

1141 Q 292 698.5 | 215 96 | 24.8 “fail 9 25 34.1 

DUA DOA ers corovel aercrecores 214 O22 Sei, Tiga ONSEB2O.8 totus 

Pterodroma brevipes (Peale): SHORT-FOOTED PETREL 

Couvrs—4?strelata Cookii, IV, 152, 154, 170, in part; 4strelata deso- 
lata, IV, 155, 171, in part. 

SaLvin—-CEstrelata brevipes, 398, 408. 
GopmMan—CEstrelata brevipes, xlv, xlvi, 209, pl. 57. 

Three males and five females of the light phase were shot 

by Mr. R. H. Beck on June 11, 1906, in latitude 4° 20’ S., 
longitude 93° 30’ W., a position almost directly north of the 

type locality in the Antarctic, latitude 68° S., longitude 95° 

The known range of the species is extended by these cap- 
tures to the Eastern Pacific. Further observation may dis- 
close that its exodus-migration is a southward one, extending 
from the Torrid to the South Frigid Zone. 

In his notes, Mr. Gifford states that these gadfly petrels 
were common on June 11, as many as fifteen birds being ob- 
served in a single flock; that one was seen on the 12th, and 
none afterwards. 

I have compared two representative specimens of the Ex- 

pedition series with the type (No. 15459 U. S. Nat. Mus.) and 
find that they agree with it in all essential particulars. 

There is but little variation in the eight Expedition specimens. 
Four have the whole of the inner web of the outer tail feather 
pure white; the others have the terminal half of it more or 
less freckled with gray. In some the black of the head and 
hind neck shows a tendency to invade the gray of the back. 

A complete moult is well under way in all. 

“Colors of naked parts: Bill black; iris dark brown; orbital 

ring black; skin in interramal space whitish, with dark stripes ; 
tarsus and basal portion of inner toes and webs bluish white, 

remaining portion and entire outer toe dusky” (Gifford). 
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MEASUREMENTS (in millimeters) 

Upper Mandible Middle 
No. | Sex | Length | Extent | Wing | Tail | Culmen}|————7______| Tarsus |Toe and 

Depth | Width Claw 

1111 234 97 | 25 7.9 | 10 27 39.1 
1113 230 95 | 27 8.5 | 116) | 2a SiS 
1115 231 93 | 24.3 8 1154 | 27 36.8 
TOOL OP 320) Wis eese |e. 2c 96 | 25.9 8.4 | 11.5 | 28.6 | 38.9 
1110 231 94 | 25.1 8.1} 11 2S | aoe 
1112 225 97 | 24.5 8.1 | 12 24 sh }| o8e5. 
1114 227 94 | 26.2 9 12 28 39.1 
1116 231 96 | 26 8.5 | 11261) 28 38 

Pterodroma cooki (Gray): Coox’s PETREL 

Satvin—CEstrelata cooki, 399, 417; Cstrelata defilippiana, 399, 417. 
GopMaNn—CEstrelata cooki, xlv, 247, pl. 71; Cstrelata defilippiana, 

xlv, 245, pl. 70. 

Cook’s Petrels were common during the afternoon of July 
22, 1905, in latitude 22° 25’ N.. longitude 112° 40’ W. The 

Academy was becalmed at the time and they were attracted to 
its vicinity by a school of small fish. Mr. R. H. Beck shot 
nineteen, of which eleven were skinned and five preserved in 
alcohol. During the next two days there was a strong north- 

easterly wind and a single individual only was noted. On the 
25th another was seen, the last one for the entire voyage. 

This petrel is apparently a Southern Hemisphere species that 
has an exodus-migration that extends north of the Equator. 

Aestrelata defilippiana Giglioli & Salvadori appears to be 
merely a synonym, for no constant differences are found that 
separate Eastern from Western Pacific birds. In most of the 
Expedition specimens the dark marking at the eyes is more 
prominent than in two New Zealand ones (No. 24341 Carnegie 
Mus.; No. 109193 U. S. Nat. Mus.). Dr. Godman’s state- 

ment that the general color is paler and the bill shorter and 
stouter? in Eastern Pacific examples is not sustained in the 

material before me. As these petrels darken with wear, much 
stress should not be placed on superficial tones unless the birds 

are in fine feather. 
All the Expedition specimens are passing through a com- 

plete moult, donning apparently a post-breeding garb. 

1Mon. Petrels, p. xlv. 
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MEASUREMENTS (in millimeters) 

: A Middle 
No. Sex | Length | Extent | Wing | Tail | Culmen Aigner Mandible Tarsus |Toe and 

Depth | Width Claw 

de Mesa irogls| [eteeses| Ieececichoc| Kosnrpeus 87 | 27 TENG) || SOE EY Ache an Ney fe 

1148 | of 315 (Ween 91 | 28 Heo 1051 28:9" | 39:5 

1149 | of 310 L20) sree ODE 27 39 8 10.5 | 29.5 | 38.3 

LIST | ot 320 CLL eae 90 | 28.8 7.9 | 10 29 38.9 
LG YAal [toga [aeons taeigiows | |Ediaon 90 | 27 8 LOROHEZTTS9: 
US SH lier creer | eae eperecs| reese 97 | 28.3 TOMO Fe 29.2) 103952 

DA SAIS (hte srccrcnta orcerey ets 237 92 | 27 8 9.8 | 28.5 | 37 
1147 OTs |e Mme | ares roel Weert 93 | 28.5 (hes 9.6 | 29 40 

1150 | 9 315 ENS Gaels 91 | 27.4 9), OE Ni 2128! || 3829 
g Li ISS Heo lecetista pba [es one et sito 90 | 27.4 7.4 9.4 | 28.4 | 39 
AS 4 Oley. adie) aeeeaere 2343) 92 | 27.4 729))|) AOS || 27.3} 37 
LLG Sy oi |ieeof ell accion (loa Gorcl lc. ola 94 | 27.4 7.8. || 11 28 40.4 

LODTOS 2). Oe 2 seeeustel ners eee 234 90 | 28.1 (hes) 9) 4 | 30 3975 

Pterodroma externa (Salvin): JUAN FERNANDEZ PETREL 

SaLvin—CGstrelata externa, 398, 411. 
GopMAN—CEstrelata externa, xliv, 221, pl. 62. 

Fifteen specimens were shot by Mr. R. H. Beck; a male on 

August 8, 1905, twenty miles northwest of Clipperton Island, 
and nine males and five females on the 4th and 5th of October, 
1906, in latitude 14° 24’ to 14° 28’ N. and longitude 107° to 
1077 5” W: 

Like numerous other petrels breeding in the South Temper- 
ate Zone, this species apparently extends its exodus-migration 
beyond the limits of the Southern Hemisphere. 

In unworn plumage, the feathers of the upper parts are 
washed as well as edged with gray; the wings, too, are more or 
less washed with gray, and extensively edged with grayish 
white. In one of the males the top of the head is ornamented 
with numerous silvery white filoplumes. 

In the August specimen a complete moult is well under way 
and in twelve of the October specimens it has reached the final 
stages. The two remaining October specimens (perhaps birds- 
of-the-year) are in somewhat worn plumage and show but 
little active feather growth. In several specimens a temporary 
white collar has been developed where loose feathers have 
fallen out exposing the basal white of the cervix. 

1New Zealand; Carnegie Museum. 
7New Zealand; U. S. National Museum. 
? Distal primary not fully grown. 
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Mr. Gifford remarks in his notes that the bill and orbital 
ring are black, the iris dark brown, the lower parts of the feet 
black and the remaining parts pinkish white. 

Six specimens of Pterodroma cervicalis, two of them emerg- 
ing from the natal down, and the Expedition series of Ptero- 

droma externa show the following differential characters: 

P. externa 

Cap dark brownish gray, fading 
into grayish brown in worn plum- 
age. 

No definite cervical collar. 

First primary extensively white 
on inner web. 

Only indications of dark band 
on inner edge of wing. 

Dark color of tail (except outer- 
most web) brown, washed with 
gray in fresh plumage and forming 
definite tips to outer feathers. 

Shafts terminally black or dark 
brown in all the tail feathers. 

P. cervicalis 

Cap brownish black. 

Definite cervical collar white, 
clouded with gray. 

First primary with little or no 
white on inner web. 

Dark band, varied with white, on 
inner edge of wing. 

Dark color of tail gray, not form- 
ing definite tips to outer feathers, 
and fading into grayish brown in 
worn plumage. 

Shafts not terminally black or 
dark brown in all the tail feathers. 

MEASUREMENTS (in millimeters) 

No Sex | Length | Extent | Wing | Tail 

1117 | o 470 | 1092 | 336 | 150 
1118 | o 457 | 1074 | 328 | 146 
1120| @ 43515|/ MOUS: | eee 146 
1123 | & 444))\°1029 |e o2. 138 
CA re | [Beare eccher (aectietce 316 | 133 
UUZ6 eC eS orca |rore ere 313 | 138 
TEZT | ot 444 | 1054 | 320 | 134 
1128 | @ 437 | 1067 | 314 | 145 
11291 of 432 | 1041 | 309 | 139 
1130 | @ 457 | 1054 | 327 | 145 
1119 | 9 449 | 1067 | 320 | 138 
1121 9 439 | 1067 | 316 | 132 
1122 | 9 444 | 1054 | 323 | 135 
AG: Si Ha Ue hen cos] (ane ne (Pe ae 134 
1131 2 432 | 1041 | 313 | 138 

Upper Mandible Middle 
Culmen| _—————— | Tarsus |Toe and 

Depth | Width Claw 

37.4 | 14 18 37.4 | 55.9 
B84 12905 17:4 173621 || 54.8 
39.9 | 13.7 | 17 36 50.5 
36.9: |) 129°) 17 33.1 | 49 
38 13.4 | 18 RYE ES 4a! 

gataes s 12 16 4174: | 34.3) | 5222 
B91 12-8 VATE 37 50 
37 14.2 | 19 37.6 | 50.6 
36.5) 12a PACD Si 53.9 
S91. 138° 1825.) 35: 51 
38:.3°| 13.4 | 18.137 S22 

3755:-| 12°9))| Torta 36-10 253 
36:2) | 12530] WSS S34 547 a7 
39 12.8 | 16.8 | 35.9 | 49.8 
35.3.1, 1279 |, 16.4, }13476 1/50 
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Pterodroma phzopygia (Salvin) : DARK-RUMPED PETREL 

Satvin—CEstrelata pheopygia, 398, 407. 
GopMaN—CEstrelata pheopygia, xlvi, 207, pl. 56. 

From Mr. Gifford’s notes it appears that Dark-rumped 
Petrels were first met with by the Expedition on July 31, 1905, 
in latitude 14° N., longitude 110° W. Early in the morning 
the vessel sailed by a large flock of birds, composed chiefly of 

these petrels, Wedge-tailed Shearwaters, and Noddies. At 
midday a similar flock was encountered. On August 1, lati- 
tude 13° 28’ N., longitude 108° 52’ W., three males and three 

females were taken. During the cruise south of latitude 14° 
N. Dark-rumped Petrels were prominent in the bird life of the 
sea, occurring from the vicinity of Clipperton Island, east- 
ward to within a few miles of the Ecuador coast, and south- 
ward to latitude 4° 25’ S., longitude 93° 30’ W., the most 
southerly position attained by the Expedition. On the voyage 
north the last Dark-rumped Petrel was seen September 29, 
1906, in latitude 9° 22’ N., longitude 98° 25’ W. 

Whether the great stretch of ocean between Clipperton 
Island and the Hawaiian Archipelago is frequented by these 
petrels is not definitely known. It may be that the Hawaiian 
birds are isolated at all seasons from the birds occurring off the 
American coast. 

Mr. Gifford’s Galapagos notes are condensed in the follow- 
ing paragraphs: 

Dark-rumped Petrels were present during the entire year in 

the archipelago. They were inclined to shun the quiet bays 
and coves and frequent the open sea. At times they were very 
common. The largest gatherings were seen off Iguana Cove, 
Albemarle Island, in April and off Indefatigable Island in July. 
They breed on Indefatigable Island in the humid uplands—a 
foggy zone of forests and dense undergrowth. Similar situa- 

tions on James and Albemarle islands are probably inhabited 
by breeding colonies. Protracted rainy weather, dense vegeta- 
tion requiring the constant use of the machete, and lack of 
time prevented a thorough exploration of their breeding haunts. 
Nevertheless, Mr. Beck succeeded in securing a male and a 

fresh egg on July 22, 1906, from a burrow in the forest on the 
northwestern side of Indefatigable Island at an elevation of 
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eleven hundred feet. The burrow had been driven through the 
fern and vine roots, that reinforced the soil, to the length of 

about four feet, where it terminated, fourteen inches below the 

surface, in a chamber lined with dry leaves. 
An egg, ready to be deposited, was taken from the oviduct 

of a bird shot on June 7 at sea about forty miles south of 
Albemarle Island. In April, off Iguana Cove, specimens were 

obtained showing considerable enlargement of the reproductive 
organs. 

During the breeding season they were active over the land 
at night. A party from the Academy in camp near the sum- 
mit of James Island on August 7 were kept awake by their 

incessant call-notes, uttered as the birds flew about just above 
the tree tops. At Indefatigable Island they congregated close 
inshore at dusk and circled over the water in loose flocks, from 

which individuals were constantly ascending in great spirals to 
the height of several hundred feet, when they headed inland. 
In the interior of the island they were particularly prominent 
during two hours after sunset and during two hours before 
sunrise, there being an evening flight to the land and a morn- 
ing flight away from it. While members of the Expedition 
were in the forest belt of Indefatigable Island in November, 
these petrels were frequently seen and heard in the nighttime 
as they flew overhead, but in January none were met with on 
the island, the land apparently having been forsaken for the 
sea. 

Usually their call-notes consist of four parts, “kee-kee-kee- 
koo,”’ the first three uttered quickly and the last drawn out. 
Sometimes the order is reversed and sometimes the “koo”’ is 
omitted. Occasionally the call-notes were heard in the day- 
time. A low guttural note was detected on one occasion when 

several hundred of these birds were following the vessel pick- 
ing up the turtle fat that had been thrown overboard. These 
petrels were very fond of this fat and it was used to decoy 
them within gunshot. Remains of pteropods and ccelenterates 
were found in their stomachs. 

At sea their manner of flying did not differ from that of 
other representatives of the genus met with on the Expedition. 
In dead calms they flew near the surface of the water, and two 
or three wing strokes were succeeded by a sailing flight of a 
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hundred feet or more. One September day when a strong 
wind was blowing several were seen “sweeping along in great 
arcs, seldom flapping their wings.” In flying over the land to 
their breeding grounds, they flap their wings continually, but 
in returning to the water they change their mode of flight, two 
or three wing beats being followed by a long sail. 

The fact is worthy of record that a small centipede, belong- 
ing to a species inhabiting the humid belts of the Galapagos 
Islands, was found among the feathers of a Dark-rumped 
Petrel taken in latitude 3° 9’ S., longitude 91° 41’ W.* 

In the fresh plumage of both sexes, the feathers of the back 

and scapulars have a more or less grayish aspect, and are tipped 
in a varying degree with grayish white or light gray. Fading 
and wearing off of the tips of the feathers produce a uniform 
dark aspect quite different from the fresh plumage, at first 

glance suggesting a double form of coloration. The dark cap, 
so characteristic of some of the Pterodrome, is not wanting in 
the present species. It is especially conspicuous in birds in 
new attire. In certain specimens (notably No. 932 C. A. S.) 
the upper tail-coverts are tipped with grayish white. The 
greater and middle wing-coverts in some instances are more or 

less washed with ash-color and edged with grayish white (e. g. 

No. 970 C.A.S.). Ina male (No: 947 C.A:S., June 18, 

1906) the dark color of the sides of the neck is extended 
across the jugulum in irregular transverse bars of gray, form- 
ing a band about an inch and a fourth in width. The sides are 
heavily barred with gray, becoming nearly uniform on the 
flanks; the back, too, appears to be exceptionally dark. 

The jugular and lateral markings occur in a lesser degree 
in numerous other Expedition specimens of both sexes, ob- 

tained at various times of the year. Whether dichromatism, 

age, or individual variation is illustrated in these peculiarities 
is not made clear in the Academy’s series. The under tail- 

coverts in some cases have indications of gray mottling. The 
white on the inner web of the primaries varies in extent; for 

example, on the first primary in No. 937 C.A.S., male, July 18, 
1906, it is concealed, while on the first primary in No. 1027 
C. A. S., male, June 11, 1906, it extends for an inch and three 

1Cf. Bryan, Occ: Papers B. P: B. Mus:-v. 2, 1, p. 109; Dill, Bull. No. 42 
Biol. Surv., U. S. Dept. Agric., p. 11; Wallace, island Life, p. 246, footnote; Hyatt 
and Pilsbry, Manual of Conchology, 2nd ser., pp. xiv, xv. 
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eighths beyond the under primary-coverts. No. 956 C. A. S., 
male, June 16, 1906, has numerous grayish white filoplumes 
on the occiput and posterior portion of the crown. A few other 
specimens are similarly, but more sparsely, adorned. A re- 
dundancy of rectrices occurs in Nos. 1003 and 1004 C. A. S., 
the former having thirteen rectrices and the latter fourteen. 

The life colors of the naked parts are described by Mr. 
Gifford as follows: “Bill black; iris dark brown; orbital ring 

black; skin in interramal space flesh-colored; tarsus pinkish 
white; toes and webs black, basally pinkish white.” 

The Expedition series of one hundred and eighty-one speci- 
mens is distributed as follows: January, nine specimens; 
April, thirty-seven; May, thirty-six; June, forty; July, twelve ; 
August, eleven; September, four; October, thirty-two. 

Judging from the specimens at my disposition, the postnup- 
tial moult in the Galapagos birds generally begins in October 
and ends before April. The thirty-seven April specimens (se- 

cured in 1906 on the 23rd and 24th) show signs of abrasion, 
manifesting that destructive changes have begun. May, June, 
and July specimens (procured in 1906) and September ones 
(procured in 1905) display increasing wear. In some May 

individuals considerable renewal is taking place. The thirty- 
two October specimens (all taken on the 14th in 1905) are in 
worn livery. Most of them are beginning to renew the 
feathers of the breast. In many the replacement is also com- 

mencing on the back and in some on the head. The nine 
January birds (all shot before the end of the first week in 
1906) have suffered much from wear and tear. In the ma- 

jority, the innermost primaries are being moulted along with 
the head, neck, and body plumage, indicating a later stage in 
the restoration. In the eleven August specimens (obtained in 

1905 between the Ist and 8th of the month at sea in latitude 
13° and 10° N.) the renewal is more advanced, involving, in 

some cases at least, both primaries and rectrices. As the spec- 

imens taken in the immediate vicinity of the archipelago ex- 

hibit a different cycle in moulting, it may be that these Au- 

gust birds hail from other breeding stations than the Galapa- 
gos Islands. However, the possibility is not lost sight of 

that they may be young of the previous year undergoing 
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a deferred postjuvenal moult. Unfortunately, the state of 
the generative organs is not recorded on the labels. 

Mr. William Alanson Bryan has revived’ Céstrelata sand- 
wichensis Ridgway, maintaining that eight males and twelve 
females from Molokai Island have dimensions and color char- 
acters which separate them specifically from birds from the 
Galapagos Islands. Through the courtesy of the Board of 
Directors of the Bernice Pauahi Bishop Museum, I am able 
to compare the Molokai specimens with those of the Expedi- 
tion, and to test the value of the assumed specific characters. 

In order that the personal factor in the measurements may 
be maintained, Mr. Gifford has remeasured the Molokai spec- 
imens and the results, in millimeters, are summarized in the 

following table: 

Middle 
pUnpertMandible Tarsus |Toe and Sex | Wing | Tail | Culmen 
Depth | Width Claw 

Maximum oie Seo e og | 286 | 142 | 32.1 | 12 15:9. |'-36.3' | 50 
Minimums) oc/acinecr ae o | 280 | 122 | 29 11 1338:|\( 32235] 49.3 
Meant ation cee o | 283 | 133 | 31.1 | 11.5 | 14.8 | 34.5 | 47 

Maximum Buot segrtetceantners Qo 202 WALSS5 S250 Head 4 |C15..9) | 35.5: 148 
Minimum eee De 274 e127 62 9> Se LOrs.s| 13 33 42 
Meant arias OS 2835-1325) 30 Say Lt 14.4 | 34.2 | 46.2 

Comparison with the measurements of the Expedition spec- 
imens, given beyond, shows that the maximum dimensions of 

the Molokai overlap the minimum dimensions of the Expedi- 
tion specimens, demonstrating that size in the present instance 
is not a constant character and therefore not of specific sig- 

nificance. The supposed color characters are also illusive. 
One of the Molokai specimens (No. 4677 B. P. B. Mus.) 
exhibits considerable gray on the axillaries and the wide im- 
maculate frontal band occurs in some of the Expedition 

birds. The outer rectrices are fairly matched in certain ex- 

amples of the two series. The feathers of the back and scap- 
ular region are worn in the Molokai specimens, and hence do 
not afford a good basis of comparison. It is apparent that 
the evidence does not sustain the contention that the Hawaiian 
Dark-rumped Petrels are specifically distinct from the Gala- 

pagos Dark-rumped Petrels. 

1QOcc. Papers B. P. B. Mus., 1908, v. 4, No. 2, pp. 52, 53. 
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Below are tabulated the measurements in millimeters of one 

hundred and sixty-six Expedition specimens, ninety-eight 
males and sixty-eight females. 

)Beper Mandible eae Sex | Wing | Tail | Culmen Tarsus |Toe and 
Depth | Width Claw 

Maximum........... oe | 323 1 155 | 35.6) 1258 jt6.4 ti S87, 54: 
Minimums... see. o | 291 | 126} 31 10.8 | 13.5 | 33.1 | 48 
Means canis svsttnsctes.s o@ | 306 | 142 | 33.6 | 11-9.) 14.9 1/3525! 150.6 

Maximum. 2.056 acc sae Q | 316. | 180) | 3529) 12-4 | 15.5: || 37.4 |''53 
Minimum........... Q | 287 | 130 | 31 10.6 | 13 32.5 | 46.8 
IMGAN i ryereidsescasa 0's © { 305 | 140°} 33.3 | 11.5 | 14:4:1..35.3 | SO 

Length in flesh: Twenty-four males, 395 - 425 mm. (412) ; 
twenty-two females, 390 - 425 mm. (407.5). 

Extent: Seventeen males, 100-105 cm. (102.2); thir- 

teen females, 98-108 cm. (102.1). 

It will be seen from the above measurements that the fe- 
males do not differ materially in size from the males. 

The two eggs referred to above are dull white; the one 

taken from the oviduct is ovate in form, and the other ellip- 
tical ovate. They measure respectively: 61.4 x 44.1 mm. and 
61.5x39 mm. Heretofore the egg of this species appears to 
have been undescribed. 

Pterodroma neglecta (Schlegel): NEGLECTED PETREL 

Coves—4strelata neglecta, 1V, 147, 170. 
SaLvin—CEstrelata neglecta, 399, 412; (?) CEstrelata arminjoniana, 

399, 413; (?) Céstrelata trinitatis, 399, 413; (?) Cstrelata 
heraldica, 399, 414. 

Gopman—CEstrelata neglecta, x\vii, 226, pl. 64; (?) Cstrelata armin- 
joniana, x\vii, 229, pl. 65; (?) Cstrelata trinitatis, xlviii, 232, pl. 
66; (?) Gstrelata heraldica, x\vii, 234, pl. 67. 

Aestrelata trinitatis Giglioli & Salvadori, Aestrelata armin- 
joniana Giglioli & Salvadori, and CG strelata heraldica Salvin 
are included in the above synonymy with a query, for their 

specific distinctness from Pterodroma neglecta has not been 
satisfactorily established.* 

From the description and plate, I infer that 4strelata 

chionophara Murphy*® is merely an albinistic example of 
“Aestrelata arminjoniana.” 

1Cf. Iredale, Ibis, 1914, p. 435, and keys and descriptions in monographs of Salvin 
and Godman. 

2 Auk, 1914, v. 31, p. 13, pl. 2. 
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During the homeward voyage of the Academy a male and 

a female of the light phase of the Neglected Petrel were 
taken by Mr. Beck, the former on October 4, 1906, in lati- 
tude 14° 24’ N., longitude 107° 5’ W., and the latter on 

October 12, 1906, in latitude 15° 40’ N., longitude 110° 12’ 
W. According to Mr. Gifford’s notes, individuals of the dark 
phase were occasionally seen during the homeward voyage 
in latitude 7° to 15° N. 

This petrel apparently belongs to the class of Southern 
Hemisphere petrels that regularly cross the Equator in the 
exodus-migration. 

Both of the specimens mentioned above are having a com- 

plete renovation of plumage. It is much more advanced, 
however, in the male than in the female. 

In a white-headed example from Sunday Island (No. 

24336 Carnegie Mus.) the brown of the under wing-coverts 
is largely dominated by white and in the Expedition female 
the white of the lower tail-coverts is much extended, the ex- 

posed brown prevailing only at the tips of the longer feathers. 

MEASUREMENTS (in millimeters) 

Upper Mandible | Middle 
No. Locality Phase Sex}Wing]! Tail | Cul- ‘ar- |Toe and 

men | Depth | Width | sus | Claw 

24336 Sunday 
Island Light 2: | 286)| 10213223) 1153 | 13.7 136.5) 52.4 

1132 }14°24’N., 
107°S’ W. | do. o | 293 | 106 |30 11 14 35 50 

1133 |15°40’ N., 
110°12’ W.] do. Q | 283 | 104 |30.9) 10.3 | 13.2 |32.9] 50.7 

24337 \Sunday 
Island do. .. | 300] 102 |29 10.9 | 13.4 |36 | 51.7 

174638 *) Herald 
Islet do. o | 295 | 104/32.5} 11.9 | 14.7 |38 $0.3 

24331 '|Kermadec 
Islands do. .. | 301 | 107 |30.5| 10.8 | 14.7 |38.8) 53 

24334 }|/Sunday Interme- 
Island diate o | 295} 103 }28.8) 9.5 | 14.5 136.1] 50.5 

24332 1|Kermadec 
Islands do. .. | 298 | 104 130.3] 11.4 | 15.3 137 54.1 

124672 2|Sunday 
Island do. .. | 281] 101 }30.9} 10.8 | 14 38 53.8 

24335 1/Sunday 
Island do. o | 288 | 101 |29.1) 10 1423) S75) 9253 

24333 1|Kermadec 
Islands Dark -- | 296] 106 }31.9} 12 14.4 |37 53.4 

24338 '\Sunday 
Island do. .. | 286] 100 }31.7| 11.7 | 14.7 |38.2] 55.7 

124676 2\Sunday 
Island do. .. | 303 | 104 |29 11 14.1 |37.2] 49 

1 Carnegie Museum. 
2U. S. National Museum. 
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Pterodroma parvirostris (Peale): SMALL-BILLED PETREL 

Covrs—#strelata parvirostris, IV, 146, 170. 
SaLvin—Cstrelata parvirostris, 398, 405. 
GopMan—Céstrelata parvirostris, xlvi, 193, pl. 52; Gestrelata wortheni, 

xvi, 205. 

Dr. Godman’s detailed description of the type of Gstrelata 
worthent Rothschild tallies so well with two specimens of P. 
parvirostris from Christmas Island (Nos. 67317 and 67331 
U.S. Nat. Mus.) that I am constrained to place “CE. worth- 
ent” in the synonymy of P. parvirostris. Singularly, Dr. 
Godman’s description of P. parvirostris agrees rather closely 
with his description of “CE. worthent.”* 

The type of “CE. wortheni” was taken in latitude 3° S., 
longitude 118° 45° W. on January 2, 1901, by Mr. R. H. 
Beck.* I know of no other instance of the occurrence of the 
present species in the sea area under consideration. 

No. 67317 U. S. Nat. Mus.: Wing 282 mm.; tail 111; 
culmen 28; depth of upper mandible 10; width of upper 
mandible 12.5; tarsus 32.1; middle toe and claw 45.5. 

No. 67331 U. S. Nat. Mus.: Wing 285 mm.; tail 112; 
culmen 28; depth of upper mandible 10; width of upper 
mandible 12.1; tarsus 32.5; middle toe and claw 46. 

Pterodroma inexpectata (/. R. Forster): MottLep PETREL 

Cours—[4?strelata gularis], IV, 150, 151. 
SaLvin—CEstrelata gularis, 399, 414; CEstrelata fisheri, 415; 

Cstrelata scalaris, 416. 
GopMan—CEstrelata gularis, xlv, 236, pl. 68; Cstrelata fisheri, xlv, 

239; Gstrelata scalaris, xlv, 241. 

In the run northwards, Mr. R. H. Beck shot four males and 

three females on November 19, 1906, in latitude 35° 40’ N., 

longitude 133° 10’ and 14’ W. Mr. Gifford states in his notes 
that five or six were seen on the 18th of November, one or two 

on the 20th, two on the 21st, two or three on the 22nd, one or 

two on the 23rd, three or four on the 24th, one or two on the 

25th, and finally one on the 26th in latitude 36° 43’ N. and 
longitude 129° 31’ W. He describes the flight as rapid and 
erratic. 

1 Mon. Petrels, pp. 194, 205. 
2 Bull. Brit. Orn, Club, v. 12, p. 63. 
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The Mottled Petrel is a wide-ranging species, breeding in 
the Southern Hemisphere and visiting the Northern Hemi- 
sphere after the period of reproduction. 

There is considerable variation in the extent of the white 
and in the aspect of the gray in the seven Expedition specimens. 
In No. 1135 the white extends from the bill almost to the ab- 
domen, while in No. 1136 it ends on the anterior part of the 
breast and is much obscured by gray, the chin and throat alone 
being immaculate. In the whole series there is an intrusion of 
gray on the lower tail-coverts, very slight, however, in No. 
1134. The extremes in the gray coloration are represented in 
No, 1139 and No. 1134; the former is slate-gray above and 
dark mouse gray below and the latter gray above and mouse 

gray below. The ashy white tips of the feathers of the upper 
parts have suffered more or less from wear in all the specimens 
of the series. No. 1138 has thirteen rectrices. 

A male from the collection of Dr. Leonard C. Sanford, taken 

near Kiska Island, Alaska, June 17, 1911, by Mr. R. H. Beck, 

is undergoing a complete moult, which is apparently about over 

on the body. The worn outer primaries still remain, but the 

inner ones are being replaced. Six of the Expedition speci- 

mens show some feather replacement; in several it involves the 

tail. According to Mr. Gifford, the sexual organs were small in 

the seven Expedition birds. 

Mr. Gifford reports the colors of the unfeathered parts as 

follows: “Bill and orbital ring black; iris dark brown; tarsus 
and base of toes and webs very light bluish; remaining portions 

of webs and toes black. One specimen had tarsi, toes, and webs 

all black.” 

Procellaria gularis Peale is apparently a synonym of Procel- 

laria inexpectata J. R. Forster, for Forster’s description covers 

well the essential characters of Peale’s type (No. 15706 U. S. 

Nat. Mus.) and antedates Peale’s description.’ Pferodroma 

inexpectata, therefore, appears to be the proper name of this 

species. Although aware of the priority of inexpectata, Mr. 

Salvin and Dr. Godman preferred to use in their monographs 

the later specific name, gularis. 

aan Cf. Forster, Descr. Anim., 1844, pp. 204, 205; Peale, U. S. Expl. Exp., 1848, p. 
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Besides the type of “Procellaria gularis,’ I have examined 

the type of Cstrelata fisheri Ridgway (No. 89431 U. S. Nat. 

Mus.) and that of 4strelata scalaris Brewster (No. 5224 Coll. 

W. Brewster). The type of “Cstrelata fisheri” is a worn, 

taded, and rather weak-billed example of Pterodroma inex- 

pectata. The white-headed aspect is caused chiefly by wear 

and accidental loss of feathers, exposing the white bases. The 

feathers of the upper parts of the body are much worn, ac- 

counting for the absence of the whitish margins characteristic 

of the fresh plumage of Pterodroma inexpectata. The weak 

appearance of the bill is largely due to mutilation, the basal 

portion of the unguis having been torn off and the nasal tubes 

flattened. The color above is darker than in No. 1134 and 

lighter than in No. 1139 of the Expedition collection. The 
markings of the pileum and nape and the extension of the white 

of the rectrices, greater wing-coverts, and secondaries break 

down through an intermediate New Zealand specimen (No. 

24345 Carnegie Mus.). The type of “strelata scalaris’”’ is 

merely a bird in fresher plumage than the other types. The 

supposed differences in the nasal tubes do not exceed the nor- 
mal variation occurring in Pterodroma inex pectata. 
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MEASUREMENTS (in millimeters) 

No. Locality Sex| Wing | Tail | Cul- 
me 

1134 [35° 40’ N., 
P3So MOL WeasrsteeieOuleZOOn || (Soh Zoeg| me Dass fold 31.4) 46 

1136 |35° 40’ N., 
133° 14’ W.........] | 259 | 105 |26.5} 8.8 | 11.4 |30.5) 41.2 

1137 |35° 40’ N., 
133°10! Wises ce =|) ot! 2540|) 105) 126.2] 925: | 11.5: |30.4)° 42.5 

ALS8o don) Ssaren tee o| 261 | 102 }26.5} 9.7 | 11.5 130.1) 42.5 
224 1)Preservation Inlet, 

ei Ldine ay thats Ge 256ay Oi 2a Oe Ser 12 31.9) 44.8 
2263 |e 1dOHAs aide session o'| 250 | 101 {27 OP OM IN s64133) 4300 
PARE WAC (oh OT Ee co | 260 | 103 |26.1) 9.9 | 11.5 |31.2] 43.5 

4222 Ae dos. 2 Oe Sstercevaee o'| 257 | 104 126 9.5 | 12.5 |32 42.6 
WADA Mian dO yA” Cate.ctorererines o'} 256 | 100 {28.1} 10 13.5 |33.5] 44.8 
VAD 25 Oi dos, | o yssiaietecrels o'| 259 | 102 [26.8] 9.7 | 12.2 |32.5) 46.7 
24343 Auckland Isd.......] o | 258 | 102 |27 10.4 | 12.7 |35 | 46.4 
24345 *|Otago Coast....... co} 247 | 100 |28 10 11.5 |31.8) 42.3 
9674 5/Preservation Inlet, 

INE Zeer er: 255 | 103 |27.4] 10 AZ 2S Si "449: 
.... 4JOff Kiska I., Alaska] o | 267 | 105 |26.6} 9.5 | 11.6 |33.5) 45 
...4/Preservation Inlet, 

eLetter haere co} 247 | 102 }25.9) 9.3 | 11.2 |30.7) 42.5 
151109 Snares Isl.......... o| 259 | 107 |27 10 11.4 |32.5} 40.7 

1135 |35° 40’ N., 
V33°NOWiees 4 canal S257 LOOM 270 OL To) 14 30.1) 42.2 

IGT YG] iia eee Beam er Q | 259 | 97 |27.1) 9.4 | 12.7 |31.2] 46 
1140 |35° 40’ N., 

133° 14’ W.........] 9 | 244 | 96 127.8] 9 11 31 42.7 
225 1|Preservation Inlet, 

IN BY Aros neo RS Ob Q*| 257 | 104 (26.1) 9.22 | 11.9 {31 42.7 
D2 dole, Wes cate Q ; 258 | 102 |27 9.6 | 11.9 32.2] 43 
229 dOse., Woe einer ies Q | 259 | 97 {27.5} 9.7 | 12.5 |35 47 

14227 '|Preservation Inlet, 
SAO OD EOS 9} 254 | 97 126.5} 9.9 | 11.2 133.9) 42.8 

24344 */Auckland Isd....... 9 | 248 | 99 /28.4) 10.2 | 12.5 132.1) 43 
1802 *|Preservation Inlet, 

Linc ne ates Q | 253 | 96 }26.2} 9 PES) (322-412 
ek dOse . Mee aaesecces ONe2525|) 9712653) 9 11.6 |31.9} 41.3 

89431 8St. Paul, Kodiak Id., 
Alaskaweey.maene o'| 256 | 98 |27.9] 9 11.7 |32.9] 43 

Length in flesh. No. 1134; 343 mm.: No. 1137; 349 mm. : 
No. 1138; 343 mm.: No. 1135; 343 mm.: No. 1139; 353 mm. 

Extent—No. 1134; 819:-mm.: No. 1137; 825 mm.: No. 

1138; 819 mm.: No. 1135; 838 mm.: No. 1139; 845 mm. 

1 Coll. John E, Thayer. 
* Carnegie Museum. 
$ Coll. Outram Bangs. 
*Coll. L. C. Sanford. 
°U. S. National Museum. 
® Type of “‘Cstrelata fisheri;’ U. S. National Museum. 
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Procellaria parkinsoni Gray: PARKINSON’s PETREL 

Coves—[Majaqueus Parkinsoni], 1V, 157, V, 192. 
SaLvin—Mayaqueus parkinsoni, 395, 397, pl. 5. 
GopMaNn—Majaqueus parkinsoni, xliv, 174, pl. 45. 

Among the surprises of the Expedition was the discovery in 
Galapagos waters of Parkinson’s Petrel, a species supposed to 
be peculiar to New Zealand and Australian seas. Three speci- 
mens were shot by Mr. R. H. Beck—a female, October 14, 

1905, five miles north of Chatham Island; a male, May 4, 1906, 

near Charles Island; a male, June 18, 1906, latitude 2° 40’ S., 
longitude 91° 20’ W. 

A complete renewal of plumage is in progress in the May 
and June specimens. The October specimen is in worn attire 
and is replacing the feathers of the head and body, perhaps 

undergoing a belated moult rather than a prenuptial one. 
According to Mr. Gifford, the colors of the unfeathered parts 

are as follows: “Bill chiefly pale blue (covered in places with 
scaly straw yellow epidermis), black along sutures, on culmen 
between nasal tubes and unguis, and at tip; orbital ring black; 
iris dark brown; skin in interramal space dark brown; feet 
black, webs silver-veined.” 

MEASUREMENTS (in millimeters) 

| Upper Mandible Middle 
No. Sex | Length | Extent | Wing | Tail | Culmen) ————————-] Tarsus |Toe and 

Depth | Width Claw 

9254) if 445 | 1190 |..... 103: ):43:9 31 13 16.5 | 50.5 | 70 

op Raton irec| (eee 3451) 106 | 42.7 | 13.4 | 16.5 | 50 70 
927 | 9 430 | 1220 | 345 | 104 | 38.6 | 12.8 | 16.1 | 48.6 | 69.2 

Priofinus cinereus (Gielin): BLACK-TAILED SHEARWATER 

Coves—Adamastor cinereus, II, 119, 142; Priof[inus]cinereus, V, 192. 
Satvin—Priofinus cinereus, 300, 455. 
GopmMan—Priofinus cinereus, xliii, 155, pl. 41. 

Whether the present species is more than a casual visitor in 
the region we are considering is yet to be ascertained, Colonel 
Pike’s well-known specimen apparently remaining unique. 
Lately I reéxamined this specimen, which is now in the posses- 
sion of the American Museum of Natural History, and copied 
the following data from the labels attached to it: 

1 Distal primary not fully grown. 
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First label: “‘Adamastor typus Bonap. Puffinus cinereus 
Gm.? California off Monterey. Procellaria hasitata ‘Kuhl’ 
Gould. B. Austr. vii pl. 47. Presented by N. Pike.” 

Second label: ‘Coll. Geo. N. Lawrence. Puffinus cinereus, 
Gm, California coast. 651. Presented by N. Pike Esq.” 

The American Museum catalogue number is 45967. 
It may be well to recall the fact that the description of this 

specimen served as a description of the species in Dr. Coues’s 
monograph.* 

Dr. S. Kneeland’s record® of the occurrence of this shear- 
water “‘in considerable numbers” off the coast of California is 
based on mistaken identification; the birds he saw were un- 
doubtedly Black-footed Albatrosses. 

As no mention is made of Puffinus creatopus, it is highly 
probable that the species observed by Capt. R. Paefsler in lati- 
tude 17° 4’ N., longitude 101° 6’ W. was Puffinus creatopus 
and not Priofinus cinereus.* 

Puffinus creatopus Cowes: Cooper’s SHEARWATER; PINK- 

FOOTED SHEARWATER 

Plate 13 

Coues—Puftinus creatopus, I, 131, 144, V, 192. 
Satvin—Puflinus creatopus, 369, 376. 
GopMan—Puffinus creatopus, vi, xli, xlii, 101, pl. 27. 

Dr. Cooper was the first writer to give vernacular names to 
this species, designating it Red-footed Puffin and Red-footed 
Shearwater.* Later, it was called Flesh-footed Shearwater 
and Pink-footed Shearwater, names also applied to Puffinus 
carneipes. Recently, Dr. Godman has proposed a new name, 
Coues’s Shearwater. A more appropriate appellation, how- 
ever, is the one adopted in the headline above in honor of the 
discoverer of the species, Dr. James Graham Cooper. 

Cooper’s Shearwater is a South Temperate Zone species 
whose exodus-migration is protracted beyond the Tropic of 
Cancer. Off Point Pinos, California, it is common from May 

1See II, p. 120, footnote. 
2 Amer. Nat., v. 5, pp. 312, 313. 
3“Den 16. April in 17, 4° N 

ahnlich.” J. £. O., 1913, v.'61, p. 49 
* Proc. Calif. Acad. Sci., v. 4, 1868, p. 11; 1870, p. 69. 
5° Mon. Petrels, p. vi. 

101, 6° W: viele Puffinidae—Procellaria cinerea 
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to November. Scouts arrive early (Mr. Beck’s earliest record 
being four shot and four others seen, February 27, 1907) and 
stragglers linger on into December. So far as I know, the 
species has not been reported north of Point Arena, California.* 

According to Mr. Gifford, during the voyage of the Academy 
this shearwater dropped out of sight on July 22, 1905, in lati- 
tude 22° 25’ N. and longitude 112° 40’ W., and was not met 
with again, its migration-route being inside of the schooner’s 
course. 

Dr. Godman has called attention to “a dusky phase of plum- 
age,’ but the extremes of coloration are greater than he sur- 
mised. In the light extreme, the general color aspect from bill 
to crissum is white uninterrupted by gray, while in the dark 
extreme this aspect is superficially gray. In the darkest of the 
one hundred and thirty-nine specimens before me (No. 16059 
C. A. S., male; plate 13) the chin, throat, and jugulum are 

heavily barred with gray and grayish white, and the rest of the 
lower parts is densely clouded with gray; the sides of the head, 
neck, and body and the lower tail-coverts are without white 
variations; the lining of the wings and axillaries are dark 
brownish gray, the former variously varied and the latter 
slightly tipped with grayish white. Only three other specimens 
of the series are of this extreme dark phase. One of them 

(No. 18557 Mus. Vertebr. Zool. U. C., female) is not quite so 

dark below as No. 16059; the remaining two (Nos. 15759 and 

15760 C. A. S., males) are still lighter, and grade through 

intermediates of all sorts into six extreme examples of the 

light phase, of which No. 9387 C. A. S., female (plate 13), is 

typical. In this specimen the concealed portions of the longer 

primaries are white; the lining of the wings presents chiefly a 

white surface, and white rather predominates on the shorter 

lower tail-coverts ; the abdomen is immaculate, save a few faint 

indications of gray near the crissum. It is a notable circum- 
stance that growing feathers in both phases are like the worn 
ones they are replacing. 

1 Since the completion of this paper, the following has been communicated to me by 
Mr. Stanton Warburton, Jr., of Tacoma, Washington: ‘“‘Shearwaters were first seen 
{by me] off the coast of Clallam County, Washington, June 28, 1917. Both the Pink- 
footed and the Sooty were common there, the Sooty being the most common. On the 
29th, a pair of each was collected. On the 30th, off the coast of Grays Harbor County, 
Washington, about thirty miles, one Black-footed Albatross was seen, as well as 
quite a few of both the above kinds of shearwaters.” 

? Mon. Petrels, p. 103. 
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The precise nature of the double coloration in this species is 
not positively determinable from the material at hand. How- 
ever, the burden of proof lies with age and geographic varia- 
tion, not with dichromatism, a dominant condition in some 

Tubinares. Transitional specimens showing the passage from 
the natal down to the definitive feathers would reveal the whole 
matter at a glance, settling it beyond a peradventure. 

In fresh plumage, the interscapulars, scapulars, and inner 
secondaries are usually washed with gray and margined with 
grayish white, the latter producing a decided scaled appear- 
ance. In the extreme dark birds the margins incline to pale 
brown or brownish white. Fresh primaries and rectrices are 
sometimes heavily frosted with gray, rendering their black 
shafts very conspicuous. Gray and grayish white floplumes 
occur in numerous specimens on the pileum and auriculars, and 
less frequently on the cervix. No. 9308 C. A. S. has thirteen 
fully developed rectrices, six on the right side and seven 

crowded ones on the left. 

The Academy’s series of one hundred and thirty-eight speci- 
mens, obtained north of the Tropic of Cancer, is distributed 

throughout the year as follows: February 27, four specimens ; 
April 25 and 29, nine; May, twenty; June, thirty-three; July, 
twenty; August, eight; September, thirteen; October, twenty ; 

November, nine; December, two. 

The four specimens of February 27 are in process of a con+ 
plete moult, apparently postnuptial. In twe of them, it affects 

the head and body generally and the upper and lower tail- 

coverts, but does not involve the primaries and wing-coverts, 

which are old and worn. The replacement of a middle and a 

lateral rectrix in one of the specimens appears to be normal 

renewal, The two remaining specimens (both in poor feather) 

are sprouting the inner primaries and greater and lesser wing- 

coverts as well as renewing the plumage of the head and body 
and the lower tail-coverts. 

In the birds of April 25 and 29 (all in worn plumage) the 

moult has made but relatively little headway; in only one ex- 

ample has it reached the inner primaries. Probably the April 

birds were later breeders and later migrants than the February 

ones and therefore later in their moulting. 
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Twelve of the twenty May specimens were taken on the first 

day of the month and are in about the same stage of wear and 

restoration as the April ones, which is also true of a specimen 
shot on the 15th. In one secured on the 18th, the moult has 
extended to the greater and lesser wing-coverts and the six 
inner primaries. Three specimens procured on the 27th, 28th, 
and 29th show further progress. Only the outer four old 
primaries are left and the new inner ones are pushing out be- 
yond the secondaries, which are also involved in the moult. 
A middle and a lateral rectrix are being renewed in one of the 
specimens. Three others, obtained on the same days, have 

lagged behind, two retaining the outer five old primaries and 

one all of them. 

The thirty-three June examples (none of them hornotines) 
exhibit considerable diversity in the extent of the moult, but as 

a whole marked advancement has been made over April and 
May renewals. Three of five examples secured on the 27th 
retain four worn outermost primaries while two obtained on 
the 22nd and 25th have moulted all of the primaries except the 
first. Generally the replacement has progressed in the wing- 

coverts and in the tail and secondaries. 

In most instances, the twenty specimens of July (2nd to 

18th) have kept pace with the season in their feather renewal. 

Nine of them, obtained on the 18th, have moulted all of their 

primaries. However, abraded feathers elsewhere are not want- 

ing as an index of age. A specimen of the 7th, one of the 8th, 

and two of the 10th have retained the first of the old primaries 

and another of the 8th also the second on the right wing. 
Three specimens, shot on the 2nd, 10th, and 18th respectively, 

have the outer two old primaries left and two specimens of the 

8th the outer three and one specimen of the 7th the outer six. 

In the most advanced specimens all the rectrices have been 

moulted. Already the new greater and middle wing-coverts 
show wear, and this before the moult has been completed. It 

may truly be said that such birds are never in full feather. 

None of the eight August specimens (shot on the 2nd, 22nd, 

23rd, 27th, and 30th) have completed the moult of the upper 
and lower parts of the head and body, but the old primaries 

and rectrices have been cast. Destructive changes are already 
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rife, and the discrimination of the plumage generations is 

rather perplexing in some instances. 

Continued, but ununiform, progress is manifested in the 

feather renewal of the September series, which is distributed 

as follows: 2nd, one specimen; 8th, two; 9th, two; 14th, one; 

18th, one; 22nd, one; 23rd, five. Viewed superficially, cer- 

tain specimens appear to be in full plumage. Closer examina- 

tion, however, reveals the presence of old feathers, worn new 
ones, and growing feathers. In only five cases has the first 
primary outgrown the second one. According to Mr. Beck, 
incipient erotic enlargement of the generative organs was dis- 
played in a male and female of the 23rd, indicating the ap- 
proach of the season of reproduction. 

The twenty specimens of October (4th to 25th), seven of 

November 4, and two stragglers of November 30 and two of 
December 9 complete the material under consideration. The 
primaries, except in two specimens, are in a good state of 
preservation, but the greater, middle, and lesser wing-coverts 
as a rule are much worn. Mr. Beck reports functional activity 
of the testes in three such specimens, taken October 21 and 

November 4 and 30; in each, feather replacement is nearly or 
quite at a standstill. In some of the other October and Novem- 
ber specimens slight renewal is in progress, particularly on the 
breast and abdomen. Ina December straggler, having slightly 
worn primaries, growing contour-feathers occur beneath the 
surface on the jugulum, breast, abdomen, side of neck, cervix, 

and dorsal region. Rectrices are also being replaced in this 
December specimen, in one of November 4, and in four Octo- 
ber specimens, shot on the 4th, 15th, and 21st. 

The progressive character of the renewal during the months 
preceding October tends to show that the later feather growth 
is the culmination of a protracted moult rather than the be- 
ginning of a definite new one. Nevertheless, it may be that a 
postnuptial merges into a limited prenuptial moult and that 
there is a deferred limited postjuvenal one. 

The following table summarizes the measurements in milli- 
meters of ninety-three males and thirty-seven females—all 
from the North Temperate Zone. The wing-measurements 
are only approximately correct, the distal primary being worn 
or not fully grown in some instances. 
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A Middl 
Sex | Wing | Tail | Culmen Wpper Mandible Tarsus Toe ana 

Depth | Width Claw 

Maximum........... a | S51 | 1279) 46.4 | 1S. eo S329 i229 
Minimum... nie 47.4 
Meeaninircs ees eas ine 50.2 

Maxamttms 2a. se6 <5 Q | 344 | 123 | 43.9 | 12 185: "52322, | 7055 
Minimum........... 9 |} S18} 110 | 39-9") i1 16.5 | 47.1 | 63.2 
Meéamled 04 Saran cscs cists 2 | 330} 116 | 41.9 | 11.5 | 17.4 | 49.8 | 66.6 

From the above, it appears that sexual variation in size plays 
an unimportant part in this species. 

Puffinus opisthomelas Cowes: BLACK-VENTED SHEARWATER 

Plates 14-16 

Coves—Puffinus opisthomelas, II, 139, 144. 
SaLvin—Puffinus opisthomelas, 369, 380. 
GopMan—Puffinus opisthomelas, xli, 109, pl. 30. 

Examination of the type of Puffinus opisthomelas Coues 
(No. 16991 U. S. Nat. Mus.) and the type of Puffinus auricu- 
laris C. H. Townsend (No. 117540 U. S. Nat. Mus.) shows 
that each of these types represents a distinct species and that the 
small white-breasted shearwater occurring commonly off Cali- 
fornia is Puffinus opisthomelas Coues, of which Puffinus couesi 
Mathews? is a synonym.’ 

After breeding on Lower California islands, Black-vented 
Shearwaters migrate northward along the coast as far at least 
as Vancouver Island, their fly-line thus extending about fifteen 
hundred nautical miles. 

In the vicinage of Point Pinos, California, neither Mr. Beck 

nor myself has met with these shearwaters in May and June. 
Stray individuals occasionally appear at the end of July, but 
ordinarily the first arrivals come in August and sometimes not 
before September. They are irregularly abundant through 
autumn and more or less common thereafter until the close of 
April. I found them common through December, 1912, but 
they were extremely wary and I only succeeded in securing 
fifteen specimens, several of which exhibited great functional 

1Cf. Birds Austr., v. 2, 
2In the Auk for Octobe. i917, pp. 472, 473, Mr. Oberholser has also reached this 

conclusion. 
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enlargement of the testes. In following “the feed” when the 
sea was calm, they would dive from wing, flying directly into 
the water, disappearing wholly from view. When resting on 
the placid surface, they took wing readily, differing in this 
respect from the Murres and Rhinoceros Auklets, with which 
they were sometimes associated. In coming down the wind 
during a strong breeze, they changed their rapid wing strokes 
and short sail to an undulating sailing flight, much elevated for 

a shearwater. 

The Galapagos Expedition first encountered Black-vented 
Shearwaters on July 2, 1905, off San Miguel Point, Lower 
California. On the 7th they were abundant off Banda Point, 
and the last were seen on the 14th near West Benito Island. 
At Natividad Island on the 19th, only deserted burrows closed 
by cobwebs were noted. In 1903, the Revilla Gigedo Expedi- 
tion found them breeding sparingly on San Benito Islands on 
May 6 and abundantly on Natividad Island on May 9. No 
nestlings were discovered, only incubated eggs. 

Like Cooper’s Shearwater, the present species has a double 

style of coloration. In the extreme dark phase, the gray pre- 
dominates over the fore-neck, strongly contrasting with the 
white of the rest of the lower parts (plate 14). It also inter- 
rupts the white lining of the wings and is much extended on the 
axillaries and sides of the body. In No. 9491 C. A. S. the gray 
in faint spots invades the breast and abdomen, becoming less 
distinct posteriorly. In the extreme light phase, the fore-neck 
is immaculate white (plate 14), the lining of the wings dis- 
plays few if any traces of gray, and the axillaries and sides of 
the body have the gray much restricted. White nearly sup- 
plants the dark color on the shorter lower tail-coverts in Nos. 
9474 and 9516 C. A. S._ Between the dark and light extremes 
of the two phases, lies the great majority of the Academy’s 
one hundred and thirty-nine specimens. 

The explanation of the double form of coloration prevailing 
in this shearwater is apparently found in dichromatism rather 
than in age variation, for in the worn breeding plumage of both 
phases the growing feathers on the fore-neck are like the old 
ones they are replacing. Specimens passing from the natal 
down into the definitive feathers would present conclusive evi- 
dence. 
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New scapulars and interscapulars are blackish brown, mar- 
gined with brownish gray. In some instances the lower eyelid 
is more or less white. Many specimens have gray or grayish 
white filoplumes on the occiput and some have them also on 

the auriculars and cervix. 

It should be borne in mind that the brown aspect increases 
with wear, gray assuming a brownish shade and blackish 
brown becoming wholly brown. A description of this species 
should therefore cover both fresh and faded plumages. Abra- 
sion in the dark phase eliminates the terminal white and lessens 

the subterminal gray of the feathers of the fore-neck, giving it 
at first a darker, and afterwards a lighter appearance. 

A peculiarly significant example of melanism is found in a 
female of this species (No. 18691 Mus. Vertebr. Zool. U. C.) 

taken at Monterey Bay, California, December 19, 1910, by Mr. 
R. H. Beck. The entire lower surface is mouse gray, whiten- 
ing toward the bases of the feathers and deepening super- 
ficially on the fore-neck, malar region, and sides of neck and 
body—areas of intensity of color in the dark phase. The 

under coverts of the wings and the axillaries are mouse gray, 
varying in tone. There is no departure from the normal col- 
oration on the upper parts, and the size and proportions con- 
form throughout with ordinary specimens. The dimensions 
are as follows: Wing about 240 mm.; tail 75; culmen 37.2; 

depth of upper mandible 8.4; width of upper mandible 13.4; 
tarsus 45; middle toe and claw 54. That dichromatism in the 
Tubinares had its origin in melanism is strongly suggested by 
this specimen (see plates 15, 17). Another example of 

melanism occurs in a male Murre (No. 18072 C. A. S.) ob- 
tained by Mr. John Rowley on Southeast Farallon Island, 
California, on May 30, 1911. In this specimen the jugulum, 
breast, and sides are fuscous and all the under coverts of the 

wings are deep mouse gray (plate 16). 

No. 22013 Carnegie Mus., June 28, 1897, is in worn double- 
down. Both segments are mouse gray in color, becoming 
lighter on the median lower parts of the body. No. 22012 
Carnegie Mus., June 28, 1897, is going out of the natal down. 
The scapulars, primaries, secondaries, and wing-coverts are 
emerging from the sheath and definitive feathers are appearing, 
on the lower parts at the base of the secondary down. In 
coloration it agrees with the preceding specimen. 
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With the exception of four July (1905) specimens from the 

ocean off Banda Point, Lower California, the Academy’s series 

was taken as follows in the vicinity of Point Pinos, California : 

August, 1907, four specimens; September, 1907, eighteen, 

1909, one; October, 1907, twenty-two; November, 1907, thir- 

teen; December, 1909, one, 1912, fifteen; January, 1908, 

eleven, 1910, two, 1913, one; February, 1907, twelve; March, 

1907, eighteen; April, 1907, seventeen. 

The four July birds are in faded brown dress. One of them, 

obtained on the 5th, is acquiring new feathers on the throat, 

jugulum, breast, abdomen, lower tail-coverts, crown, occiput, 

cervix, and dorsal region. Of the remaining three, all secured 

on the 7th, two are not quite so forward and one is further ad- 

vanced, its five inner primaries and greater and lesser coverts 

being in process of renewal along with feathers of the pileum, 

cervix, dorsal region, upper tail-coverts, and under surface, 

including lower tail-coverts. 

Much diversity exists in the moult of the four August speci- 

mens; none of which are hornotines. A specimen taken on 

the 7th has dropped all of the primaries except the distal one. 

Corresponding progress has been made in the wing-coverts, tail. 

and upper and lower parts. An example shot on the 10th has 

lagged behind. Seven worn outermost primaries and all of the 

old rectrices are in place, with feather growth active beneath 

the surface on the upper and lower tail-coverts, throat, jugu- 

lum, breast, abdomen, pileum, cervix, scapulars, interscapulars, 

and greater and lesser wing-coverts. A bird of the 30th has 

shed all the old primaries, while another of the same day has 

kept three of them on the right wing and two on the left. 

September specimens also show unequal advance in their 

feather renewal. Thirteen retain old primaries as follows: 
One of the 30th, the first primary; two of the 18th and one 

each of the 23rd, 25th, and 27th, the two outer primaries ; two 

of the 4th and one each of the 18th, 23rd, 25th, and 27th, the 

three outer; one of the 2nd, the four outer. The worn condi- 

tion of the old primaries plainly indicates that these birds are 

not young-of-the-year. Of the remaining six examples, one 

of the 2nd, one each of the 4th and 25th, and three of the 27th 

have moulted all of the old primaries, prominent age-marks. 
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However, left-over feathers elsewhere furnish proof of ma- 

turity in three instances. 

A general renewal is progressing in the twenty-two October 

birds. Seven (two of the 7th, one each of the 11th and 18th, 

two of the 23rd, and one of the 30th) have doffed all of the old 

primaries, but in no case has a new distal primary attained full 

growth. Two birds of the 30th have kept the outer two old 

primaries while three of the 3rd have retained only the first, 

further illustrating the absence of uniformity in the progress 

of the moult. 

Of the thirteen November examples, five have failed to cast 

the old primaries as follows: One of the 13th, the first on the 

left wing; one of the 6th and two of the 15th, the first; one of 

the 22nd, the outer three. In the other eight examples new 

primaries have replaced the old. The first, however, has not 

overtaken the second, save in a single instance on the left wing. 

Growing feathers occur to some extent in all of the Decem- 
ber specimens, in nine of them even in the tail. In only four 
(one each of the 6th and 14th and two of the 26th) does the 

first primary still fall far short of the second. 
Most of the January birds are in good plumage, although 

they display, with two exceptions, more or less replacement 
under way on the body and in some cases on the head and neck. 
Three are behind all the others in the rehabilitation of the 
wings and tail. One of these tardy individuals, shot January 
2, 1908, has retained ten old rectrices and the old distal 

primary. Another, taken January 3, 1913, has the distal 
primary about three fourths grown and six rectrices in various 
stages of development. In the remaining one, obtained Janu- 
ary 2, 1908, the distal primary equals the second, and six 
rectrices are being renewed. 

February specimens also show moult. One taken on the 

25th is replacing three rectrices and numerous feathers on the 

upper and lower parts. Another of the 25th is renewing fewer 
feathers on the head, neck, and body and but two rectrices. 
Most of the others exhibit some growing feathers above and 
below. Already disintegration is very apparent. 

March and April specimens show increasing wear and the 

final disappearance of growing feathers. Some of the lag- 

«ards in much worn attire may be hold-overs. 
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The above review of specimens demonstrates the existence of 

a protracted postnuptial moult in this species. I can not posi- 

tively affirm from the specimens at hand whether there is, or 

is not, a limited prenuptial moult or a deferred limited post- 

juvenal one. 

In unworn plumage the white phase of Puffinus opisthomelas 

and Pufinus auricularis present, in the material before me, the 

following distinguishing characters : 

P. opisthomelas P. auricularis 

General aspect above dark General aspect above black. 

brown. 

Sides of neck mottled with Sides of neck more or less 

gray, more or less brownish in 

shade. 

Sides brownish gray (often dis- 

continuous), posteriorly the 

feathers narrowly tipped with 

white. 

Brown predominant in the dark 

color of the lower tail-coverts. 

Axillaries subterminally dark 
brownish gray, narrowly and 
evenly tipped with white. 

mottled with black. 

Sides white, sometimes slightly 
dark gray posteriorly, but feathers 
not narrowly tipped with white. 

Black predominant in the dark 
color of the lower tail-coverts. 

Axillaries sometimes  subter- 
minally dark gray, unevenly tipped 
with white. 

Puffinus auricularis, like Puffinus opisthomelas, browns with 

the wear of the feathers. The measurements of the two species 

overlap. 

The extreme and average dimensions of sixty-two males and 

forty-one females of Puffinus opisthomelas are set forth in 

millimeters in the annexed table. As the distal primary is 

worn or not fully grown in some cases, the wing-measurements 

are only approximately accurate. 

Upper Mandible Middle 

Sex || Wing) Tail. |. Culmen)————_——_— Tarsus |Toe and 
Depth | Width Claw 

Maximum) ji )-y- 2 -- oa | 254 84 | 39.5 9 15/164 5 Saloons, 

Wi bbabsaotobealoe aiduto conor o | 234 74 | 34.8 FeQ 116) 594, 49 

Weaniicniercrareneieteieion atx a | 244 78 | 37.3 8.4 | 14 43 52 

Maximitimicys ste). terete = Q | 252 83 | 38.5 8.6 | 15.5 | 45.9 | 54.5 

Minimum. ... 2.0.22 Q | 235 Wl -\\ 3323 7 11.5 | 39.4 | 48 

Wheaml aiefereiciel ste levelsyetetsts Q | 243 (SY West! Wey) 131.4; || 42.93, ols 

Taking the above tabulation as a criterion, the males have 

‘but little advantage over the females in size. 
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Puffinus auricularis C. H. Townsend: TOwNSEND’S 

SHEARWATER 

Satvin—Puffinus auricularis, 369, 380. 

GopMan—Puffinus auricularis, xli, 112, pl. 31; Puffinus newelli, xli, 115. 

Unlike its congener the Black-vented Shearwater, Town- 

send’s Shearwater appears to be non-migratory, remaining the 

year round in the general vicinage of its breeding grounds. 

In the passage south in 1905, the first representatives of the 

species logged by Mr. Gifford were three individuals in lati- 

tude 19° 37’ N. and longitude 111° 11’ W. on July 25, and the 

last were two in the vicinity of Clipperton Island on August 9. 

On the return voyage in 1906, the first one was noted in lati- 

tude 12° 19’ N. and longitude 104° 3’ W. on October 2, and 

the last in latitude 19° 53’ N. and longitude 118° 1’ W. on 

October 25. 

There are only four specimens in the Expedition collection, 

and all are from the high sea. To supplement this meager 

series, I have borrowed the following: from the Carnegie 
Museum fourteen adults and five young in down collected on 
the Revilla Gigedo Islands; from the Bishop Museum the type 
of Puffinus newelli Henshaw from Maui Island and also a 
specimen obtained on Kauai Island; and from the U. S. 
National Museum the type of Puffinus auricularis C. H. Town- 

send. 

A study of the material enumerated shows that there are 
no constant characters differentiating the Hawaiian from the 
Revilla Gigedo birds. Both belong to one species, Puffinus 
auricularis. The lower tail-coverts are extensively white in 
three Expedition and three Revilla Gigedo examples. The 
mottling on the side of the neck is present in the Kauai speci- 
men, and in one of the Revilla Gigedo specimens it is con- 
tinued across the jugulum in a band about seven eighths of an 
inch in width. The axillaries in all except the Kauai bird ex- 
hibit indications of dark color, in two Revilla Gigedo indi- 
viduals forming conspicuous subterminal patches. Examples 
in fresh plumage from Revilla Gigedo waters are as black as 
the two Hawaiian birds. It is largely this black coloration 
that separates Puffinus auricularis from the closely allied 
Puffinus opisthomelas. (Concerning the relationship of these- 
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two species, see the account of the latter.) As shown in the 
accompanying table, the measurements of the specimens of P. 
auricularis from the Revilla Gigedo and Hawaiian archipela- 
goes overlap.’ 

The following are the colors of the naked parts as taken in 
the flesh by Mr. Gifford: “Upper mandible blackish with 

bluish spot on each side near base; lower mandible blackish 

above sulcus and at tip, blue below sulcus; orbital ring black; 

iris dark brown: feet pinkish white, with some black on toes 

and edges of webs.” 

The five downy young from the Carnegie Museum exhibit 

several stages in the development of plumage. No. 21943, 
May 1, 1897, and No. 21938, April 30, 1897, are in the pro- 
toptyle state, and in color are dark smoke gray, becoming 

grayish white on the lower parts. No. 21951, May 23, 1897, 
is more advanced, the mesoptyles having appeared. The col- 

oration is the same as in the preceding. No. 21937, April 30, 
1897, is still older and has the protoptyles much worn. It is 
like the others in color, the dark smoke gray and grayish white 
reaching to the very base of the mesoptyles. No. 21954, May 
25, 1897, is passing out of the natal down into the definitive 
feathers. The protoptyles have almost disappeared. Vestiges 
of grayish white ones remain on the jugulum. As the mesop- 
tyles all appear to be dark smoke gray, perhaps a double colora- 
tion existed in this bird, the protoptyles being light and the 
mesoptyles dark on the lower parts. 

The adults from the Clarion and San Benedicto colonies 
(taken between the Ist and 31st of May) are in worn plumage 
and almost without exception show feather renewal in progress 
beneath the surface, apparently the beginning of a postnuptial 
moult. Three Expedition birds (obtained on the 9th and 12th 

of October) are finishing a complete moult. 

1 Obviously, Puffinus bannermani Mathews & Iredale (Ibis, 1915, p. 594) is a 
variation of Puffinus auricularis C. H. Townsend, which Messrs. Mathews and Iredale 
confuse with Puffinus opisthomelas Coues. See my account of this latter species. 
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MEASUREMENTS (in millimeters) 

Upper Mandible Middle 
No. Sex | Length | Extent | Wing | Tail | Culmen)\———— Tarsus | Toe and 

Depth | Width Claw 

811] co 345 (iP Cee 74 33 8.4 | 12.2 | 42.9 | 49.1 
DLOS TA leet - ek cllesiee sie 224 | 79 32 8 12.6 | 42.4 | 47.9 
ZIGEO AE Whe teve-tvellbis oe » 222 | 77.8) 31,9 8 12 43 48.8 
DIGS Si Nicvors cee ellieveevace = 23601) tt 35 $23) [1249 || 46 50.1 

810 | 9 368 DRS 242 ae 33.4 8 ADL | 43:5: 4901 
812 Do nteieie ia ebin's See eificcecee.e 75 31.2 7 12.2 | 41.2 | 46.4 
813 | 9 SOS ul nese cer 238 | 81 32.4 7.8 | 11.9 | 40.7 | 46.8 

DUDSG YO: Wirerciats sansa Gce 226 | 78 on 8 125391, 42264] 48:35 
PLES). ead eae eae 230 | 78 31 8 1225) 14325-4922 
QIAO Nie ceacall sccheve avs 239 | 80 35 8 12 44.9 | 50 
7 hey Ye | eee ee 230 | 76 Soi 7.5 | 11.5 | 44 49.5 
PAKY Cy to ae| oi (eee 228 | 71 32 8 1:2) 43.2 | 48.1 
DAQAG EQ Patera catalase ener 229 | 79 31.2 7.6] 11.5 | 44 48.2 
ZO AS sc oacatove Waserepzvece 227 | 78 32 8.4 | 12.5 | 44.4 | 49.8 
ZIQSO2 IO Worcs sieeve so 224 | 79 30.9 7.8 | A255 Pp 4k 22, | 862 
DDS S03 Oo averse al accra cce 229 | 80 30 725 4 1253) 143.54] 487.5: 
ROOF aealeye ats wslloesearens 240 | 80 33.8 9 13.7] 46.5) S16 
VA J | ee lene Sie |S enee 221 | 77 5%) 8 12.5 | 46 47 

Puffinus obscurus (Giiclin): Dusky SHEARWATER; LEAST 

SHEARWATER 

Coves—Puffinus obscurus, II, 137, 144; Puffinus nugax, II, 141, 144; 
[Puffinus] assimilis, V, 192. 

Satvin—Puffinus obscurus, 369, 382; Puffinus assimilis, 370, 384; Puf- 
finus persicus, 369, 381, pl. 4; (?) Puffinus elegans, 370, 385. 

GopMan—Puffinus obscurus, vi, xlii, 126, pl. 34; Puffinus subalaris, xli, 
117; Puffinus auduboni, xiii, 129; Puffnus assimilis, xlii, 133, pl. 35; 
Puffinus bailloni, xiii, 138; Puffinus persicus, xlii, 124, pl. 33; (?) 
Puffinus elegans, xlii, 136, pl. 36. ; 

Following Lord Rothschild and Dr. Hartert,° I have 
grouped under Puffinus obscurus several book species, believ- 
ing them to be merely variations of a single widely distrib- 
uted and essentially non-migratory species. The material 
before me confirms that the intergradation is complete be- 
tween the brownish-backed and bluish-backed birds and that 
they are not separable as distinct species. Perhaps the ex- 
planation of the dual coloration is to be found in dichroma- 
tism, more or less modified by geographic variation. Puffinus 
persicus Hume has been included in the synonymy, as it is 

1 Carnegie Museum. 
2 Type of Puffinus auricularis; U. S. National Museum. 
3“Pufinus newelli;’ Bishop Museum. 
* Type of “Puffinus newells;” Bishop Museum. 
5 Nov. Zool., v. 6, pp. 194-197. 
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not upheld in the descriptions by constant characters, also 
Puffinus elegans Giglioli & Salvadori with a question, its 
status being open to doubt. 

I do not agree with Mr. Gregory M. Mathews in his re- 
jection of Gmelin’s obscura as the specific name of this 
species... The Leverian Museum specimen (preserved in the 
Imperial Museum at Vienna’) and Latham’s description seem 
to me to be a sufficient warrant for retaining the name. The 
two inches difference in length, stated by Latham to exist 
between the Leverian and the other specimen at his com- 
mand, may have been due in part to the make-up of the speci- 
mens. However, the discrepancy does not exceed the limits 
of geographic variation in this species. Even the variation in 
eighteen Galapagos females, measured in the flesh, reaches 
25 mm. Furthermore, the length of the bill, measured along 
the cutting edge, in some specimens equals Latham’s dimen- 
sion: “Bill an inch and a half.” 

According to Mr. Gifford, the Dusky Shearwaters of the 
Galapagos colony apparently do not wander far from their 
birthplace. None were seen beyond latitude 5° 30’ N., longi- 
tude 87° 5’ W. and latitude 2° 29’ S., longitude 90° 4’ W. 
Throughout the archipelago they were very common, haunt- 
ing alike the sheltered bays and coves and the open sea. They 
probably breed on most of the islands, although eggs or 
downy young have been reported from only three. The Ex- 

pedition found at Hood Island a fresh egg and a nestling on 
September 28, a nestling on October 2, fresh and incubated 
eggs on February 1, fresh eggs on February 6, and nestlings 
on June 25. Moreover, two birds were seen to enter holes in 

a cliff on Champion Island in February and one was noted 
in a hole in a cliff on Indefatigable Island in July. Messrs. 
Snodgrass and Heller record a single egg taken in December 
on Wenman Island* and Lord Rothschild and Dr. Hartert 
state that downy young were found on the same island in 

February* and a great many eggs on Culpepper Island in 
July.’ It appears, therefore, that relays protract the breeding 
season, with the laggards causing it to cover most, if not all, 

"1 Birds Austs.. v. 2. pp, 64-68: compare my remarks under P. opisthomelas. 
*Ibis, 1873. p. 47: Birds Austr., v. 2, p. 64 
® Proc. Wash. Acad. Sci., v. 5, p. 241. 
* Nov. Zool., v. 9. pv. 414. 
SIbid., v. 6, p. 196. 
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of the year. Perhaps there are two distinct breeding sea- 
sons, some birds laying in winter, others in summer. 

At Hood Island, quoting in substance from Mr. Gifford’s 
notes, they nested in small tunnel-like holes in the lava sea 

cliffs. The lowest holes were near the water and were damp, 

and the highest were sixty or seventy feet above it. As in 
some other petrels, the male and female become tenants be- 

fore the laying of the single egg, which is placed at the far- 
ther end of the hole, usually on the bare soil or rock, some- 

times within arm’s reach of the entrance. 

These shearwaters are generally silent. However, on two 
occasions in January small flocks were flying about the cliffs 
at Academy Bay, Indefatigable Island, making a twittering 
sound. One evening near Essex Point, Albemarle Island, a 

flock of about a hundred was fishing. There was great ex- 
citement among them. Rushing madly about, they kept up a 
continual twittering. Twice at Hood Island, birds in their 
nesting holes were heard uttering notes somewhat resembling 
the mew of a kitten. In each instance the hole was tenanted 
by a pair of birds. These mewing notes, or one or two 
short shrill notes, were sometimes uttered when the collector’s 
hand was thrust into the hole, which intrusion was always 
resented, a spirited defense being made with bill and claws. 
They showed a disposition to bully other birds. One was seen 
pursuing a Turnstone and several pestered a Brown Pelican 
until he retreated to a cliff to escape from the annoyance. 

Like some others of their tribe, they were sociably in- 
clined, frequently flying about the cliffs and rocks in small 
compact companies or congregating on the water or winging 
their way at times over its surface in loose flocks and strag- 
gling columns. When fishing, a community of interests was 
often formed with other species, particularly the Noddy and 

boobies. 
The flight is usually low and somewhat undulatory, as- 

cendant during the rapid wing strokes (which vary from four 
or five to eight or ten) and descendant during the short sail. 
In rough weather they rise higher and prolong the sailing 

flight, but do not attain to the “beautiful evolutions” of the 
Dark-rumped Petrel. In rising from a calm sea, they extend 
their wings and paddle rapidly forward for about two feet 
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when they clear the water and are fairly a-wing. When 

feeding in windy weather, they often alight for a moment 

without closing their wings. One proved himself well worthy 

of the name of petrel while picking up food during a brisk 

wind. He would poise for a moment, with wings outspread 

and feet just touching the water, and then dart to the wind- 

ward for a few feet without flapping his wings, which ap- 

parently served the same purpose as “the sails of a vessel 

when close-hauled on the wind.” On another occasion a 

flock of about thirty while feeding would fly slowly to the 

windward for a few rods, keeping close to the water, and 

then turn and fly swiftly back to the starting point and 

repeat the maneuver. In calm weather they collected in 

flocks on the water while feeding. On one occasion the birds 

of a company were continually putting their heads under 

water and when something edible was discovered they would 

dive, often remaining beneath the surface for a full minute. 

The remains of small crustaceans were found in the stom- 

achs of several birds taken from nesting holes on Hood 

Island in February. One day a number were flying about a 

brigantine at Villamil, Albemarle Island, apparently attracted 

by the droppings from the cattle that were being hoisted 

aboard. 

Galapagos examples of this species exhibit considerable 

variation, and on the strength of certain features of this varia- 

tion Mr. Gregory M. Mathews has endeavored to separate the 

birds of Culpepper and Wenman islands from those of the 

rest of the archipelago, holding that the former are larger and 

that their under wing-coverts and axillaries are less dusky.’ 

As the Expedition males yielding the maximum measure- 

ments are from Hood Island and as certain specimens from 

that island have white under wing-coverts and axillaries, it is 

evident that Mr. Mathews has mistaken other variations for 

geographic variation. 

The under wing-coverts and axillaries vary in general 

aspect from immaculate white to dark gray. The former 

extreme is typically represented in the Expedition series by 

No. 837, male, February 6, No. 859, male, May 21, No. 885, 

female, June 25, and the latter extreme by No. 839, male, 

1 Birds Austr., v. 2, pp. 62, 70. 
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January 5, No. 820, male, June 28, No. 881, female, May 21. 
In the white extreme the dark color of the flanks is much re- 
stricted. Like most of the birds in definitive feather, two in- 

dividuals passing out of the natal down are intermediate, 
having the under wing-coverts gray and white. The amount 
of white is greater in one than in the other, suggesting that 
the two color extremes may occur in the juvenal plumage. 

A series emerging from the down would clear up the whole 
matter and determine whether these variations are to be cred- 
ited to age or to dichromatism. 

Both eyelids are white, and in some specimens there is an 
obscure whitish postocular streak. The suborbital region is 
frequently invaded by white, and the lores are flecked with it 
in several instances. Examples in high plumage have the 
greater and middle wing-coverts and scapulars broadly mar- 
gined with grayish white and the feathers of the upper parts 
between the rump and bill edged with it, quite distinctly pos- 
teriorly and very faintly anteriorly. As in other dark-vented 
species, the crissum is more or less white. In certain speci- 
mens, whitish and brownish filoplumes occur on the crown, 

occiput, and cervix. No. 815 C. A. S. has albinistic feathers 

on the pileum and cervix, No, 888 C. A. S. has a tendency to 
melanism on the jugulum, and No. 854 C. A. S. possesses 
fourteen fully developed rectrices. The bill of the adult in 
life is black, becoming bluish on the lower mandible between 
the gonys and base; the irises are dark brown; the feet are 
usually flesh-colored, blackish on the outer side (fide Beck and 

Gifford). 
In the Expedition collection there are five nestlings of this 

species representing successive stages of plumage develop- 
ment. No. 920, June 25, is in worn double-down with the 
scapulars just beginning to break from their follicles. Above, 

the specimen is deep mouse gray; below, it is mouse gray, 
relieved by a large grayish white patch on the abdomen and 
by a smaller one on the chest. The same coloration prevails 
in the natal down of the other specimens. No. 921, June 25, 
shows a marked decline in the natal down. The throat, chin, 

lores, orbita, and malar region are partially denuded. Follow- 
ing the lead of the scapulars, the remiges, exterior wing- 
coverts, and contour-feathers of the breast, sides, and upper 
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abdomen are making their appearance under the cover of the 
down. No. 922, June 25, has exposed contour-feathers on 

the interramal space, malar region, lores, orbita, and sub- 
orbital region. Beneath the surface down, the wings and tail 
have assumed definite form and the body, jugulum, and cer- 
vix have become pretty well clothed with contour-feathers. 
Postnatal down has also appeared. No. 919, October 2, has 
thrown off most of the natal down on the pileum, scapulars, 

wings, and upper tail-coverts, and all of it on the tail. Be- 
tween the chin and crissum the down still persists as an outer 
covering. The greater and middle wing-coverts and inner 
secondaries are edged with brown of a more or less grayish 
tint. The scapulars, too, have paler margins, and under cer- 
tain lights these feathers present a grayish appearance. No. 
918, September 28, is almost entirely free from natal down, 

except on the abdomen and posterior portions of the breast, 
where the contour-feathers are hidden. The general color 
aspect of the upper parts is blackish brown. The wings are 
without conspicuous margins. 

The Expedition series contains one hundred and four speci- 
mens in definitive feather, obtained as follows: January, 
three specimens; February, twenty-six; March, one; April, 
seven; May, twenty-eight; June, eighteen; July, two; August, 
seven; September, twelve. The majority of these specimens 
have more or less feather growth in progress, particularly on 
the body, neck, and pileum. Twenty-nine are renewing wing 
and tail feathers as indicated in the following table: 



CALIFORNIA ACADEMY OF SCIENCES [Proc. 4rH Ser. 

Date | poet.) pdms | Sesoqiarigy | Winecoverts| Rectrices 
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The measurements, taken in millimeters, presented in the 

table below are from forty-nine males and fifty females— 

all Galapagos specimens. 

Upper Mandible Middle 
Sex | Wing | Tail | Culmen| ———-———— Tarsus |Toe and 

s Depth | Width Claw 

Maximum. i246. i365 o | 202 74 | 29.7 Tad | 12233 (235.00 4d 
Ly boobies yee cleneeereeren cee o | 181 65 | 25.6 6 10.4 | 31.9 | 37 
MiGant. cre heree emir o | 191 70 | 27.6 6:5. | 1.35) S3ns4l 40,3 

IMA XIU = sare checiae oss Q | 203 77 | 29 7 11.9 | 36.5 | 43 
Minimum .. oc's.0 «cs 2 181 63 | 25 SS) 9.6} 31.5 | 37.8 
Meaniics iis cciaies seas 9 191 70 | 27.4 6.2 | 10.7 1) 33:32) 4025 

Length in flesh: Five males, 285-302 mm. (296); eight- 

een females, 285-310 mm. (299). 



Vor. I, Pr. 11] LOOMIS—A REVIEW OF THE TUBINARES 129 

Extent: One male, 625 mm.; one female, 630 mm. 

As evidenced by the foregoing dimensions, the males and 

females are not conspicuously dissimilar in size. 
Three eggs from Hood Island measure in millimeters: 

47.1x32.9; 48.1x33.9; 48.5x33.8. They are dead white, and 

in form ovate, inclining to elliptical ovate. 

Puffinus carneipes Gould: FLESH-FOOTED SHEARWATER 

Coves—Nectris carneipes, II, 126, 143, V, 192. 
Satvin—Puffinus carneipes, 370, 385. 
GopMAN—Puffinus carneipes, xlii, 142, pl. 37. 

So far as I am aware, this Southern Hemisphere shearwater 
has been reported for the eastern side of the Pacific only from 
the vicinity of Point Pinos, California, where Mr. R. H. Beck 
has secured during his various expeditions ten specimens for 
the Academy and four for the University of California. His 
first specimen was taken on November 23, 1903, and his second 
and third on November 24, 1904. These specimens were the 
property of the Academy and were destroyed in the Conflagra- 
tion of April, 1906. The other Academy specimens (seven 
males) were obtained in 1907. Mr. Beck’s notes concerning 
them are as follows: 

During my eleven months’ stay in 1907 I saw nine Flesh- 
footed Shearwaters. They were then perhaps more plentiful 
than in other seasons; though the close watch I kept on shear- 
waters that year and the abundance of Sooty Shearwaters 
partly account for so many being seen. 

On February 27, while I was out six miles northwest of the 
buoy amongst a large flock of fishing birds, I noticed a Flesh- 
footed Shearwater flying past. A long shot caused him to 
circle off and drop; but in the choppy sea I would have lost him 
had not a Cooper’s Shearwater circled about and showed the 

dead bird’s position. 
On April 29, about six miles northwest of the buoy, I scared 

up a small bunch of Sooty Shearwaters, and a Flesh-footed 
swung up and was shot. 

June 25 was foggy, with shearwaters abundant from Moss 
Beach to Seal Rocks. A mile or so off Seal Rocks a Flesh- 
footed Shearwater, two hundred yards away, was seen flying 
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along towards Point Pinos. A dead Sooty Shearwater thrown 
into the air called him over and he was secured. He flew with 
slower wing beats and was more deliberate in flight than the 
Sooty Shearwaters. 

On July 22, while I was trying to get early southbound 
Sabine’s Gulls that were resting in company with Sooty Shear- 
waters some distance off Point Cypress, a Flesh-footed Shear- 
water flew up. A hasty shot, with but one barrel loaded, sent 

him off wounded, but I could not find him on the rippling 
water. 

August 27 I was out about four miles northeast of Point 
Pinos amongst thousands of Sooty Shearwaters. As one of the 
constantly passing throng flew by me, I noticed the light- 
colored bill and shot the bird, securing thus another Flesh- 
footed Shearwater. 

September 2, while in the same vicinity, one of the shear- 

waters that flew over my head from behind had a light-colored 
bill. Hastily dropping the oars and grabbing my gun, I shot 
the bird, and, as anticipated, it proved to be a Flesh-footed 

Shearwater. 

October 28 I was out about six miles northeast of the buoy 
and noticed a Flesh-footed flying south with a single Sooty 
Shearwater. A long shot at seventy-five yards distance failed 
to stop him. 

November 4 I got out about eight miles north of Point Pinos 
and in a large flock of about twenty thousand Sooty Shear- 
waters secured two Flesh-footed that flew up to me. No others 

were seen, though possibly present in other portions of the 

scattered flock. Two Buller’s Shearwaters were taken here 
and also a Slender-billed Shearwater and several Cooper’s 
Shearwaters. 

Inasmuch as the light-colored bill is so characteristic in life, 
Pale-billed Shearwater would perhaps be a more fitting name 
for this species than Flesh-footed, or Fleshy-footed, Shear- 
water. , 

The four specimens belonging to the University of California 
were captured in 1910—a male and a female on September 7, 

a male on September 23, and a female on November 1. 
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On the labels of the two males of November 4, 1907, Mr. 

Beck notes that the testes showed functional activity, evidenc- 
ing that the season of reproduction was beginning, not ending. 
Furthermore, the male of February 27, 1907, was taken on the 

same day that the advanced guard of Sooty and Cooper’s 

Shearwaters appeared. 

Judging from the manner of their occurrence, it seems evi- 
dent that the Flesh-footed Shearwaters frequenting the ocean 
in the vicinity of Point Pinos, California, are regular, but not 

common visitors from the antipodes and that they follow in 
their exodus- and return-migrations the American coast route 
of the Sooty Shearwaters. 

In fresh plumage the lower parts are deep mouse gray, in 
certain specimens more or less varied by obscure pale edgings, 
especially on the breast and abdomen. With wear the general 
aspect of the plumage becomes decidedly brownish. New 
inner primaries in some instances are frosted with gray, and in 
high feather the tertials and longer scapulars are margined 
with grayish white, and more rarely the greater wing-coverts 
are tipped with it. 

So far as witnessed by the specimens at hand, the Flesh- 
footed Shearwater’s moult corresponds with that of the Sooty 
and Cooper’s shearwaters. In the specimen obtained on Feb- 
ruary 27 renewal is progressing on the crown, cervix, back, 
jugulum, breast, abdomen, and in the lower tail-coverts and 

tail. The wings are much worn, particularly the greater 
coverts. In the specimen secured on April 29 the five inner 
primaries (not counting the remicle) and two rectrices are 
being replaced. Although somewhat the worse for wear, the 
specimens taken on June 25, August 27, and September 2 have 

scarcely any replacement in progress. The male of September 
7 is in fine plumage with relatively few worn or growing 
feathers. The female of the same date, however, is not as for- 

ward. In the male of September 23, in the female of Novem- 
ber 1, and in the two males of November 4 the distal primary 
is not fully grown and there are still some old feathers on the 
back; otherwise the moult appears to be about completed. 
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MEASUREMENTS (in millimeters) 

Upper Mandible Middle 

No. Sex | Length | Extent | Wing | Tail | Culmen| ———~——— Tarsus |Toe and 
Depth | Width Claw 

9519 | of 470 | 1145 | 333 | 113 | 43.7 | 12.2 | 18 52.7 | 66.1 
9520| co 480 | 1090 | 322 | 113 | 43 LOST |) LES S22 5684 
9521 ‘sch ABS lec ose 330 | 111 | 44.7 | 12 18.5 | 50.7 166.5 
EY 225 tae SR Acer] (eee 327 | 111 | 42 12 17 | 50.3 | 163.4 
9523 | ot 490 | 1105 | 325 | 119 | 43.4 | 12 18.1 | 49.3 | 66.2 
9524 | @ 470 | 1095 | 3217) 108 | 44.2 | 12.7 | 18.5 | 51.7 | 64.3 
9525 | oF 480 | 1085 | 3217) 113 | 42.9 | 11.9 | 18.5 | 50.8 | 69 

18688!) 470 | 1092 | 326 | 108 | 40.2 | 11.3 | 18 51.1 | 66.4 
18689!) of 470 | 1092 | 325% 112 | 41.3 | 12.8 | 18 50 65 
186871) 9 489 | 1080 | 329 | 111 | 41.6] 11 16.8 | 52.1 | 68.6 
18690") 9 483 | 1118 | 328°] 116 | 42 12.5 | 18.4 | 52.8 | 67.4 

Puffinus griseus (Gielin): Sooty SHEARWATER 

Coves—Nectris fuliginosus, II, 123, 143; Nectris amaurosoma, II, 124, 
143; Puflinus fuliginosus, V, 192; Puffinus amaurisoma, V, 192. 

Satvin—Puftinus griseus, 370, 386. 
GopMan—Puffinus griseus, xlii, 145, pl. 38. 

After breeding in the South Temperate Zone, the Sooty 
Shearwaters in their exodus-migration cross the Equator in 
great numbers. Off Point Pinos, California, they arrive in 

strength during the latter part of April and in May, and are 
very abundant at intervals until later autumn. Stragglers 
occur after the departure of the hosts for their Southern Hemi- 
sphere breeding stations, Mr. Beck and myself having obtained 
individuals in December and January. Seventy-five observed 
by Mr. Beck on February 27, 1907, thirteen of which were 
taken, apparently belonged to the vanguard of that year’s 
migration; in common with the Cooper’s Shearwaters whose 
advent was on the same day. 

Usually the Sooty Shearwaters avoid the landlocked har- 
bors. At times, however, they follow their prey through the 

Golden Gate to San Francisco Bay, venturing as far as Alca- 
traz and Angel islands. The Expedition lost sight of them in 
the vicinity of the San Benito Islands, Lower California, and 

did not meet with them again until the home voyage was nearly 
over, the course of the schooner Academy being outside of 

1 Mus. Vertebr. Zool., Univ. Calif. 
? Distal primary not fully grown. 
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their fly-line. But two specimens were preserved, and these 
were shot on November 19, 1906, in latitude 35° 40’ N., longi- 

tude 133° 14 W. 
The Academy’s two hundred and twenty-three specimens, 

from the ocean off California, exhibit considerable color varia- 

tion, particularly on the under surfaces of the body and wings. 
In extreme light examples, the chin and throat are grayish 
white ; the basal and subterminal portions of the feathers of the 
jugulum and breast are also grayish white, giving to the lower 
parts a mottled appearance; the shorter axillaries are varied 
with grayish white; the under coverts of the wings are white 
with only slight indications of gray. In extreme dark ex- 
amples, the chin and throat are deep gray, the basal portions 
of the feathers of the jugulum and breast are lighter gray, and 
the general aspect of the under coverts of the wings is gray 
instead of white. 

Whether age, geographic variation, or dichromatism is the 
bottom fact in this dual coloration, can not be affirmed abso- 

lutely from the material at hand—skins of sea-killed birds. 
Nevertheless, the preponderance of evidence is in favor of 
dichromatism, for the growing feathers manifest no age transi- 
tion, being like the worn ones they are succeeding, and on 

breeding grounds parallel examples of bicoloration occur in 
other petrels independent of geographic variation. 

The superficial color of the lower parts varies in different 
specimens from mouse gray to deep mouse gray, more or less 
intensified on the jugulum. New primaries, secondaries, and 
wing-coverts are often frosted with gray and the dorsal 
feathers and tertials are sometimes quite distinctly edged with 
it. With the decline of the plumage, the coloration changes, 
wearing browner on the upper and lower parts. In a few 
specimens the supraloral region is varied with grayish white, 
and in some instances gray filoplumes adorn the occiput, auric- 
ulars, cervix, and sides of neck, and even the back anteriorly. 
No. 9577 C. A. S. has a supernumerary rectrix, the total num- 
ber of rectrices being thirteen instead of twelve. 

Albinism is not uncommon in this species. The Academy’s 
collection contains half a dozen striking examples of it. In 
one specimen (No. 9705, female, June 17, 1907), the plumage 
of the head, neck, and anterior portions of the back and breast 
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is white, relieved by a few gray feathers on the throat. The 

rest of the body-plumage (except that of the rump) and the 
tail-coverts are extensively white. Nearly all the greater wing- 

coverts, the growing inner primaries, and some of the sec- 
ondaries and scapulars are wholly white. According to Mr. 
Beck’s label, in life the irises were brown and the feet and bill 

white, the latter tipped with brown. There is such regularity 
in the abnormal coloration that this specimen might be easily 
mistaken for a nondescript. Ina second specimen (No. 16062, 
female, September 6, 1909), the plumage of the head and neck 

is immaculate white. The rest of the body-plumage (except 
the white-tipped scapulars), the wings, and the tail-coverts are 

largely white. Two specimens present a general pied appear- 
ance above and below. Another is conspicuously varied with 
white on the posterior portions of the pileum and on the cervix 
and sides of the head and neck. In the remaining specimen, 
the white variations are also pronounced, but are restricted to 

the back and sides of the head, with a partial invasion of the 

cervix and sides of neck. 

The Academy’s series is divided according to calendar 
months as follows: January, five specimens; February, thir- 

teen; March, one; April, fourteen; May, forty-six; June, thirty- 

two; July, fourteen; August, sixteen; September, thirty-five; 
October, twenty-nine; November, twelve; December, six. In 

some cases these specimens represent the extreme results of 

abrasion and bleaching, Mr. Beck having selected them on that 
account. 

As a whole, the Sooty Shearwaters obtained on February 
27, 1907, are much further along in the moult than the Cooper’s 

Shearwaters taken on the same day. The more forward ex- 
amples are moulting the inner primaries, secondaries, wing- 
coverts, the rectrices and their coverts, and the plumage of the 

upper and lower parts. Several of the specimens appear to be 

in nearly complete attire, which old telltale feathers prove is 

not the sequence of a postjuvenal moult. One of the speci- 

mens is growing the eighth primary on each wing, although all 

the other primaries have apparently been replaced. In two 
backward examples, both in worn dress, none of the primaries 
or rectrices have succumbed to moult. 
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It is believed that the February birds are early breeders and 

therefore early in their migration and, with individual excep- 
tions, in their moulting. Outdoor study will throw further 

light on these matters. 

The single March specimen, obtained on the 8th, displays no 

obvious signs of feather growth in progress. 

As in Cooper’s Shearwater, April specimens of the Sooty 

Shearwater are later in their moulting than the February ones. 

Of eight showing definite feather restoration, only five are re- 

placing their primaries. The usual individuality is manifested. 

A specimen taken on the 8th is renewing the three inner 

primaries on the left wing, and the two inner ones on the right, 

not counting the remicle. A specimen obtained on the 25th 

has made a slight advance and is renewing the three inner 

primaries on the left wing and the four inner ones on the right. 

In three specimens secured on the 29th, one is renewing the 

three inner primaries on both wings and two, the seven inner 

primaries. One of the last two specimens is also acquiring a 

new rectrix, the only instance of tail renewal in the entire April 

series. In some individuals, the primaries and other plumage 

are in relatively good condition, but worn and faded feathers 

are not wanting here and there to mark such birds as old ones, 

probably late in completing their previous moult. 

May specimens show irregular advancement in their moult- 

ing. Of twelve captured on the 6th, eight have cast from three 

to five of the innermost primaries, and four, none of them; in 

three instances the greater and lesser wing-coverts are in- 

volved. Of five specimens taken on the 8th, one is in worn garb 

with no obvious feather replacement under way, while two are 

at the other extreme, being well along in the postnuptial moult, 

the foremost retaining only the first of its old primaries. Three 

of the 13th and two each of the 15th and 18th are as backward 

as those of the 6th. One of the 21st is in fine plumage with no 
dilapidated feathers betraying age, albeit it possesses some 
feathers still in the sheath, including four rectrices. In con- 

trast, is a worn bird of the 24th with all its old primaries in 

place. As a whole, the remaining May specimens (four se- 

cured on the 21st, two on the 23rd, six on the 24th, and two 

each on the 27th, 28th, 29th, and 3lst) show advance over 
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those obtained during the first half of the month. Most of 

them are renewing from five to six innermost primaries and 

the greater and lesser wing-coverts. A number, also, are be- 
ginning to replace their inner secondaries. Two are growing 

rectrices. The only other instances in the May series are the 

three forward birds of the 8th and 21st. 

A specimen taken on June 1 has outstripped in the moult 

three specimens taken on June 27. Its plumage is in fine 
condition with but few worn or growing feathers. The three 

tardy birds are abraded and bleached with feather renewal 
active. Of the old primaries, four outermost are left in one 

specimen, three in another, and three on the right wing and 
two on the left in the remaining specimen. The rest of the 

June birds (in dates, scattered along between the 3rd and 

25th) further illustrate individual variability in the moult; 
some have lagged behind and others have pressed forward. 

Viewed as a whole, the rehabilitation is more advanced than in 
the May series. 

With the exception of one obtained on the 24th and another 

on the 26th, the birds secured in July were taken between the 

Ist and 12th of the month. In general, they show progress in 

the moult, and there is about the same proportion of backward 
and forward individuals as in the preceding months. One has 
the plumage of the lower parts of the body much worn, par- 
ticularly on the anterior portions of the breast, where the 
feathers are frayed nearly to the shaft and badly faded. The 
fore-neck, upper parts, inner primaries, and some of the sec- 
ondaries and wing-coverts are in good condition. None of the 
specimens appear to be birds-of-the-year. 

Of the specimens taken during August, six were obtained on 
the 17th, eight on the 19th, and one each on the 27th and 30th. 

In one specimen, an old distal primary and numerous old dorsal 

feathers still resist the advance of the moult. Eight speci- 
mens have lost their worn feathers and are nearly in complete 

plumage. In each, the sheath persists in two or more rectrices 

and in the distal primary. Two other specimens are also in 

new dress, but feather renewal appears to be about over in 
them. The five remaining specimens show some wear and 
lesser replacement. 
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The series of September has its share of specimens that are 
late in finishing the moult. In eight (one each of the 2nd, 4th, 
Oth, 10th, 20th, and 22nd and two of the 27th) the distal 

primary and a varying number of rectrices are in process of 
growth. There is also more or less minor renewal progressing 
in these specimens and in most of the others of the series. 

Three are much the worse for wear on the lower parts, pos- 
terior to the jugulum, and on the greater and middle wing- 
coverts. On portions of the breast, and in spots elsewhere in 
the worn areas, the feathers are frayed nearly to the shaft and 

greatly bleached. 

October and November specimens show rapid decline or com- 
plete cessation in feather growth. In three October specimens 
(one of them apparently out of health) it has not ceased in the 
primaries and rectrices, nor in the rectrices of two other 

October specimens and a November one. 

The stragglers of December and January are about at a 
standstill in their plumage, except one of January 7, which is 
replacing feathers on the head, neck, and body. 

The extensive series, reviewed above, makes it clear that 

there is a protracted postnuptial moult in this species, but does 

not make it clear that there is a limited prenuptial or a deferred 
limited postjuvenal one. 

Tabulated below are the extreme and average measurements 

in millimeters of one hundred and _ sixty-five specimens 
(seventy-eight males and eighty-seven females) obtained off 

the coast of California. 

Upper Mandible Middle 

Sex | Wing | Tail |Culmen|————]7____| Tarsus |Toe and 
Depth | Width Claw 

Maximiumis: e) sve crise oa} 314 94 | 47.3 | 11.9 | 18 56.9 | 69.4 
Minimume asses oe o | 282 80 | 40.1 9.1 | 14.5 | 50.3 | 60 
Means ric cysts njelss ervaceis o | 301 88 | 43 10.2 | 16.4 | 53.5 | 65.2 

Maximum jerrictterae 9 | 318 | 97 | 45 LORS LID) S50. 68 
IMamim tami siete reece esse Q | 281 81 | 38.3 878) | '13'56),|/ 50 60 
Meant scisiccr ain: 9r7/299) 89 | 41.8 ORS LS 9 SS 64.2 

Judging by the foregoing table, the majority of the females 

are somewhat inferior to the males in size. 
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Puffinus tenuirostris (Temminck) : SLENDER-BILLED 

SHEARWATER 

Covres—Nectris tenuirostris, II, 126, 143; Nectris brevicauda, II, 127; 
N. brevicaudus, II, 143. 

SaLvin—Puffinus tenuirostris, 370, 388. 
GopMAN—Puffinus tenuirostris, xlii, 149, pl. 39. 

As is well known, the Slender-billed Shearwater is a South- 
ern Hemisphere species that penetrates into Arctic regions in 
its exodus-migration. Offshore in the vicinity of Point Pinos, 

California, it has been found by Mr. Beck and other collectors 
to be rather common in November or December in some years, 

and in others, rare or apparently absent. Individuals have also 
been met with by Mr. Beck in October and January, his 
earliest record being a solitary specimen, taken October 13, 

1910, and his latest, a straggler taken January 30, 1908.* Ac- 
cording to Mr. Beck’s label, the ova in a female of December 
2 were functionally enlarged. It should be added, that this 
species has not been detected in spring and summer in the 
hosts of Sooty Shearwaters. 

The fact that the Slender-billed Shearwaters are late and 
irregular in their occurrence off Point Pinos is of peculiar in- 
terest, creating the doubt whether they are really returning 
migrants bound for South American breeding stations, or 
whether they are strays that have missed their way and, falling 
in with the rear guard of the Sooty Shearwaters, have come 
down the wrong coast, the American instead of the Asiatic. 
It is hoped that Mr. Beck’s explorations off the mainland of 
Chile will clear up the matter. 

No specimens of this species were brought back by the 
Academy’s Galapagos Expedition. 

Bicoloration in the Sooty Shearwater finds a counterpart in 
the Slender-billed. In extreme dark examples of the latter 
species the general aspect of the under coverts of the wings is 
gray; the feathers of the throat are superficially dark gray, be- 
coming pale gray beneath the surface. In extreme light ex- 
amples the general aspect of the under coverts of the wings is 
decidedly grayish white; the chin and anterior portions of the 
throat are likewise grayish white, sometimes mottled with 

1The record for “April 10’’ in Dr. Grinnell’s Distributional List of the Birds of 
California, p. 27, is a lapsus calami. 
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gray, and white, more or less tinged with gray, prevails at the 
base of the feathers of the jugulum and breast. The two ex- 
tremes are linked together by intermediates. While the sig- 
nificance of this dual coloration has not been fully determined, 
the collateral evidence, which is of the same character as that 

presented in the Sooty Shearwater, is in favor of dichromatism 

—not of age or geographic variation. We must look to future 
investigations on nesting grounds for a final settlement of the 
case. 

Judging from the original description, the type of Puffinus 
intermedius Hull’ is apparently intermediate between the light 
and dark phases of P. tenwirostris; its bill is too short for P. 

griseus. 
The dark gray of the lower parts varies somewhat in differ- 

ent specimens, and is often of a distinctly brownish shade, be- 
coming still browner by wearing. In some specimens the 
feathers of the breast and abdomen are conspicuously tipped 
with pale gray. No. 9731 C. A. S. has numerous obscure 
brownish and brownish white bars on the throat and brownish 
ones on the sides of the head posterior to the eyes, and No. 
9743 C. A. S. has fourteen fully developed rectrices. 

Of the Academy’s series of fifty-five specimens from the 
ocean off Point Pinos, California, three were taken in October, 

twelve in November, thirty-four in December, and six in Janu- 
ary. The general condition of the plumage in this series is 
similar to that obtaining in the Sooty Shearwater during the 
same months of the year. Several specimens are belated in 
moult; two (Dec. 2, 9) have the distal primaries still in the 
sheath, and one of them, also three rectrices. Two other speci- 

mens (Dec. 2, Jan. 2) are growing single rectrices and two 
others (Dec. 2, Jan. 2) are renewing feathers on the hind neck 
and back. A couple of Alaskan specimens from the Carnegie 
Museum, taken June 25, are well along in a complete moult. 

The relationship is very close between Puffinus tenwirostris 
and Puffinus griseus. As manifested in the accompanying 
tables, the maximum measurements of the former species over- 
lap the minimum ones of the latter, except in the length of the 
culmen. The total length, taken from skins, also shows an 
overlapping, which, however, may disappear in measurements 

1 Emu, v. 11, p. 98. 
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taken in the flesh. The most tangible characters separating the 

two species are the form and dimensions of the bill. The bill 

of P. tenuirostris is shorter than that of P. griseus; it is also 

weaker at the tip and relatively, sometimes actually, wider at 

the base. The culmen in forty-four specimens measures 29.7— 

35 mm., while in one hundred and sixty-five specimens of P. 

griseus it measures 38.3—47.3 mm. P. tenuirostris is further 

distinguished, in the dark phase, by the uniformity of the gray 

of the under coverts of the wing, the shaft stripes and other 

heavy dark markings often present on these coverts in P. 

griseus being altogether wanting. Jn the extreme light phase 

of both species the under coverts of the wing are white, and 

therefore not diagnostic. 

Mr. Ridgway’s analytical key to P. tenwirostris’ is not 

always adequate; the exposed culmen in short-footed examples 

(notably No. 9758 C. A. S.) is sometimes decidedly longer 

than the combined length of the first two divisions of the outer 
toe. The keys of Mr. Salvin and Dr. Godman are still more 

inadequate, the length of the wing’ and absence of white on the 
under wing-coverts’ being given as differential characters of 

the species. 

Appended are the dimensions in millimeters of twenty-two 

males and twenty-two females—all from the ocean in the vicin- 

ity of Point Pinos, California. 

Upper Mandible Middle 
Sex | Wing | Tail | Culmen|——_]7______| Tarsus |Toe and 

Depth | Width Claw 

Maximum. . 052. d.:... o’ | 290 90 | 35 9.6 | 16 51 63.5 
Minimums sia eases o | 266 8i- |} 31.7 8 14 46 58 
Mean’ icc. descents oe | 282 85 | 33.3 8.8 | 14.7 | 48.2 | 60.9 

Maximum. «2 sjscc00 00.6 Q | 286 87 | 35 9.5) |) PSP SOS 6253 
Minimum...........] 9 | 264 CLV 297 8 13.2 | 44.3 | 56.1 
Means. <..csaancactier Q | 274 84 | 33 8.7 | 14.4 | 48.2 | 59.5 

The above measurements show a slight difference in the size 

of the sexes in favor of the males. 

1 Man. N. A. Birds, p. 62. 
2 Salvin, monograph, p. 370. 
3 Mon. Petrels, p. xlii. 



Vor. II, Pr. Il] LOOMIS—A REVIEW OF THE TUBINARES 141 

Puffinus nativitatis Streets: CHuRIstMAS ISLAND SHEARWATER 

Satvin—Puffinus nativitatis, 370, 389. 
GopMAN—Puffinus nativitatis, xlii, 153, pl. 40. 

Lord Rothschild and Dr. Hartert record without date a “ ? 
ad. at sea, 12° 5’ lat. N., 107° long. W.’? I know of no other 
instance of a specimen having been captured within our bounds. 

In three Laysan Island specimens (a female of May 17, a 
male of May 21, and an undated male) feather renewal appears 
to be at rest. Although apparently fully grown, the distal 
primary is somewhat shorter than the second in the female and 
one of the males. <A like discrepancy has been observed in 

other shearwaters. 

MEASUREMENTS (in millimeters) 

Upper Mandible Middle 
No. Sex Wing | Tail | Culmen |————————————] Tarsus Toe and 

Depth Width Claw 

18873 foul 247 90 32555 9 135.5 44 50.1 
5650? fol 251 91 31 8.5 125 41.3 52 
5649 ? 2 258 88 30 8.7 13 41.9 48 

Puffinus chlororhynchus Lesson: WWEDGE-TAILED SHEARWATER 

Plate 17 

Cor chlororhynchus, Il, 123, 142; Thiellus sphenurus, U, 

Satvin—Puffinus chlororhynchus, 369, 372; Puffinus cuneatus, 369, 371. 
SOD eres chlororhynchus, xl, 84, pl. 24; Puffinus cuneatus, 

x1, , Pl. * 

To Dr. Godman belongs the credit of having first suggested 
in print® that Puffinus cuneatus Salvin is a synonym of Puffinus 

chlororhynchus Lesson, the type specimens representing re- 
spectively the light and dark phases of a single species. 

The series before me illustrates fairly well the variations 
shown in specimens from the Revilla Gigedo, Hawaiian, Ker- 
madec, and Seychelle islands. Intergradation is complete 
throughout this series, there being no constant differences 
either in color or size. 

1 Nov. Zool., v. 9, p. 414. 
? Stanford Univ. 
3 Mon. Petrels, pp. 79, 80. 



142 CALIFORNIA ACADEMY OF SCIENCES  [Proc. 47H SER. 

I consider that Lesson’s type (preserved in the Natural His- 
tory Museum at Paris) and original description afford a better 
basis for determining the specific name of this species than 
Latham’s description of his Pacific Petrel, upon which Procel- 
laria pacifica Gmelin was founded.’ “Length twenty-two 
inches” is in itself a sufficient discrepancy to disqualify 
Latham’s description. 

Although widely dispersed, the individuals of this species do 
not appear to be migratory, the different colonies apparently 
frequenting only the seas adjacent to their native islands. 

The Galapagos Expedition, as stated in Mr. Gifford’s notes, 
first encountered Wedge-tailed Shearwaters on July 23, 1905, 
in latitude 20° 59° N., longitude 111° 57’ W. Only a few 
were seen then, but two days later they were common in lati- 

tude 19° 37’ N., longitude 111° 11’ W. Two that were shot 
on wing were devoured by sharks before they could be re- 
covered from the water. The rookery on San Benedicto Island 
was visited on July 26, and was found to be in a flourishing 
condition. Although the season was advanced, no downy 
young were discovered; the eggs, however, as a rule were 
hard-set. In some instances two old birds without an egg 
occupied a burrow. The burrows were about four feet in 
length and rarely had more than one turn. As Clipperton 
Island was neared, these shearwaters became scarce. August 
10 seven of the light phase, apparently superannuated birds, 
were found on the island—three in caves and four on the bank 
of the lagoon. They were the last individuals observed during 
the outward voyage. On the return voyage the first were seen 
on September 28, 1906, in latitude 7° 23’ N., longitude 97° 48’ 
W. Thereafter they were met with daily for nearly three 
weeks. They were most numerous on October 8 in latitude 
14° 40’ N., longitude 109° 26’ W. The last one was left 
astern on October 18 in latitude 16° 55’ N., longitude 112° 
55’ W. 

The diary of Mr. Alexander Sterling Bunnell, who accom- 
panied the Academy’s Revilla Gigedo Expedition of 1903, con- 
tains the following notes on the San Benedicto colony: 

May 15, 1903. Toward sunset the Wedge-tailed Shear- 
waters came by thousands from the ocean and down from the 

1Cf. Mathews, Birds Austr., v. 2, pp. 79, 80. 
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cliffs, filling the air for half a mile, as high as the highest cliff, 
900 feet. Their flight was flitting, bat-like, with an occasional 

sail. The whole concourse, with individual exceptions, moved 
as if it were a liquid, being stirred in various places. Now and 
then one uttered a low cat-like call. They were flying so thick 

and fast that they often bumped into one another. They did 
not light on the water and appeared to be doing nothing. Es- 

pecially when we gave their cat-call or killed some, they came 
close to the boat, so close that we got all the specimens we 

wanted by batting them with the oar. The white-breasted 
ones were a very small proportion of the total number. As 
dusk came on their flight extended to their burrows high on the 
cliffs, but as night fell they flew near the water and spread out. 

May 17. I climbed the main peak of the island, 900 feet in 

height. It is a cinder cone, composed entirely of powdery 

pumice caked by water and cut with a hundred steep, deep 
gorges, radiating from the summit on most sides, and broken 
by a cliff on the southeast. The whole cone was honeycombed 

with the burrows of these shearwaters and as I walked over it 
I heard their growls, which sounded like a combination of the 
north wind blowing through a knot hole, the wild cat’s growl, 
and the screech owl’s call. Every few steps I sank thigh deep 

into the burrows, raising a choking and blinding dust. A cloud 

of dust was always about the cone when the wind blew. At the 
mouths of the burrows the hardened ash was weatherworn into 
pillars, cupolas, terraces, giving to the rookery an appearance 
very much like the houses of cliff-dwellers. There were run- 
ways leading to each burrow marked with the birds’ tracks. 
The direction of the tracks at the mouth often showed whether 
the birds were at home or abroad. If a cat-moaning is heard, 

two birds will be found in the burrow. A strong odor of musk 
was always apparent. The burrows extended in a horizontal 
direction, and were sometimes eight by seven inches at the 

opening and from four to eight feet in length, with a larger 

nesting cavity at the farther end. They were often four or 
five feet below the surface and usually had a slight turn. Some 
had a little grass or twigs in them. Few birds were seen on the 

cone outside the burrows. Occasionally one came in and sailed 
around, over and back, keeping close to the surface; then it 
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suddenly dropped and scurried into its burrow, raising a cloud 

of dust. 
May 23. It is too early yet for eggs. 

A series from San Benedicto Island illustrating the transi- 
tion from the natal down to the definitive feathers would be 
especially instructive, showing whether or not the light phase 
is light-colored from birth, and the dark phase, dark-colored. 
It is apropos to note that Mr. William Alanson Bryan states 
that a nestling of the light Marcus Island bird is “a smoky 
lilac-gray over the back and top of the head, and very light 

pearl gray on the under parts, darkest on the abdomen,” and 
that Mr. T. Iredale notes that the “down of the young was 
dark grey’* in the dark phase prevailing on the Kermadec 
Islands. 

The Expedition specimens show some points worthy of 
special mention. A female (No. 748 C. A. S.), taken July 25, 
1905, in latitude 19° 40° N. and longitude 112° W., is im- 

maculate white underneath from bill to crissum; none of the 

Hawaiian specimens I have handled are whiter (plate 17). 
Concealed portions of the dorsal feathers of this specimen are 
more or less washed with gray. Ina moulting white-breasted 
male, obtained on October 4, 1906, the general aspect of the 

upper parts is quite gray. The throat in extreme examples of 
the dark phase is not grayer than in four specimens from the 
Kermadec Islands. As in certain other dark-bodied shearwaters, 

the dark gray browns with wear. The feathers of the lower 
parts are white basally in some birds of the dark phase and 
gray in others, the former condition indicating an approach 
toward the light phase. No. 116767 U. S. Nat. Mus., dark 
phase, Kauai Island, Hawaiian Archipelago, also has the 
teathers of the under surface white at the base, especially on 
the breast. Puffinus knudsent Stejneger* was founded on a 
white-breasted bird from Kauai Island, not on a dark-breasted 
one, as implied by Dr. Godman* in quoting from an article® by 
Mr. A. W. Anthony. Some specimens have gray filoplumes on 
the occiput, cervix, and sides of the head and neck. 

1 Occ. Papers B. P. B. Mus., v. 2, no. 1, p. 108. 
2 Emu, v. 10, p. 12. 
3Proc. U. S. Nat. Mus., 1888, v. 11, pp. 93, 94. 
* Mon. Petrels, p. 77; cf. Biol. Centr.-Amer., Aves, v. 3, p. 433. 
5 Auk, v. 17, pp. 250, 251. 
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Mr. Gregory M. Mathews remarks that the “all dark birds 
from San Benedicto Island are separable from any other form 
of P. pacificus [=chlororhynchus| by their more powerful 
bills.”* Not one of the San Benedicto birds at hand has a bill 
as large as that of a male from the Kermadec Islands, which 
has the chord of the exposed culmen 44.1 mm., the depth of the 
upper mandible 12.2 mm., and the width 18 mm. 

The Expedition collection contained fifty-five specimens. 
When outward-bound in 1905, fifteen were taken at sea on 

July 25, twenty-one from burrows on San Benedicto Island on 
July 26, two at sea on August 8, and three on Clipperton Island 
on August 10; when homeward-bound in 1906, fourteen were 
secured at sea between the 4th and 12th of October. 

The specimens captured at sea on July 25 are in worn 
plumage with renewal commencing on the pileum, cervix, 
jugulum, and breast, and in some instances on the abdomen. 

Specimens taken from burrows on the following day are also 
in worn dress, but as a whole are more backward in their 

moulting. The August specimens are in about the same con- 
dition as the July ones. Those of October show advance both 
in wear and restoration; the primaries and rectrices, however, 

are still unaffected by the moult. 

Inasmuch as specimens taken from burrows are often worn 
and faded, it becomes apparent that breeding stations can not 
be relied upon implicitly to furnish typical examples of geo- 
graphic, or other, variations in color. 

Seventeen males and thirty females of the Expedition afford 
the following measurements in millimeters : 

Upper Mandible Middle 

Sex | Wing | Tail | Culmen) ———_~———] Tarsus |Toe and 
Depth | Width Claw 

Maximumysen ado cls o | 309 | 148 | 41.2 | 11.5 | 17.2 | 48.2 | 62 
Minimumis esc ao aee o | 289 | 129 | 36.6 OES asic On| 41 ane 520 2 
Meantiinnnenentce ue 2999 (1381/39 00 10L5) 15.7 | 46.6 | 57.5 

Maximum enn: Q | 311 | 145 | 42.1 | 11.9 | 17.6 | 48.1 | 61 
Minimtumnyseeen Q | 287 | 128 | 36.6 922) 14.5: 43.8 153 
Meansysnesercree Q | 298 | 138 | 38.9 | 10.3 | 15.7 | 46 Sez 

Length and extent in flesh: One male, 444 mm., 978 mm.; 

one female, 430 mm., 980 mm. 

1 Birds Austr., v. 2, p. 84. 
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From the above, it seems that the average dimensions of the 

females do not fall short of those of the males. 

A dozen eggs from San Benedicto Island are white, and vary 
in form from ovate to elongate ovate, and measure in milli- 

meters: 58.4x41.5; 58.7x41; 59.4x38.5; 61x43.5; 61.7x40.6; 

62x42; 62.5x41.5; 64x40.2; 64x42; 64.2x41.5; 64.5x39.3; 

64.5x40. 

Puffinus bulleri Salvin: BULLER’s SHEARWATER 

Satvin—Puffinus bulleri, 369, 371. 
Gopman—Puffinus bulleri, x), 81, pl. 23. 

By far, Buller’s Shearwater is the rarest shearwater in col- 
lections. Dr. Godman reports only six specimens in his mono- 

graph—five from New Zealand and one from California 

waters, the last, a female, shot by myself on the ocean near 

Point Pinos on November 6, 1896. Mr. R. H. Beck has since 

obtained fifteen off Point Pinos, more than doubling the num- 

ber of specimens previously known to science. Unfortunately, 

his first specimen, secured in September, 1903, was destroyed 

in the Conflagration of April, 1906, along with the one cap- 

tured by myself. Of the remaining fourteen, nine were collected 

for the Academy and five for the University of California. 

The University specimens are all males, and were taken in 

1910—one on September 14, three on September 26, and one 

on October 13. The Academy specimens are of both sexes and 

were procured during two autumns, as follows: A female on 

September 2 and two males on November 4, 1907; a male on 

the 9th, a male on the 13th, and two males and two females on 

the 15th of October, 1909. 

The breeding places of this Southern Hemisphere species 

and the route by which it reaches the vicinity of Point Pinos, 

California, are unknown. 

Below are Mr. Beck’s notes for 1907 and 1909. 

1907. In February I returned to Point Pinos to spend a 

year endeavoring to replace in some degree the Academy's 

water bird collection destroyed in the great fire of 1906, giving 
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especial attention to the Tubinares. Not till September 2 did 

I see a Buller’s Shearwater. On that day I went out on Mon- 

terey Bay three or more miles to the northeast of Point Pinos 

and found a large number of Black-vented and Sooty Shear- 

waters fishing. The weather was propitious, there being only 

a light breeze. As I rowed along from one flock to another, a 
Flesh-footed Shearwater flew over my head from behind, and 
was shot. A few minutes afterward, as I proceeded leisurely, 

being then about four miles north of Point Pinos, I saw a lone 
Buller’s Shearwater fishing with a few Spanish mackerel. As 

the fish went down, the shearwater lit one hundred and fifty 

yards away from the boat. I rowed with all my might, but 

the bird arose out of range. As it circled, seventy yards dis- 

tant, I fired, but merely caused it to settle for a few moments, 

only a single shot probably hitting it. As the bird shook its 

wings and rose, I fired both barrels and stopped it again. When 

I came up within long range, it started off once more, but this 

time I secured it. 

On November 4 I went out seven or eight miles north of 

Point Pinos and finally reached the gathering of shearwaters 

I was looking for. There were about twenty thousand Sooty, 

two hundred or more Black-vented, and about thirty Cooper’s 

Shearwaters. They were scattered about over considerable 

water, and as I approached one of the larger bunches I saw two 

Buller’s Shearwaters fly around it and enter the bay. Further 

on I discovered one on the water apart from a flock of Sooty 

Shearwaters, and secured it. Another was seen sitting in the 

midst of a flock of Sooty Shearwaters. Another still was 

sitting close to two of these shearwaters. It decoyed to a dead 
bird thrown into the air, but unfortunately was missed with 

my first barrel, and escaped, my other barrel being out of com- 

mission. Later in the day I secured a second specimen of 

Buller’s Shearwater from the concourse of shearwaters. I 

also obtained from it two Flesh-footed and a Slender-billed, 

the only ones noted. 

On November 8, about four miles north of Point Pinos, a 

single Buller’s Shearwater, in worn plumage, was seen flying 

about in search of food, but too far away to be secured. 
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1909. I spent the last four months of 1909 in collecting on 
the bay and ocean adjacent to Point Pinos. On October 9 I 
got out about four miles northeast of Point Pinos, and found 
a few Sooty and Cooper’s Shearwaters in bunches on the water. 
The first flock of these shearwaters I neared rose out of gun- 
shot range, and with them a Buller’s Shearwater. They all 
flew north and appeared to settle in the far distance. I rowed 
in their direction and presently a Cooper’s Shearwater flew past 
me, and shortly after, a Buller’s, which I shot. An hour later 

I approached a flock of shearwaters on the water, but they 
rose when a hundred yards distant, and flew to the northward. 
With them were two Buller’s Shearwaters. As the weather 
was not settled and as I was alone as usual in a rowboat I fol- 

lowed no further. 

On the 13th of October, when I was out about four miles 
north of Point Pinos, a Buller’s Shearwater came along, going 
south. It swung up twenty yards astern of the boat, and I 

shot it. 

October 15 there was a low fog all day, and part of the time 
a drizzle. I went out about five miles northeast of Point Pinos 
and found a few Cooper’s Shearwaters fishing about, and 
working out to sea. One Buller’s Shearwater was seen flying 
with a couple of Cooper’s Shearwaters, a few hundred yards 

outside the boat. Presently another Buller’s came along, and 
I winged it. Another one appeared, and started after the 

wounded bird, which was swimming rapidly away. I tossed up 
a dead Bonaparte’s Gull and then a Western Gull, and the 
flying bird swung back toward me, and I shot it. Later, two 
other Buller’s Shearwaters came my way, and were secured. 
The flight of all these birds, in the light wind, was similar to 

the albatross flight, there being no flapping of wings as in 

Cooper’s Shearwater, except when rising over the crest of a 
wave. Three of the four specimens taken had the generative 

organs slightly enlarged. 

Comparison shows that No. 24302 Carnegie Museum (male, 
Mokokinou Islands, New Zealand, “1889”) is identical in 

specific characters with the series obtained on the ocean off 

Point Pinos, California. The following is a blanket descrip- 

tion of the fourteen Point Pinos specimens now extant: 
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Pileum and anterior part of cervix deep, or dark, mouse 

gray, forming a cap contrasting with the adjacent upper parts; 

lores and auriculars mouse gray, chiefly dark in tone, inter- 

rupted in a varying degree with white; usually a whitish mark 
just above the eye; posterior portion of cervix and sides of 
neck, the scapulars, interscapulars, and upper tail-coverts mouse 

gray or deep mouse gray, more or less varied with darker sub- 
terminal borders and grayish white edgings ; rump deep mouse 

gray, relieved in most instances with paler edgings; jugulum, 
breast and abdomen immaculate white; line of demarcation on 

sides of neck and breast nebulated gray and white; sides white, 

in two specimens with indications of gray; flanks mouse gray, 

the feathers narrowly tipped with grayish white; general as- 

pect of lower tail-coverts white, bordered and tipped with gray, 

the lateral feathers being varied with mouse gray, particularly 

on the outer web, and the partially concealed central ones being 

deep mouse gray, apically at least; primaries outwardly black, 
the shorter ones frosted with gray, and the inner webs of all 
extensively white; the secondaries, except innermost, mouse 

gray, margined with grayish white, and largely white on inner 

web; the innermost secondaries blackish brown, some of them 

tipped with grayish white; tertials blackish brown, more or less 

washed with gray and tipped with grayish white; lesser wing- 
coverts blackish brown; middle coverts blackish brown, the 

outermost sometimes mouse gray with paler edgings; greater 

coverts light mouse gray, margined with grayish white, the 
innermost blackish brown; alula and primary coverts black; 
lining of wings and axillaries white; inner edge of wing with 
a narrow broken border of mouse gray and blackish brown; 

two lateral rectrices mouse gray (or dark brown frosted with 
gray), tipped with grayish white; the other rectrices black. 

In the majority of specimens gray filoplumes occur on the 
head and cervix. Two of the University of California males 

exhibit abnormal tail development, No. 18682 having fourteen 

rectrices (seven of them still in the sheath) and No. 18685 
thirteen rectrices. 

The moult of Buller’s Shearwater does not appear to differ 

from that of other Southern Hemisphere shearwaters occur- 

ring off Point Pinos during the northern autumn. 
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MEASUREMENTS (in millimeters) 

Upper Mandible Middle 
No. Sex | Length | Extent | Wing | Tail | Culmen| ————~———— Tarsus |Toe and 

Depth | Width Claw 

9293 | & 460 985 | 296 | 126 | 40.4 | 10.4 | 13.4 | 47.6] 61 
9295 | ov 465 980 | 297 | 132 | 40.4 | 10 13:6 | S50. |\ol 
USUST OY lies src clin wwies 269 |' 123.) 43.40, 1065) 1325 | 49 58.9 
US TSSU eG" ees eclosion 298 | 130 | 42.7 | 10.7 | 14.2 | 49.8 | 63.2 
16233 | & 493 | 1016 | 297 | 125 | 43.5] 11 15 22( o1 63.7 
VO2ZSS PA ae ais us ellies esis 291 | 120 | 43 11.2 | 14.6] S51 63.1 
18682) o@ 483 991 | 298 | 129 | 43 £052 | 25 48.9 | 61 
186831) o& 483 991 | 299 | 129 | 42.1 | 11 15.4 | 49.5 | 62.8 
186841) 483 | 1016 | 309 | 127 | 45 11.1 | 14.2 | 50 63.1 
186851} o 483 | 1016 | 307 | 133 | 42 10.6 | 15 48.9 | 62.8 
186861) ot 476 991 | 291 | 126 | 41.9 | 10.8 | 13.5 | 48 62.1 
DASO2 FN Wein oa. ee leo 0 297 | 135 | 42.5 9.9 | 13.2 | 48 61 
9294 | Q 463 O75) We cea 119 | 41.5 | 10.1 | 14.5 | 48.1 | 61.9 
16234 | 9 470 991 | 293 | 125 | 40.7 | 10 13:7 |, 50.3; | 628 
TOZSG6F AO Woon vie |'=-.c100 303 | 137 | 43.1 | 10.6 |] 14.5 | 49.5 | 61.7 

Halocyptena microsoma Coues: LEAST PETREL 

Coves—Halocyptena microsoma, I, 79, 90, V, 191. 
Satvin—Halocyptena microsoma, 346. 
GopMaN—Halocyptena microsoma, xxxv, 6, pl. 3. 

According to Mr. Gifford’s notes, Least Petrels were first 

noted by the Expedition on July 10, 1905, in latitude 30° 35’ 
N. and longitude 117° W., and were last seen on July 21, 1905, 
in latitude 23° 32° N. and longitude 113° 4 W., none being 
observed in the vicinity of the Galapagos Islands or during the 
homeward passage. On San Benito Islands, Lower California, 

July 14, 15, 17, pairs were found at home among the rocks 
and, more rarely, under dead century plants. It was early for 

eggs; Mr. Beck, alone, was successful in the search, on the 

15th obtaining in a rock pile a single fresh one, together with 
the female parent. 

Like other short-legged storm petrels of the Northern Hemi- 
sphere, the Least Petrel is migratory, its fly-line apparently 
paralleling the coast from Lower California to Ecuador. 

Feather renewal is dormant and feather disintegration ac- 
tive in the seventeen Expedition specimens. The greater wing- 
coverts are much darker in some of these specimens than in 
others, natal brown supplanting the pale grayish brown. 

1 Mus. Vertebr. Zool., Univ. Calif. 
2? Carnegie Museum; New Zealand. 
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MEASUREMENTS (in millimeters) 

Middle 
No. Sex Length | Extent Wing Tail Culmen Tarsus Toe and 

Claw 

447 See liatareveeaneka flatenateretogs 122 52 1123 20.3 18.9 
448 fof loninins nelld chm. 125 55 10.7 22 20.7 
450 op Ml lowntcpencin lotbctert cho 119 Si 11.4 21.4 19.3 
451 (Chin cee noon 123 52 11.2 21.9 19.1 
453 rofl Hl Facreatatig) (omowkord 121 53 Ns EY, 21.3 18.5 
454 a, eect cvaltoschecies 122 54 11.1 20 18.9 
456 oN eee otto Doe 120 55 11 20.1 18.6 
459 (o Ala) EARNS ageeacl icic Osco? 121 BS HBTS) 21 19 
449 QP Miliaconenterente Itseucenater eve 129 58 11 21.6 19.5 
452 eg al eer eno wl (ommmeneucpea 123 57 We 21.5 20.5 
455 ON ETE Solo Gtk ano peron 125 52 P12 20.2 20 
457 OMEN Rae pita) meee 126 53 ia a | 20.7 19.3 
458 Qu Ul Hevateetatel chee oes 127 54 10.7 20.1 17.8 
460 ONES ister hcete (pesca 128 56 Ache? 20.9 18.9 
461 De Pawtekcrerelllsnniecetet 122 55 10.8 21 18.5 

462 9 152 343 120 53 11 20.6 20 
463 OP aes tarctors|Ciacesretar: 125 55 11 20.3 19 

The single egg, mentioned above, measures 25.4x19.5 mm. 

It is elliptical oval in shape, inclining to oval, and is dead 

white, with a very few dark specks, so minute and scattered as 

to be scarcely discernible. 

Oceanodroma tethys (Bonaparte): GALAPAGOS PETREL 

Coves—Procellaria tethys, I, 80, 90, V, 192. 
Satvin—Procellaria tethys, 343, 346. 
GopmaN—Procellaria tethys, xxxv, 4, pl. 2. 

Scarcely anything has been written concerning the Gala- 

pagos Petrel, and, as might be expected, the results of the 

Academy’s two ocean expeditions add somewhat to the com- 

mon stock of information. The known northern range of the 

species was considerably extended by both expeditions. Dur- 

ing the one to the Galapagos Islands, individuals first made 

their appearance on July 21, 1905, in latitude 23° 32° N., 

longitude 113° 4° W., the position where the Black-footed 

Albatrosses parted company with the schooner Academy. On 

the following day, about a degree further south, a dozen speci- 

mens of the Galapagos Petrel were secured, and from this 

time forward, this petrel is prominent in Mr. Gifford’s notes. 
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When homeward-bound, it was last chronicled by him on 

October 22, 1906, in latitude 17° 53’ N., longitude 114° 45’ 

W. During June, 1903, while on the Revilla Gigedo Expedi- 

tion, Mr. Beck obtained numerous specimens at Banderas Bay, 

Mexico. In the Galapagos Archipelago, Mr. Gifford records 

the species for every month of the year except November, De- 

cember, and March. Messrs. Snodgrass and Heller report’ it 

for December, and Mr. Ridgway lists’ two specimens taken by 

Mr. C. H. Townsend on March 1 in latitude 4° 22’ N., longi- 

tude 82° 3’ W. During the Academy’s cruise south of the 

archipelago, in June, 1906, it was met with daily. Individuals 

were observed on the 11th in latitude 4° 25’ S., longitude 93° 
30’ W., the most southerly bird-watching station of the Expe- 

dition. Capt. R. Paefsler has logged its occurrence in latitude 

17° S., longitude 74° W., June 6, 1910; 18° S., 72° 5’ W., 

Feb: 15, 1912; 20° 6 S., 70° 4 W., Oct. 17, 1913: 

From the foregoing facts it would appear that the range of 

the Galapagos Petrel extends over the intertropical seas con- 

tiguous to the American west-coast. 

In substance Mr. Gifford’s Galapagos notes are as follows: 

These storm petrels nest in holes in the cliffs and among the 

lava blocks on the south side of Tower Island, the rookery 

extending along the face of the cliffs for three quarters of a 
mile and inland for about two hundred yards. On September 

15 Mr. Beck visited the rookery and found an addled egg and 
saw one of these petrels enter a nesting hole.* The genital 

organs of the specimens taken were medium-sized. In speci- 

mens obtained near Albemarle Island in April these organs 
were enlarged, indicating the advent of the egg-laying season. 

These petrels were also observed in the vicinity of Abingdon, 
Barrington, Bindloe, Brattle, Charles, Chatham, Cowley, Cul- 

pepper, Daphne, Hood, Indefatigable, James, Narborough, 

and Wenman islands, but were not numerous, except between 

the Equator and Tower Island on the 13th and 14th of Sep- 

tember and northwest of Abingdon Island on the 23rd. There 

2 Proe U. 8. Nat Mas.'v. 19, bp. 637, 658. 
Sy. O., 1913, v. 61, pp. 42, 49; 1914, v. 62, p. 273. 
*'1CE: A entie v. 4, 99. 



Vor. II, Pr. 11] LOOMIS—A REVIEW OF THE TUBINARES 153 

were no flocks, however, not more than two or three being 

seen together. On all occasions these petrels were silent, even 

when following the schooner and picking up turtle fat in com- 

pany with Dark-rumped Petrels. Their flight was butterfly- 

like, and more erratic than the flight of the Graceful Petrels. 

Galapagos Short-eared Owls are their great enemies on land, 

the remains of the petrels being often found in owl pellets. In 

life the bill, orbital ring, and feet are black and the irises dark 

brown. 

Mr. Beck’s label states that the egg, mentioned above, was 

found in a slight hollow in the soil under a lava block on the 

south side of Tower Island and that the nesting season had 

passed, although two or three hundred Galapagos Petrels were 

seen flying about over the nesting ground. He affirms that the 

identity of the egg is “sure.’’ Nevertheless, a petrel egg taken 
without the parent bird is not above suspicion. The egg is 

ovate in form, inclining to elliptical ovate, and white, with a 

very few minute dark dots, so small and scattered as to be 
hardly perceptible. It measures 26.7 x 19.9 mm. So far as I 

am aware, no description of the egg of this species has ap- 

peared in the literature. 

The ninety-two Expedition specimens of the Galapagos 

Petrel have the tail emarginated,*? very much as in Oceano- 

droma castro. Many of the specimens have the tarsus de- 
cidedly longer than the middle toe and claw, which is like- 

wise true in numerous specimens of Oceanodroma melania, 

these relative dimensions being unstable in the Thalassi- 

dromine—see tables of measurements under the different 
species. The usual point-of-wing-formula in the Galapagos 

Petrel and in O. melania is: primary 2>3>1>4. Obviously, the 

Galapagos Petrel is not a square-tailed, but a fork-tailed storm 

petrel. It is therefore transferred from the genus Thalassi- 

droma to the genus Oceanodroma, the technical name of the 

species by this association becoming Oceanodroma tethys. 

The tone of the brown of the greater wing-coverts varies 

considerably, being very pale in some specimens, and the lateral 

1In his description of the species Mr. Salvin states that the tail is “‘slightly forked” 
(mon., p. 346), but in his key to the genera he states that the tail is ‘not distinctly 
forked” (p. 343). 
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lower tail-coverts and the base of the tail are more or less 

white. 

Of the Expedition series, twelve specimens were taken on 

the 4th and 5th of January, four on April 24, sixteen between 

the 4th and 11th of May, twenty-six between the 7th and 18th 

of June, fifteen on the 22nd and 25th of July, six between the 

Ist and 14th of August, eight on the Ist, 2nd, and 15th of Sep- 

tember, five on the 4th, 5th, and 12th of October. Although 

by no means complete, this series affords a fair clue to the 

moult of the species. In the January specimens feather re- 

newal is practically at a halt. In an April bird the first and 

second primaries are not fully grown. The first primary is 

also backward in a bird of May 7, in one of May 10, and in 

three of June 18. According to some of Mr. Beck’s labels, 

great enlargement of the sexual organs prevails during May 

and June, indicating the height of the breeding season in 

Galapagos waters. Most of the specimens obtained in July 

were undergoing a complete moult. As in the moulting of 

other petrels, the degree of advancement varies in different in- 

dividuals. August and September specimens, as a whole, 

manifest further progress, while October ones, in most in- 

stances, show an abrupt decline in feather growth. 

The dimensions in millimeters of fifty-four males and seven- 

teen females are summarized in the subjoined table. 

Middle 
Sex Wing Tail Culmen Tarsus Toe and 

Claw 

Maximum..o.sc4.50 56% fou 143 66 1378 DES | 21 
Minimum........... ou 130 54 11.4 20 18 
IMA TIak ocfatsc tarcets.< fof 137 59 12.6 22 19.5 

Maximum)... 22.2240. 2 145 67 14 231.3 21.3 
Minimum. 3.30315.055 3:..41 °) 132 55: 11.8 20.2 18.1 
Meanie s iinet s nec ere °) 137 59 12.7 21.8 19.7 

No marked difference in the dimensions of the sexes is mani- 

fested in the preceding summary. 
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DETAILED MEASUREMENTS (in millimeters) 

Fork Middle 

No. Sex Length | Extent Wing Tail of Culmen| Tarsus | Toe and 
ail Claw 

355 fou 170 410 143 65 9 12301 20 

359 fou DOR al ccrstcieree 134 60 8 12a 2453 19.1 
361 oe alan stared seats flopetaselerols 132 61 id 12S 25.05 19.5 

377 fou 165 400 138 59 ORS eed oeos sean 20.7 

378 ou 160 400 141 60 5 1225) 2159 19.9 
382 fou 165 380 134 59 tel AD 2p Ni DAL 19.9 
383 ou 170 400 137 59 sds PU2e4. | 22 19.1 
386 fol 167 400 138 61 11 13 213 19.8 

390 (6 (lah ltnehee eter rer ani retouriy 130 57 7 13 21 20 
396 ou 163 400 142 56 6 13 22'.3 19.4 
401 fou 155 390 134 55 7 12 220 20 
405 rol 167 396 137 65 Wed D241 21,.6. | 20 
406 fou 165 410 139 59 Sa LZ 6t if) 209) 1922 

408 is Allorstane, chore lestanetatene 134 55) 7 12-4>|| 23 19 
410 (of! 165 395 133 58 9 1312 e224 19.9 
418 Gt Mistake sale fhetacs eters 136 61 orf | 12 21 20.1 
430 rol 165 400 142 62 9 125) | 22.2 19.1 
440 fou 165 400 138 57 11 12.9 | 20.4 | 18.6 
441 fo (ill RSA ren era| DEO 136 59 8.7 | 13 22 18 
371 DD \Wasstete tecaills a codeoters 138 60 Saou be S|, 205.2 19.5 
380 9 170 400 144 60 SoS) Bley Al | 778 | 20.1 
387 (P} 165 390 134 55 658011229") 22 20 
389 Din laenerusvszafisverchevelas 138 60 OPA ADA 225 18.1 
403 Qa forall tracy yen 134 56 oD 12.4 )|) 2152) 20.4 
435 i} 165 390 134 58 9 1225) {24.2 18.5 
436 2 166 397 140 58 6 13 22:26) 2.3 

Oceanodroma macrodactyla /’. Bryant: GUADALUPE PETREL 

SaLvin—Oceanodroma macrodactyla, 351. 
GopMaN—Oceanodroma macrodactyla, xxxvi, 18, pl. 5A. 

Our knowledge of the distribution of this species is very 

deficient. It was not met with on the high sea by either of the 

Academy expeditions. Whether it performs a migration or 

whether it breeds anywhere except on Guadalupe Island is 

wholly in question. 

The two types of the species are in the museum of the 

Academy. They are the only specimens of the Academy’s 

original bird collection that survived the Conflagration of 

April, 1906. The specimen referred to by Mr. Salvin in his 

monograph as one of the types was merely a paratype." It was 
also in the Academy’s collection, but was not saved. 

1Cf, Bull. Calif. Acad. Sci., v. 2, pp. 278, 451. 
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In the types the dark neutral gray of the crown, occiput, and 
upper cervix forms a cap, contrasting with the deep neutral 
gray of the lower cervix and interscapulars. 

Three downy young from the Carnegie Museum, taken by 

Mr. A. W. Anthony May 26, 1892, vary considerably in size 
and in plumage development. In No. 22239 the secondary 
natal down has appeared on the body and posterior portions of 
the neck, but is only partially developed. In No. 22240 the 
secondary natal down is well developed on these areas, and the 
primary natal down is worn on the lower parts, especially pos- 

teriorly. The chin and throat are nearly naked in each of the 
three specimens. In No. 22241 definitive feathers, concealed 
by the natal down, cover the body and contiguous portions of 
the neck. The white upper tail-coverts have appeared and the 
wings and tail are assuming definite shape. The head and an- 
terior neck are still clothed with natal down. The color of the 
natal down in the three specimens is warm deep mouse gray, 
the distinct brownish cast perhaps due to museum deterioration. 

Oceanodroma castro (Harcourt): HArcourt’s PETREL 

SaLvin—Oceanodroma cryptoleucura, 347, 350. 
GopMaN—Oceanodroma castro, xxxvi, 15, pl. 5. 

The Expedition, Mr. Gifford states, did not find these petrels 
numerous in the Galapagos Archipelago; never more than 
three or four were seen at one time. They were noted in the 
vicinity of Albemarle, Charles, Chatham, Cowley, Hood, 
James, Seymour, and Wenman islands during the months of 
January, February, May, June, July, August, and December. 
A small breeding colony was discovered on August 13, 1906, 
on Cowley Island, a steep tufaceous islet about two hundred 
feet in altitude, situate east of Cowley Mountain, Albemarle 

Island. Two hard-set eggs, with parent birds, were secured, 
also an egg with a dried embryo. Mr. Beck’s labels furnish 
the following particulars concerning them: One of the eggs 
with living embryo was deposited in a slight hollow in the soil 
of a small cave in a hillside amongst “lava boulders ;” the other 
was placed on a little soil under a large “lava boulder” on a 
hillside. The egg with the dead embryo was found in a slight 
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hollow in the soil at the end of a small cave ina hillside. Seven 

young birds in various stages of down were obtained in similar 

situations. 

Immediately south of the archipelago, Mr. Gifford records 

these petrels daily from the 6th to the 12th of May, 1906. On 

the 8th twenty were seen. Several were taken about 2 P. M., 

and the stomachs of some of them contained considerable food. 

All were in good plumage and had partially enlarged sexual 

ergans. During a cruise south of the archipelago, nearly a 

month later, these petrels were met with again. When cap- 

tured, they eject an orange-colored oil. In no instance were 

they heard to utter a note. 

On the home voyage Mr. Beck shot a male (No. 496 C. A. 

S.) on November 9, 1906, in latitude 30° 30° N., longitude 

130° 55’ W., a position favorable for the occurrence of birds 

breeding in the Hawaiian Islands. 

According to Mr. Gifford, Harcourt’s Petrel and the Gala- 

pagos Petrel can be distinguished on wing by the difference in 

size and by the shape of the white patch at the base of the tail, 

this patch in the Galapagos Petrel forming an isosceles triangle 

and in Harcourt’s Petrel a sort of band. 

On the eastern side of the Atlantic, this petrel has been found 
on more than one occasion north of its breeding range. When 
its life-history is better known, it may be revealed that it has 
a migration northward after the breeding season. 

The usual point-of-wing-formula is: primary 2>3>1>4. 

In life the bill, feet, and orbital ring are black (slightly 
brownish in young birds) and the irises dark brown (Gifford). 

The seven nestlings show the transition from the natal down 

to the definitive feathers. In No. 520, female, the primary 

natal down is much worn and definitive feathers are making 

their appearance on the breast and scapulars, and the upper tail- 

coverts are emerging. The throat is quite bare in this specimen 

and in the following one. No. 519, female, is further along. 

Hidden beneath the natal down, definitive feathers are develop- 

ing on the lower jugulum, breast, flanks, and upper surface of 

the body. The white upper tail-coverts are becoming prom- 

inent, and the wings and tail are taking form. No. 518, male, 

is a step in advance. The wings and tail are more developed, 
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and exposed definitive feathers dominate the pileum. The 
lower tail-coverts have appeared, definitive feathers have in- 
vaded the posterior cervix, and the throat and sides of head are 
being clothed. No. 517, female, manifests further progress. 
The wings and tail are beginning to be visible through the natal 
down, the region below the eyes and the sides of the body are 
covered with definitive feathers, and the axillaries and under 

coverts of the wings have broken from their sheaths. In No. 
516, female, growing definitive feathers hide the skin on the 
throat and lores, and the wings and tail have lengthened and 
are freer from down. No. 515, male, has thrown off most of 

the natal down. The abdomen, however, is still hidden by it, 

and conspicuous remnants adhere to the occiput and cervix. 
No. 514, male, still carries some remains of natal down on the 

occiput, lower breast, abdomen, and under tail-coverts. The 

outer webs of the longer tertials are silvered with gray and 
edged with grayish white. In all the specimens the natal down 
is mouse gray, darkest in tone on the concealed secondary 
down. 

The twenty-eight adult Expedition specimens were taken as 
follows: Three on the 4th and 5th of January; fifteen on the 
8th, 9th, and 10th of May; four on the 16th and 18th of June; 
five at the breeding station on the 13th of August; one on the 
9th of November. Although very deficient, this series sheds 
some light on the moult. Four of the fifteen May specimens 
have slight and irregular feather growth in progress, involving 
a rectrix in one instance. In two of the June specimens upper 
tail-coverts are being replaced. Three of the August specimens 
are renewing upper tail-coverts and a fourth two rectrices and 
some of the under tail-coverts and a little of the body plumage. 
The November specimen is replacing a rectrix and feathers on 
the breast and abdomen and in the lower tail-coverts. In the 
January specimens renewal is apparently quiescent. 
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MEASUREMENTS (in millimeters) OF SPECIMENS OBTAINED IN GALAPAGOS 
WATERS 

Fork Depth of Middle 
No. | Sex | Length | Extent | Wing| Tail of |Culmen| Upper | Tarsus | Toe and 

Tail Mand. Claw 

487 1c 190 470 154 69 | 7.1] 16 Sid 21 24 
¢: £8] 0) hiro sal Isami la. siol eco ic o'r 148 65 | 9 1555 5 20 2105 
491 | o 190 465 155 a2 ail 15.6 Sil 2005: |\23-3 
4941 oo 200 470 158 69 | 8 15 Sak Dei 322.8 
497 | o 200 475 160 T20nOx3'- 15/79 5 21)56)|| 24.5 
499 | o 195 465 151 63 | 6 15 4.9 20.6 | 21.8 
500 | & 190 468 160 72|9 V522, Sine 20 22 

SOG ott etc ctetel|e centers 160 69 | 8.8] 15 5 24:25) .23'.9 

OAH or 195 465 160 69 | 7 14.3 Sal 19 20.1 
509 | & 205 470 157 69 | 9 16 5.4 21.4 | 24.6 
$10 | o& 190 455 152 66 | 6.1} 14 5 21S 25.0 
S12)|| ot 205 480 160 74) 8.7) 15 5 21 23 
SUS ROM |leuaistecevass'|lsethee sects 154 6571) Selon 5.6 22 23.4 
485 9 195 460 156 70 | 3 15.6 Sl ZAsS) h22io 
486 | 9 190 455 156 Cle be Silat 525 5 19 21 
488 | 9 205 485 166 73) 9 16 5 21.8 || 23 
492 2 205 485 162 74 112.5) 16 4.5 2042\- 23 
493 | 9 200 465 154 70 2555) 16 S23 2067-| 2223 
495 2 190 460 156 69 | 6.3) 15.4 4.8 20.8 | 20.8 

498 Dai rekcistarayal stenskevevens 160 79 |11.1] 16 Sel 21S eo22 
501 9 198 473 157 72 | 8.9] 14.1 5 21 221 
502 hal len Omrcna 460 154 69 | 9.3} 15.5 S22 2S zoe 
503 9 195 470 155 70} 6 15 4.6 21 8n|22ic0 
504 OF IS Gone lameirce 165 74 111.1] 16.3 &) 22.4 | 25 
505 OR tisscraa ces [tvierecoss 156 67 | 8.7] 16 5 pH a is a 7 | 
508 9 195 465 157 71 | 4 16 523 20.8 | 22.2 
$11 2 195 455 152 655), 7.5, 15.5 Sik 21 23'5 

Inasmuch as Galapagos specimens exhibit considerable in- 
dividual variation in the dimensions of the bill and in the depth 

of the fork of the tail, it is evident that long series from the 
Eastern Atlantic, Galapagos, and Hawaiian islands must be 
compared before it can be determined whether or not this 
species is subject to geographic variation in size.’ Further- 
more, the depth of the fork of the tail is an unreliable measure- 

ment, unless the rectrices are fully grown and unworn. 
No. 496 C. A. S., male: Wing 153 mm.; tail 66.3; fork of 

tail 6; culmen 14.3; depth of upper mandible 5; tarsus 21.1; 
middle toe and claw 21.8. 

The two eggs of certain identity, referred to above, are 
white, more or less discolored through incubation. One of 
them is ovate in form, inclining to elongate ovate, and the 

other is elliptical ovate. They measure respectively: 32.4 x 
23.4 mm.; 33 x 21.4 mm. 

1Cf. Nichols, Auk, 1914, v. 31, pp. 388-390. 
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Oceanodroma leucorhoa (Vicillot): LeacH’s PETREL 

Coves—Cymochorea leucorrhoa, 1, 76, 90. 
SaLvin—Oceanodroma leucorrhoa, 347, 348; (2?) Oceanodroma socor- 

roensis, 352; (?) Oceanodroma monorhis, 347, 356, pl. 2. 
GopMAN—Oceanodroma leucorrhoa, xxxv, 8, pl. 4; Oceanodroma 

beali, xxxv, 11; Oceanodroma beldingi, xxxv, 12; (?) Oceano- 
gen peeing, xxxv, 13; (?) Oceanodroma monorhis, xxxvi, 

» Pl. 7. 

Enlargement of the synonymy of Oceanodroma leucorhoa 
has been in vogue of late years. Individual variation and geo- 
graphic variation in size have been given binomial names and 
treated as species. In order to elucidate these matters I have 
assembled for comparison a series of one hundred and seventy- 
one specimens ; thirteen from Bird Rock, Gulf of St. Lawrence, 

one from off Cape Verde, Africa, ten from Sitka Bay, Alaska, 

including the types of Oceanodroma beali Emerson, six from 
the coast of Oregon, including the type of Oceanodroma 
beldingi Emerson, eight from Humboldt County, California, 
six from Southeast Farallon Island, one from Pigeon Point, 

California, the type and twenty-seven paratypes of Oceano- 
droma kaedingi Anthony, seventy-seven Oceanodroma socor- 

roensis C. H. Townsend, mainly from Los Coronados and San 
Benito islands, Lower California, and twenty-one Expedition 

specimens taken at sea south of the Galapagos Islands and dur- 

ing the return voyage. 

In considering color values in fuliginous storm petrels, it 
should always be kept in mind that the plumage in life soon 

loses its bloom and browns with wear, and that museum speci- 
mens fade with time, becoming valueless so far as nice distinc- 

tions of color are concerned. 

The tables of measurements, given beyond, prove that the 
minimum dimensions of the Bird Rock specimens are com- 

pletely overlapped by the maximum dimensions of the Sitka 
Bay specimens. In consequence the only character advanced 
in support of “O. beali’” fails, the Alaskan bird not being “of 
uniformly smaller size” than the Atlantic one. 

“Q. beldingi” is described as similar to “O. beali,”’ “but de- 
cidedly grayer, and averaging notably smaller in length of 
wing and tail.’ Seven July specimens from Oregon and Hum- 
boldt County, California, are not grayer than the types of “O. 
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beali,” and the accompanying table of measurements shows no 

notable superiority in dimensions in favor of the Alaskan birds. 

“O. beldingi,” therefore, has no claim to recognition, 

Compared with the northern specimens, the six Farallon 

specimens exhibit no marked disparity in size. They average 

decidedly larger, however, than the series of “O. kaedingi.” 

The breeding grounds of “O. kaedingi’’ have not been re- 

ported. The specimens, referred to above, were taken at sea 

off Lower California; twenty-five of them, including the type, 

in latitude 31° N., longitude 117° W., July 25, 1897, and 

three in latitude 28° 35’ N., longitude 118° 30° W., July 18, 

1897. The plumage of all has suffered from wear, and the 

depth of the fork of the tail has thereby been diminished, ren- 

dering that dimension unreliable. As shown by the tables of 

measurements, the various dimensions intergrade with the 

minimum dimensions of the northern birds, the alleged specific 

characters proving inconstant. Besides averaging smaller, the 

“O. kaedingi”’ specimens seemingly average darker than the 

northern ones. The white of the upper tail-coverts is greatly 

restricted in several of them. In three it is reduced to two 

lateral traces. Two others are intermediate, and connect the 

two phases, which I believe exemplify dichromatism and not 

individual variation. A tendency to this bicoloration is mani- 

fested in some of the specimens from the other regions, the 

white being conspicuously interrupted by the dark central 

coverts. 

Of the forty-three Expedition specimens of “O. socorroen- 

sis’ obtained on July 14, 15, 17, 1905, on San Benito Islands, 

not one has any indication of white on the upper tail-coverts. 

Mr. Adriaan Van Rossem states that on Los Coronados 

Islands, late in June, 1913, “the majority of birds showed at 

least a trace of white, while of those taken August 13 of the 

present year [1914] only about one in four showed the above 

mentioned character.”? Specimens with the upper tail-coverts 

extensively white intergrade with the darkest concolor speci- 

mens, and also are apparently indistinguishable from examples 

of O. leucorhoa from the north. As in the “O. kaedingi” 

series, I attribute the dual style of coloration to dichromatism. 

The absence of a dark phase on the Atlantic indicates a geo- 

1 Condor, v. 17, p. 78. 
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graphic distribution in the supposed dichromatism. Such dis- 
tribution is well illustrated in Puffinus chlororhynchus. Ac- 
cording to the tables of measurements, the dimensions average 
greater in the Los Coronados than in the San Benito specimens. 

Dr. Godman has established the identity of “O. socorroensis” 
with Oceanodroma monorhis (Swinhoe).* It is significant 
that O. leucorhoa and “O. monorhis” are reported for the 

Asiatic coast. 

In short, the material under consideration evidences that “O. 

beali” is based upon geographic variation in size (the dimen- 

sions averaging less than in Atlantic specimens), “O. beldingi’”” 
upon individual variation, “O. kaedingi’ upon geographic 
variation in size (the dimensions averaging less than in speci- 
mens from Middle California, Oregon, and Alaska), and “O. 

socorroensis” upon dichromatism. However, before a final 
conclusion is reached concerning “O. kaedingi” and “O. socor- 
roensis’ (= “monorhis”), an extensive series of specimens of 

these supposed species, in new plumage and with nasal tubes 

undistorted, must be collected and compared with fresh north- 

ern specimens. In the meantime I have included the two names. 
with a question, in the synonymy of O. leucorhoa, leaving to: 

the future the attempt to rescue them from limbo. 

The usual point-of-wing-formulas, throughout the entire 

series, are: primary 2>3>1>4 and 2>3>4>1, the former pre- 

dominating. The extreme base of the lateral rectrices is white 
in most of the specimens before me having white upper tail- 

coverts. Certain specimens display as much white on the lower 

tail-coverts as do some examples of O. castro. No. 473 C. A. 

S., white upper tail-coverts, November 15, has a light patch on 

the lining of the wings, resembling that in O. homochroa. Nos. 
468 and 472 C. A. S. (both with white upper tail-coverts) have 

indications of such a patch. In No. 472 the dark tips of the 

white upper tail-coverts are as broad as in several O. castro, 
but are dark gray instead of black. The line of demarcation 
between the gray and white is not oblique in all specimens. The 

wing-bar generally penetrates further into the lesser coverts 
than it does in O. castro. Furthermore, in that species the dark 
central upper tail-coverts, usually present in O. leucorhoa, ap- 

2Mon, Perel ase os!!! ae ON ag ee 
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pear to be absent. At the point of nearest approach the two 

species may be readily distinguished as follows: 

O. leucorhoa O. castro 

Tips of upper tail-coverts more Tips of upper tail-coverts black. 

or less dark gray, becoming white 
with wear. 

Lateral rectrices not definitely Lateral rectrices definitely white 

white at base for nearly an inch. at base for nearly an inch, or 

more. 

Eight “O. monorhis” specimens from Los Coronados Islands 

(Nos. 5257-5264, coll. J. Grinnell, Aug. 6, 1902) and one 

from San Benito Islands (No. 22498 Carnegie Mus., July 14, 

1897) are in natal down. Most have reached the stage where 

the secondary down has emerged on the upper and lower parts 

of the body and posterior portions of the neck. In color the 

primary down is hair brown (darkest on the San Benito speci- 

men) and the secondary down chaetura drab. In a specimen 

from Humboldt County, California (No. 16718 Mus. Vertebr. 

Zool., Univ. Calif., Sept. 4, 1910), the breast and abdomen are 

still clothed with the dark secondary down, concealing the de- 

finitive feathers. On the upper parts of the body and on the 

occiput vestiges of the dark secondary down still remain. An- 

other specimen from the same locality (No. 16719 Mus. 
Vertebr. Zool., Sept. 4, 1910) retains the dark secondary down 

on the abdomen. In these two specimens the definitive feathers 

are not as brown as in the adults from the same locality, but 

are fairly matched by later autumn specimens taken at sea off 

the California coast. 

The material at hand exhibits no exceptional features in the 

moult. In July specimens from Humboldt County, California, 
there are no growing feathers, which is also true, with one ex- 
ception, in July “O. monorhis” specimens from the San Benito 
Islands. Feather growth is likewise in abeyance in the speci- 
men from Pigeon Point, California, May 7, and in five of the 
six June specimens from Southeast Farallon Island. The other 
Farallon specimen, June 18, is renewing upper tail-coverts and 
feathers of the breast. Three belated June specimens taken 
just below the Galapagos Islands are also moulting, one of 

them, at least, undergoing a complete rehabilitation of plum- 
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age. The majority of the specimens obtained at sea between 
the 5th and 9th of October are in full moult. In three of eight 
specimens secured on the 15th and 19th of November renewal 

is still in progress. 

During the Expedition’s visit to the petrel colonies of the 
San Benito Islands, on the 14th, 15th, and 17th of July, 1905, 

five fresh eggs of the “Socorro Petrel” were obtained from de- 
serted burrows of Cassin’s Auklets. The burrows were situ- 
ated in earthy spots, and were about three feet in length and 
had one or two turns. The egg in each case was deposited on 
the bare ground at, or near, the end of the burrow. The season 
was apparently not far advanced, for pairs without an egg were 
occupying burrows. The duties of incubation were shared by 
both sexes; in two instances the male was setting and in three 

the female. 

The last captures of the southward voyage (a female and six 
males) were made on July 22, about latitude 22° 25’ N., longi- 
tude 112° 40’ W. In one of the males the upper tail-coverts 
are white and in the female and the other males they are dark. 
All exceed the size ascribed to “O. kaedingi.” 

During a cruise below the Galapagos Islands, three speci- 
mens, having white upper tail-coverts and dimensions corre- 
sponding with the larger northern specimens, were shot on 
June 11, 1906, in latitude about 4° 20’ S., longitude 93° 30° W. 
On both the Atlantic and Pacific this species appears to extend 
its exodus-migration into the Southern Hemisphere.* 

On the homeward voyage in 1906 eighteen specimens with 
white upper tail-coverts were taken as follows: Five, October 
5, latitude 14° 28’ N., longitude 107° W.; three, October 8, 

latitude 14° 40° N., longitude 109° W.; two, October 9, lati- 

tude 14° 11’ N., longitude 109° 20’ W.; three, November 15, 

latitude 33° 7’ N., longitude 134° W.: five, November 19, lati- 
tude 35° 40’ N., longitude 133° 14° W. With one exception, 

none exhibits the dimensions of the “O. kaedingi” series. 
= aoe 1902, v. 19, p. 293; Nicoll, Ibis, 1906, p. 667; Murphy, Auk, 1915, v. 32, 



Vor. I, Pr. 11] LOOMIS—A REVIEW OF THE TUBINARES 165 

MEASUREMENTS (in millimeters) 

ATLANTIC SPECIMENS 

LN 
Ee 

Fork Middle 

No. Locality Sex | Wing Tail of Culmen] Tarsus |Toe and 
Tail Claw 

9687 {|Bird Rock, Gulf of 
St. Lawrence.. . rol 

9688 1 do. fos 159 73 17 16 24 23 

9690! do. fof 157 79 18 17 23.8 | 23.9 

96961 do. fol 163 84 24 | 16 24.5 | 24.8 

9697} do. ron 158 78 19 16 23nT 24.9 

9698! do. fol 155 76 18 17 25 24.5 

9699} do. rol 156 82 17 16.3 | 22.7 | 24.5 

97001 do. fo 159 80 20 | 16 24 24.8 

9689! do. Q 165 82 24 | 17 23.8 | 23.3 

9691! do. g 162 82 19 | 16 23).9| 25. 

96921 do. ©) 166 91 24 As 292931-.23.9 

9701! co. 9 .8 | 24.4 

9 8 8 
111718? 
24478 NO Cane Verde, 

Africare 9 | 153 73 20 HeLa: 

0 es ee 

PaciFic SPECIMENS 

“O. beali” (coll. J. Grinnell) 

LE 
Fork Middle 

No. Locality Sex | Wing Tail of Culmen| T ars |Toe and 
Tail Claw 

1138 Sitka, Bay, Alaska] & 148 73 18 15.6 | 22.8 | 24 

1307 fou 150 75 20 16 Dede 23 

1309 sf fou 152 76 21 14.4 | 22.3] 22.9 

1310 sf sh 152 78 20 16:7 |) 2354: 25 

1437 ss fou 160 82 22 16 2312S 22 

14408 a fou 156 78 20 16 22.5 | 24.1 

1441 Oy (of) 160 78 18 16.1 | 24 24.8 

1311 ss 9 150 74 17 15.1 | 23.4 | 24 

14388 4 9 152 77 19 162 .04/"23.8|n23 

1439 se 9 162 81 22 16.4 | 24 25 

Average...|.... 154 77 19) (15.8 | 23.1 jo2424 

a ee et 

1 Carnegie Museum. 
2U. S. National Museum. 
8 Types of “O. beals.’ 
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“O. beldingi” 

(Proc. 4TH Ser. 

No. Locality Sex | Wing] Tail 

S3ehiNetarts iOre hi .os.<,. sect o | 154 hk 
541 ST de ere Maibractrers aveuess o | 149 74 

1261 2 |Three Arch Rocks, Ore.....}] o | 152 76 
1264? a sas) Ole 19001) 478, 
1350? ss ac2ac| Coet Los alo 

18820 |Humboldt Co., Calif....... oa | 152 74 
132: Netarts, \Ore, occ. ves exter Q | 155 76 

214268 |Humboldt Co., Calif....... 9 | 160} 75 
214273 i rr eee Q@ | 161 82 
21428 3 ie AE Se Q@ | 156] 74 
21429 3 Let Manas @ | 159 76 

AVETARE Si... see ne 155 76 

Gute | Par-|nee, 
men| sus | Claw 

14.8)23.1) 24 
16: 122 22.9 
14.8]23.1] 22.6 
15.6}24.4| 23.8 
US 122). 0/2253 
15°0121,:2) 24 
16 |22.4! 23.9 
15123 24 
15.3/23 23 
15.4/23 24 
15 .9|23 24.3 

15.3]22.7| 23.5 

—_— eee 

Middle California Specimens 

No. Locality Sex | Wing | Tail 

18012) |S. E. Farallon. T. 22.0... ccc) ot) 153 71 
18052 SOE, oo erenscs ase o | 144] 71 
18013 ML feces ceaishelcans 9 | 154 | 79 
18014 Be hy sxcxeisuags cigars @ | 150] 74 
18053 baa tite Q | 149 75 
18103 SOS weed Sudo aia 9 | 156) 71 
70903 |Pigeon Point, Calif........ oi 1st 76 

Average ...6 sais scales s 151 73 

Middle Fork 
of | Cul-| Tar-!Toe and 

Tail |™Men| sus | Claw 

16 |23.4| 23.6 
15.1/22 22.3 
16.8/23 | 25 
15.5]21.9) 24.4 
14.9]22 | 24 
16.4/22.3] 25 
15.4/22.8) 23 

15.7/22.4) 23.9 

1Coll. H. T. Bohlman; No. 53 type “O. beldingi.” 
2Game Department, Oregon. . 
3 Mus. Vertebr. Zool., Univ. Calif. 
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“O. kaedingi” (Carnegie Museum) 
we
 

—————————————
————— 

Fork Middle 

No. Locality Sex | Wing | Tail of Cul- | Tar- |Toe and 
Taill |, men sus Claw 

22210 |28° 35’N., 118° 30’ W..} co } 151 63 |} 10.6]15 eA Deroy) [rey A 

22212 ee oa | 143 66 8.7|14.7 |20.9 | 21.3 

222131 HSU Ne Si Waris eee | eh ao 69 | 14.6]14.4 }19.7 | 20.8 

22214 aie Eee caig Be o | 145 OF 13 Se S22 S/-27 

22215 ann MELE Saath o | 145 Ta 105 1553) |21 21 

22216 See ie cea min o | 145 61} 10 |14.5 }20.4 | 21.5 

22217 eu My erabic 55 oa | 146 65 | 13 |14 20.4 | 20.1 

222192 See fi] Lan Train cos o | 151 71.1] 15 14.4 |20.8 | 19.8 

22221 Re) Mike ics he ot | 147 69 | 14 {14 20.3 p22 

22222 Pde See ay He o’ | 149 63 | 12 {13 21 20.9 

22223 ct gah Bases as ORS o’ | 144 63 | 13 14 20 Pheer 

22225 SEL errr ye o’ | 147 68a 15. [135-211 || 20.9 

22226 a MP erens cae oa | 147 70} 15 |14 20S le2dak 

22228 nd hie Suid o’ | 144 66 | 14 414.9 |20 Pike 4 

22230 ee ey reer Oe o | 147 70 | 12 |14.9 21.2 | 22.4 

22231 el ota aitatd che o | 149 66 | 17 {15 20.9 | 21.5 

22232 Ne: Rela roe bx ao | 147 66 | 11 {14.8 {20.5 | 20.8 

22236 Se LU ace OF o | 146 69 | 16. {14.7 ]21.8 | 21.4 

22237 SOE oe a Seaseycels o | 146 Sais alles. «(20265 |k20 37 

22238 Seah.) Y Bemcoriais be o | 143 66 | 15 {14.2 |20.8 | 21 

22211 |28° 35’ N., 118° 30’ W..] @ | 147 64} 13 |14.9 {20.6 | 21.7 

QODTUS TA SS ING ML TISWeaiaerccben OMS 2 73 | 13 {14.8 }21.3 } 21 

22224 OU oo Because @ | 146 65 | 11 {14 21 20.3 

22227 Tae haya Q@ | 144 73 {12 {14 215) 2129) 

22229 SP Ue eatin Luar fe @ | 149 65 | 12 {15 Dhtlyee st 

22233 Seitot muni, Seco Naat Q@ | 149 69 | 14 {14 19.3 | 19.2 

22234 SEN TSW tonetepanens 9 | 151 74] 16 |14 20.3 | 20.4 

22235 Bet, Wi Mencia ack Q | 148 69 | 12 {14.3 |21 20.9 

IAVETAGE Si. 52%. vexel[ ares 6 147 67 | 13 |14.36]20.76] 21.09 

eee 8 ee eee 

* Rectrices much worn, 
2 Type of “O. kaedingt.” 
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“O. socorroensis,” Los Coronados Islands 

No. Sex Wing Tail Fork of | Culmen Tarsus Middle Toe 
Tail and Claw 

22421! fou 157 80 20 16.7 22 23 
224221 ou 147 tie) 20 16 222 22.5 
22426} ou 155 79 19 15.5 22.8 24 
224312 (of 152 80 22 15.6 21.6 23.4 
224361 (of 162 81 22 16 23:5) 24.1 
22443 } fof 158 78 21 15-5 2235 2373 
22447 } fou 154 80 20 £75 22k 22.8 
5246? fou 150 70 19 15 23 23.8 
5247? (eis 155 74 22 16.9 23 24 
5253? ou 157 78 25 16.7 23 2555 
5254? fo 149 ds 22 15.53 22.4 23.8 

224231 2 164 81 20 16.9 23.2 25 
22428 } 2 156 80 22 16 23 23.3 
22442} 2 162 80 20 16.8 235 23.8 
$245? 2 152 73 21 16 21.6 23:51 
5248 9 157 79 23 16.3 23 24.5 
5250? 9 154 74 23 15.8 21 24 
5251? 2 155 76 19 16 222 25.4 
52522 2 155 79 22 16 22 233 
5256? 2 159 82 24 15.8 23 23.8 

Average.|...... 155 77 21 16.1 22:5 23.8 

1 Carnegie Museum, 
2 Coll. J. Grinnell. 
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*O. socorroensis,’ San Benito Islands 

No. Sex Wing Tail Fork of | Culmen Tarsus | Middle Toe 
Tail and Claw 

§21 J 153 66 23 17 23.1 23.8 
522 fol 155 76 22 16 21.6 Dao 
§23 fou 149 70 18 525 225 ZSi2 
527 fol 145 65 17 15 Dit. D2ak 
530 fot 150 72 21 15.9 225) 22.8 
533 fou 153 72 22 15e3 22.8 23 
535 fou 153 75 19 15.9 2223 22.3 
537 rol 150 72 19 15.2 21.6 zo 
539 J 152 73 18 15 22 22 
542 fos 150 70 18 15-9 Pe yahy 23.3 
545 fos 156 Lids 21 15.9 23 23503 
548 fou 151 78 23 16 225: 23: 
554 ou 148 79 22 157 22 232 
555 (ef! 143 72 19 15.4 22 210.5) 

558 rol 146 75 a 15.5 21 23 
559 fou 151 74 25 15 D222 22.7 
560 fou 153 75 18 16 22.6 21.9 
563 rot 150 76 21 15.5 28: 24 
565 rol 151 78 24 15.9 Plea 229 
566 fo 154 82 26 16 2A 2 22 
567 fou 151 70 18 16 PRVES) 24.2 
568 fol 155 79 22 1525 oie 24 
569 fol 147 76 19 16 22.2 23 
570 fou 151 69 18 16 21.9 22.4 
573 fou 153 74 19 15:5 23:25 25 

224621! fol 152 74 20 15.6 2239) 21.8 
22497} fos 144 71 17 1554 21 21 

528 9 152 77 22 16.8 22.4 22 
§29 9 159 77 21 15.1 23.9) 24 
532 9 155 78 21 1525 22 23 
536 9 153 76 18 15.8 23 23 
538 9 153 77 19 16.5 24.1 24.5 
540 9 161 80 23 16 23 22.8 
544 2 152 76 19 16.3 22.9 24 
546 9 152 79 22 14.7 22.1 22 
547 9 154 79 24 16.5 23 24 
549 9 156 77 18 16.2 21.9 23k 
550 9 152 72 19 1S 22 231-2 
553 2 153 73 19 16 23 22.6 
556 °) 152 77 19 15.2 21.8 21 
561 9 158 76 20 LSS) 207, 23.8 
562 2 158 78 18 16 23.3 24.4 
564 9 155 78 18 1523, 22 23 
571 9 151 78 21 1524 22 23.8 
572 ie) 151 77 20 15.8 205 225 

Average.|...... 152 75 20 1527 D2 22-9 

1 Carnegie Museum. 
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“O. socorroensis,” at Sea 

Fork Middle 
No. Locality Date | Sex | Wing | Tail] of ou es Toe aa 

Tail Claw 

526 |30°40’N., 117° W..|July 10} @ | 151 | 69 | 18 |15.4/23 22 
543 C os o | 150 | 74 | 18 |15.7/22.6) 24 
$51 ‘f re o | 153 | 78) 19 |17 ./23.3) 23.3 
557 r “t o' | 155 | 80 | 20 |15.2/22.9} 23.4 
S245 122° 307 Ni, 

112° 39’ W.......|July 22) @ | 154 | 73 | 20 {15 |21.7| 22.9 
534 do. a o | 155 | 74 | 19 |14.1/22 24.3 
552 do. “ Q | 154] 75 | 19 ]15 |22.7| 23 
§25 (22° 25! N., 

12 P40) Weiss cise. ae o | 152} 71 |....)14.6)21.1) 22.9 
531 do. os o | 144 | 74 | 21 [15.3/21.5) 23 
541 do. ee o | 152 | 74] 19 |16 {22 24.1 
470! do. Se o | 152 | 79 | 17 |15.8|23.1) 24.2 

Miscellaneous Specimens, at Sea* 

Fork Middle 
No. Locality Date | Sex | Wing | Tail | of Cul- | Tar- | Toe and 

Tail | Men] Sue | Claw 

484 |4° 20’ S., 93° 30’ W.|June 11] o& | 150 | 76 |....}17 |22.3) 25.7 
489 ss Pr o' | 153 | 73 |....|16.5]23.9] 24.3 
482 aa si 9 | 156 | 77 | 16 |16.5]22.7) 24.5 
465 |14° 28’ N., 107° W./Oct. 5] @ | 145 | 77 | 17 |15.5]23.3] 24.9 
469 % £ o& | 145 |] 75 | 17 |16.5/22.9} 24 
464 % o Q | 154 | 86 | 21 |16.2/23.4} 24.6 
467 * a Q | 147 | 78 | 19 }15 |22.7| 25.3 
475 |14° 40’ N., 109° W.jOct. 8! oc | 155 | 70 ]....]16 [23.1] 24.5 
483 Be o oO | 146 [ees 14.4/20.1| 21.6 
473 |33° 7’ N., 134° W. |Nov. 15} o& | 163 | 84 | 21 |16 {23 2570 
480 « = 2 | 160 | 81 | 20 |16.2/24.4) 25 
474 |35° 40’ N., 133° 14’ W.|Nov. 19] @ | 157 | 82 | 19 }16 123 24.5 

a | 158 | 79 |} 18 |16.6)25 27 
468 21 ake 9 | 155 | 75 | 17 |15.6)/23.3] 25 

The five eggs from the San Benito Islands are of an ovate 
form, varying to elliptical ovate, and are white, marked ‘with a 
few scattered reddish specks; two also have an indistinct zone 

of reddish dots and specks and one has a cap of these markings. 
The measurements in millimeters are respectively: 29 x 21.5; 
30x 22; 30x 23:5; 30.2 x 23.8; 31.5x24. A laterese trom 
Southeast Farallon Island is similarly, but more distinctly 
marked, particularly its cap. It is of an ovate form, and meas- 

ures: 31 x 23.4 mm. 

1 Upper tail-coverts white. A ; 
? Upper tail-coverts of all the specimens white. 
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Oceanodroma homochroa (Cowes): ASHyY PETREL 

Coves—Cymochorea homochroa, I, 77, 90. 
Satvin—Oceanodroma homochroa, 347, 355. 
GopMAN—Oceanodroma homochroa, xxxvi, 29, pl. 8. 

No specimens of the Ashy Petrel were secured by the Expe- 

dition. How far south the species ranges has not been ascer- 

tained. The most southerly occurrence known to me is that of 

a female (No. 6167 Mus. Vertebr. Zool., Univ. Calif.) in the 

vicinity of San Clemente Island, California. This bird came 

aboard the U. S. S. Albatross at night on April 8, 1904, and 

was captured by Mr. Loye Miller. So far as I am aware, there 

have been no captures north of Point Reyes, the known range 

of the species extending along the California coast between 

latitude 33° and 38° N. It has long been a matter of record 
that this petrel has bred on San Miguel Island. Recently 

Messrs. Howard Wright and G. K. Snyder have taken four 
eggs anda nestling with the parent birds on Santa Cruz Island." 
Off Point Pinos, Mr. Beck has obtained it during its migra- 
tions; his latest autumn record is November 4. Southeast 

Farallon Island, as of old, appears to be the breeding strong- 

hold of this species. Mr. Arthur L. Bolton informs me that 
he found it more abundant on June 19, 1911, than during early 
July, 1896, when he accompanied me on a trip to the island, the 
stoppage of the egg traffic? apparently resulting in an increase 

of population. 
Almost without exception, the second primary is somewhat 

longer than the third, and in most instances the fourth is longer 
than the first, although the difference is often slight. Inde- 
pendent of wear, some specimens are darker than others; the 

upper parts vary from deep to dark mouse gray. In unworn 

plumage the wing-patch and inner secondaries are often very 

conspicuous, the hoary white edgings being especially prom- 
inent. The pale area on the under coverts of the wing varies in 
extent and in degree of whiteness, but is present throughout a 
series of one hundred and forty specimens, including one carry- 
ing remains of natal down. Albinistic feathers occur in several 

instances. 
Three Academy specimens from Southeast Farallon Island, 

taken September 15, 1911, well illustrate the passage from the 

1 Condor, 1913, v. 15, 
3 Cf. Proc. Calif. on Se, 2d ser., v. 6, p. 362. 
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natal down to the definitive feathers. Except on the naked 

region of the throat, No. 18686, female, is clad in natal down 

of a mouse gray color. On the body both the primary and 

secondary down are developed. No. 18685, male, is more ad- 

vanced, and has definitive feathers, concealed by secondary 

down, on the breast, abdomen, back, rump, and wings. The 

rectrices are beginning to sprout. In color, the natal down is 

mouse gray and the definitive feathers of the upper parts deep 
mouse gray. No. 18684, male, retains only remnants of the 

natal down on the upper parts. The breast and abdomen, how- 
ever, have a dense covering of secondary down, hiding the 
definitive feathers. Both in the down and definitive feathers 
the tone of the mouse gray is darker than in the preceding 

specimen. 
While most of the year is poorly represented by specimens, 

the course of the moult appears to be well outlined in the large 
series before me. Two early April specimens have no growing 
feathers and a third taken May 20 has only a few of them. In 
a Farallon series of one hundred and eleven specimens, cap- 
tured between May 31 and June 29, there is a little sporadic 
replacement progressing; otherwise moult is at a standstill. A 
complete renewal appears to be commencing in a specimen shot 
at sea on September 20; in one taken October 8 the headway is 
greater. Of eighteen specimens secured on November 1, ten 

are apparently birds-of-the-year with no feather growth under 
way, and eight are adults in full moult. Four of the latter still 
retain three of the outermost old primaries, one, four of these 
primaries, and three, five of them. The rectrices have been 
renewed, save in those retaining five old primaries. A speci- 
men shot November 4 is very backward, and has lost only three 
of its innermost primaries. Another of the same date, appar- 
ently a bird-of-the-year, is not renewing any of its feathers. 

Subjoined are the extreme and average measurements in 
millimeters of seventy-seven males and fifty-eight females. 

Sex Wing Tail Culmen | Tarsus Middle nee 

Maximum....... fos 148 83 15.2 24 25.4 
Minimum....... os 134 72 13.4 Ait 212 
Means oc0-.a02036 fou 142 77 14.3 22.7 23:0, 

Maximum....... g 152 86 15 25 2551 
Minimum....... Q 138 74 13.1 21.3 22 
Mean. .is:s 02000 g 144 79 14.3 22.8 23.8 
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DETAILED MEASUREMENTS (in millimeters) OF SPECIMENS TAKEN ON SOUTH- 
EAST FaRALLON ISLAND ON May 31 ANp June 1-2, 1911 

No. Sex Wing Tail Culmen Tarsus Mieale noe 

18015 fol 142 78 14 23.8 23.9 
18018 rol 142 78 14 225 23 
18019 ou 138 75 1355) PH eal | 24 
18020 fol 140 78 14 22.8 24.2 
18023 fou 141 81 TST 21.6 23:5 
18024 ou 141 75 14 23 23.4 
18027 fou 141 77 14 22.4 24 
18029 fou 141 79 14 22.2 23.6 
18030 fou 141 77 14 23 24 
18031 fo 146 78 14.3 22.5 24 
18033 fot 141 76 14.5 23.8 24.1 
18034 ou 142 78 14.2 22.6 24.2 
18035 ot 143 77 14.2 22 oak 

18037 fol 141 80 14.9 221 23 
18038 a 142 80 14.7 23 We Ves} 
18063 ou 139 76 14 22.8 235 
18065 rol 138 78 14.6 22:.3 23.9 
18066 ou 145 82 14.4 22D yz | 
18067 fou 139 73 14 22-9 24.5 
18069 fou 141 76 14.5 22 23.6 
18071 foul 140 78 14.2 21.8 24 
18016 2 146 81 14.8 23 25 
18017 ie) 145 83 14 23 23 
18021 9 144 86 14.8 DIES 23 
18025 9 141 74 14.1 24 23.9 
18026 2 143 80 14.6 23.6 24.5 
18028 2 149 83 14.1 22'.1 223 
18032 9 144 79 14.3 225k 23.8 
18036 °) 143 79 14.5 24 25 
18039 2 144 76 14.5 2322 24.5 
18062 2 143 77 14 23:32 24 
18064 2 146 79 14.5 23 24 
18068 2 144 84 14 22 23:5 
18070 2 143 80 14.8 24 25 

Forty-six eggs of the Ashy Petrel from Southeast Farallon 
Island are of an ovate, short ovate, elliptical ovate, or nearly 
elliptical oval shape. They are white, more or less marked with 
pink, rufous, or dusky specks, dots, and little splashes, which 
often form a zone or cap at the broader end. Occasionally the 
dusky and rufous specks are thickly distributed over most of 
the shell, and sometimes the white ground is nearly immacu- 

late. The series measures in millimeters as follows: 31.8 x 
225 31.8 Xx 21-6734 x 22.9 33 x24 Sl x 22.9; 30.9'x 21.5; 
S06sx 23199 30:0 % 22:75 30!) % 25:30 130) x 233. 30.5229; 
3085522255: 30/45x 22:4* 30°35 22'9'730'2 x 23.1; 30:1 x 22.6; 

3023:4-30x% 23% 30 x23 30223): 29:9 x 23; 29.7 x 22:5: 

2IORS22 Sita GLO 2G IGLALOS 929.9 X 22; 29-522); 
ZVAS 2295 ZAK LA SLD 223 e202 x23; 29:2 22:6: 
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29: 223A, 529% 23); 29'x 23:5 29's 21,9 S2BiGix 2218-428 :6% 
22.535, 28.6 X 22.53.28.5 x 22.6; 28.5 x 22:45°238.5 x 22:4: 28:5 x 
21:65:28 X 23.95.28 X 22.6; 27.5 x 22.1. 

Oceanodroma markhami (Salvin): MARKHAM’S PETREL 

SaLvin—Oceanodroma markhami, 347, 354. 
GopMAN—Oceanodroma markhami, xxxvi, 27, pl. 7. 

A female was shot by Mr. R. H. Beck on August 1, 1905, in 
latitude 13° 28’ N. and longitude 108° 52’ W., and a male on 
September 1, 1905, thirty miles south of Cocos Island—about 

latitude 5° N., longitude 87° W. These captures extend the 
known range of this species into the Northern Hemisphere. 
The “types” (two females) came from the coast of Peru and 
remained unique until Mr. Beck’s rediscovery of the species, 
more than twenty-one years after Mr. Salvin published his 

original description of it.* 

Recently, Capt. R. Paefsler has recorded the occurrence of 
this petrel in December and February off the west coast of 

South America between latitude 9° and 23° S.* North of the 
Equator its status is probably that of a migrant from the 
Southern Hemisphere. 

Both of the specimens taken by Mr. Beck are apparently 
having a complete renewal of plumage. Their measurements 
in millimeters are as follows: 

No. 658; ¢; wing (moulting) 176; tail 94; culmen 18; 
tarsus 23; middle toe and claw 23.1. 

No. 592; 2; wing (moulting) 177; tail 92; culmen 18; 

tarsus 22.9; middle toe and claw 24.4. 

Oceanodroma melania (Bonaparte): BLACK PETREL 

Coves—Cymochorea melania, I, 76, 90. 
Satvin—Oceanodroma melania, 347, 353. 
GopMaNn—Oceanodroma melania, xxxvi, 24, pl. 6. 

While the little schooner Mary Sachs was becalmed on the 
10th, 11th, and 12th of August, 1903, fifteen to twenty-five 
miles west of Point Reyes, California, the ornithologists of the 
Academy’s Revilla Gigedo Expedition saw many Black, Ashy, 
and Fork-tailed petrels flitting about over the ocean. A series 

1'P. Z..'S;, 1883: 4p. 430: 
2jJ. f. O., 1913, v. 61, p. 49; 1914, v. 62, p. 277. 
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of specimens of the Black Petrel was secured, but was subse- 
quently destroyed in the Conflagration of April, 1906. 

Offshore in the vicinity of Point Pinos, California, Mr. Beck 

has taken Black Petrels at the end of May, in June, July, and 

August and during the first fortnight of September. On cer- 
tain days late in July and late in August he found them com- 

mon. 
As is well known, this species occurs off Southern California 

and breeds on Los Coronados and San Benito islands, Lower 
California. 

It is recalled that Prince Bonaparte in 1854 in his original 
account of this petrel attributed it to the fauna of California. 
After the lapse of more than sixty years, the extremes of its 
range and the character of its migrations still remain to be 
worked out. A female in worn plumage shot on July 25, 1905, 
in latitude 19° 40’ N. and longitude 112° W. was the last ex- 
ample secured by the Galapagos Expedition. Mr. C. H. 
Townsend has reported the capture of a single specimen on 

April 12, 1891, off Acapulco, Mexico.* It is not improbable, 
therefore, that the range of the Black Petrel in the south over- 
laps that of Markham’s Petrel. 

The Revilla Gigedo Expedition called at the San Benito 
Islands May 6, 1903, and Mr. Bunnell records in his diary of 

that day that he dug fifty of these petrels out of abandoned 

burrows of Cassin’s Auklets; that two petrels usually occupied 
a burrow, but sometimes only one; that egg-laying had not 
commenced ; that the petrels were very easy to kill, and leaked 

an orange-colored oil from the mouth and nose; that they were 
seen abroad only late at night; that their flight was bat-like. 
The Galapagos Expedition visited the San Benito Islands on 
the 14th, 15th, and 17th of July, 1905, but apparently failed to 
find eggs or downy young, although adult birds were found 
abundantly in old auklet burrows, and less numerously in 
crevices among rocks. 

The usual point-of-wing-formula in the Academy’s series of 
one hundred and fifty-one specimens is: primary 2>3>1>4. 
In some instances, the interscapulars, scapulars, and tertials of 

specimens in good plumage are indistinctly margined with 
brown. 

1 Bull, Mus. Comp. Zool., 1895, v. 27, p. 126. 



176 CALIFORNIA ACADEMY OF SCIENCES [Proc. 4tuH Ser. 

Two Carnegie Museum specimens (Nos. 22312 and 22316, 
Sept. 7, 9, 1896, San Benito Is.) are in natal down, with the 

region of the throat bare. In one the secondary down is well 
advanced on the body and jugulum; in the other it is backward. 
The color of the primary down is hair brown and that of the 
secondary chaetura drab. Fresh specimens would probably be 
grayer. The wearing off of the primary down, exposing the 
darker secondary down, was likely the cause of the change of 
color with age noted by Mr. Adriaan Van Rossem.* 

Although the Academy’s series is a long one, only the in- 
terval between May 27 and September 14 is represented in it. 
The trend of the moult, however, is fairly well indicated. In 

nineteen July specimens from the San Benito Islands, the 
renewal of the first primary in one specimen and of a single 
rectrix in another is the only obvious feather growth in prog- 
ress. In eighty July specimens taken at sea, one has the second 
primary of the right wing and eleven have the first primary 
of both wings still in the sheath stage. One of the eleven speci- 
mens is also renewing some feathers on the breast, crown, 

cervix, and upper back, and another, two rectrices. Five other 
of the July specimens are restoring each a single rectrix, a 
sixth is restoring two rectrices, and a seventh, three. As this 
species is a late breeder, these tardy restorations probably be- 
long to the fag-end of the moult. Five May and five June sea- 
collected specimens appear to be stationary in their plumage. 
Of forty taken at sea in August, only six, obtained after the 
third week, have growing feathers. Two of these specimens, 

at least, seem to be at the beginning of the moult. A couple 
shot on the 2nd and 14th of September have apparently not 

commenced moulting. 
The measurements in millimeters of ninety-three males and 

fifty-seven females are tabulated below. 

Middle 
Sex Wing Tail Culmen Tarsus Toe and 

Claw 

Maximum’. = csc: cise ou 186 92 17.6 3555 31.1 
Minimum. ; 2.2.00. + “of 167 78 14.5 29.3 PH fe) 
MECAD 5:52 aisnsisas,ansyetone of 176 84 15.8 3-2 29.4 

Maximum........-- 2 186 93 16.6 S259, 30.5 
Minimittm 2 ss:eatsjerers 2 170 78 14 28.9 27.4 
IWeath sec. sase a eunseetels ie) 178 86 15.6 30.7 291 

1 Condor, v. 17, p. 77. 



Vor, II, Pr. 11] LOOMIS—A REVIEW OF THE TUBINARES 77. 

DETAILED MEASUREMENTS (in millimeters) 

No. Sex Wing Tail Culmen Tarsus Middle Toe 
and Claw 

582 fol 173 83 15.9 leh) 27.9 
584 ou 179 82 15.8 31.4 28 
596 fou 178 85 15.4 30.5 30.5 
603 ou 174 81 15.8 32 28.9 
617 ou 178 83 17 S22 29 
625 rofl 175 87 16 30.7 30.1 
637 fou 173 88 15.4 29.8 29 
643 foul 172 82 16 31 28 
647 fot 180 88 17 3222 29 
652 ou 175 82 15.6 30.6 30.2 

9228 rol 173 83 1512 29.8 27:.3 
9237 rol 176 82 16 30.4 30 
9247 rol 177 88 16 30.5 30 
9256 fou 182 92 15.7 31 28 
9266 fol 180 87 16.3 33 29.5 
9269 fou 179 87 15.6 3gx5 30 
608 2 173 84 T5ia7 30.6 30.5 
618 2 176 78 16 30.6 30 
620 2 182 90 16.2 31 28 
624 2 177 85 1555 32 29.1 
628 2 181 85 16.3 32 28.7 
655 2 173 84 16.6 30.7 30 

9243 9 177 87 15 S21 28.8 
9262 2 175 88 16 B25 30 
9263 2 179 88 16.4 30.4 30 
9288 2 181 88 16.3 S15 28.9 

Oceanodroma furcata (Gmelin): FoRK-TAILED PETREL 

Coves—Oceanodroma furcata, I, 74, 89. 
Satvin—Oceanodroma furcata, 347, 357. 
GopMaAN—Oceanodroma furcata, xxxvi, 38, pl. 11. 

South of California we have no record of the occurrence of 
this storm petrel. The Revilla Gigedo Expedition found it 
common and obtained specimens while the schooner Mary 
Sachs was becalmed on the 10th, 11th, and 12th of August, 

1903, fifteen to twenty-five miles west of Point Reyes, Cali- 

fornia. In his Galapagos Expedition notes Mr. Gifford men- 
tions only a solitary individual, seen November 29, 1906, near 
the Farallon Islands, California. Off Point Pinos, California, 

Mr. Beck secured sixteen specimens early in November, 1903, 
and saw several on November 1, 1909. In the same vicinity 
Mr. L. L. Edner found tardy northbound migrants plentiful 
on June 13, 1895,' and Mr. Edmund Silliman stormbound 

1Proc. Calif. Acad. Sci., 2d ser., v. 6, p. 28. 
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migrants on April 30, 1915." Mr. Lorquin’s San Pedro speci- 
men,” taken in August, still remains the most southerly capture, 

evidencing how little has been done in the study of migration 
on the ocean off Southern California. 

In twenty-five June and July specimens the second primary 
is generally the longest, the third nearly equal to it, and the 
fourth generally decidedly longer than the first, the dominant 

point-of-wing-formula being: primary 2>3>4>1. In a Sep- 
tember and two October specimens, apparently birds-of-the- 
year, the first primary is decidedly longer than the fourth. In 
another October specimen, also apparently a bird-of-the-year, 
the first and fourth primaries are nearly equal. 

The specimens at hand, mostly from breeding grounds, show 
no exceptional features of moult. 

NotE.—Since part VI was completed, Mr. C. I. Clay has 

reported the discovery of small breeding colonies in 1916 at 
Whaler Island, near Crescent City, Del Norte County, and 

Sugar Loaf Rock, Trinidad, Humboldt County, California,’ 
also, Mr. L. E. Wyman has reported finding nine of these 
petrels ‘dead on the beach in the vicinity of the village of 
Sunset Beach, Orange County,” California, between May 15 
and June 1, 1916.* 

10. P. Silliman, Condor, v. 17, p. 204. 
2 Cooper, Proc. Calif. Acad. Sci., v. 4, p. 10; Water Birds N. A., v. 2, p. 414. 
3 Condor, v. 18, p. 205. 
* Condor, v. 19, p. 141. 
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MEASUREMENTS (in millimeters) 

. 2 Middle 
No. Locality Sex | Wing | Tail | Culmen} Tarsus a and 

law 

1398 }|Prince William Sound, Alaska} o@ | 152 495 2S 252 
4792 Russian Mission, Yukon R., 

7 

Alashkat seracivascsenanive erie eetss 83721521) || 26.9") 28.6 
47931 do. Cu a165 89 | 15.8 | 28.5 | 30.3 
1VSO02Sitka vAlaskay pen wh s-cers ss oi) 1st 89 | 15 25:45, || °28 
1271? Le ee er et en Or o | 157 91 | 15 25.4 | 27 
12732 Te Pee rrond ono r Cet SGreSi2 1S 24.8 | 26 
1276? SEN EEE gah arereeneacte o | 156} 89 | 14.8 | 25.9 | 28.9 
1278? LE itgaorotocr ore. Cu aLoS 84 | 15 2625) )|) 28)..7. 
12792 i ORES nese ote ails 89 | 15 26.1 | 27.6 
1281? Oe a an ooo o DO ae Gee hOOe 86) 1523" | 25 27.8 
12822 eater mured och odec rola faye) 87 | 14.8 | 24.8 | 27.4 
12872 See Ne Raaeteetiehe s oierets o | 156} 88} 14.2 | 25 28.4 
1288 eS Gm aacrtn acesteparctalene 5S SATS OF 25/09) || 2ileed 
1294? SON Re sate ents Cael SGulineon|) 14.7) |) 25:..24128 
12952 Sa © db Bas ie er cae genres 152 88 | 15 PAY (fan bee JE hee | 
47941/Russian Mission, Yukon R., 

Mlaskarys aise aces eitetaere ee 157 81 | 15.8 | 27 27.5 
7089 \Sanak Is., Alaska........... Q | 162 95 | 15.9 | 26.5 | 28.4 
1268)4|Sitka; Alaskals..: a csryerisce sieree 9 | 153 87 | 14 24 26.9 
1272? RAD Brace cuercectinn Teh hun 9 | 161 88 | 15 2523" || 23879! 
12842 ee Retoe sononaour OLS 4a BO Sy 124.8527 6 
12852 Soe OT) dua ahapens cvetenratewert OM le155 91 | 14.4 | 24.4 | 27 
12902 SOEEY | Oe e tte OO LS8n e88s 14.9" | 24.3" | 2728 
1292? SON oss gn ent 2 canara 9 |.158 | 92 | 14.4 | 24.4 | 27.9 
1293? SENG eee eiecseararal coer Q | 161 88 | 15 254 \-aucD 
12982 De Ata Sac tietcis Q@ | 158 | 92 | 16 26 29 
12992 ae onmeronce cars 9 | 160 | 94] 15.5 | 25 28 
13002 Sow Ld A ecto ree Q | 155 90 |} 15.8 | 25 29 
13032 Re Parceenaric tice Q | 158 85 | 15 26.1 | 29 

14015 sis Pap MAT seternia stuspiee Q@ | 159 89 | 15 24.4 | 26.8 

Oceanodroma hornbyi (Gray): Hornsy’s PETREL 

Coves—Oceanodroma Hornbyi, I, 75, 90. 
Satvin—Oceanodroma hornbyt, 347, 356, pl. 3. 
GopMAN—Oceanodroma hornbyi, xxxvi, 36, pl. 10. 

Although described over half a century ago, Hornby’s Petrel 
still remains in the list of species known only from a single 
specimen. The place of capture is broadly stated as “‘the 
north-west coast of America.”* When the details of the 
exodus-migration of the petrels are better known, Hornby’s 
Petrel may prove to be a common Southern Hemisphere species 
that visits the North Pacific after its breeding season. 

1 Mus. Vertebr. Zool., Univ. Calif. 
2 Coll, J. Grinnell. 
SP Ze S.; 1853, p62. 
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Since the above was penned, Capt. R. Paefsler has reported 
the presence of this species off the western coast of South 

America between latitude 9° and 30° S.* 

Oceanites oceanicus (Ku/il): Wu tson’s PETREL 

Coves—Oceanites oceanica, I, 82, 90. 
Satvin—Oceanites oceanicus, 358. 
GopMaN—Oceanites oceanicus, vi, xxxvii, 41, pl. 12. 

Several years ago, in company with Dr. Stone, I looked 
over the petrels in the research collection of the Academy of 
Natural Sciences of Philadelphia, but failed to find a specimen 
of this species that corroborated the statement of Dr. Cooper 
that “the Museum of the Phila. Acad. Nat. Se. contains one 
presented by Dr. Gambel about 1849, as from ‘California.’ ’” 

However, I have before me a specimen (No. 18742 Mus. 
Vertebr. Zool. Univ. Calif.) which establishes beyond question 
the occurrence of this species off the Californian coast. The 
specimen (a male) was taken by Mr. R. H. Beck at Monterey 
Bay, California, on August 24, 1910. 

Professor Giglioli has reported® this petrel as numerous in 
August, 1867, at sea not far to the southward of Callao, Peru, 

and Capt. R. Paefsler mentions its presence on June 25, 1910, 
in latitude 6° S., longitude 81° 20° W.; July 9, 1911, in lati- 

tude 10° N., longitude 86° W.; July 26, 1911, in latitude 5° S., 

longitude 81° 5’ W.* It is highly probable, therefore, that this 
species is of common occurrence during its exodus-migration 
in the southern part of the ocean area under consideration. 

Oceanites gracilis (Elliot): GRACEFUL PETREL 

Coves—Oceanites gracilis, I, 85, 91, V, 192. 
Satvin—Oceanites gracilis, 358, 361. 
GopMaNn—Oceanites gracilis, xxxvii, 48, pl. 13. 

Graceful Petrels, according to Mr. Gifford’s notes, occurred 

commonly the year round throughout the Galapagos Archi- 

1J. f. O., 1913, v. 61, p. 49; 1914, v. 62, pp. 273, 274. Orn. Monats., 1915, v. 23, 
pp. 60, 61, 71. 

2 Proc. Calif. Acad. Sci., v. 4, p. 11. 
3 Fauna Vertebr. Oceano, pp. 38, 92, map. 
*J. f. O., 1913, v. 61, pp. 42, 43, 44. 
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pelago. They were never observed far from land, the greatest 
distance being about fifty nautical miles. They frequented 
both the bays and open sea, and often as many as a score or 

more were in sight at a time. One day at Bindloe Island about 
thirty, in a compact flock, were seen hovering over the water, 

appearing like gigantic black butterflies. Ordinarily, their 

flight is bat-like, but not as erratic as the flight of the Gala- 
pagos Petrels. 

No nesting places were discovered, although these petrels 
undoubtedly breed in the archipelago. The genital organs 

were beginning to enlarge in specimens taken April 28, were 
very large in those taken July 7, and dormant in those obtained 

November 27. 

They often came about the schooner Academy, attracted by 

the refuse thrown overboard, being particularly fond of the 
turtle fat. They usually pick up their food while fluttering 
close to the water with their feet dipping. The remains of very 

small fish were taken from the stomach of one bird, the sea 
furnishing it other food besides invertebrates. 

The color in life of the soft parts of adults were: bill and 
orbital ring black; irises dark brown; feet black with a light 
yellow patch in the center of each web. 

In the eighty-seven Expedition specimens the usual point-of- 

wing-formula is: primary 2>3>1>4. The borders of the 

greater wing-coverts and inner secondaries are decidedly white 

in certain specimens. 

The series at hand is sufficiently comprehensive to indicate 

the character of the moult, although every month of the year 

is not represented by specimens. Some renewal is in progress 

in April, May, June, and July specimens, but only in one (se- 

cured June 7) does it affect the primaries. In the single Octo- 

ber specimen, taken on the 14th, a complete moult is un- 

doubtedly progressing ; seven of the innermost primaries have 

already been shed. Late November, December, and early 

January specimens (fifty-nine in number) show the postnuptial 

moult in various stages of advancement. Some individuals 

have lagged far behind, in part accounting for the tardy spring 

and summer moulting. 
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In the annexed table are exhibited the measurements in milli- 
meters of thirty-four males and fifty-one females. 

: Middle 
Sex Wing Tail Culmen Tarsus Toe and 

law 

Maximum.......... (ot 143 61 12 35 23.8 
Minimum... ...... +. fol 131 $1 10 28.1 2122 
Meaninan: Sitisers ca ors fou 137 56 10.9 30 22.37. 

Ma ximtti cae 6 < one 2 147 61 13 S2u5 PAR) 
Minimum... ......... fe) 133 $1 10 Didi 21.4 
Mieaitiyeitirne cS s akc 2 139 56 bs UP 30.6 23.3 

Length in flesh: Two males, 142 mm., 150; seven females, 

142—157 mm. (150). 

Extent: One male, 340 mm.; six females, 350—370 mm. 

(359). 

Pelagodroma marina (Latham): WHITE-FACED PETREL 

Covrs—Pelagodroma fregata, I, 88, 91; Pelagodroma marina, V, 192. 
SaLtvin—Pelagodroma marina, 362. 
GopMaAN—Pelagodroma marina, xxxvii, 53, pl. 15. 

Only one specimen of this long-legged storm petrel was 
brought back by the Expedition. It was shot by Mr. R. H. 
Beck on June 18, 1906, in latitude 2° 40’ S., longitude 91° 20° 
W. A complete renewal of plumage appears to be in progress. 

No. 746 C. A. S.: Length 200 mm. ; extent 400; wing 151; 
tail 72.6; culmen 17; depth of upper mandible 4.5; width of 
upper mandible 6.5; tarsus 39.5; middle toe and claw 34.6. 

Fregetta grallaria (Vicillot): \WHITE-BELLIED PETREL 

Covres—Oceanites segethi, I, 84, 91, V, 192; Fregetta grallaria, I, 86, 
91; Fregetta Lawrencii, I, 87, 91, V, 192. 

SaLvin—Cymodroma grallaria, 364, 366. 
GopMaN—Cymodroma_grallaria, xxxviii, 65, pl. 18; Cymodroma 

melanoleuca, XXxXvill. 

During a cruise of the schooner Academy south of the Gala- 
pagos Archipelago, Mr. R. H. Beck shot a male White-bellied 
Petrel on June 11, 1906, in latitude 4° 20’ S., longitude 93° 30’ 
W. It was evidently not astray on the high sea, for Mr. 
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Gifford reports having seen in the same vicinity two of these 
petrels on the 10th of June, half a dozen on the 11th, three on 
the 12th, and one on the 19th. The specimen was undergoing 
a complete moult. The worn feathers of the dorsal region are 
black, with vestiges of white tips in some instances, and the 
new feathers are heavily washed with gray and broadly tipped 

with white. The throat feathers are more or less white basally. 
In some specimens these feathers are said to be wholly dark, a 
dual coloration apparently existing in this species similar to 

that occurring in Puffinus griseus and the dark phase of Puf- 
finus chlororhynchus. The tarsus is indistinctly scutellated. 
In life, according to Mr. Gifford, the bill, feet, and orbital ring 
were black and the irises dark brown. 

When Fregetia grallaria is thoroughly studied, I believe that 
wear of plumage, dichromatism, and geographic and_ indi- 
vidual variation will be found fully to account for Fregetta 
lawrencii Bonaparte, Fregetta melanoleuca Salvadori, and the 
variations given binomial names by Mr. Gregory M. 
Mathews.* 

No. 747 C. A. S.: Length 225 mm.; extent 480; wing 179; 
tail 84; culmen 15.2; depth of upper mandible 5.1; width of 
upper mandible 7.6; tarsus 40; middle toe and claw 25.5. 

1 Birds Austr., v. 2, p. 44; Austral Avian Record, v. 2, p. 124. 
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EXPLANATION OF PLATES 

Plate 1—Portrait of Elliott Coues; from a photograph formerly in the 
possession of the late Dr. D. G. Elliot; reproduced from Bird-Lore through 
the courtesy of Dr. Frank M. Chapman. 

Plate 2—Portrait of Osbert Salvin; reproduced from the Biologia Cen- 
trali-A mericana. 

Plate 3—Portrait of Frederick Du Cane Godman; reproduced from the 
Biologia Centrali-A mericana. 

Plate 4—Sketch Chart of the Oceans. 

Plate 5—Map of the Galapagos Islands. 

Plate 6 

Above, Diomedea irrorata at rookery on Hood Island. 
Below, Diomedea irrorata with egg at rookery on Hood Island; in the 

foreground Nesomimus macdonaldi, in the background Fregata aquila (old 
and young). 

Plate 7 

Above, Diomedea irrorata at rookery on Hood Island. 
Below, Diomedea irrorata “fencing” at rookery on Hood Island. 

Plate 8 

Above, Diomedea irrorata with feathers on sides of head raised in anger, 
at rookery on Hood Island. 

Below, Diomedea irrorata with feathers on sides of head in usual posi- 
tion, at rookery on Hood Island. 

Plate 9—Diomedea irrorata; lower aspect of light and dark phases of 
nestling. 

Plate 10—Diomedea irrorata; upper aspect of light and dark phases of 
nestling. 

Plate 11—Diomedea irrorata; upper aspect of light phase of nestling. 

Plate 12—Diomedea irrorata; variation in the form of the bill of breeding 
birds (reduced). 

Plate 13—Puffinus creatopus; dual coloration. 

Plate 14—Puffinus opisthomelas; dual coloration. 

Plate 15—Puffinus opisthomelas; melanistic specimen and specimen of the 
light style. 

Plate 16—Uria troille ; melanistic specimen. 

Plate 17—Pufinus chlororhynchus; light and dark phases. 
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INDEX 

OF TECHNICAL AND VERNACULAR SPECIFIC NAMES IN 
Vv AND VI 

Note.—CGstrelata is included in A:strelata, 

Adamastor cinereus, 108 
gelidus, 59 
sericeus, 55 
typus, 109 

/Estrelata arminjoniana, 102 
aterrima, 58 
axillaris, 53 
brevipes, 93 
brevirostris, 58 
bulweri, 51 
cahow, 58 
carribei, 57 
cervicalis, 55 
chionophara, 102 
cooki, 93, 94 
defilippiana, 94 
desolata, 47, 93 
externa, 95 
fee, 55 
fisheri, 104, 106, 107 
fuliginosa, 58 
gavia, 60 
grisea, 58 
gularis, 104 
hesitata, 57 
heraldica, 102 
hypoleuca, 53 
incerta, 55, 56 
jamaicensis, 57 
lessoni, 55, 56 
leucoptera, 54 
longirostris, 54, 92 
macgillivrayi, 52 
macroptera, 58 
magenta, 56 
mollis, 55 
neglecta, 102 
nigripennis, 54 
oliveri, 57 
parvirostris, 104 
pheopygia, 97 
rostrata, 56 
sandwichensis, 101 
scalaris, 104, 106 
solandri, 58 
trinitatis, 102 
wortheni, 104 

Antarctic Fulmar, 47 
Ashy Petrel, 63, 171 
Black-bellied Petrel, 65 
Black-footed Albatross, 71 
Black Petrel, 64, 174 
Black-tailed Shearwater, 59, 108 
Black-vented Shearwater, 60, 114 
Blue Petrel, 47 
Buller’s Albatross, 45 
Buller’s Shearwater, 62, 146 
Bulweria bulweri, 48, 51 

macgillivrayi, 48, 52 
Bulwer’s Petrel, 51 
Cape Petrel, 47, 91 
Cape Pigeon, 92 
Capped Petrel, 57 
Caribbean Petrel, 57 
Chatham Islands’ Petrel, 53 
Christmas Island Shearwater, 62, 141 
Cinathisma cyaneoleuca, 61 
Cook’s Petrel, 54, 94 
Cooper’s Shearwater, 59, 109 
Coues’s Shearwater, 109 

Culminated Albatross, 46, 84 
Cymochorea homochroa, 171 

leucorrhoa, 160 
melania, 174 
owstoni, 63 

Cymodroma albigularis, 66 
grallaria, 182 
melanogaster, 65 
melanoleuca, 182 
meestissima, 66 

Daption capensis, 91 
Dark-rumped Petrel, 55, 97 
Diomedea albatrus, 42, 44, 74 

brachyura, 74 
bulleri, 45 
eauta, 45 
chionoptera, 42, 43 
chlororhyncha, 46 
chrysostoma, 85 
culminata, 84 
epomophora, 43 
exulans, 42 
gibbosa, 71 
gilliana, 44 
immutabilis, 42, 44, 83 
irrorata, 42, 44, 75 
leptorhyncha, 74, 75 
melanophris, 44 
melanophrys, 44 
nigripes, 42, 44, 71 
olivaceirostris, 46 
platei, 44 
regia, 42, 43 
sanfordi, 44 

Diving Petrel, 66 
Downy Petrel, 55 
Dusky Shearwater, 61, 122 
Flesh-footed Shearwater, 62, 109, 129 
Fleshy-footed Shearwater, 130 
Fork-tailed Petrel, 64, 177 
Forster’s Shearwater, 60 
Fregetta albigularis, 65, 66 

grallaria, 65, 66, 182 
lawrenci, 182, 183 
melanogaster, 65 
melanogastra, 65 
melanoleuca, 183 
meestissima, 65, 66 
tropica, 66 

Fulmar, 47, 87 
Fulmarus antarcticus, 90 

glacialis, 46, 47, 87 
glupischa, 87 
pacificus, 87 
rodgersi, 87, 88 

Galapagos Albatross, 75 
Galapagos Petrel, 63, 151, 157 
Garnot’s Diving Petrel, 67 
Garrodia nereis, 64, 65 
Giant Fulmar, 47, 86 
Graceful Petrel, 65, 180 
Gray-backed Petrel, 65 
Great Shearwater, 59 
Guadalupe Petrel, 63, 155 
Halobena cerulea, 46, 47 

murphyi, 47 
Halocyptena_microsoma, 62, 63, 150 
Harcourt’s Petrel, 63, 156 
Hornby’s Petrel, 64, 179 
Juan Fernandez Petrel, 54, 95 

PARTS 
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Kermadec Petrel, 54 
Kuhl’s Shearwater, 59 
Laysan Albatross, 83 
Leach’s Petrel, 63, 160 
Least Petrel, 63, 150 
Least Shearwater, 61, 122 
Lesson’s Petrel, 55 
Long-winged Petrel, 58 
Macgillivray’s Petrel, 52 
Macronectes giganteus, 46, 47, 86 
Magenta Petrel, 56 
Majaqueus xquinoctialis, 59 

conspicillatus, 59 
parkinsoni, 108 

Manx Shearwater, 59 
Markham’s Petrel, 64, 174 
Mascarene Petrel, 58 
Mottled Petrel, 58, 104 
Nectris amaurosoma, 132 

brevicauda, 138 
carneipes, 129 
fuliginosus, 132 
tenuirostris, 138 

Neglected Petrel, 56, 102 
Oceanites gracilis, 64, 65, 180 

lineata, 65 
oceanicus, 64, 65, 180 
segethi, 182 

Oceanodroma beali, 160, 162, 165 
beldingi, 160, 162, 166 
castro, 62, 63, 156, 162, 163 
cryptoleucura, 156 
fuliginosa, 63 
furcata, 62, 64, 177 
homochroa, 62, 63, 171 
hornbyi, 62, 64, 179 
keting 160, 161, 162, 164, 

6 
leucorhoa, 62, 63, 160 
macrodactyla, 62, 63, 155 
markhami, 62, 64, 174 
melania, 62, 64, 174 
monorhis, 160, 162, 163 
socorroensis, 160, 161, 162, 168, 

169, 170 
tethys, 62, 63, 151 
tristrami, 62, 63 

Ossifraga gigantea, 86 
Pachyptila vittata, 46, 47 
Pacific Petrel, 142 
Pagodroma nivea, 48, 51 
Pale-billed Shearwater, 130 
Parkinson’s Petrel, 59, 108 
Pealea lineata, 64, 65 
Peale’s Petrel, 65 
Pelagodroma fregata, 182 

marina, 64, 65, 182 
Pelecanoides berardi, 66 

exsul, 66 
garnoti, 66, 67 
georgica, 67 
urinatrix, 66, 67 

Petrella capensis, 46, 47, 91 
Pheebetria cornicoides, 86 

fuliginosa, 86 
palpebrata, 42, 46, 86 

Pink-footed Shearwater, 59, 109 
Pintado Petrel, 47, 91 
Priocella antarctica, 46, 47, 90 

glacialoides, 90, 91 
Priofinus cinereus, 50, 59, 108 

gelidus, 59 
sericeus, 55 

Prion, 47 
Prion ariel, 47 

banksi, 47 
brevirostris, 47 
desolatus, 47 
vittatus, 47 

Procellaria zquinoctialis, 50, 59 
alba, 56 

Puffinus 
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cinerea, 109 
diabolica, 57 
gavia, 60, 61 
glacialoides, 90 
gularis, 105, 106 
hasitata, 109 
incerta, 56 
inexpectata, 105 
jamaicensis, 57 
leucoptera, 54, 92 
lugubris, 63 
melitensis, 63 
nereis, 65 
nivea, 51 
pacifica, 142 
parkinsoni, 50, 59, 108 
pelagica, 63 
sandaliata, 56 
tenuirostris, 91 
tethys, 151 

Pseudoprion ariel, 47 
banksi, 47 
brevirostris, 47 
turtur, 47 

Pterodroma aterrima, 49, 58 
axillaris, 48, 53, 54 
brevipes, 49, 54, 93 
brevirostris, 49, 58 
caribbea, 49, 57 
cervicalis, 49, 55, 96 
cooki, 49, 54, 94 
externa, 49, 54, 95 
hasitata, 49, 57, 58 
hypoleuca, 49, 53, 54 
incerta, 49, 55 
inexpectata, 49, 58, 104 
lessoni, 49, 55 
leucoptera, 49, 54 
longirostris, 49, 54, 92 
macroptera, 49, 58 
magenta, 49, 56 
melanopus, 58 
mollis, 49, 55 
neglecta, 49, 56, 102 
nigripennis, 49, 54, 55 
parvirostris, 49, 56, 57, 104 
pheopygia, 49, 55, 57, 97 
rostrata, 49, 56 
solandri, 49, 58 
amaurisoma, 132 
anglorum, 59 
assimilis, 61, 122 
auduboni, 122 
auricularis, 50, 

119, 120 
bailloni, 122 
bannermani, 121 
bulleri, 51, 62, 146 
carneipes, 50, 62, 129 
chlororhynchus, 51, 62, 141 
cinereus, 109 
couesi, 114 
creatopus, 50, 59, 109 
cuneatus, 141 
edwardsi, 59 
elegans, 122, 123 
fuliginosus, 132 
gavia, 50, 60 
gravis, 50, 59 
griseus, 50, 62, 132, 139 
intermedius, 139 
knudseni, 144 
kuhli, 50, 59 
leucomelas, 51, 62 
major, 59 
nativitatis, 50, 62, 141 
newelli, 120 
nugax, 122 
obscurus, 50, 61, 122 
opisthomelas, 50, 60, 66, 114 
pacificus, 145 

55, 60, 114, 
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persicus, 122 chlororhynchos, 42, 46, 85 
puffinus, 50, 59, 61 culminata, 42, 46, 84 
reinholdi, 61 melanophris, 42, 44, 83 
subalaris, 122 Thalassidroma melanogaster, 65 
tenuirostris, 50, 62, 138 pelagica, 62, 63 
yelcuanus, 59 tropica, 65 
yelkouan, 60 Thalasseca antarctica, 47 
yelkouanus, 59 Thalassogeron carteri, 46 

Red-footed Puffin, 109 cautus, 45 
Red-footed Shearwater, 109 chlororhynchus, 46 
Reinholdia reinholdi, 61 culminatus, 84 
Samoan Petrel, 66 desolationis, 85 
Schlegel’s Petrel, 55 eximius, 84, 85 
Short-billed Petrel, 58 layardi, 45 
Short-footed Petrel, 54, 93 salvini, 45 
Short-tailed Albatross, 74 Thalassoica antarctica, 46, 47 
Shy Albatross, 45 glacialoides, 90 
Slender-billed Fulmar, 47, 90 Thick-billed Petrel, 56 
Slender-billed Shearwater, 62, 138 Thiellus chlororhynchus, 141 
Small-billed Petrel, 56, 104 sphenurus, 141 
Snowy Petrel, 51 Townsend’s Shearwater, 60, 120 
Socorro Petrel, 164 Tristram’s Petrel, 63 
Solander’s Petrel, 58 Wandering Albatross, 42, 75 
Sooty Albatross, 46, 86 Wedge-tailed Shearwater, 62, 97, 141 
Sooty Shearwater, 62, 110, 132 White-bellied Petrel, 66, 182 
Spectacled Albatross, 44 White-breasted Petrel, 53, 56 
Stejneger’s Petrel, 54, 92 White-chinned Black Petrel, 59 
Storm Petrel, 63 White-faced Petrel, 65, 182 
Streaked Shearwater, 62 White-throated Petrel, 66 
Sunday Island Petrel, 55 White-winged Petrel, 54 
Thalassarche bulleri, 42, 45 Wilson’s Petrel, 65, 180 

cauta, 42, 45 Yellow-nosed Albatross, 46 
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The present paper is a continuation of “The Birds of the 

Galapagos Islands, with Observations on the Birds of Clipper- 
ton and Cocos Islands (Columbiformes to Pelecaniformes ).”* 

The collection of land bird skins brought back by the Expe- 

dition numbers 5,916, exclusive of the Galapagos Dove. The 
writer lacks the time to study this large number of specimens 

and therefore deems it advisable to publish his field notes 

without further delay. In addition to the skins, considerable 
collections of eggs, nests, and birds and stomachs in alcohol 
were made. These also await investigation. 

1Proc. Calif. Acad. Sci., 4th ser., v. 2, pt. 1, pp. 1-132, pls, 1-7. 

June 16, 1919 
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The land birds of Cocos Island, Costa Rica, and of the 
Galapagos Islands are treated in the present connection, with 
the exception of the Galapagos Dove already considered in 
the earlier paper. The sequence and nomenclature of species 

in both papers is that of Sharpe’s ‘“Hand-list of the Genera 
and Species of Birds.” 

As the species of the genera Geospiza and Camarhynchus 
demand a thorough revision with all available material at 
hand, the writer uses provisionally, with a few changes, the 
specific names as defined by Messrs. Rothschild and Hartert* 
and Messrs. Snodgrass and Heller.2 Wherever the writer 
fails to recognize a species admitted by these authors, the re- 
jected name is placed in a selected synonymy. 

The localities listed for each species also include those 

mentioned by Messrs. Salvin,* Ridgway.® Rothschild and 
Hartert, and Snodgrass and Heller. 

For a full description of the botanical regions or zones (dry 
or arid, moist or humid, and grassy, in order from seashore 

to mountain top) mentioned in this paper, the reader should 

refer to Mr. Alban Stewart’s paper ‘‘A Botanical Survey of 

the Galapagos Islands.’” 

1. Buteo galapagensis: GaLApacos Hawk 

Abingdon, Albemarle, Barrington, Bindloe, Chatham, 
Daphne, Duncan, Gardner-near-Hood, Hood, and Indefati- 

gable islands, islet off northeast James, islets east of Jervis, 

James, Jervis, Narborough, and Seymour islands. : 

Indefatigable was the center of abundance of the Galapagos 
Hawk, which was not observed at all on Charles, Culpepper, 
Tower, and Wenman. It lived in the arid or dry, and in the 
humid or moist, regions and along the seashore, being com- 
monest in the dry region. It appeared not to fly far from 
land, but evidently left the home island at times as attested 

2A Review of the Ornithology of the Galapagos Islands, Nov. Zool., v. 6, pp. 
86-205, pls. 5, 6; Further Notes on the Fauna of the Galapagos Islands, Nov. Zool., 
vy. 9, pp. 373-418, pl. 10. 

3 Papers from the Hopkins-Stanford Galapagos Expedition, 1898-1899. XVI. 
Birds. Proc. Wash. Acad. Sci., v. 5, pp. 231-372. 
ee Na Avifauna of the Galapagos Archipelago, Trans. Z. S., v. 9, pp. 447-510, 

Is. 
: s birds of the Galapagos Archipelago, Proc. U. S. N. M., v. 19, pp. 459-670, pls. 
56, 

bene Calif. Acad. Sci., 4th ser., v. 1, p. 206. 
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by its presence on the islets off James and Jervis. We also 
saw this species flying back and forth between Hood and the 

neighboring Gardner. Occasionally birds came out from shore 
and flew around the schooner when anchored. 

This species has a light and a dark phase. Individuals in 
the two phases were about equal in numbers, although birds 
in the light phase were not seen in as many localities as birds 
in the dark phase. Intermediates were not uncommon, Birds 

in the light phase were commonest at Academy Bay, Inde- 

fatigable, which was a great rendezvous for hawks. 

The nests were bulky affairs of sticks usually built in a low 
tree or on a rock in an easily accessible position. On April 8, 
at Tagus Cove, Albemarle, I photographed a nest belonging 

to two birds in the dark phase. It was built in a Bursera tree, 
partly fallen over, growing on a steep hillside. The top of the 

nest was about eight feet from the ground. The nest structure 
was two feet in height and made of sticks. The depression at 
the top was shallow and lined with grass pulled from the 
ground in bunches. It contained two fresh eggs. While Mr. 

Beck and I were examining and photographing the nest, the 
birds stayed close by, calling continually. After making several 
swoops, one of the pair fastened its talons in my hat, while | 
was in the tree with the camera. It carried the hat a short dis- 
tance and dropped it. 

While anchored at northwestern Indefatigable, July 21 to 

23, three nests were examined. One, unoccupied, was built 
in the usual style about 14 feet above the ground in a Bursera 
tree. Another, unoccupied, was about 10 feet above the 
ground in a tree growing on a hillside. It was built of sticks 
and showed signs of use. A hawk made several threatening 
swoops at me while I was examining it. 

The third nest was composed of a mass of sticks resting 
partly on a heap of lava and partly on a bush growing beside 
the heap. It was situated on a plain some distance from any 

rise of ground. The top of the nest was about 12 feet above 

the ground. The part resting on the lava was about four and 

one-half feet in height, the part on the bush only one and one- 
half feet. The owners were much excited, swooping at us 

frequently and calling constantly. There was a third old bird 
with them on the two occasions we visited the nest. It was not 
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as zealous, however, in the defense as were the two owners. 

They were fearless, allowing us to come very close to them. 
The nest contained two young with downy heads and fairly 
well-feathered bodies. They were in the nest and were not ob- 
served to sit up. 

An adult, taken on Hood on July 2, had large sexual 
organs. 

Like most of the native birds, the hawks lacked the fear 
of man. They were very inquisitive, alighting close to and 
even following a person. At times, however, dusky- 

plumaged birds appeared a bit wary. When we were en- 
camped three or four hawks, sometimes more, frequently 
stayed around camp all day. On northwestern Indefatigable, 
while collecting along the coast, several followed me, alight- 
ing around me, often within four or five feet, every time I 
stopped. 

Twice we saw Galapagos Hawks in company with 
Man-o’-war Birds, circling high in the air. They were 
usually seen, though, only with birds of their own kind. 
Frequently at sundown there would be three or four roosting 
in the trees about our camp. They also roosted in cactuses, 
on the rocks along the sea coast, and on telephone poles. 

The hawks killed were in good health and were frequently 
very fat. They put up a game fight when wounded, getting 
on the back if hard pressed and bringing the talons into play. 

In food habits, Galapagos Hawks fill the offices of birds 
of prey and of scavengers. and seem to draw the line at no 
animal matter dead or alive. Any of their own species, 
killed or seriously wounded, they fell on with avidity, dis- 
posing of them in short order. On one occasion we killed 
two and left them on a beach; in a short time 17 of their 

fellows congregated and devoured them. A list of the 
animal remains which we found in specimens of this hawk, 

or which we saw them eating, gives some idea of the variety 
of their diet: Crabs, centipedes, grasshoppers, finches, lizards, 
fat torn from seal and pig skins staked out to dry, tortoise, 
iguana, and goat remains, young Swallow-tailed Gulls, and 
the putrid remains of an adult Blue-footed Booby. We found 
the carcass of the booby in the nest of a pair of hawks on 
South Seymour. Their craws were crammed with its rotten 
flesh. 
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While sitting under a tree one day on southern Indefati- 
gable, I noted a seven-inch centipede close by on the ground. 
A hawk, standing a few feet above me in the tree, also saw 
it, hopped down to the ground beside it, and promptly seized 
it in his talons. He then stood still for a moment, shifted 
the centipede from one foot to the other. pulled at it two or 
three times with his bill, and finally few away with it in his 

talons. 

2. Pandion haliaétus: OSPREY 

Albemarle and Chatham islands. 
The first Osprey seen was circling high in the air with a 

number of Man-o’-war Birds near Villamil, Albemarle, on 
November 1. The next day a male was taken. On August 

25 another was seen at Villamil. At Sappho Cove, Chatham, 
on February 14, I saw one soaring high above the sea. 

When a few miles off Cocos Island, Costa Rica, on Sep- 
tember 3, an Osprev was seen. On each of the two following 

days one was observed on the island, and on the 7th Mr. Beck 
shot a male. 

3. Asio galapagensis: GALAPAGOS SHORT-EARED OWL 

Abingdon, Albemarle, Barrington, Bindloe, Champion, 

Charles, Chatham, Culpepper, Duncan, Gardner-near-Charles, 

Hood, Indefatigable, James, Seymour, and Tower islands. 
We saw short-eared owls on the above islands, except 

Bindloe, Culpepper, and James. They were most numerous 
on Tower, where ten were seen during one day. Usually 
they were noted singly. 

In most cases they were observed in the dry region and 
near the beaches. At Iguana Cove, Albemarle, where the 
moist region extends practically to the sea coast, a number 

were seen at night in the trees. On southern Indefatigable, 
the center of abundance of the barn owl, only one was taken, 
while on northern Indefatigable three were taken, although 
they were hunted more in the former locality. 

Often they frequented rock piles and sides of craters, and 
on Tower some were observed in trees in broad daylight. 
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In daytime they could be approached closely enough to be 
shot with an auxiliary cartridge, while twice birds were 
killed with stones. At night they came to our camp fires, 
and one evening at Villamil, Albemarle, one alighted on the 
vessel. 

The stomach of a specimen, taken on Hood on June 26, 
contained the remains of a centipede, a Sooty Ground Finch, 
and grasshoppers. 

Certain individuals, taken on Hood in September and 
October, had long parasitic worms between the skull and 
the skin covering it. 

4. Strix punctatissima: GALAPAGos BARN OWL 

Abingdon, Albemarle, Indefatigable, James, Narborough, 
and Seymour islands. 

Although its chief stronghold was southern Indefatigable, 
where five were taken in one night, this barn owl was also 
observed and taken by us on Albemarle and Narborough. 

Mr. Beck reported them in the elevated, humid, fertile 
portions of southern Narborough in early April. A female, 

with slightly enlarged ovaries, was killed with a stick on the 
night of April 6 at 1500 feet elevation on Tagus Cove Moun- 
tain, Albemarle. At Santo Tomas (elevation 1000 feet), in the 

moist region of southeastern Albemarle, one flew into the 
house of the major-domo of the ranch on a foggy night in 

August. 
In the moist region of southern Indefatigable on Novem- 

ber 13, one was taken about midnight at 700 feet elevation. 
It alighted on a branch close above us, although we had no 

camp fire. A few nights before Mr. Beck obtained two in the 
dry region. On the night of January 17, two were seen at 
our camp at 350 feet elevation. While spending the night of 
July 11 in the region just mentioned, I took three females at 
camp. Each one alighted on branches six or seven feet above 
the fire. There they sat until shot, turning their heads from 
side to side, and staring down with large wondering eyes at me 
and the fire. 

The only vocal sound I heard from this species was a hiss 
emitted by a wounded bird. Grasshoppers were found in 
their stomachs. 
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5. Coccyzus ferrugineus: Cocos IsLanp Cuckoo 

The extremely shy cuckoo of Cocos Island, Costa Rica, 
proved to be the rarest of the indigenous birds of that island. 
We saw it only at Wafer Bay, where six individuals were 
observed during the first half of September, 1905. The 
Academy’s collection contains four of these. They were 
observed in the clumps of banana trees as well as in the 
virgin forests. Twice they were heard calling. An exami- 
nation of the stomach of one showed the remains of what 
appeared to be crickets. 

6. Coccyzus melanocoryphus: AzARA’s CUCKOO 

Albemarle, Barrington, Charles, Chatham, Duncan, and 

Indefatigable islands. 
This cuckoo was common on Charles and Chatham, and 

less so on Albemarle. On Indefatigable it was heard fre- 
quently and twice seen, but not captured. On Duncan, also, 
it was observed and heard twice during December. Mr. 
Nelson shot one on Barrington on July 10. 

Cuckoos occurred in the dry as well as the damper por- 
tions of the islands and were occasionally seen in the man- 
groves on the coast. On Chatham they were noted in the 
hedges of sisal hemp bordering the sugar fields in the moist 
region. They were also common in the native Galapagos 
vegetation from there down to the coast. At Black Beach 
Roads, Charles, the species was noticed most commonly on 
the westerly slope of the island, only one or two individuals 

being observed in the interior, which is overrun by lemon and 
orange trees introduced by former settlers. On [ndefatigable, 
in the vicinity of Academy Bay, it was heard in the dry 
region up to 350 feet elevation, and two were seen near the 
beach. On Duncan and Barrington it occurred in the dry 
region. On Albemarle the species was seen in both the moist 

and dry regions and also in the mangroves of the coast, being 
cbserved on all of the mountains except Cape Berkeley, which 
we did not visit. It was noted above 1500 feet elevation on the 
west side of Tagus Cove Mountain. 

This species was not gregarious, seldom more than one 
individual being seen at a time. Once in a while they were 
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observed flying, usually only from bush to bush. They were 
very shy and could not be approached closely, the majority 

of specimens being shot with 12-gauge shells or with a shot 
pistol, and not with an auxiliary barrel. When approached 
a cuckoo usually flew a short distance into the brush and 
then stopped to see if it was being followed; if so, it would 
go on a little further and then stop again. Sometimes, how- 
ever, if the collector remained motionless, the bird became 

inquisitive and approached close enough to be shot. 
On the ground cuckoos were swift runners. Their chief 

food seemed to be grasshoppers varied with occasional 

katydids. 
The call of this cuckoo was similar to that of the Cocos 

Island Cuckoo, and was heard oftener than the birds them- 
selves were seen. In late May and early June on Charles and 

in early June on Chatham, they were not heard to call. 
Nests were not infrequent, although those found were 

usually old or deserted. They were almost invariably built 
several feet above the ground in bushes or small trees, often 
in hard wood bushes (Psidiwm galapageium). They were 
commonest on Chatham in the native vegetation. 

On January 27 at Wreck Bay, Chatham, Mr. Beck ob- 
tained three eggs with incubation just begun. The nest 
from which they were taken was about six inches across 

and composed of little twigs and orchilla moss. It was 
placed in the fork of a small tree 12 feet above the ground. 
The parent stayed on the nest until approached closely, and 
then remained in the tree until shot. In the same locality and 
on the same day, Mr. Hunter found a nest with one fresh egg. 
When the nest was examined two days later, the egg was 
broken and the bird nowhere to be seen. The nest was eight 
feet above the ground in a bush of Psidiwm galapageium. It 
was very shallow and built of twigs loosely put together, and 

lined with moss. 
At 1000 feet elevation on the west side of Tagus Cove 

Mountain, a nest containing three eggs was found by Mr. 
Beck on March 28 in a bush growing on a steep canyon side. 
It was composed of dry twigs with a few grass stems for lining. 

On January 27 a female was shot near Wreck Bay and an 
egg ready to be laid was taken from her oviduct. <A 
specimen taken at Banks Bay, Albemarle, on April 15, had 
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small sexual organs. Specimens taken on Charles on May 14 
and 15, also had their reproductive organs much reduced 

in size. 
On August 10 and 11, high up on the east side of Cowley 

Mountain, Albemarle, the remains of cuckoos were found in 
two places. They had perhaps met violent deaths owing to 
the presence of cats. At Wreck Bay on July 7, I shot a 
cuckoo which did not have a vestige of a tail—perhaps also 

the work of a cat. 
The bill of the bird in life is black and the feet pale blue. 

7. Pyrocephalus nanus: GOULD’s VERMILION FLYCATCHER 

Abingdon, Albemarle, Barrington, Bindloe, Charles, Dun- 
can, Indefatigable, James, Jervis, Narborough, Seymour, and 
Wenman islands. 

The Gould’s Vermilion Flycatcher was found along the 

seashore, in the dry region, in the moist region, and in the 
grassy region of the higher mountains. Native and intro- 

duced vegetation was frequented alike. 
It was common on Albemarle, Charles, Indefatigable, and 

James. Mr. Hunter shot a lone individual on Wenman on 

September 24, demonstrating that this species also leaves its 
home island. None were seen on Barrington or Narborough, 
although reported by other expeditions. 

Their methods of hunting are like those of the Galapagos 

Flycatcher. They haunt the bushes and trees in search of 
insects. On Tagus Cove Mountain I saw a young one in 
striped plumage catch an insect on the wing. Another time 
IT saw an immature male devouring a small butterfly while 
sitting on a branch. In one case one took insects from Mr. 
Williams’ hand, and as a rule they were very tame, approach- 
ing within a foot or two of one, and often being killed with 
a short stick. One was noted eating a small scorpion during 
our stay on Cowley Mountain. On_ southeast Albemarle 

they were common in a large slaughter field above Santo 
Tomas. There they were seen catching insects on the putrid 

remains of numerous cattle which had been slaughtered 
from time to time for their hides. At Academy Bay, Inde- 
fatigable, these flycatchers were seen at various times standing 
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on the muddy bed of a saline lagoon making rushes at pass- 
ing insects. 

Several times I have noted males flying high in the air in 
a wavy style, often dropping several feet and then going up 
again. This was noticed on southern Indefatigable in No- 
vember and in January, and on Abingdon in September. 
Whether these were mating antics, or whether the birds were 
hawking for insects, I do not know. At Black Beach Roads, 
Charles, in October, they were seen chasing each other 
through the woods. 

The condition of the reproductive organs was noted as 

follows: 

November 3; Villamil, Albemarle; one in intermediate plumage had large 

testes. 

December 5; Duncan; two with enlarged testes. 

December 11; Duncan; enlarged testes. 

May 14, 15; Charles; small reproductive organs. 

On February 28, in the interior of Charles, I took two nests 
each containing three unfeathered young, another containing 
two, and another containing one. On March 2, in the same 
locality, one nest was found containing three well-grown 

young and several containing two each. On the same day, 

Mr. Beck found a nest 12 feet above the ground in a bush of 
Zanthoxylum pterota. The nest was a small, neat, compact 
cup of moss placed at the forking of a limb, and contained one 
fresh egg. The nest of this species, to all appearances, is the 

same as that of the Pygmy Vermilion Flycatcher of Chatham. 

8. Pyrocephalus dubius: PyGmMy VERMILION FLYCATCHER 

Chatham Island. 
The habits of this species are like those of the Gould’s Ver- 

milion Flycatcher. It was not common near the beach at 
Wreck Bay, but about a mile up the road it became quite 

common, and was found in all of the wooded region below El 
Progreso. On February 22, one or two individuals were seen 
in the lemon trees planted in the upper grassy pasture land 
above El Progreso. Mr. Beck took a number in the elevated 
moist region, high on the mountain above Basso Point, on 
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the north coast of the island. Mr. Hunter and I saw none 
that day below in the dry region. 

The food habits of this species were identical with those of 
the Gould’s Vermilion Flycatcher. Occasionally an insect too 
large to swallow was taken. Then the bird would hold it 
firmly in its bill and proceed to break it against a branch. 

These flycatchers were very tame, despite the fact that 
Chatham had been occupied by man for many years. Their 
extreme inquisitiveness and unwariness allowed us to kill 

many of them with sticks. 

In the latter part of January, I noted occasional individ- 

uals flying up and down in the air in a wavy style just as 
the Gould’s Vermilion Flycatcher was observed to do. It was 
a common thing to see them chasing one another through the 
forest. Two couples were seen copulating in January. Birds 

taken as early as October 17, however, had enlarged sexual 
organs. 

Like other Galapagos land birds this species nests in the 

wet season when the vegetation of the arid region is green. 
The following is a list of the nests we found. They were 
indistinguishable from those of the Gould’s Vermilion Fly- 
catcher. 

January 26; Wreck Bay region. An empty nest was found 
14 feet above the ground in a tree of Zanthoxrylum 

pterota. It was small, open, and built of moss. The owners 
were very much disturbed, keeping quite close to me while I 
was in the tree, jumping from limb to limb, and uttering 
occasional cries. 

January 27; Wreck Bay region. Mr. Beck took a nest 
similar to the above, but containing two incubated eggs. 

January 29; Wreck Bay region. I found a female sitting 
on a nest containing two fresh eggs. The nest was about 
20 feet above the ground in a Bursera tree, being built 
at the forking of a branch. It was quite shallow and made of 
grass, moss, and cotton, and lined with moss. The bird al- 

lowed me to climb within a few feet of her without leaving 
the nest. The nest investigated on the 26th was again exam- 
ined and was found to be apparently deserted. 

The next nest was taken by Mr. Beck on February 8, in 
the moist region on the mountain above Basso Point. It was 



200 CALIFORNIA ACADEMY OF SCIENCES  [Proc. 4TH SER. 

likewise at the forking of the limb of a tree, about 20 
feet from the ground, and was composed principally of moss 
taken from the tree, two or three species being used to form 
the delicate cup. The female remained on the nest until 
frightened by the shaking of the limb. 

Close beside the wagon road connecting the wharf at 
Wreck Bay with the village of El Progreso, another nest was 
found on February 21. It was about nine feet from the 
ground ina bare bush. The female stayed on the nest, guard- 

ing zealously her one fresh egg, until I was very close. An 
egg, incubated about six days, was taken on February 23 from 
a nest in the Wreck Bay region. As usual, the nest was 
open, small, compact, shallow and like that of the Gould’s 
Vermilion Flycatcher. It was built of moss, small twigs, and 
wild cotton. It was nine feet above the ground in a tree 
close beside the wagon road. On the same day, in the same 
locality, another nest containing two fresh eggs was found. 
It was built of small twigs and moss, and placed in the fork 
of a limb of a tree 30 feet from the ground. The female 
remained on the nest while the limb was being cut off and 
hauled in, so that the nest could be reached. 

Birds in plumage intermediate between red and buff were 
rare. 

9, Nesotriccus ridgwayi: RipGwaAy’s FLYCATCHER 

This sombre-colored little bird haunts the dense rain for- 
ests of Cocos Island, Costa Rica. It is met with singly and 
in pairs as one proceeds along the overgrown trails or works 
his way up one of the numerous streams of that island. Bating 
the Cocos Island Cuckoo, this species is the least numerous of 

the four species of land birds known from that island. Dur- 
ing our stay at Cocos in September, 1905, we usually saw 
several whenever we journeyed into the forests. 

10. Eribates magnirostris: GALAPAGOS FLYCATCHER 

Abingdon, Albermarle, Barrington, Bindloe, Brattle, 
Charles, Chatham, Daphne, Duncan, Hood, Indefatigable 
islands, islet off northeast James, James, Jervis, Narborough, 

Tower, and Wenman islands. 
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This inquisitive and unsophisticated little flycatcher has 
been observed on all of the islands just named, and was seen 

by us on all except Jervis and Narborough. It was quite a 
common species, seldom more than a couple of individuals 

being seen together, however. Only one was seen on Daphne, 
one on the islet off northeast James, and one on Tower. Mr. 

Beck saw three on Wenman on September 24. At the same 

time other species also known previously only from islands to 
the southward were seen and taken. 

Galapagos Flycatchers were observed from the ocean beach, 
where they were seen among the rocks below the high tide 
line, to the tops of the mountains, living under quite a variety 
of conditions. Everywhere they were observed in the arid 
belt, the usual vegetation of which is spiny bushes, cactus, 
Bursera trees, and thorn trees (Prosopis dulcis). They were 
occasionally seen about the saline coastal lagoons. In the 
transition region between the arid and humid belts, in which 
the cacti disappear and the ferns appear, they were also 
present. 

In the central part of Charles, which is overrun with lemon 

and orange trees and is blessed with two or three springs, 
quite a number were seen. Only a few were noted in the 
very humid belt on the south side of Indefatigable, where the 
vegetation is so thick and rank that the ground is hidden from 
view and one has to cut his way with a machete. In the 

upper grassy region of southeastern Albemarle at an altitude 
of about 3200 feet, where bushes and trees are scarce, some 

were seen. In the crater of the same mountain several were 
noted; the vegetation there was that of the arid region of the 
coast, and not that of the outer slopes of the mountain at the 

same altitude (about 2800 feet). At Iguana Cove, Albe- 
marle, they were common only above 300 feet elevation. At 
a large tree at 1500 feet elevation on the west side of Tagus 

Cove Mountain, Albemarle, quite a number were observed. 

On Abingdon two were noted in the humid belt about 500 
feet below the dense and almost impenetrable growth of ferns, 
which crowns its summit. On James they were observed on 
the main peak (altitude 2850 feet), which is covered with 
tall grass (Paspalum conjugatum) and stunted trees and 

bushes, as well as on the scantily clothed black lava lying be- 
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tween the principal mountains and the Sugar Loaf hill on the 
southwestern portion of the island. 

They frequented the bushes and trees and were seldom 
seen on the ground. Their movements were quite rapid, al- 
though often not quick enough to escape the stick in the hand 
of the collector. The bird often sat on a limb until ap- 
proached within a foot or two, when it would dart off to an 

adjacent branch. At each resting place it would look about 
carefully for insects, turning its head in all directions. Occa- 
sionally they were seen in company with vermilion flycatch- 
ers, and once on James they were observed with four or five 
species of ground and tree finches feeding in a large tree with 
red flowers (Erythrina velutina). On southeastern Albemarle 

I observed a pair catching moths for their young. One held 
a moth in its bill for five minutes while examining me, and 
then finally took it to the young, which were only partially 
fledged. At Villamil, Albemarle, one was noticed hunting 
insects in a wood pile near the chief house of the village. 

During the mating season they were heard to sing a little. 
In early January, on James, I saw two chasing each other, 
and heard one singing. A few days later, on southern Inde- 
fatigable, 1 again heard the song. At Iguana Cove, Albe- 
marle, on March 19 and 20, two, three. and four were often 

seen pursuing each other, and singing constantly. At Acad- 
emy Bay, Indefatigable, on July 11 and 12, two couples were 
observed pursuing each other and calling at the same time. 
In the same locality one was heard calling on the 15th and 
another on the 16th. 

The condition of the reproductive organs was noted as fol- 

lows: 

December 11; Duncan; considerable enlargement. 

January 13; Academy Bay, Indefatigable; large. 

February 8; Basso Pt., Chatham; large. 

May 23; Black Beach Roads, Charles; small. 

In latter May most of the adult land birds on Charles were 

moulting. Two bob-tailed Galapagos Flycatchers with new 

tail feathers just appearing were seen. 

The following is an account of the nests, eggs, and young 

that were found: 
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On January 26, in the vicinity of Wreck Bay, Chatham, Mr. 
Hunter found a nest with eggs in a rotten stump. In the 
interior of Charles, on March 2, Mr. King found a nest in 
the trunk of a very old, cleft orange tree, the nest being about 
four feet above the ground. It was six inches in length, and 
of loose construction. It was built of twigs, roots, primaries 
of small land birds, and the hair of large animals such as pigs 
and donkeys. The lining consisted of hair. The depth of 
the nest was about an inch. The three young birds contained 
in this nest were just beginning to get feathers. The parents 
made practically no disturbance while the nest was being 
examined, but merely sat above us on a limb and watched our 
movements. Mr. King found two other empty nests of this 
species in positions similar to the above in a tropical plum 

tree on the same day. 

The next nest I found while on a horseback trip on south- 

east Albemarle on March 7 and 8. The nest was in the lower 
part of the moist region. It was placed in a thorny tree 
(Zanthoxylum pterota) 15 feet above the ground, and was 
round and domed just like the nest of a ground finch, which 
it perhaps may have been at one time. It differed totally in 
its construction from the flycatcher nest described above, be- 

ing quite spherical and compactly built. It was made of grass 
and green and brown moss, with a lining of hair. The nest 
was discovered by observing the old bird go to it. It con- 

tained three recently hatched young and one egg about ready 

to hatch. This egg had two half shells of other eggs adher- 
ing to one end of it. The egg is of cream color with brown 
streaks all over it, particularly at the large end. The parents 

made no disturbance save a little clicking noise when I tore 
the nest down. 

On March 12, at a mangrove swamp in an inlet about 10 
miles west of Villamil, Albemarle, another nest was found. 

This time it was placed in a cleft in a large straight tree 

(Avicennia officinalis) growing on the seaward side of the 
swamp, which contained some fresh water ponds. The nest 

was about 20 feet from the ground, and the entrance, which 
was nearly horizontal, was too small for me to insert my 
hand. The nest contained partially fledged youngsters, which 
were about six inches from the mouth of the hole. One of 
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the parents had its tail worn half off. apparently from passing 

in and out of the hole. They were both greatly disturbed, 
flying about me all the time. 

While on a trip above 2000 feet elevation on the west side 

of Tagus Cove Mountain, Albemarle, on March 26 and 27, 
still another nest was found. It was placed between two 

broad cactus (Opuntia) leaves about seven feet from the 

ground, and for all the world looked to be the old nest of a 

ground finch, resembling it in most ways, being domed and 

made of grass and lichen, and lined with grass. The lichen 

was on the top of the nest. To the old lining of grass were 

added a few primaries and tail feathers of the Galapagos Fly- 
catcher. It seems to be a fairly regular practice of this species 

to put wing and tail feathers of small birds in its nests. The 

egg, which was addled, was of the usual coloration. The 

actions of two adult flycatchers led me to believe, in the first 

place, that it was their nest. They made some objection when 

I tore the nest down, fluttering close to my hand in mute 

protest. 

These little birds are remarkably tame and inquisitive, and, 
even on the islands occupied by, man, they do not seem to 

have learned to be cautious. They were easily dispatched 

with a stick or even the barrel of one’s shot-pistol. Once or 

twice on Chatham I have had them attempt to alight on the 

barrel of my gun while I was carrying it. They will often sit 

on a branch within a foot or two of a person, until some 

quick movement of the hand will cause them to fly swiftly to 

a limb close by with crest erected in alarm. One day I saw 
one pursued by a Sturdy Ground Finch, whose nest it ap- 

proached too closely. 

At Villamil, Albemarle, in March, a specimen was obtained 

with two featherless swellings or tumors at the base of the 

rami of the lower mandible. Another individual with similar 

swellings was seen at Iguana Cove. Albemarle, a little later 
in the month. This disease also affects the feet of many of 

the species of land birds. It is probably similar to the disease 

described by Mr. Henshaw as afflicting Hawaiian birds." 

7 Birds of the Hawaiian Islands, pp. 20, 21. 
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11. Hirundo erythrogaster: AMERICAN BARN SwALLow 

Charles, Chatham, and Hood islands. 
We met with this swallow only at Black Beach Roads, 

Charles, where several were noted flying about the shore on 

October 11 and 12. 
At Cocos Island, Costa Rica, it proved to be more numer- 

ous, for on the 5th of September I saw some 20 of them 
flying about the top of a hill above Chatham Bay. On Sep- 
tember 2 Mr. Beck captured one at sea about 40 miles south 

of the island during a calm. 

12. Progne concolor: GALAPAGOS MARTIN 

Albemarle, Barrington, Charles, Chatham, Daphne, Dun- 
can, Eden, Indefatigable, James, and Seymour islands. 

We did not meet with this species on either Duncan or 
Barrington, although it has been reported by other observers. 
It seemed to be commonest on Albemarle, but was not partic- 

ularly abundant anywhere. 
They were observed in every region: the arid, the forested 

humid, the bare mountain tops, and also about the seashore 

and saline coastal lagoons. 
On Charles several were met with on October 7, on the 

main peak above 1500 feet in the bald, shrubless and treeless 
region. Two days later Mr. Hunter took three in the inte- 
rior. On our visit to Black Beach Roads, Charles, in latter 

May and early June, individuals were observed several times 
low down in the arid region, in the forested humid interior, 
and on the bald mountain top. One, which was noted flying 

over the tree tops in the interior basin of the island and which 
was taken May 24, had slightly enlarged reproductive organs. 

The first specimen from Chatham was taken in the Wreck 
Bay region by Mr. Beck, October 17. On February 12 I 
noted several around the topmost pinnacle of Finger Point, a 

high and very precipitous promontory on the north central 

coast of the island. On February 22, a few were seen in the 

upper pasture country above the village of El] Progreso. 

Several were seen in the humid forested country on the 
south slope of Indefatigable, above Academy Bay, about the 
middle of November. While on a four days’ trip inland from 
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Academy Bay, January 15 to 18, one was seen at about 900 

feet elevation. 
Mr. Beck obtained two on the south end of South Seymour 

on November 23. 

On December 22, a few were seen near the beach at James 

Bay, James. One was seen August 9, in the same vicinity. 

The Galapagos Martin was fairly common about Villamil, 
on the southeast coast of Albemarle. On November 1, 2, and 
3, they were quite a noticeable feature of the village, skim- 
ming low over the ground and houses. On March 7 and 8, 
three or four were observed about the village of Santo Tomas, 

12 miles inland from Villamil. On August 22 and 23, they 
were abundant over the salt lagoons in the vicinity of Villa- 

mil; all were on the wing and twittering a good deal. The 
following day I saw several on a dead tree on the shore of the 
largest lagoon. One or two were noted at the village on 
September 3. August 27 to 30, they were noted from the 
seashore to the top of the mountain, which is 3200 feet high, 

occurring in the arid, forested humid, and grassy humid belts. 
A short way above the town of Santo Tomas was a large 
slaughter field, which was a great resort for martins. There 
were a good many martins noted catching insects every time 

we went by on the road. 

On Iguana Cove Mountain, Albemarle, they were quite 
common on March 19 and 20, above 400 feet, where insects 
abounded. I saw one with a butterfly in its mouth being pur- 

sued by two others. They were twittering considerably. 

On August 10 and 11 several were seen flying at about 
2000 feet elevation on the east side of Cowley Mountain, 
Albemarle. 

Tagus Cove, Albemarle, however, was the true center of 
abundance of this bird. There it was observed commonly at 
a fresh water hole at the seashore, at 2500 feet elevation and 
below on the mountain, and also in the arid country a short 
distance inland from the ocean. On March 24, they were 
found nesting in holes in the cliffs over the ocean a short 

distance south of Tagus Cove. Mr. Beck took two nests with 

eggs, one with two, the other with three. The eggs were 
white. The nest containing the three eggs, which were fresh, 
was a shallow, though neat, affair of grass stems lined with 
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a few feathers of the Blue-footed Booby. It was placed in a 
small hole in the tufa cliff some 20 feet above the ocean. 
Mr. Beck stated that he took an egg from the same hole five 
years before, March 31, 1901. The two eggs contained in 
the second nest were incubated five days. The female was on 
the nest, which was of grass stems and small twigs, lined with 

feathers. It was in a small crack in the face of the tufa cliff, 
also about 20 feet above the ocean. 

On the morning of March 24, at Tagus Cove, several mar- 
tins were noted on a dead tree at the top of a bluff over the 

ocean. They were seen quite frequently sitting on ledges and 
at the openings of their nests in the cliffs, both singly and in 
pairs. I saw one enter its nest with a medium-sized yellow 
butterfly in its mouth. The sexual organs of birds taken in 
March and April were large. On April 5, they were common 

as usual along the cliffs. I saw one make a dozen or so un- 
successful attempts to catch a yellow butterfly which was 
crossing the cove. On April 9, I noted one chasing a sphinx 
moth over Tagus Cove; the moth finally dropped into the 
water and the bird left it. 

On May 18, one was seen 20 miles south of Indefatigable. 

This was the only time the species was noted at sea. 

13. Nesomimus trifasciatus: THREE-BANDED MOCKINGBIRD 

Champion, Charles (extinct), and Gardner-near-Charles 

islands. 
A number were taken on Gardner-near-Charles, October 3. 

On the same day we visited Champion, which lies close to 
Charles, and there a few were found around the tree cacti 
(Opuntia). 

On February 26, I visited Champion again, but saw, how- 
ever, only 10 or 12 birds, in somewhat worn plumage. One 
or two were in song, the music being different from that of 
the other species of Nesomimus. One young bird in spotted 
plumage was taken. 

Nests were common, many being built like the one described 
below, others with an abundance of twigs. Most of them 
were old, but a few were fresh. A nest or two was found in 
nearly every good-sized cactus tree. 
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I took a nest with two fresh eggs. It was resting on the 
top of a broad cactus limb about nine feet above the ground. 
The nest was of the usual shallow construction which charac- 
terizes the nests of all of the species of this genus. It was 
built chiefly of grass and cactus fibre, with a few twigs on 
the outside. The bird did not leave the nest until I pulled a 
cactus limb away right beside her. She then left without a 
sound, and when I returned to the ground, she went back and 

looked into the nest without making any noise. 

I think that two more days of hunting on Champion would 
have made the species extinct there. 

14. Nesomimus macdonaldi: Hoop ISLAND MOCKINGBIRD 

Gardner-near-Hood and Hood islands. 
This mockingbird is the largest species of the genus and is 

found commonly on the two above-mentioned islands. As the 
islands are low, this species is confined to the arid region. 

Like the other mockingbirds, these were at home either on 

the ground or in the trees and bushes. They were good fly- 

ers as mockers go, and were excellent runners, often follow- 
ing a person along the sea beaches. 

Their food is very diversified; in fact they seem willing to 

eat almost anything. They feed among the rocks at low tide, 
on the beaches, and inland. One day several were noted at 
different times digging vigorously with their beaks into the 
wet sand at low tide. Seventeen were caught one day in 
June under an ordinary box propped up with a stick. It was 
baited with dead crabs, bread, and a breakfast food called 
“Grape Nuts.” Many birds were wary and would not go 

under, despite the tempting morsals. On one occasion I saw 

a mocker picking the evelid of a pelican which had just been 
killed. On July 2, mockers devoured a voung albatross in an 
egg which had been picked and from which we had driven 

the parent. Morsels of bread and meat from our lunches were 
always appreciated. No doubt insects form a considerable 
portion of their diet. 

They were common about the water bird colonies on the 
south and east sides of Hood. On June 25 I noted them as 

common among the nesting albatrosses, who paid no atten- 
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tion to them, even though the mockers undoubtedly break eggs 

when the opportunity offers. It was a rainy day and the 
mockers presented a most bedraggled appearance. 

On Hood on September 24, they were noted as very quar- 
relsome, and as uttering a harsh note at that time. A short 
song was also noted. On September 29 some were heard 
singing on Gardner-near-Hood. On February 3 they were 
again heard singing on the same island, and on Hood two 

days later some were singing. On June 24, after the breed- 
ing season, three or four calls were heard. Two or three 

birds we had alive in a basket could, by uttering a single, rich, 
full note, send all the mockers in sight into the brush as fast 
as they could travel; this was apparently a ery of warning. 

The young birds which were about seemed to employ only one 
call, a shrill cry, used also in begging parents for food. When- 

ever a Man-o’-war Bird or Galapagos Hawk passed over, al- 
though high up, most of the birds would look up apprehen- 

sively. 
The nesting season appears to be in February. A male 

taken January 31 had large testes. On the same day I no- 
ticed two or three pairs chasing each other on the ground 
through the brush, an occurrence noted a number of times in 
the following days. On February 3 and 5 fresh nests were 
seen. On the latter date I found a nest occupied by a female 
and four fresh eggs of a greenish blue ground color, covered 
thickly with pale brown spots. The nest was built at the 

junction of two bushes, about four feet above the ground. 

The foundation was of twigs, and was loose and bulky. The 
inner part consisted of grass, goat’s hair, and cotton, and was 
about two inches deep-—shallow compared to two or three 
other mocker nests seen. The bird did not leave until I was 

quite close, and then went only a few feet away 

About half of the birds seen during our visit in June were 
immature. All, however, were as audacious as usual. On 

June 24 the young birds noted seemed to feed themselves sat- 
isfactorily until the parents appeared, when they would be- 

come very helpless and solicitous. \When a youngster wished 

to be fed, it fluttered its wings, elevated its tail, lowered its 

head, and called imploringly to the parent. I did not see any 

fed, however. Young were noted chasing each other. Adults 
were in fresh plumage. 
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On June 30 Mr. Beck took two showing albinistic tenden- 

cies. One had a white tail feather, the other had white feath- 

ers in the upper side of the wings. 

This species is very tame, coming up close to inspect one 
and often following a person about. One day one alighted on 
a short walking stick I carried. 

15. Nesomimus adamsi: CHATHAM ISLAND MOCKINGBIRD 

Chatham Island. 
This species was common and was found in the littoral, 

the arid, the humid forested, and the humid grassy zones. 
During the breeding season it kept more under cover than at 
other times, and fewer were seen. Few were seen during 
September in the Wreck Bay region. They were observed 
on the isthmus to the eastward of the mountainous part of 
the island and were also common in the crater of Finger 
Point, a high promontory on the north coast. In the humid 
grassy country about Mount San Gioacchimo they were found 

in the lemon groves, which have been introduced. 

Like the other species of the genus, they are active birds, 

being at home either on the ground, in the trees, or in the air. 

In my notes I have mention of birds singing on the fol- 
lowing dates : ; 

January 25; Wreck Bay. July 5; Wreck Bay. 
February 8; Basso Point. July 7; Wreck Bay. 

February 10; Sappho Cove. September 7; Wreck Bay. 

February 23; Wreck Bay. 

Birds taken on February 23, at Wreck Bay, had large re- 

productive organs. 
Eggs and nests were found as follows: 

On January 26 Mr. Hunter obtained three well-incubated 
eggs from a nest taken in the vicinity of Wreck Bay. On 
January 29 I saw a bird building a nest high in a tree. The 
nest appeared to be made of loose twigs. 

On February 8, on the mountain above Basso Point, Mr. 
Beck obtained a nest and one fresh egg. The nest was made 
of twigs and moss of two or three species and lined with fine 
grass stems. It was placed in a small bush and was nine feet 



Vor. II, Pr. 11] GIFFORD—BIRDS OF THE GALAPAGOS ISLANDS 211 

above the ground. The parents made no sound while in the 
vicinity of the nest, as was frequently the case when the nest 
was taken. 

On February 10 a nest containing one fresh egg was taken 

at Sappho Cove. The nest was built in the usual style and 

was placed 12 feet above the ground in the fork of a tree. It 
was composed of twigs, grass stems and leaves. The parent 
remained on the nest until closely approached. 

On February 13 Mr. Beck obtained two fresh eggs from a 
nest found near the center of the isthmus connecting the 
northeastern and southwestern portions of the island. The 

nest was composed of twigs, dry grass, and a few cotton balls; 
it was lined with fine grass and rootlets. 

On February 14 one or two old nests were seen in the 
bushes along the beach near Sappho Cove. Mr. Beck ob- 
tained three fresh eggs from a nest found near the center of 
the above-mentioned isthmus. The nest was in a tree 18 feet 
above the ground. It was made of dry twigs, many cotton 
balls, dry grass, and orchilla moss. It was lined with fine 
grass, rootlets, and bunches of very soft spines from the 
leaves of the Opuntia. 

On February 21, at Wreck Bay, I saw two or three new 

nests. A nest containing five eggs incubated about six days 
was found. The nest was bulky, and was built of twigs and 

moss, the inner part being made of grass. It was 13 feet 

above the ground in a bush beside the wagon road. The 
owner sat bravely on the nest while I was scarcely two feet 
away. After I had removed the nest, it sat for a minute 
where the nest had been. 

On February 22 I saw two or three nests in bushes of 

Zanthoxylum pterota overhanging a good-sized stream in the 

forested country on the south slope of the mountains. On the 
same day Mr. King obtained a nest in the Wreck Bay region. 
It contained three fresh eggs, and was placed, with the usual 
foundation of twigs, in a tree 18 or 20 feet above the ground. 

Nestlings and young just out of the nest were noted as 

follows. On January 25 Mr. Beck took two partially fledged 
young from a nest in the vicinity of Wreck Bay. The fol- 
lowing day Mr. Hunter obtained three nearly naked young 
from a nest. On February 21, at Wreck Bay, I found a nest 
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with three newly-hatched young. While I was in the tree 
examining the nest the parents kept very close to me. They 

made very little noise, but one picked my hand when I placed 
it near the nest. On February 23, in the same region, two or 
three young just from nests were seen. The species seemed 
commoner than it had been in the previous month. 

On the whole this species was fairly tame, but not nearly 

so tame as the Hood Island species. The Chatham birds were 
particularly tame and inquisitive in September; probably many 
of them were immature and inexperienced birds at that time 

of the vear. 
Birds with diseased feet were not uncommon and were 

observed at Basso Point as well as at Wreck Bay. Many 
species of land birds were noted in this condition at every 
visit we made to Chatham. Mockers were noted in October, 

January, and February. This disease appears to begin very 
early in life, as a young one with diseased wings, bill, feet, 
and neck, and but a short time from the nest, was taken on 

February 23. 
Cats, which are quite common, must decimate the numbers 

of this species to a considerable extent. During our stop at 
Wreck Bay in latter January, Mr. King heard two or three 
mockingbirds making considerable noise, and upon creeping 
toward them, saw a large black cat on the ground beneath 

their tree, and against whom their angry outcries were directed. 

16. Nesomimus melanotis: BLACK-EARED MOCKINGBIRD * 

Abingdon, Albemarle, Barrington, Bindloe, Culpepper, 
Daphne, Duncan, Indefatigable, James, Jervis, Narborough, 
Seymour, Tower, and Wenman islands. 

Generally distributed and exhibiting considerable variation 
on different islands, this species was seen more or less com- 

monly on all of the above islands, except Culpepper, Daphne, 
and Dunean. On the last-named island I saw one in the 
south crater on August 14, my attention being attracted by its 
continual chirping. On Daphne I saw one, July 25. None 

were seen on Culpepper. 
Black-eared Mockingbirds were found in all the life zones 

from the seashore to the mountain top, with one exception, 
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viz., the thick, almost impenetrable fern belt crowning the 
summit of Abingdon. On the south side of Indefatigable they 

were found in the moist zone, although not to such an extent 
as in the dry. Ona rainy day in the higher part of the moist 
zone they were certainly wet and bedraggled creatures. On 
James they were observed from the seashore to the top of the 

island. On southeast Albemarle they were seen in the arid, 
the forested humid, and the grassy humid belts, and also in 
the great crater, the vegetation of which is rather that of 
the arid belt. They were noted sparingly on the lower slopes 

of Iguana Cove Mountain, Albemarle. On the east side of 
Cowley Mountain, Albemarle, they were seen as high as 2500 
feet, which is in the arid belt. On Tagus Cove Mountain, Albe- 

marle, they were not noticed commonly above 1500 feet ele- 
vation. On Banks Bay Mountain, Albemarle, they were seen 
as high as we went, 2100 feet. On Abingdon they were noted 
in both the arid and humid belts on the south side of the 
island. On Narborough they were observed in the arid region 
to the north of the great mountain, and they doubtless also 
occur at high elevations in the humid belt. Occasionally they 
were noticed in mangrove swamps, and they commonly fre- 
quented the sea beaches and the neighboring brush. On James 

they were noted among the rocks at low tide, while on Bind- 
loe they were as common along the seashore as inland. 

Their walk and flight is the same as that of the other spe- 
cies of the genus. 

The food of this species proved to be varied. Among ex- 
ceptional things they ate might be mentioned tortoise fat and 
lizards. One which stayed about our camp on the west side 
of Tagus Cove Mountain took a dead lizard I threw to it. 
The bird carried the lizard away a few yards, and then pro- 

ceeded to devour it, first puncturing it with repeated stabs of 

its beak. Some, which we kept alive on board the vessel on 

the homeward voyage until off the coast of Baja California, 
enjoyed live cockroaches and dermestes very much, taking 

them from our fingers. 

The song of the mockingbirds of this species on Barring- 
ton was noticeably different from that of the Chatham Island 

Mockingbird. The Black-eared Mockingbird was heard in 
song during every month except February, May, and June, 

7 
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when we were out of the range of the species, and on all of 
the islands of its range, except Jervis, Narborough, Abing- 
don, and Wenman. It was in song the least during the nest- 
ing time, when it was rather inconspicuous. Besides the song, 
this species also has a sort of chirp of several notes used as a 

signal of alarm and as a call note. Birds were heard in song 
on Barrington in July, while they were not heard on Indefat- 
igable. I one day heard one singing while it was sitting on 
a dead tree in the middle of a large salt lagoon on southeast 
Albemarle. 

The following notes were made on the condition of the 
reproductive organs: 

October 21; Barrington; somewhat enlarged. 

October 31; Villamil, Albemarle; testes enlarged. 

November 6; south Indefatigable; considerable sexual enlargement. 

March 13; ten miles west of Villamil, Albemarle; large. 

March 26, 27; Tagus Cove, Albemarle; large. 

April 17-19; north Narborough; large. 

September 22; south Abingdon; small. 

September 24; Wenman; medium-sized. 

On Bindloe, on September 17, I saw a pair in the act of 
coition in a tree. 

Owing to our absence from the greater part of the range 
of this species during the breeding season, we found it nest- 
ing only on Albemarle. Two occupied nests were found in 

bushes of Zanthoxylum pterota beside the wagon road in the 
humid forested zone on the mountain of southeast Albemarle 
on March 8. Both were about 12 feet from the ground. One 
contained three eggs with incubation begun; the nest in this 
case was of twigs, lined with grass, hair, etc. The second 
nest contained three newly-hatched young and two eggs ready 
to hatch. The parent of these was on the nest when it was 
pulled down; she uttered a cry and flew off a few feet, but 

made no other disturbance. 

On March 12 a nest with a bird sitting on four fresh eggs 

was found near the coast about 10 miles west of Villamil. 

The nest was in a bush some nine feet above the ground, and 
was made of twigs and lichens lined with roots, grass, and 
hair. The bird made two or three outcries when I reached 
for the eggs. 
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Young and immature birds were noted as follows: 

March 5; Villamil, Albemarle; I took three young, which were flying 

about. 

March 7, 8; southeast Albemarle; in the moist region I saw four or five 

birds of the year. 

March 13; ten miles west of Villamil, Albemarle; I took one bird of 

the year. 

March 15; Cape Rose, Albemarle; two or three young birds. 

March 26, 27; Tagus Cove, Albemarle; about two-thirds of the birds 

observed were young. 

March 30, 31; Tagus Cove, Albemarle; many young. 

April 2; Tagus Cove, Albemarle; young about as common as adults; 

two or three young above fifteen hundred feet elevation. 

April 12; Banks Bay, Albemarle; mostly young. 

April 13, 14; Banks Bay, Albemarle; young and old in equal numbers. 

April 25; ten miles west of Villamil, Albemarle; young birds noted. 

July 9; Barrington; one young one in spotted plumage. 

September 19; south Abingdon; one young one with spotted breast. 

Black-eared Mockingbirds usually occurred singly or in 
pairs and did not associate with other birds to any extent. 
An exception was noted when we landed on Wenman, where 
a pair of these mockers along with a dozen Northern Cactus 
Finches were peering over a ledge at us within a couple of 
feet of our heads. 

We did not meet with these birds at sea, as we did certain 

other Galapagos land birds. The finding of one on Duncan 
and of one on Daphne was the only proof we had that they 
moved about somewhat from island to island. 

As these birds ate most anything, they had little or no 
sharp competition with other species. On south Indefatigable 
I saw one drive a Parrot Tree Finch from some heliotrope 
blossoms on which it was feeding; this was done by making 
a swoop at the finch. A little later I saw another similar oc- 
currence, the victim being a Sturdy Ground Finch. 

Four, which we kept in captivity with a number of Gala- 
pagos Doves, proved quite warlike, killing two doves, appar- 
ently by striking them on the head with both bill and wings. 
One mocker in particular seemed to take a mischievous enjoy- 

ment in chasing doves. 

All were tame and inquisitive; least so, however, in the 

breeding season. Their tameness and inquisitiveness varied 
on the different islands, being at the maximum on Bindloe. 



216 CALIFORNIA ACADEMY OF SCIENCES [Proc. 47H Ser, 

The mockers of Barrington were not as inquisitive as their 
congeners on Chatham, which is inhabited. They were very 
amusing in their actions. I remember one in particular, an 
Indefatigable bird, which was prying into things around our 
camp and inadvertently jumped into a bed of live coals. It 

jumped out with great alacrity, much amazed and alarmed. 
Their tenacity of life was not great, being decidedly less 

than that of sandpipers and snipes, birds of about the same 
size, 

On Albemarle these birds have cats to contend with, in 

addition to the owls and rats common to so many of the 
islands. 

17. Dendrceca petechia: JAMAICAN YELLOW WARBLER 

Abingdon, Albemarle, Barrington, Bindloe, Brattle, Cham- 
pion, Charles, Chatham, Culpepper, Daphne, Duncan, En- 

derby, Gardner-near-Hood, Hood, Indefatigable islands, islet 
off northeast James, James. Jervis, Narborough, Seymour, 

Tower, and Wenman islands. 

Abundant on none of the islands, yet generally distrib- 
uted over all of them, both large and small, these birds were 
usually seen singly. They were found from the rocks below 
the high tide line to the tops of the mountains. They were 
essentially birds of the arid and littoral regions, as can be 
seen by the number of islands in the list which have no moist 

region. In September, on Cocos Island, Costa Rica, where 
the climate is exceedingly humid, they were fairly common 
and a good many were noted feeding among the rocks along 
the beaches at low tide. 

On Charles they were as common in the humid region as 
in the arid. On Chatham they were seen in both the arid 

and the humid belts. On southeast Albemarle, in March and 
August, they were noted in the humid forested region as high 

as Santo Tomas. I did not note any in the humid region of 
James. On Iguana Cove Mountain, Albemarle, they were 
seen chiefly below the 300-foot elevation at the time of our 
visit in March. One old nest, and also one new one, was 
seen at about 700 feet elevation. On the west side of Tagus 
Cove Mountain, Albemarle, they were pretty generally distrib- 
uted, the arid belt extending practically to the top of the 
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mountain. On the south side of Indefatigable they were not 
seen in the damp region. On the east side of Cowley Moun- 
tain, Albemarle, they were seen as high as 2500 feet, the 
highest altitude we reached; there was practically no moist 

region, however. 

This species might be said to be more of a ground bird 
than any of the Camarhynchi. Often they were seen catching 
insects on the beaches, making dashes after them. At Acad- 
emy Bay, Indefatigable, on November 16, I saw a few feed- 
ing on the bed of a salt lagoon from which the water had 
nearly evaporated. On Jervis they were also noted on the 
lagoon beaches. In March and April they were found in the 
mangroves on the east coast of Narborough. They were 

observed commonly in similar locations on the shore of Banks 
Bay, Albemarle, in the same month. On April 15 and 16 
some were observed feeding on caterpillars. On Hood they 

were observed feeding among the rocks at low tide in com- 
pany with the Sooty Ground Finch and the Gray Certhidea. 
On Abingdon they were observed in like locations in company 
with the former species. At Villamil, Albemarle, one was 
noted in the wood pile next to a house. In the interior they 

proved to be birds of the trees and bushes. 

The first singing was heard on Duncan on December 13. 
On Chatham in January they were singing commonly in the 
Wreck Bay region. In February they were heard singing in 
the country about Sappho Cove, Chatham, and a few were 

heard in the Wreck Bay country. On February 28 birds on 

Charles were in song. In March I heard birds singing in the 
coastal region 10 miles west of Villamil, Albemarle. On 

Tagus Cove Mountain, Albemarle, they were heard as late 

as March 26 and 27. At Banks Bay, Albemarle, April 10, 
one or two were singing in the mangroves. April 25, ten 
miles west of Villamil, Albemarle, they were singing, while 

in latter May none were in song on Charles. 

The condition of the reproductive organs was noted as 

follows: ; 

January 25; Wreck Bay, Chatham; sexual organs large. 

February 23; Wreck Bay, Chatham; large sexual organs. 

May 13; ten miles west of Villamil, Albemarle; large sexual organs. 

May 14, 15; Black Beach Roads, Charles; sexual organs reduced in size. 
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The first signs of nesting were seen on Chatham, in the 
Wreck Bay region, on January 25; when two or three were 
seen gathering nesting material. Two days later Mr. Hunter 
found a pair building a nest, while on the 29th Mr. Beck took 
a nest containing one fresh egg. This nest was nicely and 
symmetrically made of fine dry grass stems and fibres, a few 
cotton balls, and leaves of two or three different kinds. It 

was placed in-a thick bunch of green limbs nine feet from 

the ground. 

The greatest number of eggs taken from any nest was 
three. On February 8 Mr. Beck obtained a nest high up on 
the mountain above Basso Point, on the northwest coast of 
Chatham. On February 9, near Sappho Cove, Chatham, I 

saw two or three fresh nests in the crotches of small slender 
bushes about seven feet above the ground. They were made 
of grass plastered on the outside with cotton and leaves. One 
female I found on an empty nest. When | intruded she 
stayed within two or three feet, constantly uttering short, quick 
notes; she seemed quite disturbed. 

On February 13, at Sappho Cove, Chatham, a nest with 
one fresh egg was taken. The nest was of the usual style, 
and placed seven feet from the ground in the branches of a 
small tree. It was composed largely of cotton balls, lined 
with fine rootlets and grass. On February 23, only old nests 
were found in the vicinity of Wreck Bay, Chatham. 

On Charles on February 28, I took a nest with two fresh 
eggs. The nest was small, compact, made of grass, and lined 

with cow or pig hair; it was 11 feet above the ground in a 

bush. Another nest taken March 2, contained one fresh egg; 
it was five feet above the ground in a small lemon tree, and 

was composed of grass and cotton balls. The owner tried to 
decoy the collector from her nest by feigning a wound. On 
March 5, this species was nesting at Villamil, Albemarle. On 
March 10, a very vertically-elongated nest composed chiefly of 
cotton balls was secured. On April 7, three fresh eggs were 
taken near Tagus Cove, Albemarle, the nest being in the top of 
a small tree in the flat country near the sea. It was composed 
about the same as usual, dry grass stems, cotton balls, and 

a lining of fine rootlets. April 13 and 14, only old nests 

were noted in the Banks Bay country, Albemarle. 



Vor. II, Pt. 11] GIFFORD—BIRDS OF THE GALAPAGOS ISLANDS 219 

Immature birds were noticed on Champion, October 3, and 

at Black Beach Roads, Charles, October 11. On February 23, 

at Wreck Bay, Chatham, a young one just from the nest 
was taken. On the 28th in the same locality a nest con- 
taining two slightly-fledged young was found. On March 6, 
a young bird with almost white underparts was observed at 
Villamil, Albemarle. Then miles west of Villamil, Albemarle, 

two partially-fledged young were found in a nest placed 10 
feet from the ground in a bush in a mangrove swamp. | 
also saw an adult bird feeding a youngster on a limb. At 
Cape Rose, Albemarle, on March 15, I saw a young bird 
fresh from the nest. On April 4, Tagus Cove, Albemarle, I 
saw two or three in an immature cream-colored plumage. 
On April 8, a nest found in the Tagus Cove region, Albe- 
marle, contained two young about able to fly, one, in fact, 
sitting on the outside of the nest. April 10, one in pale 
cream-colored plumage was observed at Banks Bay, Albe- 
marle. In the Black Beach Roads region, Charles, on 
May 26, birds were seen in all stages from white-breasted 
immature birds to adult males. Hood, June 23, several im- 

mature birds were noted; the following day nearly all were 
immature, only a couple of adults being seen. 

On Hood in January and February, they seem to retire 
to the higher parts of the island which are green whilst the 

lower parts are still dry. Neither Mr. Hunter nor [ ob- 

served any about Gardner Bay, where on our other visits 

they were fairly common; they were found only in the 
interior. 

Of all the Galapagos land birds, this warbler is met with 

most frequently away from the land. On January 12, one 

was seen flying over the water at Academy Bay, Indefatig- 
able. On May 4, when 10 miles west of Charles, one alighted 

in the rigging about 8 A. M. When 20 miles south of 
Indefatigable on May 18, a calm day, one came aboard in 

the morning. On May 23, when off west Charles, two 

investigated the vessel on the wing and then kept on their 

journey towards Albemarle. On the morning of June 6, 
when 20 miles south of Brattle, two flew about the vessel. 

On June 23, two or three miles south of Hood one passed 
the vessel. 
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On July 15, while lving at anchor in Academy Bay, Inde- 
fatigable, one of these little warblers came aboard, remaining 
all day. It spent its time catching flies and cockroaches, and 
was very tame, even alighting on our heads. On July 17, 

the same bird was still aboard. It had become exceedingly 
tame, and one could occasionally stroke it with a finger. 

One or two others had also come aboard. 
Some of the individuals taken on Chatham had diseased 

feet. 

18. Certhidea olivacea: DARWIN'S CERTHIDEA 

Abingdon, Albemarle, Bindloe, Charles, Chatham, Cul- 

pepper, Duncan, Indefatigable, James, Jervis, Narborough, 

Seymour, Tower, and Wenman islands. 

This bird was found more. or less commonly on all of 
the above islands, although it was not gregarious as were 

the finches. It was usually encountered singly. It was 
found in every life zone, the arid, the humid, and the grassy 

treeless zone of the high mountains. 
On Charles it was rather uncommon. Examples were 

taken, however, on all three visits, October, February-March, 
and May-June; most commonly during the last two. They 
were found all over the wooded interior and on the southern 

slope of the island, chiefly in lemon and orange groves. 

On Chatham they were quite common in the Wreck Bay 
region in the wooded humid belt and in the region inter- 

mediate between the humid and the arid. Mr. Beck took 

the nest and eggs of this species from near the center of 

the low isthmus northeast of the high mountainous part of 

the island. On February 22, I noted a few along the banks 

of a moderate-sized stream in the forest on the south slope 

of the mountains just below the grassy pasture country. 

A few were seen in the southeast coast region of Inde- 
fatigable opposite Barrington, one being noted in a mangrove 

swamp. Two were seen in a like location on south Inde- 
fatigable, November 6. On south Indefatigable, inland from 
Academy Bay, they were found commonly in the humid 
forested belt up to 1100 feet, as high as we went. On our 
visit to this zone in November, they were found to be the 
commonest land bird from 525 feet to 700 feet elevation. 
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On November 12, one was seen feeding in a bush near the 
beach. A few were noted in November, on the barren north 
and northeast coasts of the island. In January, they were 
common at Academy Bay from the beach up to 1000 feet 
elevation in the moist region, where they were most numer- 
ous. During July, at Academy Bay, a few were noted in 
the arid belt. On northwest Indefatigable in the same month 
several were seen in the arid region near the coast, one or 

two actually being seen on the rocks of the seashore. 

At Villamil, Albemarle, three or four were seen in October 

and November, and on March 6 another was seen. On 
March 7 and 8, while on a trip inland on the southeastern 

mountain of Albemarle, a few were seen in the moist zone. 
Eight examples taken by Mr. Hunter proved to be males. 
On March 12, one was noted in the brush near the coast 
10 miles west of Villamil. One or two were seen near 
Villamil on August 22. On August 27 to 30, it was noted 
in the open treeless country above Santo Tomas, Albemarle. 
None were seen on Tagus Cove Mountain, Albemarle, but 

Mr. Beck writes me that on previous expeditions he has 

found them commonly high up on the mountain during the 
breeding season. On April 12, one was seen at the western 
base of Banks Bay Mountain, Albemarle. On the two fol- 
lowing days a few were noted from the base of the mountain 
up to about 2000 feet. On August 10 and 11, three or four 
were noted high up on the east side of Cowley Mountain, 

Albemarle. Two were observed on South Seymour on 
November 21; on July 26, I took a bright-plumaged male. 

On Duncan in December, occasional birds were seen; half a 
dozen were seen on August 14. Three or four were taken on 
Jervis in December. 

While on a visit to an island of vegetation in a sea of 

recent lava in the dry region on the south side of James on 
December 19, one or two were noted. At James Bay, James, 
they were common in the humid zone during the same 
month. At Adams Cove, an exceedingly dry and sterile 
locality north of James Bay, one or two were seen. 

January 2 to 4, they were remarked as common on the 
mountain back of James Bay. On northeast James, north- 

west of Sullivan Bay, it was feeding chiefly in the bushes 
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along the shore, although it was occasionally seen inland. 

On July 28, twenty were seen in the former locality, and only 
one or two inland. At James Bay, in the following month, 
August, I noted two about the lagoons at the beach. 

On Tower in September a few were seen, this species and 
the Black-eared Mockingbird being the commonest land 
birds on the island, which is low and in the arid belt. A few 
were also seen on Bindloe a day or two later; this island is 
also low and rises little if any above the arid belt. On 
September 19, on the south side of Abingdon, for three or 

four hundred feet below the fern belt at the summit, I saw 

this species commonly. They seemed to keep dry, as on 
Indefatigable, despite the continual rain. The following day 
in the arid belt three or four were noted. One male was 
in full song as he hopped about the dry bushes. On Wenman 

six or eight were taken in all. Four or five were taken on 
a landslide on the north side of Culpepper. 

These birds fed in the trees and bushes and were not 
ground feeders. They were very active and constantly on 

the move, although they examined each twig carefully, often 
hanging head downwards as did the Black-headed Tree Finch. 
They seldom made any flights, but kept entirely in the trees 
and shrubs. They were insect feeders. On December 22, 
however, at James Bay, James, I saw one eating a green leaf. 

Birds were heard singing on southwest Chatham on 
February 23, and at Iguana Cove, Albemarle, on March 19 
and 20. The condition of the reproductive organs was noted 
as follows: 

October 17; Wreck Bay, Chatham; testes enlarged. 

February 23; Wreck Bay, Chatham; large sexual organs. 

September 20; south Abingdon; one male with very large testes. 

September 25; Culpepper; sexual organs large. 

The first nest and eggs of this species were found by Mr. 
Beck on February 13, near the center of the isthmus joining 
the northeast and southwest portions of the island of 

Chatham. The nest contained three eggs incubated about 
six days. A parent was at the nest, which was similar to 
that of a ground finch and was made of orchilla moss, fine 
grass, and cotton balls, lined with shredded grass. It was 
in a bush about two feet above the ground. 
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On February 23, Mr. King found a nest with two fresh 
eggs. It was 12 feet from the ground in a bush of Zan- 
thoxylum pterota beside the wagon road on southwest 
Chatham. The nest was small and domed and built of moss 
and grass with a few small twigs interwoven. The outside 
was covered with cotton balls. The lining was of fine grass. 
One of the parents was on the nest. Both of the old birds 
were quite excited, making a clicking noise similar to that 
made by the ground and tree finches when their nests were 
disturbed. One of the birds sat on the nest site after the 

nest had been removed. 
The first young bird was taken in the interior of Charles 

on February 28. It was the only immature bird out of about 

a dozen individuals taken that day. On March 19 and 20, 
many young were met with above 300 feet on Iguana Cove 
Mountain, Albemarle. On May 25, two young in striped 
plumage were taken in the interior of Charles. Like most 
of the Galapagos land birds this species was quite tame. 
Many of the individuals taken on Chatham had swollen 

diseased feet. 

19. Certhidea cinerascens: GRAY CERTHIDEA 

Barrington, Gardner-near-Hood, and Hood islands. 
This species was quite common on Hood and the neigh- 

boring Gardner, while on Barrington it was not common. 
Unlike its congener, Darwin’s Certhidea, it was found on 
the rocks of the seashore below the high tide line, as well 
as in the brush. In fact one was seen bathing in a pool of 

sea water. 

In the bushes these birds were insect feeders, inspecting 

each branch carefully. On the rocks of the coast they prob- 
ably fed on small marine worms as did the Sooty Ground 
Finches. They were seen feeding on the seashore on Hood 
and Gardner in September and October, and in June, in com- 
pany with Sooty Ground Finches, Jamaican Yellow Warblers, 
and Hood Island Mocking birds. On Barrington they were 
seen only in the brush, where they were very hard to detect 

as they matched it almost exactly in color. On June 27, on 
Gardner-near-Hood, I saw two or three feeding on the 
ground in the open, which was unusual. 
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We heard them singing on Hood and Gardner-near-Hood 
in early February. Birds taken about that time had large 
reproductive organs. 

On January 31, in bushes close to the beach at Gardner 
Bay, Hood, I found two or three nests, shaped like Geospiza 
nests, but much smaller. They were built of roots, and I 
suspect belonged to the Gray Certhidea. 

20. Geospiza magnirostris: (GREAT-BILLED GROUND FINCH 

Geospiza strenua, Rothschild & Hartert, Nov. Zool., v. 6, p. 155; v. 9, p. 388; 

Snodgrass & Heller, Proc. Wash. Acad. Sci., v. 5, p. 330. 

Abingdon, Albemarle, Barrington, Bindloe, Charles, 
Chatham, Culpepper, Duncan, Indefatigable, James, Jervis, 
Narborough, Seymour, Tower, and Wenman islands. 

Although widely distributed, this species is by no means 
abundant. At no time did we find it in flocks, although in 
some localities quite a few were seen. It seemed to inhabit 
the arid region chiefly, although on Abingdon and James 
it was found in the humid belt. We first met with it on 
South Seymour on November 21, when two were noted. 

Two were seen on north Indefatigable, November 25. On 
the south side of that island in January, two or three were 
taken at the water hole near the beach at Academy Bay. 
Mr. Beck saw several inland in the dry region. In the 
middle of July in the same locality, I shot two very large- 
billed ones and a third one was seen. On northwest Inde- 
fatigable, south of Conway Bay, on July 21 and 23 two 
were taken. 

On Jervis quite a few were seen during our visit in the 
latter half of December. They were noted from the beach 
to the summit of the island. One or two specimens had 
white feathers in the abdominal region. 

James was also a stronghold of this species. They were 
observed mostly in the moist region, although on Decem- 
ber 26, at Adams Cove, on the arid northwestern corner of 
the island, two or three were taken, one being a male with 

large testes. A black male taken December 28, had a white 
feather on its neck. In the humid region on the west side 
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of the main peak in early January we found quite a few. 

On August 7, Mr. Beck took specimens inland in the James 
Bay region. The following day I took one in the brush on 
the east side of the lagoon at the beach. None were noted 
in the rugged, sterile, northeastern part of the island. 

Near Cape Rose on the south coast of Albemarle, a young 
bird fresh from the nest was taken on March 15. An adult 
with large reproductive organs was taken at about 450 feet 
elevation on Banks Bay Mountain, Albemarle, in April. It 
was feeding on a green leaf on a bush. In the middle of 
August of the same year, on Cowley Mountain, Albemarle. 
a half dozen were seen in the dry region a little above 

2500 feet elevation. 
On Charles the largest-billed birds of all were taken, the 

first being captured on June 1. I took a young female which 
was feeding in the gravel beside the road about half way up 
the western slope of the island. Mr. Beck took two or 

three immature ones at the spring in the interior. On 

June 4 Mr. Beck took three or four more near the spring, 
and Mr. Hunter took one half way up the road. 

On Tower on September 14 and 15 three or four were 
seen each day. They were a bit shy as were most of the 
land birds. On the second day they were heard singing. 
Two were noted on Bindloe on September 17. On the south 
side of Abingdon quite a number were seen in the lower part 
of the moist zone and in the arid region below. Occasional 
individuals were noted feeding on the ground. Eight or 10 
-were taken on Wenman on September 24. The following 
day three were taken on a landslide on the north side of 
Culpepper. This was the only accessible part of the island. 

A male from that island had large testes. 

21. Geospiza conirostris: CONICAL-BILLED GROUND FINCH 

Culpepper, Gardner-near-Hood, Hood, and Tower islands. 

The Conical-billed Ground Finch was common on Hood 

and the neighboring Gardner. On Tower and Culpepper it 

was much less so. All of these islands are so low that their 

summits do not project above the dry zone, hence this species 
may rightly be said to be confined to that zone. 
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On Tower, September 14, I saw three or four, and on the 
following day one or two. One was taken on a landslide on 
the north side of Culpepper on September 25. On Hood 
and Gardner-near-Hood they were quite common on all 
three of our visits: September-October, January-February, 
and June-July. 

This species feeds chiefly on the ground, and in the wet 
season (February) in the green bushes as well. On 
September 24, Hood, numbers of this species and the Sooty 
Ground Finch were sitting in the brush and cactus when 
not feeding. The following day some were noted on the 
rocks on the shore of Gardner Bay. On September 28. 
they were noted both in the brush and on the beach. When 

on the ground they feed on small seeds. On February 5, 
Hood, they were feeding chiefly on thorn bushes. I saw 
one eat a green leaf. 

In the early part of February, on Hood and Gardner, 

many were singing, and all had large reproductive organs, 
as this was the mating season. On February 3 I noted a 
pair pursuing each other about the bushes. One female had 
a large shell-less egg in her ovary. On the 5th of February, 
some were noted nest-building. One couple which I watched 
had a nest in a thickly-leaved Maytenus bush at the beach; 
it was about seven feet above the ground and built of grass. 
The male was doing the building, while the female was 
feeding. He would fly to the ground and pick up three or 
four pieces of grass, holding them crosswise in his bill at 
the base of the mandibles. He would then fly up to the nest 
and enter, returning in a minute for more. He sang nearly 
all the time—not one continuous song, but a short one oft- 
repeated. The female was silent and seemed to pay no atten- 
tion to his operations. The eggs of this species were not 

taken. 

On June 27, the majority of the few birds seen on Gardner- 

near-Hood were black. ‘Their chief associates, and doubtless 

competitors, are the Sooty Ground Finches and the Galapagos 
Doves. Finches were seen flying between Hood and Gardner 

quite often and doubtless some belonged to this species. 

Aside from this none were observed at sea. Like the re- 
mainder of the birds of Hood, this species was tame. 
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22. Geospiza fortis: Sturpy GROUND FINCH 

Abingdon, Albemarle, Barrington, Bindloe, Champion, 
Charles, Chatham, Cowley, Daphne, Duncan, Gardner-near- 
Charles, Hood, Indefatigable, James, Jervis, Narborough, 

Seymour, and Wenman islands. 
Next to the Sooty Ground Finch, this species and the 

Cactus Finch were the two most abundant and widely dis- 
tributed finches of the archipelago. It was common on 
Champion during my first visit, on Abingdon, Albemarle, 
Chatham, Daphne, Duncan, Indefatigable, and South Sey- 
mour. It was very common on Charles. On the other 
islands it was not scarce, except on such small ones as 
Wenman and Cowley. Individuals of this species do not 
seem to be as numerous anywhere as are the Sooty Ground 

Finches, nor have they such a wide altitudinal distribution 

as the latter. 

They were found in the dry zone of the islands listed 
above. Several birds, apparently of this species, were taken 
on Hood in February and June. They did not frequent 
the seashore at low tide as did the Sooty Ground Finches. 
One or two were found in the humid region on south Inde- 
fatigable at about 425 feet elevation in November. On 
Duncan they frequented the south crater which is within 
the dry region. On James in December a few were noted 
below the moist region. Again on south Indefatigable in 
January, several were noted in the moist region. They 
were also frequently seen at the water hole at Academy 
Bay. On Charles they were common from the seashore to 
the top of the highest peak. On Iguana Cove Mountain, 
Albemarle, in March, they were common above 250 feet 
elevation, but one being seen below. On Tagus Cove 
Mountain, Albemarle, in April, they were seen in the arid 
region above 1500 feet as well as at the base of the moun- 
tain. Twice at our camp on the shores of Banks Bay, 
Albemarle, in April, I observed one of these birds in the 
mangroves. In this locality they were seen in the gently 

sloping country at the base of the steep and lofty northern 
peak of Albemarle. On the north side of Narborough 
during the same month several were taken on the lower 
slopes of the mountain. On southeast Albemarle a few 
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were seen in the moist region in March. None were seen 

in the elevated grassy belts on the high peaks of Chatham 
and southeast Albemarle. 

* Feeding for the most part on seeds on the ground, these 
birds were often found in company with the Sooty Ground 
Finch, the Cactus Finch, and the Galapagos Dove. On 
Charles in October, flocks of 20 or 30 were seen feeding 
near the coast with the two finches just mentioned. In May 
large flocks of this species and the Sooty Ground Finch, 
with an occasional Cactus Finch, were seen just below the 
divide on the western side of the island. On Champion in 
the same month they were found commonly in the little 
crater of the island. On Barrington one was noted feeding 
on an old cactus blossom. On Duncan they fed on seeds, 
for the most part in the south crater with large flocks of 
Sooty Ground Finches and Galapagos Doves. On Chatham 
this species and the Sooty Ground Finch were the only 
species which consorted about the buildings at the shore. 
There they acted like the House Sparrow (Passer domesti- 
cus) in California. At Iguana Cove, Albemarle, in March, 
they were feeding on bushes and trees and not on the 
ground. On Charles in May, some were feeding on green 
tropical plums on the trees in company with other finches. 
Single birds were also seen feeding in cactuses (Cereus) and 

occasionally one or two were noted in orange trees. At 

Villamil, Albemarle, in August, one or two were seen feeding 
in the village. At the springs in the interior of Charles they 
were observed drinking with the other finches, hanging on 
the dripping moss on the almost perpendicular wall of the 
spring. It would seem upon comparison with the food habits 
of the Sooty Ground Finch, that the food of this species is 
not as varied. 

They were noted as singing at Basso Point, Chatham, 

and Sappho Cove, Chatham, in February; on south Albe- 
marle in March; at Tagus Cove and Banks Bay, Albemarle, 

in April. On Charles in May no singing was heard, but 
some twittering. The young birds chirp, especially when 
wishing to be fed. 

Birds with enlarged reproductive organs were noted on 

Chatham in February and on Abingdon in September. As 
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early as November 3 one was seen carrying straw for a nest 

at Villamil, Albemarle. Another was seen at Wreck Bay, 

Chatham, carrying cotton, January 29. Their nests were 

built in the same manner as those of other species of the 

genus. On Daphne in November there were a few old nests 

in cactus trees. The nests were usually of dried grass, 

although in the damper regions moss, lichen, creepers, and 

small twigs were used. Fine grass, moss, and cotton balls 

served as lining. As with the Sooty Ground Finch old nests 

were occasionally repaired and used. In one case a new 

entrance and a new top were added. Some nests were more 

domed than others. The openings of most of the nests of 

Chatham finches are on the northwest side in localities where 

the nests were exposed to the rains from the southeast. On 

Charles a nest was taken which had hair and the tops of 

weeds with seeds for a lining. One nest collected at Tagus 

Cove, Albemarle, March 24, was of dry grass with fresh 

green grass inside, and lined with shredded bark from 

nearby trees. Another nest taken on Narborough, April 18, 

was wholly of fresh grass, leaves, and stems. 

The nests were found in thorn bushes, cacti, lemon trees, 

trees and bushes generally, vines growing on bushes, and 

mistletoe. They were often placed in crotches, and on an 

average about nine feet from the ground, the extremes being 

20 feet and three feet. 

The following is a list of the clutches of eggs obtained, 

the state of incubation, etc. : 

January 25; Wreck Bay, Chatham; three, fresh. 

January 25; Wreck Bay, Chatham; two, fresh. 

January 27; Wreck Bay, Chatham; three, fresh. 

January 27; Wreck Bay, Chatham; four, incubation begun. 

January 29; Wreck Bay, Chatham; three, fresh. 

February 9; Sappho Cove, Chatham; two, fresh. 

February 12; Sappho Cove, Chatham; two, fresh. 

February 13; Sappho Cove, Chatham; three, fresh. 

February 13; Sappho Cove, Chatham; four, well-incubated. 

February 14; Sappho Cove, Chatham; four, incubated two days. 

February 21; Sappho Cove, Chatham; four, fresh. 

February 28; Charles; two, fresh. 

February 28; Oharles; three, fresh. 

February 28; Charles; three, fresh. 

February 28; Charles; three, fresh. 
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February 28; Charles; four, fresh. 

March 1; Charles; four, fresh. 

March 2; Charles; two, fresh. 

March 2; Charles; four, fresh. 

March 2; Charles; three, fresh. 

March 2; Charles; three, fresh. 

March 2; Charles; two, fresh. 

March 24; Tagus Cove, Albemarle; five, fresh. 

April 18; Narborough; four, incubation begun. 

When a nest was disturbed one of the parents or both 
usually stayed about making a clicking noise. This habit was 
observed in other species as well. 

Young and immature birds were observed as follows: 

February 23; Wreck Bay, Chatham. Mr. Beck took one or two well- 

fledged young ones. 

March 8; Southeast Albemarle. One bird of the year was taken. 

March 13; ten miles west of Villamil, Albemarle. I took a young bird 

of the year. 

March 15; Cape Rose, Albemarle. I saw two or three immature birds. 

One was being fed by an adult male. They kept up a continual 

chirping. 

March 19, 20; Iguana Cove, Albemarle. I saw several young birds and 

noted a black male feed two well-feathered youngsters. 1 found a 

nest on the 19th containing four unfledged young four or five days old. 

March 30, 31; Tagus Cove, Albemarle. I observed one or two birds of 

the year at the base of the mountain. 

April 2; Tagus Cove, Albemarle. One young one seen. 

April 12; Banks Bay, Albemarle. Young plentiful. 

April 13, 14; Banks Bay, Albemarle. Many young. 

May 31; Black Beach Roads, Charles. Rather common, few adults. 

September 19; South Abingdon. Mr. King found a nest with young. 

September 21; South Abingdon. One or two very young birds seen. 

This species travels from island to island to a certain 

extent. One was taken on September 24 at Wenman, an 

island from which it has not been reported. On May 23, 
when three or four miles west of Charles a bird-of-the-year 
alighted on board the schooner. It apparently came from 

Charles and seemed to be headed towards Albemarle or 
Indefatigable. Two Jamaican Yellow Warblers were also 
seen travelling in the same direction. This was during the 
calm season of the year, as were also the next two instances. 
An immature one alighted on the vessel on June 6, when 

about 20 miles south of Brattle. I caught it in my hand. 
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After letting it go it flew off toward Albemarle. On the 
following day in latitude 1° 43’ S. longitude 91° 24’ W. two 
came aboard at different times; they were either immature 

birds or females. 

When at Iguana Cove, Albemarle, I saw a black male 
bathing in a pool of water in a rock at about 250 feet eleva- 
tion; the water was at least of a temperature of 100 degrees 
Fahrenheit. This species proved as tame as the average of 
Galapagos finches. Quite a number of the birds on Chatham, 
both at Wreck Bay and Sappho Cove, had swollen diseased 
feet, as have most of the other passerine birds. Occasionally 
birds with diseased bills were taken. West of Villamil, 
Albemarle, in April, I saw a young Sooty Ground Finch 
trying to induce a large-billed adult Sturdy Ground Finch 

to feed it. 

23. Geospiza fuliginosa: Sooty GrounpD FINCH 

Abingdon, Albemarle, Barrington, Bindloe, Brattle, Cham- 

pion, Charles, Chatham, Daphne, Duncan, Enderby, Gardner- 

near-Charles, Gardner-near-Hood, Hood, Indefatigable islands, 
islet off northeast James, James, Jervis, Narborough, Sey- 

mour, Tower, and Wenman islands. 

This species was the commonest of all the Galapagos birds, 
being found on every island and islet visited, except Cul- 

pepper. It was common or abundant on all of the larger 

islands, except perhaps Narborough, into which we did not 
penetrate far. It was scarce on the smaller islands of Cham- 

pion, Daphne, Enderby, islet off northeast James, and Wen- 

man. 

It seemed well adapted to every condition of the islands, 

except the heavy rainfall and dense jungle of parts of the 
humid region. However, as to life zones, this bird seemed to 

be confined to none, although on south Indefatigable it was 
found commonly in the arid region and but very scantily in 
the densely vegetated humid belt. It was seen commonly at 
low tide along the beaches below the high water mark. Its 
greatest stronghold was in the arid belt, however, where it 
was found as commonly about the settlements as are the House 

Sparrows (Passer domesticus) in parts of California, and in 
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still greater numbers in the uninhabited regions. It was com- 
mon in the humid belt, except on Indefatigable. On Abing- 
don the small-billed form of this species occurs both in the 
arid and the humid belts, while the large and slender-billed 
form seemed to be confined almost entirely to the humid belt 
of the island. In the elevated treeless, grassy country of 
Charles, Chatham, and southeast Albemarle they were com- 
mon. On Charles they were seen feeding commonly with the 
Sturdy Ground Finch on the top of the main peak, which was 
devoid of trees. On Chatham a few were seen along a 
medium-sized stream on the south slope of the island. In the 

great crater of southeast Albemarle, the vegetation of which 
is that of the arid region, they were common, as well as on 
the beautiful grassy pasture lands on the southern slope of 
the mountain. On Tagus Cove Mountain, Albemarle, they 
were common up to an altitude of 1500 feet; above that they 
were rather scarce, although the arid region extends to the 
top of the mountain (altitude 4000 feet) on the west side. 

Occasionally one was noted in a mangrove swamp. 

They fed singly and in large and small flocks on the 
ground. At certain seasons numbers were seen, usually 
singly, feeding in bushes like tree finches. This occurred 
mostly in the wet season when the foliage was green and 
there were fewer seeds on the ground than later. When not 

feeding, the birds usually retired to the bushes, cacti, and 

trees, and often during the hot part of the day kept well 
under cover, as did other species. The following is an ac- 
count of their feeding habits and food as observed in the field. 

When feeding below the high tide mark they seemed to be 
in search of small marine worms which occurred quite com- 

monly on the rocks. Birds were taken with their gullets full 
of these. They were seen feeding thus in September, Octo- 

ber, November, December, June, and July. A few were noted 

feeding at times on the white coral sand beaches. 

Above the littoral region they fed in the open spaces on the 
ground, small seeds forming the bulk of the food. At Post 
Office Bay, Charles, in October, they were seen feeding close 
to the shore in flocks of 20 to 30. This same habit was noted 
on other islands: Duncan, Indefatigable, southeast Albe- 

marle, etc. During October, on Barrington, I noted several 
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feeding on the pulp of a fallen cactus tree (Opuntia). On 

southeast Indefatigable, in October, several were observed 
feeding on bushes, two on a bush with a Black-headed Tree 

Finch. On Duncan they were commonest in the south crater, 

where they fed in large numbers on the ground with the 

doves and Sturdy Ground Finches. There also a few were 
observed feeding on the blossoms of thorn bushes in Decem- 
ber. On James, in December, some were noted feeding in 
trees. On Gardner-near-Hood, in February, they fed prin- 
cipally in the bushes on the northeast side of the island, and 
on Hood, in the Gardner Bay region, they were seen eating 
the blossoms of thorn bushes. 

Above Santo Tomas, Albemarle, in March, flocks of them 

were feeding beside the road in the open grassy country. On 
Banks Bay Mountain, Albemarle, in April, they were observed 

feeding in the trees on leaves. On Charles, in May, some 
were seen eating tropical plums; they were also feeding in 
cacti (Cereus) and in orange trees. Large and small flocks 

were seen during that month with the Sturdy Ground Finch 
and an occasional Cactus Finch chiefly below the divide on 
the western side of the island. On northeast James, in Au- 
gust, I noted several drinking the juice of a cactus leat 
(Opuntia). At Villamil, Albemarle, in the same month, I 
saw one in company with a Cactus Finch feeding on an old 

bull skull. At that time and place a good many were seen 

feeding on the mud of the salt lagoons. At Santo Tomas 

during that month they proved themselves to be carrion feed- 
ers. During our stay there two or three remained about our 

room during the day, picking up bits of corn and refuse. On 

Tower and Bindloe, in September, they fed on the bushes 
largely. On Abingdon a few days later they were seen feed- 

ing both on the ground and in bushes. 

The freshwater hole on the coast just south of Tagus Cove, 
Albemarle, was a great rendezvous for this species. There 
they bathed and drank to their hearts’ content. The springs 
in the interior of Charles were visited by great numbers of 
the birds as well as by the animals of the island. The finches 

might be seen hanging to the wet and dripping moss on the 
overhanging wall of one from which the water drips. A few 
of this species and the Sturdy Ground Finch were seen drink- 
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ing and bathing in a temporary water hole on Iguana Cove 
Mountain, Albemarle, in March. 

Adults were noted as being in song as follows: On Hood, 
Chatham, and Charles in February; on south Albemarle in 
March; at Banks Bay, Albemarle, in April; and on Abingdon 

in September. In this last locality only one was heard, 
however. 

The young birds fresh from the nests seemed to do noth- 
ing more than chirp, particularly when their parents were 

about and the youngsters wished to be fed. In fact, one 
young one was even seen coaxing a large-billed Sturdy 
Ground Finch to feed it. 

The condition of the sexua! organs was noted as follows: 

October 30; Brattle; testes very much enlarged. 

October 31; Villamil, Albemarle; testes enlarged. 

December 11; Duncan; considerable sexual enlargement. 

January 31; Hood; fairly large sexual organs. 

February 23; Chatham; large sexual organs. 

March 18; Iguana Cove, Albemarle; one male with large sexual organs. 

April 18; north Narborough; sexual organs large. 

May 15; Charles; sexual organs reduced in size. 

September 20; Abingdon; sexual organs of two were large. 

Eggs were found as follows: 

January 25; Wreck Bay, Chatham; five, fresh. 

January 26; Wreck Bay, Chatham; four; incubation begun. 

January 29; Wreck Bay, Chatham; three, fresh. 

January 29; Wreck Bay, Chatham; three, incubation begun. 

January 29; Wreck Bay, Chatham; four, incubation begun. 

February 9; Sappho Cove, Chatham; three. 

February 9; Sappho Cove, Chatham; two. 

February 10; Sappho Cove, Chatham; three, fresh. 

February 10; Sappho Cove, Chatham; one, fresh. 

February 12; Sappho Cove, Chatham; three, fresh. 

February 13; Sappho Cove, Chatham; three, badly incubated. 

February 13; Sappho Cove, Chatham; three, fresh. 

February 13; Sappho Cove, Chatham; two, fresh. 

February 21; Wreck Bay, Chatham; three, fresh. 

February 22; Wreck Bay, Chatham; five, incubated four days. 

February 23; Wreck Bay, Chatham; five, nearly ready to hatch. 

February 23; Wreck Bay, Chatham; three, incubation begun. 

February 23; Wreck Bay, Chatham; four, incubation begun. 

February 23; Wreck Bay, Chatham; four, incubated six days. 

February 23; Wreck Bay, Chatham; three, fresh. 
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February 23; Wreck Bay, Chatham; three, fresh. 

February 28; Charles; three, fresh. 

February 28; Charles; three, fresh. 

February 28; Charles; three, incubated two days. 

March 1; Charles; three, fresh. 

March 1; Charles; two, fresh. 

March 2; Charles; four, fresh. 

March 2; Charles; three, fresh. 

March 2; Charles; two, fresh. 

March 2; Charles; three, fresh. 

March 5; Villamil, Albemarle; three, well incubated. 

March 5; Villamil, Albemarle; four, fresh. 

March 7; southeast Albemarle; four, begun. 

March 7; southeast Albemarle; four, begun. 

March 12; southeast Albemarle; four, fresh. 

March 13; southeast Albemarle; three, fresh. 

March 15; south Albemarle; three, incubated. 

March 17; Iguana Cove, Albemarle; two, fresh. 

March 17; Iguana Cove, Albemarle; three, fresh. 

March 19; Iguana Cove, Albemarle; four, fresh. 

March 28; Tagus Cove, Albemarle; four, fresh. 

April 5; Tagus Cove, Albemarle; three, fresh. 

As can be seen from these dates, these finches nest for the 
most part in the wet season. In fact, when they were nest- 
ing on Chatham in latter January, the wagon road was turned 
into a river, and small ponds and puddles stood by the road- 

side for many days. The vegetation was green from the 
shore up. Such also was the case at Iguana Cove, Albe- 

marle, and on Charles. 
On Chatham, Charles, and southeast Albemarle the nests 

were often placed close to the roads, which on Chatham were 

travelled daily by many teams and people on horseback and 
on foot. The nests were always placed in trees, bushes, vines, 
and occasionally in cacti. Once or twice nests were found in 
dead trees. The height above the ground averaged about 
seven and a half feet, the extremes being 15 feet and three 
feet. Usually, when in a tree or bush, they were placed in a 
crotch. A few old nests were seen on Brattle on October 30. 
That island is in the form of a semi-circle, which is part of 
the wall of an old crater. It is only a few feet wide at the 
top and supports a scanty growth of bushes in which nests 

were found. 
On Tagus Cove Mountain, Albemarle, in April, I found a 

nest, apparently belonging to this species, low down in a 
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thorn bush. It contained four eggs which had been broken 
when fresh; perhaps the work of rats or mice. A small spider 
was found in one. 

Like the nests of all of the Galapagos finches, the nest of 
this species is domed and has a side entrance. An exception 

to this rule was once seen in a nest built in a curled cactus 
leaf, which had entrances on two opposite sides. The nests 
were usually built of coarse grass and cotton balls lined with 

fine grass and cotton. Sometimes they were lined with the 
bushy tops of grass. I saw an old nest utilized, the owners 
making a new entrance of fresher dried grass for it. Often 
the nests were composed largely of orchilla moss or lichens, 

instead of grass, when built in a region where the grass was 
very scarce. Sometimes both were used. Leaf fibre was also 
used to some extent, often along with orchilla moss. Creep- 
ers and small vines were limited in their use to the regions 
where they occurred. Once in a while feathers were used in 
the lining of a nest, although very rarely. In several cases 
green grass was used along with the dry material. The hair 
of cows, pigs, and donkeys was used to a small extent in 
lining the nests. Mr. Beck found a nest with a large entrance 
and of peculiar construction, being made with the heads of a 
small weed, all the stalks facing the same way. Once or 
twice long narrow nests were found. 

When a nest was disturbed the owners usually stayed close 
by, making a clicking noise. 

Apparently the first young bird was noted on Chatham, 
February 23. It was a well-fledged one, which flew from a 
nest containing five eggs nearly ready to hatch. On March 
13, about 10 miles west of Villamil, Albemarle, I saw one 

following its parent about and being fed. Two days later, 
near Cape Rose, Albemarle, I saw a young bird fresh from 

the nest. At Iguana Cove, Albemarle, March 18, one or two 

young birds were noted. At about 1500 feet on the west 
side of Tagus Cove Mountain, Albemarle, on April 2, I saw 

several in the brush during the afternoon. On April 4, on 
the same mountain, a nest of five young was found; they had 

their eyes open, but were unfledged. On April 12, 13, and 
14 young birds were found quite commonly on Banks Bay 
Mountain, Albemarle. On Charles, in latter May and early 
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June, the majority of individuals of this species, and there 

were many of them, appeared to be immature, and but few 

black adults were seen. On south Abingdon, on September 

20, two youngsters just from the nests were seen, while Mr. 

Beck also took one. The following day three or four more 

were noted. 

Their presence on the small islet off northeast James, where 

one was observed on two visits, and on Wenman, where six 

were taken, would perhaps indicate that they move about 

somewhat from island to island. They were often seen flying 

between Hood and the adjacent Gardner. Occasionally, when 

we were sailing about the bays in small boats, for example 

Wreck Bay, Chatham, and the harbor at Villamil, Albe- 

marle, individuals would alight on the boat, being quite fear- 

less. When anchored at Villamil, Albemarle, a short distance 

offshore, in August, several were often aboard the vessel at 

one time. 

Although they were quite tame, they were not as tame as 

the flycatchers. Birds with abnormally colored feathers 

seemed to be quite wary. A total albino was taken at Black 

Beach Roads, Charles, on October 10, by Mr. Beck. An 

adult male with a white feather in the abdominal region was 

taken on Duncan in December. Few black individuals were 

seen on Charles in May and June. On June 4 I took, at a 

spring on Charles, a bird which had several white feathers in 

its head, breast, abdomen, back, and rump, and also a pale 

primary. 

Many individuals on Chatham had diseased feet. 

A Galapagos Short-eared Owl was taken on Hood in June, 

with the remains of a Sooty Ground Finch in its stomach. It 

was captured about 10:30 A. M. 

24. Geospiza debilirostris: WEAK-BILLED GROUND FINCH 

Indefatigable, James, and Narborough islands. 

This species was common on Indefatigable and James, and 

was seen by Mr. Beck on Narborough, although not taken. 

The birds on Indefatigable are smaller than those of James, 

but, like them, were found almost entirely in the humid zone. 
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They were first found on Indefatigable, inland from Acad- 
emy Bay on the south coast, in the first half of November. 
There they were found commonly in the thickly vegetated 
region of the lower humid belt, usually feeding on the ground 
under bushes, often in flocks. More than once we shot at 

one, mistaking it for a rail, so skulking were its habits. 

_ When visiting Academy Bay again in January, they were 
noted as fairly common from the junction of the arid and 
humid zones up. They seemed to be lower down on this visit 

than on the last. I saw one near the beach. 

At the time of our third visit in the middle of July they 
were found in the arid region below 75 feet elevation. I did 
not visit the humid belt during our stay, so cannot say if they 

were there also. They did not seem to be common in the 

arid region. They were found, as formerly in the humid 
belt, under bushes, digging vigorously in the grass and dry 
leaves. 

On northwest Indefatigable, about 10 or 12 days later, I 
saw three in the tufaceous arid region near the coast, while 

Mr. Beck took three or four some miles inland. 

Mr. Beck stated that he found this species in the high, 
humid, thickly vegetated country on the south slope of Nar- 
borough. On April 4 he took a nest containing three fresh 

eggs on the top of the mountain. The parents were seen but 

not taken. The nest was of dry and green grass with some 
moss, and was placed in a small cactus at an elevation of 
five feet from the ground. 

The James Island birds are larger than those of Indefat- 
igable, but, like them, are ground finches in the strictest sense 

of the word. They were found commonly in the green zone 
at 1500 feet elevation in the James Bay region. A few were 
noted at an altitude of 2100 feet. This was in December and 
January. The specimens taken showed no particular enlarge- 
ment of the reproductive organs. They were found singly 
and in flocks feeding on the ground under the brush, and do- 
ing considerable scratching. The largest flock (say of 20 or 
30 birds) we came across was on a rather steep hillside. Dur- 
ing our visit to James Bay in August Mr. Beck took several 
in the lower part of the humid zone. None were found in the 
rough arid northeastern portion of the island, visited early in 
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August, nor in the island of vegetation on the south side, to 

which we made a trip in December from Jervis. 

From what little was seen of this bird, it is strictly terres- 

trial and does not feed in the trees as do the other species. Of 

course, our experience with it was very limited compared to 

that with the Sooty and Sturdy Ground Finches and the Cac- 

tus Finch. 

25. Geospiza scandens: Cactus VINcH 

Abingdon, Albemarle, Barrington, Bindloe, Champion, 

Charles, Chatham, Daphne, Duncan, Gardner-near-Charles, 

Indefatigable, James, Jervis, Onslow, and Seymour islands. 

The Cactus Finch occurred more or less commonly on all 

of the above islands, excepting Daphne and Onslow. One 

was taken on the former island on November 23, another on 

July 25. The latter locality is a mere rock off the coast of 

Charles, on which one was seen February 25. On Duncan 

they were not common; however, one or two were noted 

almost every time we went inland. On the west end of Chat- 

ham they were also scarce, two being taken by Mr. Beck on 

February 23 and two more on July 7. Two were seen on 

the road near the beach at Wreck Bay on September 8 and 10 

respectively. Only two were seen on Cowley Mountain, 

Albemarle, in August, and they were at an altitude of 2500 

feet. 
They were perhaps most common on Charles, where they 

were found both in the arid region and the humid; in the lat- 

ter chiefly when the oranges were ripe. As a rule these birds 

were at home in the arid region, particularly where there was 

a good growth of cactus. The interior of Charles was the 

one exception. There their occurrence seemed to be governed 

by the abundance of ripe oranges. In early March, when 

very few ripe oranges were found, only two or three were 

noted in the interior. In May they were found commonly 

in a grove of trees bearing ripe fruit, while elsewhere in the 

interior they were scarce. This habit of coming into the 

humid belt to feed is evidently recently acquired and brought 

about by the introduction of oranges. On _ islands where 

oranges do not occur they were not found in the humid belt. 

On such islands their frequency of occurrence seemed nor- 
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mally to be in direct ratio with the supply of cactus. Quite 
often they were observed feeding on the ground. 

As already indicated, the three main sources of food are 
the ground, the cacti, and the orange trees. Flocks of 20 to 
30 birds of this species, often mixed with the Sturdy Ground 
Finch and the Sooty Ground Finch and sometimes accom- 
panied by the Galapagos Dove, were seen feeding on the 

ground at various seasons. They also fed singly and in small 
numbers on the ground, both alone and with other species. 
On Duncan, in August, they were observed feeding on the 

ground, but in the preceding December they were seen only 
in cacti. 

A cactus tree was the characteristic setting of this species, 
which feeds upon the soft moist pulp. On one occasion T 
noted several of this species and the Sooty Ground Finch 
feeding upon the pulp from the trunk of a fallen cactus tree. 
At Villamil, Albemarle, a few were remarked as feeding on 
low bushes as well as on cacti, and some were seen on banana 
trees. Cactus blossoms were much relished, and birds were 
commonly observed feeding on the flowers. Several were seen 
with pollen-covered beaks. A bird, taken on the south side of 
James on December 19, had its gullet filled with a yellow 
fluid, apparently extracted from cactus blossoms. 

Oranges seemed to be much relished, the birds eating the 
ripe and overripe fruit on the trees. They dig a hole in the 
top and then pick the pulp out, often leaving nothing but the 
bare rind. They also eat figs and tropical plums, both fruits 
having been introduced on Charles. It would seem that the 
coming of man has been a benefit to this species, owing to its 
fondness for fruit. 

At Villamil, Albemarle, in August, I saw one in company 
with a Sooty Ground Finch feeding on the skull of a bull re- 
cently killed. None of this species was observed at springs. 
They do not seem to frequent them as do some of the other 
finches. Probably they obtain sufficient moisture from cacti 
and oranges. 

On March 1, at Black Beach Roads, Charles, I saw the 
black males of this species and the Sturdy Ground Finch sing- 

ing with wings partially spread and drooping as our English 
Sparrows do. No nests and eggs of this species were satis- 
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factorily identified. The breeding season on Charles seemed 
to be in March, birds being noticeably scarcer then. 

The condition of the reproductive organs was noted as 

follows: 

November 6; south Indefatigable; not much enlargement. 

November 21; South Seymour; showed some enlargement. 

December 19; south James; the few taken showed no enlargement of the 

organs of reproduction, while two males taken on Jervis the day 

before had very large testes. 

May 14, 15; Charles; organs reduced in size. 

On January 12 two young, about a week from the nest, 

were taken near Academy Bay, Indefatigable. The following 

day two more of about the same age were taken. On January 
18 I obtained two in the same locality; they were but shortly 
from the nest. One of the young-of-the-year was taken on 
March 12 in the brush near the coast about 10 miles west of 
Villamil, Albemarle. Three days later, in the vicinity of Cape 

Rose, on the same island, several were seen close to the sea. 

In latter May, at Black Beach Roads, Charles, considerable 
numbers of this species were seen, but few were adult. 

That individuals of this species also leave the land at times 
is testified by the fact that on the morning of May 18, when 
about 20 miles south of Indefatigable, an immature one came 
aboard. A Dendreca petechia also visited us. 

This species was never noted bathing. It seems to have lit- 
tle or no competition as regards food. It is about as tame as 
the other finches. None was noted with diseased feet. Mr. 
Beck took a partial albino at Black Beach Roads, Charles, on 

June 4. It had several white primaries and rectrices and a 
number of white patches on its body. During our sojourn on 
Jervis on December 18 most of the birds seen were black 
males. 

26. Geospiza septentrionalis: NorTHERN Cactus FINcH 

Culpepper and Wenman islands. 

These birds were abundant and very bold on both islands. 
On the former they were taken on the landslide on the north 
side, this being the only accessible portion of the island, which 
is practically an elevated table land with precipices on all sides. 
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Wenman is also very rugged and steep, but can be pretty well 
explored. The following observations were made entirely on 
that island, which was visited on September 24. Culpepper 
was visited the following day. 
When we landed, a dozen of these interesting little birds 

and a pair of mockingbirds were peering over a ledge at us 
within a couple of feet of our heads, exhibiting great curi- 
osity. 

A number of nests of the usual Geospiza type were seen in 
the bushes, but no eggs or nestlings were found. Several 
birds were heard singing and one was observed carrying a 
bit of grass in its bill. Three males I skinned had very large 
testes. I shot four young which had been out of the nest but 
a few days. Black individuals were not common. 

Whenever I shot a bird several others would gather about 
it and pick at the blood. I saw some feeding on cactus, some 
on leaves, like the Sooty Ground Finches, but the great ma- 

jority were feeding on the ground, where they scratch and 
dig quite vigorously. 

This species was the most fearless and least suspicious of 
all of the finches of the archipelago, for, instead of leaving 

when one of their number was shot, they came about all the 
thicker to see what the trouble was. 

So far as known there are no introduced or indigenous 
mammalia to bother them on either Wenman or Culpepper; 
nor are hawks known. The Galapagos Short-eared Owl, how- 
ever, is reported from Culpepper. 

27. Pinaroloxias inornata: (Cocos IsLAND FINCH 

This species combines the habits of a ground-feeding finch 
with those of a tree-feeding warbler. It was found commonly 
in September, 1905, everywhere we went on Cocos Island, 
Costa Rica, being equally adapted to both cultivated ground 
and virgin forest. It made itself at home in and about the 
houses of the settlement at Wafer Bay. 

Much of its food was obtained by hanging head downward 
from twigs and leaves. Some individuals which we caged on 
board the schooner lived on bird seed and bread. I saw one 
bathe in the drinking cup. 
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The only call heard was a sort of chirp, in spite of the fact 

that the nuptial season was on, as attested by the testes of 

all the adult males skinned. One day I saw an adult male fall 

to the ground from the branch of a bush. Upon approaching 

him he jumped up to a branch, where he hopped about with 

his wings spread and fluttering and his head and neck 

stretched forward, apparently indulging in a form of court- 

ship, although I could not see the object of his affections. 

House cats run wild seem to be the chief enemies that beset 

this and other species of Cocos birds. 

Mr. Beck saw on two or three occasions nests which he 

thinks belonged to the Cocos Island Finch. These were well 

out on slender limbs 20 or 30 feet above the ground. They 

were similar to Geospiza nests in shape and construction, 

though of finer material. In one there were three broken 

eggs, red-spotted and about the size of the eggs of the small- 

est form of Geospiza fuliginosa. 

28. Platyspiza crassirostris: DARWIN’s TREE FINCH 

Abingdon, Albemarle, Bindloe, Charles, Chatham, Duncan, 

Indefatigable, James, Jervis, and Narborough islands. 

Darwin’s Tree Finch was fairly common on the 10 islands 

named above, being found chiefly in the moist and upper dry 

regions, and in sandy coastal localities, where the “poison- 

fruit trees” (Hippomane mancinella) grow. It was not found 

in flocks as were the ground finches. In November, on south 

Indefatigable, it was found in the humid belt up to an eleva- 

tion of 700 feet. In January one was seen at 1000 feet. In 

the region back of Black Beach Roads, Charles, in February 

and March, it was seen only above 1000 feet elevation. On 

southeast Albemarle it was encountered in August in the 

grassy treeless region above the village of Santo Tomas. 

None was seen in the dense thicket of brake ferns that crowns 

the summit of Abingdon, but below, in the humid belt, they 

were not uncommon. They were found in the vegetation 

about most springs and water holes, both in the interior and 

on the coast. However, none was observed at the water hole 

south of Tagus Cove, Albemarle, which was in the bare rock 

at the edge of the ocean. 
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Like the other tree finches, they live in the trees and bushes 

most of the time. There their strong legs and toes stand them 
in good stead in making long reaches for berries and in hang- 
ing head downwards. The only flights they make are from 

tree to tree. None of the tree finches were met with at sea 
as were occasional ground finches. 

Their food, judging from observations in life, seems to 

consist of vegetable matter, while the other tree finches often 
eat insects. An examination of the stomachs of this species 
may prove that it is also an insect feeder. It feeds in the trees 
and bushes as do the other species, but usually eats berries, 

blossoms, green leaves, etc. On James, in December, several 

were seen feeding in a tree with red flowers (Erythrina 

velutina) in company with Pallid and Black-headed Tree 
Finches and some small black ground finches. Early in Janu- 

ary, in the same region, I saw a dozen or more in one tree at 

about the same altitude, 1500 feet. In March they were seen 

feeding on the blossoms of bushes, occasionally hanging head 

downwards. In the coastal region west of Villamil, Albe- 

marle, in April, a good many were seen in the “poison-fruit 

trees’ growing about the fresh water holes and salt lagoons. 

On May 29 several were noted feeding on green tropical 

plums on the trees on Charles, in company with the Black- 

headed and Small-billed Tree Finches and the Sooty and 

Sturdy Ground Finches. In July a few were observed feed- 

ing on the blossoms of the sisal hemp on Chatham. On 

Abingdon, in September, they were feeding chiefly on green 

leaves, biting off small pieces here and there, although one 

was noted picking some very small berriés from a shrub. 

On one or two days when these birds were not seen their 

presence was made known by their song, which is like that 

of the Red-winged Blackbird (Agelaius pheniceus). This 

song was heard on Indefatigable in January; on Chatham in 

January, February, and September; on Charles in Febru- 

ary; on south Albemarle in March; and on Banks Bay Moun- 

tain, Albemarle, in April. On south Albemarle in April none 

were heard. In most cases where the songsters were seen they 

were black-headed males. On south Abingdon, in September, 
birds (many not black-headed) were singing a short song 
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while feeding. It could not be heard at any distance, being a 
tweet and then a prolonged ftwiir. 

Birds with large sexual organs were noted on November 3 
at Villamil, Albemarle; on February 8 at Basso Point, Chat- 

ham; and on March 13, ten miles west of Villamil, Albe- 

marle. Specimens taken on Charles on May 14 and 15 had 
sexual organs much reduced in size. 

Nests and eggs were found as follows: 

Mr. Beck took a nest, containing four eggs incubated four 

days, on February 23, in the Wreck Bay region, Chatham. The 
female was flushed from the nest which was of the domed form 
common to all Galapagos finches. It had a large entrance and 
was composed of dry grass, weed stems, and orchilla moss. 
The depression in which the eggs were laid was only slight. 

Mr. Beck took a second nest of this species on the same day 

and in the same locality. It contained four eggs incubated three 
days. The nest was 18 feet from the ground in a tree, and 
was composed of small twigs, grass, and weed stems, and a 
large amount of orchilla moss. 

Above 1900 feet elevation on Banks Bay Mountain, Albe- 
marle, April 14, this species was the only finch seen. At 1900 
feet I took a nest from the crotch of a croton bush. It was 
about 10 feet from the ground and contained three fresh eggs. 
It was large and made of grass, lined with fine grass. The 
parents stayed very close, making a clicking noise. 

A young bird fresh from the nest was taken on March 15, on 
the edge of a mangrose swamp near Cape Rose, Albemarle. 
Many of the birds seen on Banks Bay Mountain on April 14 
were young birds. 

This species did not associate regularly with other species. 
The cases observed appeared to be accidental. As it seemed to 

live on vegetable matter, it did not appear as though it had 
much competition with other species, the food supply being un- 
limited. 

These tree finches were quite tame, although not as tame as 
were the flycatchers. In one case one was very inquisitive, fly- 
ing to within a couple of feet of my face, and acting somewhat 
like a Galapagos Flycatcher. At another time one alighted in 
a tree above me, then flew down within two feet of me to make 
a critical examination, singing all the time. 
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This species, along with other passerine birds on Chatham, 
had diseased feet, the disease manifesting itself by large 
rounded swellings on toes, tarsi, and at the junction of the tarsi 
and the tibiz. Birds in the vicinity of Basso Point, as well as 
those at Wreck Bay, were affected. 

Black-headed males were not uncommon, except on Chat- 

ham, where only one was taken, and that in January. This case 
is nearly parallel to that of the Black-headed Tree Finch on that 
island. 

29. Camarhynchus psittaculus: Parrot TREE FINCH 

Barrington, Charles, Chatham, Duncan, Indefatigable, 

James, and Jervis islands. 

The Parrot Tree Finch was apparently one of the rarest of 
the finches of the Galapagos Islands, being found very spar- 
ingly on the above islands, chiefly on Indefatigable and James. 

They were found in the arid regions of all the islands men- 
tioned except Chatham, and also in the humid regions of 
Charles, Indefatigable, and James. One was taken in the 
north crater of Duncan at an elevation of 450 feet. On the 
same day, August 15, 1906, three others were taken on a ridge 
at about 1000 feet altitude on the south side of the island. One 
was seen in the arid region of northeast James, as well as in 

that back of James Bay. 

Like the other finches of the genus they lived up to their 
name of tree finch, being observed with one exception to feed in 
the trees and bushes, often hanging head downwards in the 
search of some dainty morsel. Never more than one or two 

were seen at a time, nor were they ever seen in company with 
other species. One was seen at about 375 feet elevation on 
south Indefatigable, feeding on heliotrope blossoms, when sud- 
denly a mockingbird swooped at it and drove it away. The 
exception to the rule of feeding in trees and bushes was noted 
in the upper part of the arid region inland from Academy Bay, 

Indefatigable. There a bird was seen beside a fallen, rotten 
log, scratching the dirt away very vigorously. 

Four or five were seen in July, about the freshwater hole at 

the beach at Academy Bay. Although rare, these birds were 
always very tame like the other finches. 
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Three black-headed males were taken in the humid zone of 
James on December 22 and one on Jervis on the preceding day. 
With the Jervis male was also taken a female. Birds taken 

on James in early January showed enlargement of the sexual 
organs. Mr. Beck took a large-billed, black-headed male at 
Academy Bay, Indefatigable, on July 17. 

30. Camarhynchus habeli: Hapev’s TREE FINCH 

Abingdon and Bindloe islands. 
This species was found equally as common on Bindloe as on 

Abingdon. We visited both of these islands in September. 
Nineteen were taken on northwest Bindloe on the seven- 

teenth. The following morning Mr. Beck spent an hour ashore 
and secured six. They were all taken in the arid region, as 
there is really no humid belt on this island. 

On the south side of Abingdon they were found in both the 
arid and humid regions. One was taken just below the dense 
growth of ferns capping the summit of the island, which was 
enveloped in fog during the five days of our stay. 

Like the other tree finches, this species feeds in the trees and 
bushes, being seen in the dry brush in the arid region. 

On September 21 Mr. Hunter took a female with an egg 
almost ready to be laid. On the same day I took about 10 
young birds. Of the 25 specimens taken on Bindloe, six 
were black-headed. I noticed but one black-headed one on 
Abingdon. 

This species proved as tame as the majority of finches of the 
islands. 

It fed singly and not in flocks as did the majority of the 
ground finches. 

31. Camarhynchus affinis: ALLIED TREE FINCH 

Geospiza incerta, Rothschild & Hanrtert, Nov. Zool., v. 6, p. 168; v. 9, p. 401; 

Snodgrass & Heller, Proc. Wash. Acad. Sci., v. 5, p. 289. 

Albemarle, Duncan, James, and Narborough islands. 

The Allied Tree Finch was not found commonly on any of 
the above islands except at Iguana Cove, Albemarle, where 

27 were taken in the humid region on March 19 and 20. We 
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did not meet with it on Narborough. On James two were 
taken and on Duncan one. 

The one shot on Duncan on August 15, was found on the 
floor of the north crater, the elevation of which is about 450 

feet. The floor is paved with reddish earth, which supports a 
vather scanty growth of bushes and shrubs, and is strictly in 
the arid belt. 

The two taken on James, December 28, were found in the 

humid or semi-humid region. 

Albemarle was the stronghold of this species, it being found 
on all of the five great mountains. On southeast Albemarle the 
first specimen was taken in the humid region below Santo 
Tomas in March. Later in the year, August 27-30, one or two 
were seen in the once-cleared fields just below the village. On 
the 15th of March, in the arid region three or four miles west 
of Cape Rose, Mr. Beck saw one and on April 26, in the dry 

coastal region a few miles west of Villamil, an example was 
secured. 

Only one was seen on Tagus Cove Mountain, Albemarle, 

and that was in latter March, the bird being observed in a large 
thick-foliaged tree at 1500 feet elevation on the west side of 
the mountain. 

Three or four were taken on the east side of Cowley Moun- 
tain, Albemarle, above 1200 and below 2500 feet elevation in 
the middle of August. 

Several immature ones were shot at the western base of 
Banks Bay Mountain, Albemarle, in the middle of April, and 

one adult was also taken at about 1500 feet elevation. 

They move about in the same manner that the Black-headed 
Tree Finch does, flying from tree to tree and bush to bush in 
search of food, which they hunt singly, a trait apparently con- 
stant with but few exceptions to all the tree finches. One bird 
seen feeding on a tree on Cowley Mountain had several chrysa- 
lides of a small species of moth in its gullet. 

A few birds were in song at Iguana Cove on March 19 
and 20. 

Only one black-headed bird was taken and that was on 

Cowley Mountain on August 10 and 11. A bird having a slight 
tendency toward a black head was taken at Iguana Cove in 
March. One-third of the birds taken there on March 19 and 
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20 were young ones, some in striped plumage. The adults had 

only medium-sized reproductive organs at that time. 

32. Camarhynchus pauper: SMALL-BILLED TREE FINCH 

Charles Island. 
With the exception of three birds taken in the arid region in 

the vicinity of Cormorant Bay, two in October, one in May, 

and two taken near the beach at Black Beach Roads, on May 

26, all of the specimens were seen above 1000 feet elevation 

in the country tapped by the old wagon road back of Black 

Beach Roads. It was not a common bird compared to the 

Sooty Ground Finch or the Sturdy Ground Finch. About 

100 specimens were taken, nearly all from the interior 

basin of the island, only one or two being taken below the 

divide on the western slope. The interior region of Charles is 

in the humid belt, possessing two perpetual springs, the great 

rendezvous of the small land birds. The greater part of this 

region is overrun by lemon and orange trees, although here 

and there are patches of strictly native vegetation, in which are 

seen small Scalesia. 
Like all of the Tree Finches, this species is very agile in 

getting about trees and bushes after food. and like others of the 
genus, often hangs head downwards. We found that they 

feed almost entirely in the orange trees, which are introduced, 
eating the pulp of the fruit. They were shot with their gullets 
full of it. One or two I took in Scalesia trees. Near the shore 
at Black Beach Roads, two were seen feeding in thorn bushes 
and hanging head downwards at times. One was seen in a 
tropical plum tree. On June 1, on the west slope of the island, 
one was seen eating the red berries of a Bursera tree, and at 
still another time one was noted feeding in some mistletoe 
growing on a Scalesia. One individual was seen feeding in 

a small shrub by the roadside and another on an orange on 

the ground. 
Their song is very distinctive, being readily distinguished 

from that of the Black-headed Tree Finch, as well as from 

those of the other finches. In early March they were heard 
singing, while in latter May all song had ceased. They usually 

fed singly and in company with no other species. Cats and rats 
are probably their only introduced natural enemies. 
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33. Camarhynchus prosthemelas: BLACK-HEADED TREE FINCH 

Abingdon, Albemarle, Barrington, Champion, Charles, 

Chatham, Cowley, Duncan, Gardner-near-Charles, Indefati- 

gable, James, Jervis, Narborough, Seymour, and Wenman 

islands. 
This, the smallest of the tree finches, has its strongholds on 

Albemarle, Charles, Chatham, Indefatigable, and James. On 
the other islands it was not found to be common. It was not 
seen in flocks as were the ground finches. Abingdon and Wen- 
man are islands from which it has not been previously reported. 
Whether the birds found there were rare residents or accidental 
visitants is an open question. No tree finch was encountered at 
sea. On south Abingdon on September 19, one was taken and 
two others were seen; on the following day another was taken. 
Four were taken on Wenman on September 24. Three or four 
other species, which were known only from islands to the south- 
ward, were also secured. On the west side of Tagus Cove 

Mountain, Albemarle, this species and the Sooty Ground Finch 
seemed to be the commonest finches. 

They were found from the seashore to the mountain tops, in 

the arid region, in the region intermediate between the arid 
and the humid, in the forested humid region, and in the grassy 
region of the higher mountains. They were found in the arid 
regions of all the islands except Abingdon and Narborough. 
On the latter we saw none. They were found in the zone inter- 
mediate between the arid and the humid, and in the forested 
humid regions of all the islands named above that are of 
sufficient height to have such a region. On southeast Albemarle 
they were found about the scattered heliotrope bushes growing 
in the grassy, treeless country above Santo Tomas. They were 
found about the lagoons and shores of some of the larger 
islands. They were common about the spring in the interior of 
Charles in October. This spring was the great rendezvous of 
finches and doves in the dry season. On south Indefatigable in 
January, they were seen up to about 700 feet elevation. 

Their numbers, of course, varied from day to day, but they 
were found in most cases to be commonest in the transition and 
humid regions, rather than in the arid. Two were taken in the 
mangroves on south Indefatigable and one was also seen feed- 
ing on the ocean beach proper. They were even seen on the 
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extremely barren and sterile coast of northeast Indefatigable, 
where vegetation is very sparse and the mountains are miles 
away. On the east side of Cowley Mountain, Albemarle, they 
were found only above 1200 feet in the arid region; only three 

or four were seen. 

Like all of the other species of tree finches this little bird 
haunts the trées and bushes, feeding on seeds, leaves, buds, etc., 
often hanging head downwards in the quest. In December, in 
a canyon in the arid region just back of the lagoons at James 
Bay, James, I saw two eating the green leaves of a thorny tree. 

Occasionally on other islands they were seen eating leaves of 
trees and bushes. On the mountain above Iguana Cove, Albe- 
marle, in March, they were observed tearing bits of bark from 

trees, mostly Composite, with their bills, apparently searching 
for food. One was seen feeding on a cactus on Charles. On 
Chatham, in July, individuals were seen twisting little pieces of 
bark off of trees. A bird would take hold of a piece with its bill 
and then twist and pull. On Charles they were noted eating 

green tropical plums on the trees, as well as feeding in the 
Scalesia and lemon trees. 

They were heard singing on Chatham in January and Feb- 

ruary, on southwest Albemarle and at Tagus Cove, Albemarle, 
in March, and at Banks Bay, Albemarle, in April. In May, on 

Charles none were heard singing. 

The condition of the sexual organs were noted as follows: 

November 3; Villamil, Albemarle; large. 

January 25; Wreck Bay, Chatham; very large. 

January 26; Wreck Bay, Chatham; one in worn plumage with large 

sexual organs. 

January 29; Wreck Bay, Chatham; large. 

February 8; Basso Point, ‘Chatham; large. 

February 23; Wreck Bay, Chatham; large. 

March 13; south Albemarle; large. 

March 15; south Albemarle; large. 

March 19 and 20; Iguana Cove, Albemarle; medium-sized. 

May 14 and 15; Black Beach Roads, Charles; small. 

The nests were about the size of those of the Sooty Ground 

Finch, and like those of all Galapagos finches, were domed, 
with entrances on the sides. This species also nested in the wet 
season as may be seen by the dates given below. About the 
middle of January, at Academy Bay, Indefatigable, I saw 
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a male building a nest of moss about 20 feet above the 
ground in the crotch of a Scalesia tree in the humid region. 
On Chatham in latter January, I saw one carrying cotton for a 
nest. At this time it rained a great deal, the wagon road being 
like a river on the slopes of the hills, and ponds being abundant. 
In early February, at Basso Point, on the same island, I saw 
one carrying straw crosswise in its beak. About a quarter of a 
mile inland from Black Beach Roads, Charles, at an elevation 
of 150 feet, two pair were found nesting, both in Bursera trees. 
One nest, which was just being built, was composed chiefly of 
lichen; the other was of dried grass and contained one fresh 
egg. The males in these two cases were not black-headed. 
On south Albemarle on March 12, a bird was seen gathering 
cotton in its beak. 

The nests were usually well-made and composed of grass 
blades and grass stems, orchilla moss or lichen, and cotton balls. 

Cotton balls and soft dry grass were usually used as a lining. 
The nests were found in trees and bushes (Bursera, Scalesia, 

lemon, thorn bushes) all the way from five feet to 20 feet 

from the ground, the majority being found at about 12 
feet, sometimes in a crotch and at other times out towards the 

end of a limb. 
Eggs were found as follows: 

January 27; Wreck Bay, Chatham; three fresh. 

January 29; Wreck Bay, Chatham; three fresh. 

February 8; Basso Point, Chatham; one fresh. 

February 8; Basso Point, Chatham; one fresh. 

February 13; Isthmus of Chatham; three incubated five days. 

March 1; Black Beach Roads, Charles; one fresh. 

March 2; Black Beach Roads, Charles; two fresh. 

March 2; Black Beach Roads, Charles; three, incubated six days. 

March 2; Black Beach Roads, Charles, four fresh. 

Three partly fledged young were taken from a nest at an 
altitude of about 750 feet in the Wreck Bay region, Chatham, 
on February 23. The nest was about 15 feet from the 
ground in the top of a small Scalesia tree; it was domed, 
about five inches in diameter, and made of grass. The 
parents flew excitedly back and forth in front of me, while I 
was examining the nest. On the 28th of February, another nest 
containing three slightly-fledged young was found about 20 
feet above the ground in the top of a Scalesia tree. 
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On May 16, about a quarter of a mile inland from Black 

Beach Roads, Charles, I saw a black-headed male feeding a 

young one. On the 24th another black-headed male was seen 

feeding a young one sitting on a stick about a foot from the 

ground. 

All of the other tree finches and some of the ground finches, 

also the warblers, might be considered as competitors, but the 

food supply is apparently abundant. As a rule the Black-headed 

Tree Finches fed alone. Once in the arid region of southeast 

Indefatigable I saw a Black-headed Tree Finch feeding on a 

bush in company with two Sooty Ground Finches. At another 

time on Charles they were seen feeding in tropical plum trees 

with Darwin’s Tree Finch, Small-billed Tree Finch, Sooty 

Ground Finch, and Sturdy Ground Finch. None of these 

finches are very tenacious of life. 

On Chatham, this species, like the majority of the passerine 

species with the exception of the flycatchers, was afflicted with 

diseased feet, these often having large rough swellings on 

them. Specimens from Basso Point were diseased as well as 

those from Wreck Bay. On Chatham, Charles, and Albemarle, 

the natural enemies of this species, aside from those indigenous 

to the islands, are cats, and to a much less degree, rats. 

34, Camarhynchus pallidus: Patti TREE FINCH 

Geospiza heliobates, Snodgrass & Heller, Proc. Wash. Acad. Sci., v. 5, 

pp. 279-284; Rothschild & Hartert, Noy. Zool., v. 9, p. 400. 

Albemarle, Charles, Chatham, Duncan, Indefatigable, James, 

Jervis, Narborough, and Seymour islands. 

This tree finch occurs fairly commonly on all parts of Albe- 

marle, Indefatigable, and James, and sparingly on the other 

islands. One was taken inland from Black Beach Roads, 

Charles, on October 11, 1905. One was taken on Duncan in 

December, 1905, and several in August, 1906. Those taken in 

August were found as follows: one on northeast side of island, 

one on ridge on south side at 1000 feet elevation, and five on 

the floor of the north crater, which is about 450 feet above sea 

level and consists of reddish earth scantily clothed with vegeta- 

tion and surrounded by rocky walls 300 or 400 feet in height. 
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Two or three were taken on Jervis in December, 1905. On 
Chatham, in the Wreck Bay region, five were taken in latter 
January, 1906, a young one just from the nest on February 23, 
1906, and two on September 10, 1906. In April, 1906, Mr. 
Beck reported seeing them in the humid region high up on the 
south side of Narborough. On July 26, 1906, one was taken 
in a small tree near the beach at the anchorage on the western 
side of South Seymour Island. 

This species was found from the ocean shore through the 
various life zones to the grassy humid belt of the higher moun- 
tains. On Albemarle, Duncan, Indefatigable, James, Jervis, 
and Seymour they were seen in the arid region. On Charles 
the only specimen taken was shot in the interior humid region. 

On Chatham they were taken in the humid zone just below 
the sugar plantations and in the region intermediate between 
the humid and the arid. 

During our stay on the southeast side of Indefatigable, 
opposite Barrington, in October, two were taken, one about 
three miles inland in the arid region, the other in some green 
shrubbery growing along the beach. While at Academy Bay 

in November, a few were seen up to 525 feet elevation, one 
being observed in the brush in the arid region at about 100 
feet elevation, a few in the region where the arid and humid 
zones meet, and a few in the humid zone. During our stay 
there in the middle of January, two or three were seen on the 

12th in the moist region, while on the 17th one was noted at 
about 1000 feet elevation, high in the moist region. On the 
20th one was observed at a water hole near the beach. On 
july 11 and 12, two were taken close to the same water hole, 
while on the 17th Mr. Beck took one a short distance inland 
in the arid region. On northwest Indefatigable, opposite 
Duncan, one was shot in a tree near the beach on July 21. 

On southeast Albemarle in March, August, and November, 

they were found in the “poison-fruit trees” (Hippomane 
mancinella) and mangroves bordering the lagoons near the 
ocean shore. They were also observed in the forested humid 

region below the plantation of Santo Tomas in the mountains. 
They were fairly common in the open, treeless country above 
Santo Tomas, occurring mostly in the scattered shrubs and 

bushes. Mr. Hunter shot more than 30 in one forenoon in 
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the latter part of August. On the 19th of March, 23 were 
taken on the mountain above Iguana Cove, Albemarle, where 
the humid zone comes down to the seashore. Most of the birds 
were taken at 200 or 300 feet elevation, however, On the 
20th I saw only five or six. On March 26 a male was taken 
at 3000 feet elevation on the west side of Tagus Cove Moun- 
tain, Albemarle, where there is no true moist region. Cactus 

and other arid-region plants occur to within 100 feet of 
the summit (about 4000 feet), which, at the place we climbed, 
was crowned with tall, coarse grass, higher than our heads. 

On the 31st an individual was observed feeding in a large 
tree at 1500 feet elevation. None were seen in the mangrove 
swamps on the shores of Banks Bay, Albemarle. On the 
Banks Bay Mountain, however, an adult was taken at an 
altitude of 1900 feet on April 14, while one or two immature 
ones were seen at the base of the mountain. One or two 
individuals were also seen in a small flat valley between the 
main mountain and a small recent volcano near its base. On 
the east side of Cowley Mountain, Albemarle, a region of 
scanty vegetation and of pumice-stone soil, a dozen were taken 
on August 10 and 11, above 1200 feet elevation, which is well 
within the arid region. 

In the arid region of James, on an island of vegetation 

cut off from the nearest plant life by several miles of fresh 

lava and cinders and bordered by the ocean on the south, 

one was taken on December 19. In the humid region 

behind James Bay, James, several were taken in latter Decem- 
ber and early January. One was feeding on an Erythrina tree 
with red flowers, in company with Darwin’s Tree Finch, 

Black-headed Tree Finch, and some small black ground finches, 
probably the Sooty Ground Finch. Two were taken on 

August 8, at the lower edge of the moist zone. On August 6 
a striped individual was taken in the green bushes bordering 
the lagoon behind the beach at James Bay. On August 1, 
an individual was taken in the rough, arid region of northeast 
James, lying northwest of Sullivan Bay and Bartholomew 
Island. 

These birds, in common with all of the tree finches, were 

never observed to take any extended flights, but were seen 
flying from bush to bush and tree to tree, where they seem to 
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find their food almost entirely. They were quite lively birds, 
jumping from limb to limb, and often hanging head down- 

wards while searching for food. 

In the humid region on south Indefatigable they were found 

to feed as a rule high up in the branches of the large Scalesia 
trees, which there grew to a height of 30 to 40 feet. One 
was seen in the humid region examining thoroughly a rotten 

tree trunk lying on the ground. On Chatham and southeast 

Albemarle they were also seen feeding head downwards in 

the trees in the moist zone. On southeast Albemarle they 

were frequently seen feeding in the mangroves, and chiefly 

in the “‘poison-fruit trees’, in the coastal region. At 1900 feet 
altitude on Banks Bay Mountain, Albemarle, I saw an adult 

feeding in a tree of the family Composite. On Cowley 
Mountain, Albemarle, Scalesia trees appeared to be their 

favorite feeding places. 

In the arid region 10 miles west of Villamil, Albemarle, I 

one day watched a bird feeding in a leafless, dead tree. It was 
apparently searching for insects, for it inspected every hole 
carefully. Finally it found one too deep for its bill. It then 

flew to a neighboring tree and broke off a small twig, about 
half an inch in length. Returning to the hole, the bird in- 

serted the little stick as a probe, holding it lengthwise in its 
bill. It proceeded to examine other holes by the same method. 
Mr. Beck and Mr. King said they had noted similar instances 

elsewhere. 

At Academy Bay, Indefatigable, one was taken while it was 

working over a rotten cactus limb. About Iguana Cove, 

Albemarle, they were feeding in the trees and bushes. On 

July 26, on South Seymour, one was noted picking the bark 
off a small tree, which grew near the beach, and eating small 

red eggs, probably spiders’, which abounded beneath it. 

They were heard singing in the “poison-fruit trees” near 

Villamil, Albemarle. on November 1. On March 12, in the 

mangroves about 10 miles to the westward of Villamil, several 
birds which had nests were singing. On March 19 and 20 

some of the birds above Iguana Cove, Albemarle, were singing. 

The condition of the reproductive organs was noted as 

follows : 
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November 1; Villamil, Albemarle; testes enlarged. 

January 2-4; James Bay, James; two with enlarged sexual organs. 

March 13; ten miles west of Villamil, Albemarle; large reproductive 

organs. 

March 19 and 20; Iguana Cove, Albemarle; medium-sized reproductive 

organs. 

A female, whose feathers showed signs of nesting, was taken 
on Chatham on January 29, but no nests were found. Nests 
were found as follows: 

On March 10, in a clump of “‘poison-fruit trees’ close to the 
lagoon and to the road leading inland from Villamil, Albe- 
marle, two nests were found, one being new and unusued, 

the other containing two partly-fledged young. Both nests were 
about 10 feet from the ground, quite spherical, and made of 
coarse grass, with the opening on the side, as is the case with all 
the known nests of Galapagos finches. The parents made no 
disturbance when their nests were examined. On March 12, ten 

miles to the westward of Villamil, two nests were found in a 
mangrove swamp. One was about 20 feet from the ground and 

was unoccupied, being built in the same manner as the one seen 
on the 10th at Villamil. The second one was near the top 

of a tree about 40 feet high, and was inaccessible. A bird 
was seen going in and out of it. 

During our stay at Iguana Cove, Albemarle, in March one 
was noted carrying nesting material in its bill. 

Young and immature birds were seen as follows: 

March 12; south Albemarle; one immature male taken. 

March 19; Iguana Cove, Albemarle; of the 23 specimens taken the 
majority were immature birds. 

April 25; south Albemarle; mostly young birds in striped plumage; 

three adults. 

Like all of the finches occurring in these islands this species 

proved quite tame. None of the finches, however, were as 
tame and fearless as the flycatchers and mockingbirds. 

35. Dolichonyx oryzivorus: BosoLinKk 

Charles, Chatham, and James islands. 

On September 28, 1906, in latitude 7° 23’ North, longitude 
97° 48’ West, a female came aboard during the forenoon. A 
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squally southwest wind prevailed at the time. The bird was 
shot, and on examination, the stomach was found to contain 

a small amount of brownish fluid. 
The second bird, in yellow plumage, came aboard on Octo- 

ber 3 in latitude 14° 24’ North, longitude 106° 42’ West, 
during a strong squally southwest blow accompanied by rain. 
This bird was not captured. It took flight from the stern of 
the vessel, and in doing so was caught in the downward 
draught from the mainsail and blown into the water, but 

recovered itself immediately and flew away. 

August 2, 1905, in latitude 12° 2’ North, longitude 109° 11’ 
West, a female American Redstart (Setophaga ruticilla) 
alighted on the schooner in the evening and was taken. The 
weather was squally and rainy that day. 

The three above positions range from about 300 to 500 miles 

from the nearest point on the Mexican or Central American 
mainland. 

While sailing slowly southward about 75 miles west of 
northern Baja California on July 9, 1905, two Mourning 

Doves (Zenaidura carolinensis) alighted on the vessel in the 
morning and remained aboard all day. The sky was overcast 
and a gentle wind was blowing from the land. 
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Since the memorable voyage of the “Beagle” in 1835, more 
than a dozen biological expeditions have explored the Gal- 
apagos Islands, but none of the collectors, with a single 
exception, has bestowed more than the most casual attention 
on the ants, so that our knowledge of these insects and their 

distribution has been too fragmentary to have any weight in 

the famous controversy concerning the origin of the archi- 
pelago and its fauna. In 1877 Frederick Smith* described 
three species of Camponotus from Charles Island, two (C. 

planus and macilentus) taken by Darwin on the voyage of the 

“Beagle” and one (C. senex) taken by Cookson on the voyage 

1Contributions from the Entomological Laboratory of the Bussey Institution, 
Harvard University, No. 137. 

2 Smith, Frederick. Hymenoptera and Diptera in ‘Account of the Zoological Col- 
lection made during the visit of H. M. S. ‘Peterel’ to the Galapagos Islands.” Proc. 
Zool. Soc. 1877, pp. 82-84 

June 16, 1919 
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of the “Peterel” in 1875. Concerning the ants taken by the 
“Albatross” expedition of 1888, Howard*® in 1890, makes 

only the following statement: ‘dark-colored species of the 
genus Camponotus was collected, one male from Albemarle 
Island, numerous males and two females from Charles Island. 

Of a light-colored species of the same genus seven males 
were taken on Charles Island and one on Albemarle Island.” 
These were, without doubt, the sexual forms of Smith’s C. 
planus and macilentus. In 1893 Emery* recorded the follow- 
ing species which he had received from Dr. George Baur, 
who made an expedition to the islands in 1891 in a sloop 
chartered in Guyaquil: Solenopsis geminata Fabr., Tet- 
ramorium guineénse Fabr., Tapinoma melanocephalum Fabr., 
Odontomachus bauri Emery, and Camponotus peregrinus 

Emery. All these forms were taken at Chatham Island, 
and all, except the first, were found on the ship, so 
that two of them, Tetramorium guineénse and Tapinoma 
melanocephalum, may have had their nests in the woodwork 
and may have come from Guyaquil. The Camponotus pere- 
grinus can hardly be more than a variety of Smith’s planus. 

Emery also mentions the receipt of five males of the genus 

Camponotus taken on one of the “Albatross” voyages: “One 
of them is black and comes from Albemarle and Charles 
islands, the other, of a testaceous color, with very pale legs, 
is represented by two specimens from Charles.’ These seem 
to be part of the two series mentioned by Howard, i. e., 

specimens of C. planus and macilentus. Since the publica- 

tion of Emery’s paper no additions have been made to the 

seven or eight forms recorded from the archipelago. I was 
much interested, therefore, to learn from Dr. F. X. Williams, 

that he had collected a number of ants while he was a member 

of the California Academy of Sciences Expedition (Voyage 

of the “Academy”’) in 1905 to 1906. Through the kindness 
of Dr. E. C. Van Dyke the specimens were loaned me for 
study. Dr. Williams also informed me that some ants had 
been taken by the Hopkins-Stanford Expedition to the Gal- 
apagos (Voyage of the “Julia E. Whalen’) in 1898 to 1899, 

2 Howard, L. O. Scientific Results of Explorations by the U. S. Fish Commis- 

sion Steamer Albatross. V. Annotated Catalogue of the Insects Collected in 1887— 
1888. Proc. U. S. Nat. Mus. 12, 1889, pp. 185-207. 

«Emery, Carlo. Notices sur Quelques Fourmis des Mes Galapagos. Ann. Soc. 
Ent. France, 63, 1893, pp. 89-92, 
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but correspondence with Prof. Vernon Kellogg revealed the 
fact that the specimens were no longer in the collections of 
Stanford University and that their whereabouts could not be 
ascertained. More recently the curators of the National 
Museum have generously loaned me the ants taken on some 
of the voyages of the “Albatross”. Though in part poorly 
preserved, this material has been very useful in supplementing 
Dr. Williams’s collection, which was made with great care 
and considerably increases our knowledge of the ant fauna 
of the archipelago. 

As shown in the accompanying table, the Galapagos ants 
which I have studied, comprise 36 different forms, represent- 
ing 18 species, 10 genera and four of the five subfamilies of 
Formicide. Significantly the subfamily Doryline is not rep- 
resented. None of the genera is peculiar to the islands. Six 

Names of Species, Subspecies 
and Varieties 

Narborough Albemarle 
| Duncan | Barrington | Bindloe | Abingdon 

Cylindromyrmex striatus Mayr............ AB (eos ine ined eras Baal ls ste 
Odontomachus bauri Emery....,......... Sea laaet estes tase 
Pheidole williamsi Wheeler................ Aid| [nde hel soul eed Lie xi stecs 
PHeidoleispe ce civc eee leona neice el ne aie 
Monomorium pharaonis L................ apayalfiaisbelfiotoeel [letenas {seers PRS 
Solenopsis sevissima F. Smith............. ciate ekatai |'adseat stall epee ited (eer 
Solenopsis geminata Fabr.... ............ setet|(elesai] etatell ecatal tevete Gi ened Paes 
Solenopsis galapageia Wheeler............. ee eel eee (edd eteeal akecel eoeei | Sravalticeba i vveillens < 
Solenopsis pacifica Wheeler............... Bic es Sl lesa so ere sistall retell fete siftcyo/ei|heaMUisretell ocho 
Solenopsis rubida Wheeler................ E Favel | aseues| pateny fepevay ease cave lista [iss aval chevalier suid ancll ccs 
Tetramorium guineense Fabr............. Bo el easy (eet lene IS Salles 
Tetramorium simillimum F. Smith........ #48 | fedetin | eecea| eae teres aberail adetai| lava 
Dorymyrmex albemarlensis Wheeler ae BB al to ol etal awe eae ee 
Tapinoma melanocephalum Fabr.......... Ayo Eee | eed faze ee ie: | eas Hs 
Prenolepis longicornis Latreille ........... FP Feito [roe Asi] (acks| Oe (ie 
Prenolepis itinerans Forel ................ Seva} feleyet tetrad [toverel| fore lol| hemee tetova toed acecil se cilicrand fins « 
Prenolepis nesiotis Wheeler .............. asl fepersiftsiedel| eee aravel levece lesen |! Sevaf: ak 
Camponotus senex F. Smith..... 
Camponotus macilentus F. Smith Band Hees £3 Goal (ear IDV ese (eae fee eces] (eae eae 
Camponotus jacobensis Wheeler. . . eaten) Aell leven teil eter lected |i | lee ice 
Camponotus albemarlensis Wheeler 
Camponotus vulcanalis Wheeler. . 
Camponotus duncanensis Wheeler 
Camponotus narboroensis Wheeler. 
Camponotus hoodensis Wheeler. ...... 
Camponotus barringtonensis Wheeler. ..... Bate 
Camponotus bindloénsis Wheeler.......... Bitta;| iste REN levee 
Camponotus macilentus var............... Tide ellleseest fever att teligcell ecked love 
Camponotus planus F. Smith. .+.......... ANA Weld bee 
Camponotus peregrinus Emery............ ae 
Camponotus isabelensis Wheeler........... ORG 
Camponotus indefessus Wheeler........... Spd 
Camponotus santacruzensis Wheeler Highs 
Camponotus fidelis Wheeler............... Woes 
Camponotus fernandinensis Wheeler 
Camponotus pinzonensis Wheeler.......... AUB Ree 

| Charles 

: | Hood bd | Chatham 

a 

badd: pd: bd Indefatigable 

| James | Tower 

Number of forms on each island........... 
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of the species, Monomorium pharaonis, Tetramorium guin- 
eénse and simillimum, Tapinoma melanocephalum, Prenolepis 
longicornis and P. vividula itinerans, are well-known tropical 
“tramps”, evidently introduced by commerce within recent 

times. Not improbably three others, Solenopsis genvinata, S. 
sevissima and Camponotus senex, have been similarly intro- 
duced. Only nine species, therefore, would seem to be clearly 
indigenous to the islands. All of these are distinctly neo- 
tropical in their affinities and all but three, or possible four 
of them, namely Pheidole williamsi, Pheidole species, Cam- 
ponotus macilentus and C. planus, are either well-known 
species, widely distributed in tropical and subtropical portions 
of America, or merely subspecies or varieties of such forms. 

Nevertheless, if we consider the distinct forms, no fewer than 

26, or 72.2%, of the 36 are endemic, and these forms would 
undoubtedly rank as true species if the same estimate were 
applied to the subspecies and varieties of ants as is applied 

by the ornithologists and mammalogists to their taxonomic 
categories. This high percentage of endemicity agrees with 

what has been observed in other groups of organisms. 

Stewart® cites 615 species of plants from the archipelago, 
with 252, or 40.9%, endemic. Among the birds, according 
to Ridgway®, 13.04% of the 46 genera are endemic; among 
the Arachnida, according to Banks’, 31, or 57.4% of the 54 

species are endemic; among the Orthoptera, according to 
McNeill® and Snodgrass*®, and among the Coleoptera cited 
by Linell*®, the percentage of endemicity is also very high, 
although the authors do not give precise percentages. 

Many writers have noticed closer affinities between the 
Galapagos and Central American or West Indian species 
than between those of the Galapagos and the western coast 

8 Stewart, Alban. A Botanical Survey of the Galapagos Islands. Expedition of 
the California Academy of Sciences to the Galapagos Islands, 1905-1906. II. Proc. 
Calif. Acad. Sci. (4) 1, 1911, pp. 7-288, 18 pls. 

6 Ridgway, Robert. Birds of the Galapagos Archipelago. Proc. U. S. Nat. Mus, 
19, 1896, pp. 459-670, 2 pls. 

7 Banks, Nathan. Arachnida. Papers from the Hopkins-Stanford Galapagos Ex- 
pedition 1898-1899, VII. Entomological Results (6). Proc. Wash. Acad. Sci. 4, 
1902, pp. 49-86, 3 pls. 

8 McNeill, Jerome. _Orthoptera. Papers from the Hopkins-Stanford Galapagos 
Expedition 1898-1899, IV. Entomological Results (4). Proc. Wash. Acad. Sci. 3, 
1901, pp. 487-506, 10 figs. 

® Snodgrass, R. E. Schistocerca, Sphingonotus and Halmenus. Papers from the 
Hopkins Stanford Galapagos Expedition. 1898-1899, VIII, Entomological Results (7). 
Proc. Wash. Acad. Sci. 4, 1902, pp. 411-455, 2 pls. 

10 Tinell, M. L. On the Coleopterous Insects of the Galapagos Islands. Proc. 
U. S. Nat. Mus. 21, 1898, pp. 249-268. 
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of South America, but no such difference in affnities can 
be detected among the ants, because most of the neotropical 

species to which the Galapagos forms are most closely allied, 
are very widely distributed and because our knowledge of 

the ants of Ecuador, Peru and Chili is less complete than 

that of the ants of the West Indies, Central America and 
Brazil. I suspect that a similar dearth of knowledge of the 
western South American species of other groups may ac- 
count for the high percentage of West Indian and Central 
American elements recorded by several authors as obtaining 
among the Galapagos organisms, as e. g., by Banks, who 
mentions only five of the 54 Galapagos spiders as being 
known from Western South America as compared with 14 
from Central America, Colombia and the West Indies. 

Special interest attaches to the two species of Camponotus, 

macilentus and planus, as each of them is represented by 

distinct varieties on each of several of the larger islands. 
In fact, Albemarle Island possesses two varieties of macilentus 

and Indefatigable Island two of planus. The distribution of 
the various forms is shown in the following table: 

Islands. 

macilentus, typical.... Charles....... planus, typical 
Chatham..... . var. peregrinus 

var. narboroénsis..... Narborough... var.fernandinensis 
var. albemarlensis..... : ; 

: Albemarle..... var. isabelensis 
var. vulcanalis........ 
var. duncanensis..... 7) Duncans <).s3. . var. pingonensis 

Indefatigable vars indes oes 
var. santacrusensis 

var. hoodensis........ FiGod eine: a8 : 
var. barringtonensis... Barrington.... var. fidelis 
var. jacobensis....... JAIMES sets heres 
var. bindloénsis......  SBindloeads Aaa' 

WAL Nessie eteaesoterer ens MOwerti sirens 

Although a similar “harmonic” distribution has been 
observed in birds, reptiles and plants, the only group of 
invertebrates in which it has been recorded, is, to my knowl- 

edge, the <Acridians. Snodgrass cites three species of 



264 CALIFORNIA ACADEMY OF SCIENCES  [Proc. 4t SE. 

Schistocerca and two of Sphingonotus, each of which is 
represented by. a recognizable subspecies or variety on each 
of several islands. The resemblance to the two species of 
Camponotus is further shown by the fact that Schistocerca 
melanocera is represented by two subspecies on Albemarle 

and that two forms of Sphingonotus tetranesiotis occur on 

Barrington and two on Indefatigable. 

On the whole, the ant-fauna of the Galapagos is decidedly 
poor for islands lying on the equator and possessed of an 
abundant and varied flora. Dr. Williams informs me that 
even the colonies of the species which do occur on the larger 
islands are far from numerous and are found only after 
diligent search. Only one or two forms have been taken 
on most of the islands. Chatham has six, Charles and Albe- 
marle each seven, and Indefatigable eight, but even these 
numbers indicate a very limited fauna. At first sight this 
might be regarded as evidence that the ant-fauna was acci- 
dentally introduced and had lingered on, undergoing slow 
varietal and subspecific modification in response to the differ- 
ent physical conditions on the various islands. In my opinion, 
however, no such conclusion can be legitimately advanced. 
The poverty of the fauna is more probably due to adverse 
conditions, as ants are not fond of volcanic soil, probably 
because it gives off deleterious gases in the process of decom- 

position, or does not afford proper nesting sites, as would be 

the case with the great stretches of hard lava said to occur 
on some of the Galapagos islands. The climatic conditions, 

moreover, are decidedly unfavorable, as the littoral zone of 

the islands up to 800 feet is very arid, while the more densely 

wooded portions, at higher levels, are cool and damp. I 
have pointed out in other publications that moisture coupled 
with a low temperature is very unfavorable to ant-life and 
have called attention to the meagre faunas of such regions 
as New Zealand, Great Britain and the Selkirk Mountains 

of British America in support of this contention. 

The bearing of my study of the Galapagos ants on the 
two great rival hypotheses that have been advanced to ac- 

count for the origin of the islands and of their biota, is 
indecisive. A study of the literature shows that the problem 
is still far from solution and that probably as much evidence 
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can be adduced in support of the subsidence or “continental” 
as for the emergence or “oceanic” origin of the archipelago. 
So evenly divided are the authorities that 19, namely, Dar- 
win, Wallace, Hooker, A. Agassiz, Salvin, Griesebach, 

Engler, Moritz Wagner, Peschel, Wolf, Dall, Stewart, 

Stearns, Snodgrass, Heller, Robinson, Williams, McNeill and 

Matthew, have expressed themselves in favor of the “‘oceanic”’ 
hypothesis, while an equal number, namely, H. Milnes Ed- 
wards, Murray, Baur, Hemsley, Ridgway, Robinson and 
Greenman, Boetger, von Ihering, Handlirsch, Scharff, Ort- 
mann, Ratzel, Glinther, Sarasin, Gadow, Arldt, Barbour, and 

Van Denburgh, have expressed themselves as favoring a 

“continental” origin of the archipelago. Eleven other work- 

ers who have studied material from the islands, namely 

Banks, Coquillet, Currie, Heidemann, Kellogg, Gifford, 
Linell, Howard, Garman, Rothschild and Hartert, have not 

committed themselves to either hypothesis. Some of the 

authors who take sides in the controversy are evidently 
influenced by the fancied facilities afforded by their special 

groups of organisms for transportation by winds or currents 

from the western coast of South or Central America. The 
botanists find it easy to suppose that seeds and the spores of 

ferns have thus found their way to the islands, while herpetol- 
ogists balk at postulating such means of transportation for 

the huge land tortoises which have been so carefully studied 

by Baur and by Van Denburgh. At least one of the authors, 

Robinson, has changed his views in the course of his studies. 

In his first paper on the flora, written in collaboration with 

Greenman”, he favored the Murray-Baur hypothesis of a 
continental origin of the islands, but in a more voluminous 

work", based on additional collections, he returns to the 

older Darwin-Wallace hypothesis. Some authors, like 

Stearns, Dall’ and Stewart, make much of the “flotsam 

and jetsom” origin of the Galapagos fauna and flora, whereas 

11 Robinson, B. L., and Greenman, J. M. On the Flora of the Galapagos Islands 
as shown by the collections of Dr. G. Baur. Amer. Journ. Sci., 50, 1895, pp. 135-176. 

2Robinson, B. L. Flora of the Galapagos Islands. Papers from the Hopkins 
Stanford Expedition to the Galapagos Islands. Proc. Amer. Acad, Arts and Sci. 38, 
1902, pp. 77-269, 3 pls. 

13Stearns, R. E. C. Report on the Mollusk Fauna of the Galapagos Islands, 
with Descriptions of New Species. Proc. U. S. Nat. Mus. 16, 1893, pp. 353-450. 

% Dall, W.H. Insular Landshell Faunas, Especially as Illustrated by the Data 
Obtained by Dr. G. Baur in the Galapagos Islands. Proc. Acad. Nat. Sci., Phila., 
1896, pp. 395-459, 3 pls. 
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others like Scharff, very properly point to the lack of positive 
observations on any such method of transportation. The 
unbiassed worker can only conclude from what has been 
written on the subject, and, notwithstanding the many excel- 
lent monographs that have been produced on various portions 
of the fauna and flora, that we need a still more intensive 
and exhaustive exploration of the islands and above all a 
much better acquaintance with their geology than we now 
possess, before he can definitely accept either of the 

hypotheses. 

Family FORMICID/. 

Subfamily PONERINE. 

1. Cylindromyrmex striatus Mayr. 

Cylindromyrmex striatus Mayr, Verh. zool. bot. Ges. Wien 
20, 1870, p. 697 2 ; ibid., 37, 1887, p. 546 2 (nec %, nec 

6); Emery, Ann. Soc. Ent. Belg. 45, 1901, p. 53; Gen. 

Insect. Ponerine, Fasc. 118, 1911, p. 15. 
Holcoponera whymperi Cameron, in Whymper, Travels 

Andes Equator, Suppl. Append. 1891, p. 92, fig. 8. 
Cylindromyrmex whymperi Forel, Ann. Soc. Ent. Belg. 

36, 1892, p. (2). 
A large ocellate and a small nonocellate worker taken by 

F. X. Williams at Academy Bay, Indefatigable Island, agree 
perfectly with Cameron’s figure of Holcoponera whymperi 

from Guyaquil, Ecuador. His specimen was taken indoors, 
which indicates that the species may occur about houses, 
unlike other Ponerinz, and suggests that it may have been 
recently introduced into the Galapagos by vessels from the 

Ecuadorian or Peruvian Coast. 

2. Odontomachus hematoda bauri Emery. 

Odontomachus bauri Emery, Ann. Soc. Ent. France, 60, 
1891, p. 591 8; ibid., 63, 1893, p. 476, fig. 

Odontomachus hematoda bauri Emery, Gen. Insect. Pon- 

erin, Fasc. 118, 1911, p. 115. 
Worker. Length 9—11 mm. 
Differing from the worker of the typical form in having 

the head proportionally narrower behind, slightly narrower 
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mandibles, with longer preapical tooth, the smooth, shining 
portion of the occiput extending somewhat further forward 
and that of the sides of the head further dorsally. The 
longitudinal striz of the pronotum and transverse striz of 
the epinotum are somewhat coarser and the anterior surface 

of the petiole is rather coarsely, transversely striate. The 
pilosity, pubescence and color are much as in the typical 

hematoda, but the body has a somewhat bronzy lustre and 

the antennz and legs are darker. 

Female. Length 10—11 mm. 

Very similar to the worker and differing from the female 
of the typical hematoda in the same characters. The wings 
measure only 7 mm. or somewhat less, however, whereas 
those of the typical h@matoda measure at least 8 mm. 

Male. Length 6 mm. 

Closely resembling the male of the typical h@matoda, except 
in color. The head, thorax, legs and antennze are whitish 
yellow, with the epinotum, petiole and dorsal surface of the 
gaster dark brown, the venter brownish yellow. The 
mesonotum has a dark brown longitudinal spot on each side 
and a slightly paler median spot of the same color just 
behind its anterior border. Wings whitish, with pale brown 

stigma. 

This form, which is extremely close to the typical hemo- 
toda, so widely distributed in the tropics of both hemispheres, 
was described by Emery from a single worker taken by Dr. 
G. Baur on Chatham Island. I have redescribed it from a 
number of workers and females and a single male taken by 
Dr. F. X. Williams on the same island and at Cormorant 
Bay, Charles Island. The specimens were nesting under 
stones from sea-level to an altitude of 1100 feet. 

Subfamily MYRMICIN/E. 

3. Pheidole williamsi, new species. 

Soldier. Length 2.3—2.6 mm. 

Head small, subrectangular, scarcely longer than broad 
and scarcely broader behind than in front, with rounded 

posterior and anterior corners, feebly excised posterior bor- 
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der, nearly straight sides and the eves of moderate size and 
situated in front of the middle. Mandibles rather convex, 

with two large apical and several minute and rather irregular 
basal teeth. Clypeus short, flat, with the anterior border 
deeply notched in the middle. Frontal area triangular, not 

impressed; frontal carinze short, subparallel in front, slightly 
diverging behind; median dorsal groove shallow, running 
only from the occipital excision to the middle of the head. 
Antenne slender, scapes curved but not flattened at the 

base, only slightly thickened at their tips, which nearly reach 

the posterior corners of the head; all the funicular joints 
distinctly longer than broad; club slender, shorter than the 
remainder of the funiculus. Thorax rather small; pronotum 
very convex, broadest through the humeri, which are 

rounded; mesonotum in profile sloping, with a strong, short, 

transverse convexity in the middle; epinotum long, its base 

straight in profile, fully 11% times as long as the declivity, 
which is concave; spines short, slender, longer than broad 

at their bases, shorter than their distance apart at the base, 

directed backward and upward and very slightly outward. 

Petiole narrower in front than behind through the node, 
which in profile has a long, concave anterior and_ short, 
feebly concave posterior slope and rather acute summit; seen 
from behind the superior border of the node is deeply notched 
in the middle. Postpetiole scarcely a fourth again as broad 
as the petiole, broader than long, transversely elliptical, with 
rounded sides and dorsal surface. Gaster as large as the 
head, of the usual shape. Legs rather slender, femora only 

feebly incrassated in the middle. 

Shining: mandibles coarsely punctate; sides of clypeus and 
anterior half of the head longitudinally rugulose; remainder 
of head smooth and shining, with minute, scattered, piligerous 

punctures. Pronotum transversely rugulose; mesonotum, 
epinotum, petiole and postpetiole subopaque, finely and 

densely punctate; gaster and legs shining, with sparse piliger- 

ous punctures. 

Whole body, including the legs and antennz, covered with 

moderately abundant and rather coarse yellow hairs, varying 

in length but longer and more erect on the body, more 
reclinate on the scapes and legs. 
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Brownish yellow; legs paler; posterior two-thirds of head 

somewhat darker and more reddish, borders of mandibles 

blackish, anterior clypeal border deep red. 

Worker. Length 1.5 mm. 

Head elliptical, longer than broad, rounded and entire 

behind, with the eyes just in front of the middle of the sides. 

Mandibles rather narrow, with about six teeth. Clypeus 

convex in the middle, its anterior border feebly but distinctly 

notched in the middle. Frontal carinz very short. Antenne 

much as in the soldier, scapes reaching nearly one-third their 

length beyond the posterior border of the head. Thorax like 

that of the soldier, but the pronotum much less convex and 

narrower, the mesonotum much less convex in profile and 

the spines of the epinotum reduced to minute, slender teeth. 

Petiole slender, its node low, with entire superior border; 

postpetiole small, subglobular. 

Smooth and shining; mandibles sparsely punctate; cheeks 

longitudinally rugulose; meso- and epinotum, petiole and 

postpetiole subopaque, finely and indistinctly punctate. 

Pilosity shorter and much less conspicuous than in the 

soldier, appressed on the scapes and legs. 

Yellow; dorsal surface of head and gaster brownish; man- 

dibular teeth blackish. 
Female. Length 5—5.5 mm. 

Head resembling that of the soldier, but a little narrower 

in front than behind, with nearly straight posterior border. 

Thorax large, as broad as the head, mesonotum nearly cir- 

cular, flattened, as is also the scutellum. Epinotum with the 

declivity sloping, distinctly longer than the base, the spines 

stout, scarcely longer than broad at their insertions. Petiolar 

node less deeply excised above and postpetiole more trans- 

verse than in the soldier. Gaster large, of the usual shape. 

Wings measuring about 6 mm. 

Mandibles and clypeus rather shining, the former striato- 

punctate, the latter longitudinally rugose. Head subopaque, 

longitudinally rugose, the rugz extending to the occiput 

where they are mingled with coarse longitudinal punctures. 

Pronotum, pleurz, epinotum, petiole and postpetiole opaque 

and densely punctate. Epinotum coarsely transverely rugose 

between the spines, the postpetiole longitudinally rugose. 
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Mesonotum, paraptera and scutellum smooth and shining, 
with coarse, sparse, piligerous punctures. Gaster shining, 

finely shagreened and very sparsely and finely punctuate. 
Pilosity much as in the soldier. 
Brownish yellow: pleurze, epinotum, nodes, posterior por- 

tion of each gastric segment, scutellum, a large spot on the 
middle of the mesonotum and the mandibular teeth, brown. 
Wings yellowish hyaline, with pale yellow veins ‘and scarcely 

darker stigma. 

Male. Length 4—4.5 mm. 

Head through the eyes slightly broader than long, flattened 

above, produced behind in the ocellar region, with very short 
cheeks and large eyes. Mandibles minute, bidentate. Clypeus 
carinate, convex behind. Antennal scapes as long as the 
two basal funicular joints together. Thorax broad and short, 

flattened above; epinotum sloping, rounded, unarmed, with- 
out distinct base and declivity. Petiole and postpetiole like 
those of the soldier, the node of the former being lower, more 

rounded and entire. 
Mandibles and clypeus shining. Head above more opaque, 

especially on the sides, rugulose. Thorax, postpetiole and 
gaster shining and sparsely punctate; pleurze and epinotum 

subopaque, the latter longitudinally rugulose. 
Pilosity as in the female, but shorter and less abundant. 
Mandibles, clypeus, antennz and legs pale yellow; re- 

mainder of body brown, the head darker behind, the sutures 
of the thorax broadly pale yellow. Wings colored as in the 

female. 
Described from several specimens of each of the phases 

taken on Indefatigable Island by Dr. F. X. Williams. 

Cotypes, 12 specimens, No. 444, Museum California Acad- 

emy of Sciences. 

The soldier .of this species resembles that of Ph. arhuaca 
Forel of Colombia in size and coloration, but is very distinct 
in the longer antennz, notched clypeus, different shape of 
the mesonotum and in the sculpture of the dorsal surface of 
the head. It is even more closely related to Ph. alfaroi 
Emery of Costa Rica, but the soldier of this species is 
larger (4.5 mm.) and differs considerably from wlliamsi in 
the structure of the thorax, petiole, epinotal spines, etc. 
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4. Pheidole, species. 

Among the “Albatross” material of the National Museum 
there are several poorly preserved or defective females and 
males belonging to a small Pheidole of the flavens group 
from Albemarle Island. One of these, a female, of which 

only the head and thorax remain, is labelled “Pheidole gala- 

pagensis Ashmead, type, No. 5515”. Nothing can be done 
with this material at the present time, since soldiers are 
lacking and since our knowledge of the females and males 
of the known species of the large and exasperating group of 

Pheidole to which it belongs is very fragmentary. 

5. Monomorium pharaonis (L.) 

Formica pharaonis Linné, Syst. Nat. Ed. 10, 1, 1758, p. 
580 3. 

Formica antiguensis Fabricius, Ent. Syst. 2, 1793, p. 357. 
Myrmica domestica Shuckard, Mag. Nat. Hist. (2), 1838, 

Di 1626-3) 19: 
Myrmica unifasciata Bostock, Trans. Ent. Soc. London, 2, 

1839. Proc. LI-LII. 
Atta minuta Jerdon, Madras Journ. Litt. and Sci. 17, 1851, 

px 105: 
Myrmica (Monomortwm) fragilis F. Smith. Catalog. 

Hymen. Brit. Mus. 6, 1858, p. 124 %. 
Myrmica (Monomorium) contigua F. Smith, Jbid., p. 

12572. 

Myrmica (Monomorium) molesta F. Smith (nec Say), 
Nbrdiyps W228 Oats", 
Monomorium pharaoms Mayr, Verh. zool. bot. Ges. Wien. 

IZA MSOZa pe Z52. 

Myrmica pharaonis Roger, Berl. Ent. Zeitschr. 6, 1862, 

p. 294 @ ¢é. 

Diplorhoptrum domesticum Gaskell, Ent. Month. Mag. 
13; 1877,..pi\ 204. 
Two workers from Indefatigable Island and four workers 

and three deadlated females from Abingdon Island (F. X. 
Williams). This common house and ship ant has evidently 

been imported into the islands by commerce. 
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6. Solenopsis sevissima F. Smith. 

Myrmica sevissima F. Smith, Trans. Ent. Soc. London 

(2) 3, 1855, p. 166 8. Pl. 13, Fig. 18; Bates, Natural. Riv. 

Amazon, 1863; Trans. Ent. Soc. London (3) 1, 1864, 

Proc. 214. 

Solenopsis geminata Fabricius race pylades Forel, Ann. 
Soc. Ent. Belg. 48, 1904, p. 172 @. 

Solenopsis pylades Forel, Deutsch. Ent. Zeitschr. 1909, p. 
268 & 9. 

Solenopsis sevissima Wheeler, Bull. Amer. Mus. Nat. 
Hist., 34, 1915, p. 395; Psyche, 23, 1916, p. 142. 

A single worker from Indefatigable Island (F. X. Wil- 
liams), unmistakably belongs to this species, though it is 

somewhat damaged. The hairs on the body, however, are 

more abundant, more flexuous and paler than in my speci- 
mens from Argentina, Brazil and British Guiana, but in this 
respect the Galapagos specimen agrees with a series taken 
by Silvestri at Talca, Chili. S. seevissima, as the foregoing 
localities show, is very widely distributed in tropical America. 
It was originally described from Brazil. 

7. Solenopsis geminata (Fabricius). 

Emery records this species as having been taken by Baur 
on Chatham Island. Perhaps the specimens belong to the 

following variety. I have omitted the long and tangled 

synonymy of S. geminata, much of which can be found in 
Dalla Torre’s Catalogus Hymenopterorum 7, 1893, p. 76. 

8. Solenopsis geminata galapageia, new variety. 

Several workers and females taken by Dr. Williams on 
Charles Island “under stones near top of crater” average 
smaller than the corresponding phases of the typical geminata. 

The females are only 6—6.5 mm., the largest workers only 
44.5 mm., whereas the females of the typical geminata 
measure 7—8 mm., the largest workers 6—6.5 mm. In color 
the Galapagos specimens are much like the typical Central 
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and South American specimens, being somewhat paler than 

the var. nigra Forel and darker than the var. diabola Wheeler. 

Cotypes, 6 specimens, No. 445, Museum California Academy 

of Sciences, and 8 specimens in author’s collection. 

9. Solenopsis globularia pacifica, new subspecies. 

Worker. Eyes slightly smaller, pilosity longer and coarser, 

postpetiole and gaster distinctly more voluminous as com- 

pared with the petiole than in the typical form, represented 
in my collection by specimens taken by W. M. Mann in 

Natal, Brazil. 

Male. Eyes more convex and perhaps a little larger, head 

narrower behind, mandibles smaller, epinotum more sloping, 

more rounded and less angular than in the typical globularia. 
The color is also different, the body being dark brown, the 
antenne and legs whitish or pale yellow, whereas in the 

typical form the body is black and the appendages brown. 

Thirteen workers and four males from Albemarle and 

Tower Islands (“Albatross 1899”, U. S. Nat. Mus.). Albe- 

marle should be regarded as the type locality. 

Cotypes, 2 specimens, No. 446, from Albemarle Island, 
Museum California Academy of Sciences, and 6 specimens 
from Albemarle in author’s collection. 

10. Solenopsis globularia pacifica rubida, new variety. 

Worker. Length 1.8 mm. 

Differing from the other forms of the species in color, the 

body being red, with the mandibles, antennz and legs yellow 

and the first gastric segment, except its anterior and posterior 

borders, black. The postpetiole is globular, but little broader 

than long. 

Described from a single specimen taken by Dr. Williams on 

Hood Island “under a stone’. 

Holotype, No. 447, Museum California Academy of 

Sciences. 
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11. Tetramorium guineénse (Fabricius ) 

Formica guineénsis Fabricius, Ene. Syst., 2, 1793, p. 357%. 

Myrmica bicarinata Nylander, Acta. Soc. Sc. Fennic. 2, 
1846, p. 1061 & ¢. 

Myrmica cariniceps Guérin, Rev. Mag. Zool. (2) 4, 1852, p. 
79%. 

Myrmica kollari Mayr. Verh. zool. bot. Ver. Wien, 5, 1855, 
p. 425 326. 

Tetramorium cariniceps Roger, Berlin, Ent. Zeitschr. 5, 
1861, p. 171. 
Myrmica reticulata F. Smith, Trans. Ent. Soc. London (3) 

1, 1862; p..33 3. 
Tetramorium kollari White, Ants and Their Ways, 1883, p. 

262 8. 
Tetramorium guineénse Mayr, Verh. Zool. bot. Ges. Wien, 

20, 1870, p. 972 3. 
A single worker of this undoubtedly introduced tropicopoli- 

tan ant from South Albemarle (F. X. Williams) and 14 

workers taken by the “Albatross” (U.S. Nat. Mus.) but bear- 

ing only the label “Galapagos Islands, 1899.” Emery records 

the species as taken also on the boat at Chatham Island by Dr. 
G. Baur. 

12. Tetramorium (Tetrogmus) simillimum (F. Smith) 

Myrmica simillima F. Smith, List Brit. Anim. Brit. Mus. 6, 
1851, p. 118 8. 

Tetrogmus caldarius Roger, Berl. Ent. Zeitschr. 1, 1857, p. 
12795 oR 
Myrmica (Leptothorax) simillima F. Smith, Cat. Brit. Fos- 

sor. Hymen., 1858, p. 31 8. 

Myrmica caldaria Meinert, Naturv. Aft. Dansk. Vid. Selsk. 
(5) 5, 1860, p. 334 3 2 é. 

Tetramorium simillimum Mayr, Europ. Formicid. 1861, p. 
61 8. 

A single worker taken by Dr. Williams on Charles Island, 
“under stones near top of crater.” This species, like T. guine- 
énse, is a tropicopolitan “tramp” of Old World origin. It is 
not infrequently found in hot-houses in temperate regions. 
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Subfamily DOLICHODERIN /E. 

13. Dorymyrmex pyramicus albemarlensis, new variety 

Worker. Length 2.3—2.5 mm. 

Resembling the var. bicolor Wheeler, but smaller and the 
head somewhat narrower and longer, with nearly straight sides 

and the epinotal cone smaller. The eyes are small, just in 
front of the middle of the head. Sculpture, pilosity and color 
as in bicolor, the head, thorax and antennal scapes a little more 

sordid red, the funiculi, petiole, gaster and legs dark brown or 
blackish. 

Five workers from South Albemarle (F. X. Williams) and 

19 workers from the same island taken by the ‘‘Albatross” in 
1899 (U.S. Nat. Mus.). This form is very closely related to 
one of which several specimens were sent me by Mr. C. H. 
Tyler Townsend from Piura, Peru. The Peru form may be 
designated as peruvianus, new variety. It measures 2.5—3 mm. 

and is therefore as large as var. bicolor. The head is shaped 
like that of albemarlensis but the epinotal cone is as large as in 
bicolor and rather blunt. The color, however, is different, the 
head, thorax, petiole, legs, scapes, bases of funiculi and ex- 
treme base of the first gastric segment being clear, bright yel- 

low, the remainder of the gaster black. The head is very 
smooth and shining, the remainder of the body a little more 
opaque, the pubescence is finer and less conspicuous. 

Cotypes, 2 specimens, No. 448, Museum California Academy 

of Sciences ; also 2 paratypes from Albatross collection of 1899. 

14. Tapinoma melanocephalum Fabricius 

Formica melanocephala Fabricius, Ent. Syst. 2, 1793, p. 
S53)/8 

Lasius melanocephalus Fabricius, Syst, Piez. 1804, p. 417. 
Myrmica melanocephala Lepeletier, Hist. Nat. Insect. Hy- 

men. 1, 1836, p. 185. 

Formica nana Jerdon, Madras Journ. Litt. and Sci. 17, 1851, 
p25 9): 

Myrmica pellucida F. Smith, Journ. Proc. Linn. Soc. Zool. 
2, 18575 ps 7 i: 
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Myrmica (Monomorium) pellucida F. Smith, Catalog. 
Hymen. Brit. Mus. 6, 1858, p. 124 8. 

Formica familiaris F. Smith, Journ. Proc. Linn. Soc. Zool. 

4, 1860, Suppl. p. 96 &. 
Tapinoma melanocephalum Mayr, Verh. zool. bot. Ges. 

Wien. 12, 1862, p. 651. 
Two worker specimens, one from the east side of Inde- 

fatigable Island, the other from Hood Island (F. X. Williams). 
This species is also recorded by Emery as having been taken 
on the boat at Chatham Island by Dr. G. Baur. Like the two 
species of Tetramorium, Tapinoma melanocephalum has been 
disseminated throughout the neotropical region from its orig- 
inal home in the Indomalayan region and has become a pest 

about houses and shops. 

Subfamily CAMPONOTIN. 

15. Prenolepis (Nylanderia) longicornis (Latreille) 

Formica longicornis Latreille, Hist. Nat. Fourmis. 1802, p. 

113 3, 
Formica vagans Jerdon, Madras Journ. Litt. Se. 17, 1851, 

p. 124 39. 
Formica (Tapinoma) gracilescens Nylander, Ann. Sc. Nat. 

Zool. (4) 5, 1856, p. 73 3. 
Tapinoma gracilescens F. Smith, Catalog. Hymen. Brit. 

Mus. 6, 1858, p. 56. 
Prenolepis gracilescens Mayr, Verh. zool. bot. Ges. Wien, 

12, 1862, p. 698. 
Prenolepis longicornis Roger, Verz. d. Formicid. 1863, p. 

10. 
Five workers from Cormorant Bay, Charles Island (F. X. 

Williams). This species is of Indomalayan origin like Tapi- 
noma melanocephalum and has also become a household pest 
throughout the tropics and even in some cities in temperate 
regions. It is known to nest on ships and has brought its Old 
World myrmecophiles, a beetle, Coluocera madere, and a 
cricket, Myrmecophila prenolepidis, to America. Both of these 
insects were recently taken by Dr. W. M. Mann on the island 
of Haiti in nests of P. longicornis. 
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16. Prenolepis (Nylanderia) vividula guatemalensis itinerans 

Forel. 

Prenolepis guatemalensis Forel var. itinerans Forel, Mitth. 

Naturh. Mus. Hamburg 18, 2. Beih. 1901, p. 81 &. 
A single worker from Indefatigable Island and two de- 

alated females from Cormorant Bay, Charles Island, taken in 
October, 1905, by F. X. Williams. Two workers, a male and 
four females, taken by the “Albatross” in 1899 (U. S. Nat. 
Mus.), but labelled only “Galapagos Islands,” also belong to 
this variety, which was originally described from specimens 
introduced into Hamburg with plants from Brazil. I have 
compared the Galapagos specimen with cotypes given me by 

Prof. Forel. 

17. Prenolepis (Nylanderia) fulva nesiotis, new subspecies. 

Worker. Length 1.6—2 mm. 
Differing from all the known forms of fulva in its small 

size and in the shape of the thorax, the mesonotum being 
somewhat more convex and descending more abruptly behind 
to the constriction. On the other hand, the epinotum is dis- 

tinctly less convex, its base about half as long as the declivity, 
which is straight in profile. Scapes extending two-fifths their 
length beyond the posterior border of the head. Sculpture 
and pubescence much as in the typical fulva, but the pilosity 
is less abundant and somewhat finer, especially on the legs 
and scapes. Dark brown, mandibles, clypeus, front of head, 

scapes, first funicular joint, legs and mesonotum paler and 

more reddish. 
Female (dealated). Length 4 mm. 

Differing from the worker in pilosity, the stiff erect hairs 
being absent on the scapes and legs, though conspicuous on 
the upper surface of the head, thorax and gaster. The 

pubescence is longer and denser and the whole body therefore 
slightly less shining. The thorax seen from above and ex- 
cluding the epinotum is circular and broader than the head, 

which is small, subrectangular, fully as broad as long and a 
little broader behind than in front. The scapes extend about 

half their length beyond the posterior corners of the head. 
Male. Length 1.5—1.75 mm. 
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Somewhat paler and more uniformly reddish brown than 
the worker and female. Wings gray, with brown veins and 
stigma. Pilosity much as in the female, but the pubescence 
sparser and shorter than in the worker so that the body 
appears shining. Antennal scapes reaching about half their 
length beyond the posterior corners of the head. Genitalia 
much as in the typical fulva. 

Described from several workers and males taken by Dr. 
Williams on James Island (2000 ft., under stones) and two 
females from Chatham Island (low altitude, under stones). 

Cotypes, 8 specimens, No. 449, Museum California Academy 
of Sciences. 

At first sight I took these ants to represent a form of P. 
vividula or a small form of P. bourbonica, like the var. 

hawatiensis Forel, but the genital appendages proved on dis- 
section to conform to the fulva tvpe. The new subspecies is, 
however, smaller than any of the recorded forms (subspecies 
pubens Forel, subspecies biolleyi Forel, var. longiscapa Forel). 
The mesonotum in profile is much like that of biolley:, but the 
epinotum is distinctly less convex. 

In the colony taken on James Island, Dr. Williams found 
six specimens of a myrmecophilous Bethylid, which proved to 

_ be a new species of Scleroderma. This is described by Prof. 
C. T. Brues in an accompanying paper. 

18. Camponotus (Myrmobrachys) senex (F. Smith). 

Formica senex F. Smith, Catalog. Hymen. Brit. Mus. 6, 
1858, p. 47 8 @. 

Camponotus senex Mayr, Verh. zool. bot. Ges. Wien. 12, 
1862, p. 676; ibid., 27, 1877, p. 867, § 2 $; F. Smith, Proc. 
Zool. Soc. London 1877, p. 83. 

Camponotus (Myrmobrachys) senex Forel, Rev. Suisse 
Zool. 22, 1914. p..271. 

Frederick Smith cites this well known neotropical species 
as having been taken on Charles Island by W. E. Cookson, 
commander of the ‘“Peterel” on her voyage to the Galapagos 
in 1875. As no specimens of it are among the collections of 
the California Academy or the “Albatross” Expeditions, and 
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as Smith was notoriously careless in making identifications 

even of his own species, its inclusion among the Galapagos 

ant fauna must be regarded as doubtful. 

19. Camponotus (Myrmamblys) macilentus F. Smith. 

Camponotus macilentus F. Smith, Proc. Zool. Soc. London, 

1877; p) S30 3" 

Smith described this species very briefly from worker speci- 

mens taken by Charles Darwin on Charles Island as follows: 

“Worker. Length, 2% lines. Pale ferruginous, with the 

legs pale testaceous, smooth and shining, and having a few 

scattered pale hairs. The head wider than the thorax, oblong, 

with the eyes large, ovate and black; the vertex slightly 

emarginate behind. Thorax compressed and much narrowed 

behind, convex above. Abdomen wider than the head, and 

oblong ovate. The scale of the petiole wedge-shaped and 

rounded above.” 
I have not seen specimens of this ant from Charles Island, 

but I have before me a number of specimens from many of 
the other islands and these specimens differ varietally accord- 

ing to their localities. Hence I am compelled to describe in 

detail the form from James Island, which is represented by 
the most complete series, as if it were the specific type and to 

compare with it the several other varieties. I assume that 

when the type from Charles Island is again collected, it will 

prove to differ at least as much from the other forms as these 

differ from each other. From the fact that Smith says noth- 

ing about the color of the abdomen of his specimen, I infer 

that it was probably without dark markings like the variety 

which I call hoodensis. 
The following varieties show that C. macilentus, which has 

remained unknown to myrmecologists since it was described 
by Smith and has been placed by Forel among the Camponoti 
incerte sedis, is a true Myrmamblys, rather closely related to 

C. claviscapus Forel, a species widely distributed in Central 
America, Brazil and the West Indies. C. claviscapus, how- 

ever, is smaller and the worker major has a much more 
sharply rectangular head, with flattened and strongly and 
abruptly incrassated tips to the antennal scapes. This species 
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nests in hollow twigs, but Dr. Williams on the label to the 

specimens of macilentus var. hoodensis mentions their occur- 
rence “under stones”’. 

20. Camponotus (Myrmamblys) macilentus jacobensis, 

new variety. 

Worker major. Length 7.5—8 mm. 
Head about one-quarter longer than broad, subrectangular, 

a little narrower in front than behind, with nearly straight 
sides posteriorly and occipital border and the cheeks rather 
convex though feebly impressed near the insertions of the 

mandibles. Upper surface of head convex; eyes large, flat, 
elliptical, their anterior orbits distinctly behind the middle of 
the head, two small ocellus-like pits on the vertex and a 

sharply defined frontal groove extending half the distance 
from the clypeus to the posterior margin. Clypeus suboblong, 
one-quarter longer than broad, nearly as broad behind as in 
front, carinate on its posterior half, with a deep pit at the 
suture on each side in front; its anterior border feebly 
rounded, not produced, distinctly crenulate. Frontal area 
minute and indistinct, transverse, rather deeply impressed. 

Frontal carinze more than half as long as the head behind the 
clypeus, strongly diverging, more than twice as far apart at 
their posterior as at their anterior ends. Mandibles rather 
small, very convex, 5-toothed. Antenne slender, scapes 
curved, slightly flattened at the base, their tips gradually 
thickened, surpassing by a distance equal to their greatest 
diameter the posterior corners of the head. Thorax rather 

short, narrower than the head, laterally compressed behind, 
arcuate above in profile with sharply impressed promesonotal 

and mesoépinotal sutures; pro- and mesonotum slightly flat- 

tened above, epinotum high, in profile with subequal base and 
declivity, the former convex, the latter abrupt, forming a 

rounded right angle with it, straight above and very feebly con- 
cave below. Petiole small, nearly as broad as the posterior end 
of the epinotum, but only about half as high as the epinotal con- 
vexity, its node broadest above, evenly rounded and entire, 

with moderately acute margin; in profile it is inclined forward 
somewhat and has a convex anterior and flat posterior sur- 
face. Gaster rather long and narrow, with subparallel sides 
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and the four segments of subequal length. Legs moderately 

long, the fore femora somewhat enlarged. 

Smooth and shining, very finely and delicately shagreened ; 

mandibles, clypeus and head slightly subopaque, covered with 

minute, shallow punctures, which are densest on the mandi- 

bles. Pro- and mesonotum with a few elongate, shallow 

foveole above. 

Hairs pale yellow, erect, very sparse and rather short, con- 

fined to the dorsal surface, the venter and the tips of the 

scapes and femora. Pubescence pale, short and dilute, distinct 

only on the legs and antenne. 

Brownish yellow, legs pale yellow; mandibles, scapes and 

tarsi reddish, the mandibles with narrow blackish borders. 

Front, vertex and sides of meso- and epinotum clouded with 

brown and each gastric segment with a broad dark brown 

band across its posterior surface. This band expands in the 

middle to form a rather broad streak which reaches to the 

anterior border of the segment. 

Worker minor. Length 4.5—5.5 mm. 

Resembling the worker major, but the posterior corners of 

the head are much more rounded, the clypeus is trapezoidal 

and scarcely longer than broad and the antennal scapes extend 

about one-quarter their length beyond the posterior corners of 

the head. The puncturation of the head is less distinct than in 

the worker major so that this region is more shining. In 

other respects the sculpture, pilosity and color are very similar. 

Female. Length 8—8.5 mm. 

Closely resembling the worker major but the head is 

smaller and more narrowed in front, with the antennal scapes 

extending about one-sixth their length beyond its posterior 

corners, the petiolar node is thicker and much blunter, with its 

upper margin more transverse and very feebly impressed in 

the middle. The thorax is rather long and narrow, though 

as broad as the head, the mesonotum as long as broad. Wings 

long (nearly 9 mm.). 

Sculpture, pilosity and coloration very much as in the 

major worker. Wings distinctly yellowish, with pale brown 

veins and pterostigma. 

Male. Length 6 mm. 
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Head through the very large and convex eyes as broad as 

long, rounded behind, with straight, parallel cheeks. Clypeus 
subrectangular, as broad as long, carinate, with rounded an- 
terior border. Mandibles indistinctly tridentate. Antennz 
very slender, the scapes reaching about one-half their length 

beyond the posterior border of the head. Mesonotum nearly 
circular, as broad as the head through the eyes. Epinotum 

convex and rounded, without distinct base and declivity. 
Node very thick, blunt and low, its border transverse and very 
feebly impressed in the middle. Gaster and legs slender. 

Sculpture and pilosity much as in the minor worker. 

Brownish yellow, legs scarcely paler; ocellar region dark 
brown, gastric segments pale brown, except at their anterior 
and posterior edges. Wings colored as in the female. 

Described from 10 major workers, seven minor workers, 

seven females and a single male taken by Dr. F. X. Williams 
froma single colony on James Island during August, 1906. 

Cotypes, 12 specimens, No. 450, Museum California Acad- 
emy of Sciences, and 12 specimens in author’s collection. 

21. Camponotus (Myrmamblys) macilentus barringtonensis, 

new variety. 

Worker minor. Length 4—5.5 mm. 

Differing from the var. jacobensis in its distinctly paler and 
more ivory-yellow color, the brown clouds on the vertex and 

thorax being paler and less sharply defined or more diffuse, 
so that in some specimens the whole meso- and epinotum is 

pale brownish. The bands on the gaster are narrower, their 
mid-dorsal expansion shorter and the color of these markings, 
though paler than in jacobensis, is nevertheless darker than 

those on the head and thorax. The knees are distinctly 

brownish. 
Female. Length 8—8.5 mm. 

Colored very much like the minor worker, but the bands on 
the gaster are broad and sharply defined and their mid-dorsal 
expansions are broken into spots. 

Twenty-one minor workers and eight females from a single 
colony taken by Dr. Williams on Barrington Island during 
October, 1905. 
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Cotypes, 17 specimens, No. 451, Museum California Acad- 
emy of Sciences, and 12 specimens in author’s collection. 

22. Camponotus (Myrmamblys) macilentus duncanensis, 

new variety. 

Werker major. Length 5—5.5 mm. 
Distinctly smaller than the two preceding forms. Head 

proportionally shorter, with less convex cheeks and broader 
clypeus, the antennal scapes extending nearly one-quarter 
their length beyond the posterior corners of the head. The 
punctures on the mandibles, clypeus and head and the foveolze 
on the pro- and mesonotum are more feebly developed, so that 
the head is much more shining. The color is much like that 
of barringtonensis, pale ivory yellow, but there are no dark 
markings on the head and thorax and the bands on the gaster 
are narrow and rather sharply defined, reddish brown, the 

mid-dorsal marking either absent or present only as a narrow, 
more or less interrupted line. 

Worker minor. Length 4—4.5 mm. 
Colored like the worker major, but some specimens have 

the meso- and epinotum and a cloud on the vertex pale 

brownish. The bands on the gaster are usually reduced to 
brown transverse lines and the mid-dorsal markings are fre- 
quently absent. 

Female (dealated). Length 7 mm. 

Colored like the worker major, i. e. without any dark 

markings on the head and thorax. The gastric bands are 
well-developed, but there are mid-dorsal markings only on the 
third and fourth segment, where they appear as small spots. 
The head is shining, owing to the very feeble development of 

the punctures. 

Male. Length 4.5—5 mm. 
Differing from the male of jacobensis in color, the body 

and legs being rather dark brown, with paler brown thorax 
and antennze. The wings are rather opaque. 

Described from a single female, six major workers, 17 minor 
workers and four males taken August 13-14, 1906, by Dr. Wil- 
liams on Duncan Island. 

Cotypes, 14 specimens, No. 452, Museum California Acad- 
emy of Sciences, and 12 specimens in author’s collection. 
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The six specimens regarded as major workers may possibly 
be medize, but the whole appearance of the series, and espe- 
cially of the female, suggests a distinct variety characterized 
by the small stature of all the castes and a very incomplete 
polymorphism of the worker caste in particular. The colora- 
tion of the male is peculiar. 

23. Camponotus (Myrmamblys) macilentus albemarlensis, 

new variety. 

Worker major. Length 7—7.5 mm. 
Closely resembling the vars. jacobensis and barringtonensis, 

but the head is slightly broader in front and more nearly 
rectangular, and the clypeus is distinctly broader in propor- 
tion to its length, being only a little longer than broad and 
much less distinctly carinate behind. The antennal scapes do 
not reach beyond the posterior corners of the head. On the 
mandibles, clypeus and head the punctures are much finer than 
in jacobensis so that the surfaces are more shining. The color 
is similar to that of barringtonensis and duncanensis, being 
pale, ivory yellow, the gaster, cox and legs a little paler than 
the head and thorax, which are immaculate. The brown 
bands on the gaster are well-developed, darker than in dun- 

canensis, but paler than in jacobensis, and there are distinct 
though interrupted portions of the mid-dorsal streaks. The 
knees are brownish, the antennz and tarsi reddish. 

Described from two specimens taken by Dr. Williams dur- 
ing May, 1906, on Mt. Cowley, South Albemarle. 

Cotypes, 2 specimens, No. 453, Museum California Academy 
of Sciences. 

24. Camponotus (Myrmamblys) macilentus vulcanalis, 

new variety. 

Worker major. Length 5—6 mm. 
Head and clypeus broad as in the preceding variety, but the 

head with somewhat more convex sides. Antennal scapes 
extending a distance equal to their greatest width beyond the 
posterior corners of the head. Clypeal carina obsolete. Thor- 
acic dorsum in profile nearly straight, much less convex than 

in the other forms. Color brownish yellow, thorax immacu- 
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late, vertex sometimes faintly clouded with brown. The 
bands on the gaster are broad and rather dark brown but ill- 
defined anteriorly, their mid-dorsal expansions faint or lack- 
ing. The puncturation of the head is nearly as well developed 

as in the var. jacobensis. 
Worker minor. Length 3.5—4 mm. 
Resembling the worker major, but paler in color, with the 

gastric bands narrower and their mid-dorsal expansions obso- 

lete. 
Female. Length nearly 9 mm. 
Very similar to the worker major in the form of the head 

and in color. The antennal scapes extend nearly one-quarter 

their length beyond the posterior corners of the head. There 
is a well-defined brown patch on the ocellar region and the 
gastric bands are broad and dark brown, covering the greater 
part of each segment, except the first. The wings are almost 

colorless, the veins and stigma brownish yellow. 
Male. Length 6.5 mm. 
Very similar to the male of the var. jacobensis, but the head 

and gaster are of a distinctly darker brown tint. 
Described from three major workers, three minor workers, 

four females and five males taken by the “Albatross” in 1899 
(U.S. Nat. Mus.) on Albemarle Island. Some of these speci- 
mens are very imperfect and part of them are greasy. The ab- 
sence of color in the wings may be due to fading with age. The 
markings on the gaster of the major workers and females are 

deeper and more vivid, however, than in the fresher speci- 

mens of the var. albemarlensis taken by Dr. Williams, so 
that I do not hesitate to regard the two varieties as distinct. 
Two of the specimens, a worker minor and a damaged female, 
are labelled as taken at Tagus Cove. The dates on the other 
specimens indicate that they were taken at different times and 
possibly in other parts of Albemarle. 

25. Camponotus (Myrmamblys) macilentus hoodensis, 

new variety. 

Worker major. Length 7.5—8 mm. 
Resembling the two preceding varieties in the structure of 

the head and clypeus and in puncturation. The antennal 

scapes extend a distance equal to their greatest width beyond 
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the posterior corners of the head. The color is pale ivory 
yellow, the gaster, coxz and legs whitish, the head and thorax 
are immaculate and the bands and their mid-dorsal expansion 
on the gastric segments are narrow and so very faint as to be 
scarcely discernible. The knees, mandibles and tarsi are 

brownish yellow. 
Worker minor. Length 5—6 mm. 
Resembling the worker major but even slightly paler in 

color, almost white. The clypeus is as broad as long and 
distinctly carinate. The antennal scapes extend about one- 
third their length beyond the posterior corners of the head. 
The mandibles are scarcely darker than the head, with red- 

dish teeth. 
Described from five major and five minor workers taken by 

Dr. Williams in November, 1905, on Hood Island “under 

stones”. This variety is readily distinguished by its very pale 

color. 
Cotypes, 6 specimens, No. 454, Museum California Acad- 

emy of Sciences, and four specimens in author’s collection, 

26. Camponotus (Myrmamblys) macilentus narboroénsis, 

new variety. 

Female. Length of head and thorax 4 mm. 
Head but little longer than broad and nearly as broad in 

front as behind. Clypeus a little broader in front than behind. 

The color is reddish yellow, the pleurz, coxze and femora pale 

yellow, the tibize, tarsi and antennz more reddish, the mandi- 

bles scarcely darker than the head. Wings with a distinct 
yellowish tinge. The gaster and petiole are missing. 

A single, greasy and defective specimen taken by the 

“Albatross” in 1899 (U. S. Nat. Mus.). More and better 

material will be required to establish the status of this form, 

which seems to represent a distinct color variety. 

27. Camponotus (Myrmamblys) macilentus bindloénsis, 

new variety. 

Worker major. Length about 8 mm. 

Head large and rather broad, with distinctly rounded sides, 

slightly narrowed in front; cheeks without transverse impres- 
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sions. Clypeus subrectangular, distinctly longer than broad, 
scarcely broader in front than behind, with distinct carina. 
Antennal scapes extending a distance equal to their greatest 
width beyond the posterior corners of the head. Epinotum 
in profile convex, without distinct base and declivity. Petiole 
with the upper border rather blunt and feebly emarginate in 
the middle. Brownish yellow, with the pronotum, coxe, 

femora and tibiz pale yellow. Vertex faintly clouded with 
brown; gaster with broad, dark brown bands on the segments, 

but without mid-dorsal streaks. Mandibles red, with black 

teeth. Puncturation of head well developed, as in the var. 

jacobensis. 

Worker minor. Length 3.5 mm. 

Resembling the worker major but the posterior half of the 

head, the whole thorax and petiole pale brown as are also the 
paler portions of the gaster so that the bands of the latter are | 

not sharply contrasted with the other portions of the seg- 
ments. 

Described from a single worker major and two minor 
workers (one very immature) taken by the “Albatross” in 

1899 (U. S. Nat. Mus.) on Bindloe Island. 

28. Camponotus (Myrmamblys) macilentus, variety. 

A single major worker and two minor workers taken by 

the “Albatross” in 1899 (U. S. Nat. Mus.) on Tower Island 
probably represent a distinct variety, but all have lost the 
gaster and of the worker major only the thorax and legs 
remain. The specimens are small and all are very pale, like 
the var. hoodensis, the head and thorax being immaculate 
brownish yellow, the cox and legs white. The mandibles, 
except their teeth, are scarcely darker than the remainder of the 
head. The specimens are so imperfect that I refrain from 
introducing a new name. 

29. Camponotus (Myrmorhachis) planus F. Smith. 

Camponotus planus F. Smith, Zool. Coll. made by H. M. 
S. “Peterel”, Proc. Zool. Soc. London 1877, p. 83 8. 

Worker major. Length 5—6 mm. 
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Head rather large, trapezoidal, decidedly broader behind 
than in front, excluding the mandibles a little longer than 

broad, very convex above, flat beneath, with feebly convex 
sides, feebly and broadly excised occipital border and a dis- 
tinct transverse impression on the cheeks. Eyes moderately 

large, flat, situated well behind the middle of the head. Man- 

dibles short, convex, 5-toothed. Clypeus subrectangular, as 

broad as long, a little broader in front than behind, convex 

but not carinate in the middle, transversely impressed just 

behind the anterior margin, which is feebly but distinctly 

excised in the middle and rather deeply emarginate on each 

side. Frontal area very small, distinct, triangular. Frontal 
carine rapidly diverging in front, but parallel behind. An- 
tennal scapes stout, funiculi slender, the former flattened, 

curved and very narrow at their insertions, extending about one- 

quarter their length beyond the posterior corners of the head. 

Thorax a little longer than the latter, including the mandibles, 

laterally compressed behind, with flat pleurze; promesonotal 

and mesoépinotal sutures very sharp and distinctly impressed ; 

pronotum flat above, including the neck nearly as long as 

broad; mesonotum much narrower, flat, almost circular when 

seen from above, bluntly marginate on the sides; epinotum 

nearly as broad as the mesonotum, a little longer than broad, 

subcuboidal; in profile with the base a little longer than the 

declivity, both distinctly concave, the former horizontal, the 

latter sloping and separated by a sharp transverse ridge, which 

is slightly emarginate in the middle so that the apex of the 

epinotum viewed obliquely or from above is feebly bidentate. 
Petiole nearly as high as the epinotum, its superior margin 

blunt, broadly rounded and entire, its posterior surface flat, 

its anterior surface formed of two subequal planes meeting at 

an obtuse angle, the more ventral plane vertical and parallel 

with the posterior surface. Gaster rather large, elliptical; 

legs rather long and stout. 
Opaque; mandibles, gula and sides of head, occipital cor- 

ners, declivity of epinotum and sutures of thorax shining. 

Whole body very densely and finely punctate, the mandibles, 

cheeks, sides of head, antennal scapes, legs and gaster also 

with somewhat larger, sparser, shallow punctures which bear 
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the hairs and pubescence; the punctures on the sides of the 

thorax somewhat coarser than those on the dorsum. 

Hairs short, erect, glistening, pale yellow, rather obtuse, 

sparse on the head, thorax and border of the petiole, more 

abundant on the gaster, absent on the cheeks. Pubescence 

short, appressed and sparse, but easily visible on the sides of 

the head, dorsum of pronotum and on the legs, especially on 

the tibize, on the gaster much denser and longer, so that it hides 

the sculpture and produces a silky or bronzy gray reflection. 

Black; mandibles, except the teeth, front of clypeus, cheeks 

and sometimes the sides of the head, including the posterior 

corners, anterior portions of frontal carinz, antenne, legs, 

including the coxz, rich ferruginous red; venter dark brown. 

Worker minor. Length 3.5—4.5 mm. 

Resembling the worker major, but the head smaller and 

proportionally longer, with more rounded posterior corners, 

the clypeus feebly carinate behind, the eyes situated a distance 

about equal to their length from the posterior corners. An- 

tennal scapes much more slender, reaching about one-half 

their length beyond the occipital border of the head. Thoracic 

sutures less deeply impressed, the base of the epinotum more 

concave and the ridge separating the base from the declivity 

more pronounced and somewhat more distinctly bidentate. 

Sculpture, pilosity and color practically the same as in the 

worker major. 

Female. Length 8.5—9 mm. 

Head smaller and narrower than in the worker major, the. 

sides and posterior border straight, the antennal scapes less flat- 

tened. Thorax rather long, elliptical from above, a little 

broader than the head; epinotum with convex, rounded base 

passing gradually into the longer, sloping declivity. Superior 

border of the petiole distinctly emarginate in the middle. 

Sculpture of the head resembling that of the worker major 

but the remainder of the body is more shining owing to its 

much finer and more superficial puncturation. 

Pilosity like that of the worker, but the shining appressed 

pubescence on the gaster is distinctly shorter and sparser so 

that the black surface is more apparent and much more 

shining. 



290 CALIFORNIA ACADEMY OF SCIENCES  [Proc. 41H Ser. 

Color as in the worker major, but the anterior border of 
the pronotum and the mesonotum about the wing insertions 
more or less ferruginous red. Wings long (nearly 10 mm.), 
faintly brownish and rather opaque, with pale brown veins; 
pterostigma with a long hyaline area in the middle. 

Male. Length 5 mm. 

Head, including the eyes and mandibles, a little longer than 
broad, broadly and semicircularly rounded behind. Cheeks 

straight and subparallel. Eyes large and convex. Clypeus 
rather convex, broader than long, with straight, entire an- 
terior border. Mandibles small and rather broad, with 
only the acute apical tooth developed. Antennz very slender, 

the scapes terete, reaching only two-fifths their length beyond 

the posterior border of the head. Thorax broader than the 
head, mosonotum as broad as long, subhexagonal. Epinotum 
resembling that of the female. Petiole thick and low, sub- 

cuboidal, with flattened dorsal surface, seen from above trans- 

versely oblong, twice as broad as long. Gaster somewhat 

flattened dorsoventrally, with very slender genital appendages. 

Legs very slender. 

Sculpture like that of the female; head, including the man- 
dibles, subopaque; thorax and gaster more shining, densely 

and very finely shagreened, except the mesonotum and scutel- 

lum, which are more sharply shagreened and subopaque. 

Hairs grayish, much less abundant than in the worker, 

absent on the thorax and almost absent on the head. Pubes- 

cence very feebly developed, even sparser on the gaster than 

in the female. 

Black or dark brown; mandibles dull yellowish, anterior 

portion of head and clypeus, antennz, epinotum, thoracic 
sutures, petiole, legs and tip of gaster more piceous. Wings 

colored as in the female. 

Described from 10 major workers, five minor workers, three 
females and a single male taken during October 1905 by Dr. 
F. X. Williams from a single colony at Cormorant Bay, 
Charles Island. The label bears a note that the species is 

“common in old logs’. I have also before me 18 well- 
preserved males taken by the “Albatross” on the same island 
(ace. 21,699, U. S. Nat. Mus.). 
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The specimen from which Smith drew his description was 

evidently a worker minor. 

C. planus belongs to a group of small Camponoti which 

Forel has recently segregated as the subgenus Myrmorhachis. 
It comprises several neotropical forms rather closely related 

to planus, notably quadrilaterus Mayr, rectangularis Emery, 

bidens Mayr, mucronatus Emery. So far as known the 
American species all nest in hollow twigs or in dead wood. 

30. Camponotus (Myrmorhachis) planus peregrinus Emery. 

Camponotus peregrinus Emery, Ann. Soc. Ent. France, 63, 

1893, pv Ol 3 
Camponotus (Myrmorhachis) peregrinus Forel, Rev. Suisse 

Zool. 22, 1914, p. 274 8. 
As I have seen no specimens of planus from Chatham 

Island, I regard the form described by Emery as possibly of 

varietal rank, although it is by no means certain that his 
specimen, which was taken by Dr. George Baur on the vessel, 
came originally from the island. I translate Emery’s descrip- 
tion in its entirety, although it contains very little that does 

not agree with specimens of the typical planus. 

“Worker minor. Black, opaque, with the mouth, antennze 
and legs, excepting the cox, ferruginous; pilose, with the 
head and thorax very sparsely pubescent, the gaster with 
dense griseoeneous, shining, silky pubescence. Head sub- 
rectangular, clypeus in front broadly rounded, obtusely car- 

inate, mandibles short, 4-toothed, eyes at the posterior part 

of the head. Thorax with distinct sutures, dorsally depressed, 
sides obtusely marginate, epinotum behind abruptly truncate 
and obsoletely bituberculate, its declivity concave, somewhat 

shining. Petiole truncate behind. Head and thorax very 
densely, petiole more sparsely punctate; gastric segments 
transversely rugulose-punctate; mandibles, scapes and legs 
delicately punctate; legs without erect hairs. Length 4.3 mm. 

“This species belongs to an exclusively American group, 
and among the species known to me in nature, it approaches 
most closely C. quadrilaterus Mayr, from which, however, it 

differs considerably. The head is a little longer than broad 
if it be regarded as truncated in front at a level with the 
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insertions of the mandibles. The eyes are very close to the 
occipital border, from which they are separated by a space 
less than half the length of an eye. This character is found 
also in the minor worker of C. quadrilaterus. The clypeus is 
broadly rounded in front, with a very blunt, median carina. 

The antennz are long, the scapes surpass the occipital border 
by more than one-third their length. The thorax is rather 
slender (total length 1.9 mm., width of pronotum 0.9 mm.), 
with the sutures well-marked but not impressed, the dorsum 

depressed, bordered by obtuse ridges. The epinotum is nar- 
rowed posteriorly, where it is sharply truncated, the base 
rising a little at its posterior end and nearly in the form of a 
right angle with the declivity, which is concave longi- 
tudinally; the ridge separating the two surfaces is very feebly 
notched, so that if the insect is viewed obliquely from the 

side, the epinotal base seems to terminate on each side in a 
pointed projection. The petiolar scale is truncated behind, 
i. e. its posterior surface is flat and vertical when viewed in 
profile; it forms a very sharp and feebly rounded angle with 
the anterodorsal surface; the anterior and dorsal surfaces 
form a very obtuse angle. 

“The head and thorax are opaque and covered above with 
very fine and dense thimble-punctures; the inferior surface of 
the head is shining; the sides of the thorax are a little less 
opaque than the dorsum and covered with coarser punctures ; 

the epinotal declivity is rather shining and irregularly and 
transversely rugose. The mandibles and appendages are 
opaque and covered with exceedingly fine and dense punc- 
tures. The anterodorsal surface of the petiole has a sculpture 

very much like that of the thorax, but the punctures tend to 
flow together to form transverse striz. This transverse con- 
fluence is even more pronounced on the gaster, the sculpture 

of which is almost completely concealed by the ashen, slightly 
bronzy pubescence which forms a pelt. The pubescence of 
the head and thorax is composed of short, scattered hairs. 
The coxe are finely and densely pubescent. There are rather 
numerous, erect, yellowish hairs on the thorax and gaster, 

shorter and sparser on the front. 

“Perhaps this ant is not specifically different from C. planus 
F. Smith, to which it seems to be very closely related. The 
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English author says nothing about the bronzy pubescence of 

the gaster and describes the petiole as having a different 
form.” 

The omission to which Emery refers was probably due to 
the age of the specimen described by Smith, since it was taken 
by Darwin on the voyage of the “Beagle” and not described 
till 42 years later. Smith’s description of the petiolar node 
as “incrassate, narrow, the sides nearly parallel, rounded 

above’, is not so very inapplicable to specimens which un- 
doubtedly belong to the true planus. 

31. Camponotus (Myrmorhachis) planus isabelensis, 

new variety. 

Worker major. Length 6.5—7 mm. 
Somewhat larger than the typical planus, with the sides of 

the head decidedly more opaque and with larger, scattered 
punctures. The cheeks bear short, erect, blunt hairs. The 
hairs on the front, vertex and thoracic dorsum are more 
abundant, and those on the gaster are somewhat shorter, the 
pubescence on the legs, especially on the tibiae, is distinctly 

longer and less appressed. 

Worker minor. Length 4—5.5 mm. 

Very similar to the worker major in sculpture, pilosity and 

pubescence. The base of the epinotum is more concave in 
profile and much more distinctly bidentate posteriorly than 
in the worker minor of the typical form, and the border of 

the petiole is distinctly more acute. 

Female. Length about 8 mm. 

Resembling the worker major and differing from the 
female of the typical planus in pilosity. The pubescence on 
the gaster is noticeably longer and denser and more as in the 

worker. The petiolar border is entire. 

Male. Length 5—5.5 mm. 

Indistinguishable from the male of the typical form. 

Described from eight major and three minor workers taken 
by Dr. Williams in 1905 on Cowley Mt., South Albemarle, and 
16 major workers, 13 minor workers, five females and 27 males 

taken by the “Albatross” in 1899 (U. S. Nat. Mus.) on the 
same island. 



294 CALIFORNIA ACADEMY OF SCIENCES  [Proc. 4TH Ser. 

Cotypes, 5 specimens, No. 455, Museum California Acad- 
emy of Sciences, and 6 specimens in author’s collection. 

This variety is readily distinguished from all the other 
forms of planus by the erect, stubby hairs on the cheeks, the 
more abundant pilosity of the head and thorax and the longer 
pubescence on the legs of the worker and female. 

‘c¢ Camponotus (Myrmorhachis) planus indefessus, 

new variety. 

Worker major. Length 5—6 mm. 

Body shorter and stouter than in the typical planus and 
var. isabelensis, the head larger and broader. Sculpture, pile 
and pubescence as in isabelensis, but the cheeks without erect 
hairs. The ferruginous red color extends back further on the 
head, covering the clypeus, cheeks and front and is suffused 
with the black on the sides and posterior corners. The an- 
tennz and legs, excluding the coxz, are somewhat more 

yellowish. The ridge between the base and declivity of the 
epinotum is scarcely impressed in the middle. 

Worker minor. Length 4—4.5 mm. 

Very similar to the worker major, even in the color of the 
head. Epinotum very feebly bidentate. 

Described from six major and three minor workers taken 
from a single colony by Dr. Williams, Oct. 25-28, 1905, on 
Indefatigable Island. 

Cotypes, 3 specimens, No. 456, Museum California Acad- 

emy of Sciences, and 6 specimens in author’s collection. 

33. Camponotus (Myrmorhachis) planus santacruzensis, 

new variety. 

Worker major. Length 5.5—6 mm. 

Like the typical planus in stature, in the size of the head, 

sculpture, pilosity and color, but the hairs are even sparser on 
the dorsal surface of the head and thorax and the pubescence 
on the scapes, legs and gaster is distinctly shorter and finer, 
so that the gaster has a less silky lustre. The base of the 
epinotum is straight and horizontal in profile, not concave, 
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and the ridge between the base and declivity is semicircular 
and entire, without indications of teeth. 

Worker minor. Length 4.5—5 mm. 

Like the worker major, but the epinotum is slightly con- 

cave in profile just in front of the ridge between the base 

and declivity. This ridge is very narrow and _ indistinctly 

bidentate. 

Female. Length 10 mm., wings nearly 11 mm. 

Larger than the female of the typical planus and var. isa- 

belensis and of a deeper black color, the thorax being without 

red markings. The pubescence on the gaster as in the type. 

Male. Length 5—6 mm. 

Like the male of the typical planus, except that the body 

and appendages are somewhat darker and more blackish. 

Described from five major workers, 11 minor workers, seven 

females and five males taken during November, 1905. by Dr. 

Williams from a single colony on Indefatigable Island. Al- 

though this form occurs on the same island as the preceding it is 

nevertheless so different that I am compelled to regard it as 

a distinct variety. 

Cotypes, 15 specimens, No. 457, Museum California Acad- 

emy of Sciences, and 15 in author’s collection and 8 in the 

Museum of Comparative Zoology. 

34. Camponotus (Myrmorhachis) planus fidelis, 

new variety. 

Worker major. Length 5.5—6 mm. 

Resembling the var. indefessus in stature, in the size of the 
head, pilosity and sculpture, but the pubescence of the head 
and thorax is much shorter and less conspicuous. On the 
gaster it is dense and rather long and has a pronounced sil- 
very lustre. The epinotum differs, however, from that of all 
the preceding varieties, the base being scarcely longer than 
the declivity and perfectly straight and horizontal in profile. 
The ridge separating it from the declivity is straight, trans- 
verse, rather blunt and entire, without any indications of 

teeth. The reddish color of the anterior part of the head is 
suffused with the black even on the vertex and occiput and 
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the pronotum and basal gastric segment are also distinctly 
reddish. 

Worker minor. Length 3.5—4 mm. 

Very similar to the worker major even in the structure of 
the epinotum. The red parts of the body, however, are dis- 

tinctly more yellowish. 

Female (dealated). Length 9 mm. 

Colored like the worker major but with the anterior and 
lateral portions of the mesonotum, the mesopleurze above and 
the sutures of the thorax and gaster ferruginous red. The 
pubescence on the gaster as in the female of the typical planus. 
The border of the petiole is blunt, transverse and entire. 

Described from two major and six minor workers and a 
single female taken by Dr. Williams, Oct. 19-24, 1905, on Bar- 
rington Island. I do not regard the more reddish color of the 
head and thorax of all these specimens as due to immaturity. 

Cotypes, 5 specimens, No. 458, Museum California Acad- 
emy of Sciences, and 4 specimens in author’s collection. 

35. Camponotus (Myrmorhachis) planus fernandinensis, 

new variety. 

Worker major. Length 6.5—7 mm. 

With the stature and size of the head of the typical planus 
and very similar pilosity and color. The pubescence on the 
gaster, however, is shorter and dull grayish, without the silky 
lustre of many of the other varieties. The pubescence on the 
legs and scapes is very short and inconspicuous. The sculp- 
ture is most like that of the var. isabelensis, although the sides 
of the head are somewhat more shining and more feebly 
punctate as in the typical planus. The base of the epinotum 
is concave in profile and the ridge between the base and de- 
clivity is rather sharp and feebly emarginate in the middle. 

Described from 10 specimens taken by the “Albatross” in 
1899 (U. S. Nat. Mus.) on Narborough Island. 

Cotypes, 1 specimen, No. 459, Museum California Academy 
of Sciences, and 4 specimens in author’s collection. 

This variety is most distinctly characterized by the short, 
dull grayish pubescence of the gaster. 
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36. Camponotus (Myrmorhachis) planus pinzonensis, 

new variety. 

Worker major. Length 6.5—7 mm. 
Very similar to the preceding variety and with the same 

kind of pubescence on the gaster, but the pubescence on the 
head, thorax, scapes and legs is more abundant though not 
longer. The base and declivity of the epinotum are subequal 

in profile and the former is perfectly straight and horizontal, 
the latter straight above; the ridge separating them is trans- 
verse and entire, without any indications of teeth. 

Worker minor. Length 3.5—4.5 mm. 

Very similar to the worker major, but the epinotum has the 
base feebly concave and bidentate behind. 

Female. Length 7.5—8 mm., wings 8.5 mm. 

Smaller than the female of the typical planus, with the 
pubescence of the gaster precisely the same as in the worker. 
The superior border of the petiole is distinctly emarginate in 
the middle. The pronotum and paraptera are tinged with 
ferruginous red and the legs and antennz are more yellowish 

than in the worker. The head and body are more distinctly 

shagreened and much less shining than in the typical plans. 

Described from five major workers, three minor workers and 
six females taken by Dr. Williams, August 13-14, 1906, on 

Duncan Island. 
Cotypes, 6 specimens, No. 460, Museum California Acad- 

emy of Sciences, and 8 specimens in author’s collection. 
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THE ANTS OF COCOS ISLAND! 
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Wirtttam Morton WHEELER 

Cocos Island, owing to its isolated position some 300 miles 

off the west coast of Costa Rica, is of unusual interest in con- 

nection with the origin of the fauna and flora of the Galapagos 

Archipelago, a problem which, in turn, according to Scharff’, 

“presents the key to the solution of the most complex and in- 

tricate questions concerning the American fauna with which we 

are confronted.” While in charge of the Hopkins-Stanford 

Galapagos Expedition, Snodgrass and Heller* explored the 

island June 30 to July 3, 1899, and gave such an interesting 

and succinct account of its topography and biota that it seems 
ra RS TN DN AOE Se Ao 

1 Contribution from the Entomological Laboratory of the Bussey Institution, Har- 

vard University, No. 138. 
2 Scharff, R. F. Distribution and Origin of Life in America. New York, Mac- 

millan Co., 1912. 
8 Snodgrass, R. E., and Heller, E. The Birds of Clipperton and Cocos Islands. 

Papers from the Hopkins-Stanford Galapagos Expedition. 1898-1899, XI. Proc. 

Wash. Acad. Sci. 4, 1902, pp. 501-520. 

June 16, 1919 
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appropriate to quote most of their remarks by way of intro- 

duction to the present paper : 

“Cocos Island lies in latitude 5° 33’ north and longitude 87° 
2' west. It is about four miles long in its longest diameter, 
which is east and west, and has a circumference of about thir- 
teen miles. Its highest part, on its western side, is visible from 

a distance of sixty miles. The island is mountainous, present- 
ing on all sides perpendicular cliffs, and above these steep 

slopes and canyons. The northern side, however, has several 

indentations. * * * Streams of fresh water flow down on all 
sides of the island, in most places pouring over the cliffs into 

the ocean. * * * 

“The rock composing Cocos Island is volcanic, but is not 
made up of layers of lava as is the case with the Galapagos. 

Rivillagigido and Guadalupe Islands, but, at least about Chat- 
ham Bay, forms one solid mass as does the volcanic rock on 

Clipperton Island. The surface is greatly eroded, there being 
everywhere, as before stated, numerous deep canyons, and the 

rock is almost everywhere covered by a rich shallow soil. 

“The climate resembles that of Clipperton, being extremely 
humid. The island lies in the warm counter equatorial current 
which flows past Cocos in an easterly direction towards Panama 
Bay, where its waters are deflected to the north and south. 
With the currents flowing as they now do, it is apparently im- 
possible for plants or animals to be carried by them from the 

mainland to Cocos Island. 

“The vegetation is extremely rich, though the number of 
plant species is few. Everywhere a dense covering of tall trees 

and smaller undergrowth clothes the irregular mountain slopes 

and ridges. In this respect Cocos strongly contrasts with any 

other island of the eastern tropical Pacific. Guadalupe Island, 
the Rivillagigido and Galapagos archipelagos are for the most 
part dry and barren, even the wettest parts of the Galapagos 
being far less humid and less thickly covered with vegetation 

than is Cocos. 

“Animal life on Cocos Island is very scarce. Besides the 
birds there is present a rat, Mus norwegicus, brought hither by 
vessels that have touched here for wood and water. A lizard, 
Anolis townsendi, is rather numerous. With the exception of a 
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snake reported by Townsend this lizard and the birds are the 

only native land vertebrates known. Hogs have been intro- 

duced and now run wild on the island. Insects are very scarce. 

One Cicada occurs but is rare. We obtained one nymph of it 

in July but saw no adults. A fly, Leucomelina pica, is some- 

what plentiful. There is one ant, Tetramorium auropunctatum, 

that is extremely numerous, occurring in great numbers on the 

leaves of all the vegetation. It is minute but its bite is exces- 

sively annoying, causing an almost unendurable irritation of 

the skin. Its presence makes traveling on the island exceed- 

ingly disagreeable.” 

Forel in 1892 published the first and up to the present time 

the only account of the ants of Cocos Island. Among the speci- 

mens collected for him by Mr. P. Biolley he recognized only 

four forms: Tetramorium guineénse Fabr., Wasmannia auro- 

punctata Roger., Prenolepis guatemalensis var. cocoénsis 

Forel and Camponotus biolleyi Forel; the latter two being 

peculiar to the island. 

Several months ago Dr. E.C. Van Dyke, at the request of Dr. 

F. X. Williams, sent me for study the Cocos Island ants which 

he collected during November, 1905, while a member of the 

California Academy Expedition to the Galapagos. The speci- 

mens comprise seven forms, four of which are identical with 

those recorded by Forel, but the three others, Euponera 

(Trachymesopus) stigma Fabr., Odontomachus hematoda L. 

subsp. insularis and a new Camponotus (C. cocosensis) consti- 

tute a significant addition to the ant-fauna of the island. With 

the exception of the tropicopolitan “tramp”, Tetramorsmm 

guineénse, of Old World origin, none of the forms is known 

to occur in the Galapagos Islands and all are neotropical or 

have strongly neotropical affinities. Camponotus biolleys and 

cocosensis are related to C. lindigi Mayr and C. novogrenadensis 

Mayr respectively of Central and South America. The Was- 

mannia, Euponera and Odontomachus are well known species 

abundant and widely distributed through the neotropical region, 
and the var. cocoénsis is merely a form of Prenolepis vividula 

Nyl., which is also widely distributed in the American tropics 

and occurs even in the hot-houses of North America and 

4 Forel, A. Quatre Notices Myrmécologiques. II Fourmis de l’Ile de Coco. etc. 
Ann. Soc. Ent. Belg. 46, 1902, pp. 176-178. 
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Europe. Hence the only forms really endemic and character- 

istic of Cocos Island are the two species of Camponotus. 

The ants, therefore show the same relation as the diurnal 

Lepidoptera to the Galapagos fauna of which Williams says’: 
“Only two species of butterflies were taken on Cocos Island, and 

neither of them occurs in the Galapagos.”’ It is evident that the 
Cocos ants are decidedly tropical whereas those of the Gala- 

pagos are mainly such as belong to subtropical or temperate 
regions or at any rate to the cooler or subalpine regions in the 

New World tropics. Williams calls attention to this difference 

in the climates of the two island regions. It comes out strongly 
also in the Cocos plants which have been recently studied by 

Stewart. This author records 77 species of vascular plants 
from Cocos Island, 20 of which are ferns. There are only eight 

endemic species, one of which is a Cecropia (C. pittieri). Thus 

only 8.69 percent of the plants are endemic, whereas the per- 
centage of endemicity in the Galapagos is 40.9. There are, 

however, 27 species common to the two regions, although 11 
of them are ferns. Botanists have repeatedly called attention to 
the great difference between the Cocos and Galapagos plants, 
but this would be expected as a result of the pronounced climatic 
differences. The data derived from a study of the ants are too 

meager to enable me either to accept or to reject Stewart’s view 

that Cocos is a true oceanic island of more recent origin than 

the Galapagos and that it has received its biota as “flotsam and 
jetsam” from the Central American mainland. 

Family FORMICIDE 

Subfamily PONERINZE 

i. Euponera (Trachymesopus) stigma (Fabricius) 

Formica stigma Fabricius, System. Piez. 1804, p. 400 3. 

Ponera quadridentata Roger, Berl. Ent. Zeitschr. 4, 1860, p. 
285 8. 

8 Williams, F. X. The Butterflies and Hawk-Moths of the Galapagos Islands. 
Expedition of the California Academy of Sciences to the Galapagos Islands, 1905- 
1906, III. Proc. Cala. Acad. Sci. (4) 1, 1911, pp. 289-322, 2 pls. 

® Stewart, A. Notes on the Botany of Cocos Island. Expedition of the California 
Academy of Sciences to the Galapagos Islands, 1905-1906, V. Proc. Calif. Acad. Sci. 
(4) 1, 1912, pp. 375-383. 
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Ponera americana Mayr, Verh. zool. bot. Ges. Wien, 13, 
1862, p. 722 8% ; ibid 28, 1878, p. 663, ¥ ¢. 

Ponera stigma Roger. Verzeich. Formicid. 1863, p. 16; 
Emery, Ann. Mus. Civ. Genoa, 25, 1887, p. 434 % ; Dalla 

Torre, Catalog. Hymen. 7, 1893, p. 42. 

Pachycondyla (Pseudoponera) stigma Emery. Ann. Soc. 

Ent. Belg. 45, 1901, p. 46. 
Euponera (Trachymesopus) stigma Emery, Gen. Insect. 

Ponerinz, Fasc. 118, 1911, p. 85. 

Dr. Williams took a dozen workers which are indistinguish- 
able from specimens from various parts of the American tropics 

(Southern Florida, West Indies, Mexico, Central and South 
America) in my collection. A variety of the species, quadri- 

dentata F. Smith, occurs in the East Indies. 

2. Odontomachus hzmatoda insularis Guérin 

Odontomachus insularis Guérin, Icon. Régne Anim. 7. 1845, 
p. 423 8 ; Lucas, in Ramon, Hist. Fis. Cuba, 7, 1857, p. 757, pl. 
1S) Fig. 7° 8 9'3": 

Odontomachus hematodes subsp. isularis Emery, Bull. Soc. 
Ent. Ital. 22, 1890, p. 44, nota. 

? Atta brunnea Patton, Amer. Natural. 1894, p. 618. 

Odontomachus hematoda subsp., insularis Emery, Gen. In- 
sect. Ponerine, Fasc. 118, 1911, p. 115. 

Fifteen workers agreeing in all respects with specimens from 
Georgia, Florida, West Indies and Central America in my 
collection. 

Subfamily MYRMICIN AZ 

3. Tetramorium guineénse (Fabricius) 

Seven workers and three dealated females. This is a very 
common tropicopolitan species, which occurs also in the Gala- 

pagos Islands and even in hot-houses of temperate regions as 
it is frequently introduced with plants from the West Indies 
and the adjacent mainland. A portion of the rather extensive 
synonymy of this ant is given in my “Ants of the Galapagos 
Islands,” p. 274. 
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4. Wasmannia auropunctata (Roger) 

Tetramorium? auropunctatum Roger, Berl. Ent. Zeitschr. 7, 

1863, p. 182 ¥ @ 6. 

Tetramorium auropunctatum Forel, Bull. Soc. Vaud. Sc. 
Nat. (2) 20, 1884, p. 375 %; Mayr, Verh. zool. bot. Ges. 

Wien, 37, 1887, p. 623; Dalla Torre, Catalog. Hymen. 7, 1893, 
p. 130. 

Ochetomyrmex auropunctatus Forel, Ann. Soc. Ent. Belg. 
30, 1886, C. R. p. XLIX. 

Tetramorium (Xiphomyrmex) auropunctatum Forel, Mitth. 

Schweiz. Ent. Ges. 7, 1887, p. 385. 

Wasmannia auropunctata Forel, Trans. Ent. Soc. London, 
18935 p. 383 2 2 3:. 

Seven dealated females and numerous workers taken by Dr. 
Williams in November, 1905, and seven workers taken by the 

“Albatross” in 1899 (U.S. Nat. Mus.). The females are con- 

siderably darker than West Indian specimens but of about the 

same color as Brazilian and Colombian specimens in my collec- 
tion. This is the ant to which Snodgrass and Heller refer 
(supra p. 301) under the old name Tetramorium auropunctatum 

as occurring in great numbers on the leaves on Cocos Island 

and as making “traveling on the island exceedingly disagree- 
able.” It is not the bite, however, but the sting which is so 
irritating. There is also a note on Dr. Williams’ label to the 
effect that his specimens were found on rocks and vines and had 

a “fiery sting.” This ant is well known in Porto Rico under 
the name of “albayarde”. Mr. R. H. Van Zwalenberg wrote 
me from Mayaguez: “In regard to Wasmannia auropunctata 

Roger I would say that as a rule this species is not pugnacious 
even when handled under ordinary collecting circumstances. 
It has a burning sting, however, though not so severe as that of 
Solenopsis geminata. The ferocity of the “albayarde”’ is pro- 
verbial among the natives; when present during the coffee pick- 
ing it gets under the workers’ clothes and then gives a good 

account of itself.” This difference in behavior is easily ex- 
plained. When one opens the populous nests under stones or 

logs the minute workers are unable to penetrate the thick skin 
of one’s hands with their stings, but can easily thrust them 

into the thinner skin of the covered parts of the body. 
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Subfamily CAMPONOTIN Az 

5. Prenolepis vividula guatemalensis cocoénsis Forel. 

Prenolepis guatemalensis Forel var. cocoénsis Forel, Ann. 
Soc. Ent. Belg. 46, 1902, p. 178 8. 

This variety is very close to the var. itinerans Forel, the 
worker being “‘of the same form and stature, but the color isa 
little duller, the legs, especially the tibize are brownish, the sur- 
face is more opaque, and the hairs are a little longer and more 

abundant than in itinerans or the typical guatemalensis. The 
epinotum is also a little more elevated and more gibbous than in 

the type of itinerans, with deeper mesoépinotal suture. The 
legs and hairs are dark-colored, strikingly contrasting with the 
yellowish body.” 

Thirteen workers taken by Dr. Williams agree with Forel’s 
description, except that the legs are concolorous with the body. 
Three females from the same colony are of the same color as 

the workers but distinctly paler than females of itinerans from 

the Galapagos Islands and have the head smaller, with much 
more rounded occipital corners and the hairs on the thorax 
shorter and less abundant. The specimens of cocoénsis were 

taken by Dr.+Williams in rotten logs. Forel’s name ‘cocoénsis’ 
should probably be amended to read “cocosensis”’. 

6. Camponotus (Myrmobrachys) biolleyi Forel 

Camponotus biolleyi Forel, Ann. Soc. Ent. Belg. 46, 1902, p. 

177 3 3. 
Camponotus (Myrmobrachys) biolleyi Forel, Rev. Suisse 

Zool. 22, 1914, p. 270. 
Forel’s description and four worker cotypes in my collection 

show that this species is very closely related to C. lindigi Mayr 
of Central and South America. Two minor workers taken by 

Dr. Williams agree perfectly with the cotypes. Biolley found 
the species nesting in dead branches and abundant on the ferns 

which form the undergrowth on Cocos Island. 

s 
7. Camponotus (Myrmamblys) cocosensis, new species 

Worker major. Length 6.5-7 mm. 
Head large, subrectangular, about 1.2 times as long as 

broad, a little narrower in front than behind, with straight sides 
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and broadly excised occipital border, and rather convex dorsal 
surface, not truncated anteriorly. Eyes moderately large, flat, 

their anterior orbits at the median transverse diameter of the 
head. Mandibles rather small, convex, 4-toothed. Clypeus 

trapezoidal, longer than broad and distinctly broader in front 
than behind, rather flat, sharply carinate behind, with entire, 

feebly rounded anterior border. Frontal area very distinct, 
transverse, triangular. Frontal carinze rapidly diverging in 

front, subparallel behind. Frontal groove distinct but not very 

deeply impressed. Antennz slender, scapes not flattened, 
curved at the base, extending a little beyond the posterior cor- 

ners of the head. Thorax decidedly narrower than the head, 

laterally compressed behind, evenly arcuate above in profile, 
with distinct promesonotal and feeble mesoepinotal sutures. 

Pronotum somewhat broader than long, slightly convex, in- 
distinctly marginate in the humeral region; epinotum with dis- 
tinct base and declivity meeting at a very obtuse angle, the for- 
mer sloping and straight, the latter more abrupt, marginate on 

the sides and longitudinally concave in the middle. Petiole 
rather low and thick, not as high as the epinotum, narrower 
than the posterior end of the epinotum, flat behind, rather 

strongly and evenly convex in front, with blunt, rounded and 

entire superior border. Gaster somewhat larger than the head, 

elliptical, slightly flattened dorsoventrally. Legs moderately 
long, anterior femora somewhat enlarged. 

Subopaque; mandibles, posterior corners of the head and legs 

more shining. Surface of body distinctly shagreened and with 

piligerous punctures, which are small and shallow on the head, 

coarser, deeper and sparser on the thorax and gaster, finer, 

- sharper and more numerous on the mandibles. 

Hairs pale yellow, rather glistening, abundant, erect and 
rather long on the dorsal surface of the head, thorax, petiole 

and gaster, absent on the legs and antennze. Pubescence yel- 
lowish, short, very dilute, distinct and appressed on the sides 

of the head, slightly longer and subappressed on the legs, ex- 

tremely short and inconspicuous on the antennal scapes. 

Dull yellowish ferruginous, mandibles, petiole and gaster and 
in some specimens the epinotum or whole thorax, brown; tips 

of mandibles and their teeth blackish, legs paler and more yel- 
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lowish than the thorax, knees slightly infuscated, posterior bor- 

ders of the gastric segments very narrowly yellowish. 

Worker minor. Length 4.5-5 mm. 

Differing from the worker major mainly in the structure of 

the head and in coloration. The head is somewhat longer than 

broad but the posterior corners are more rounded and the occi- 

pital border is straight, the clypeus is broader than long, the 

antennal scapes extend half their length beyond the occipital 

border, the eyes are large and distinctly convex. Thorax much 
like that of the worker major but higher and somewhat more 

gibbous in the mesonotal region and with the epinotal angle 

less distinct and more rounded and the declivity more sloping. 

Sculpture and pilosity much as in the worker major but the 

surface of thorax, petiole and gaster and of the head behind the 
clypeus decidedly more shining and the puncturation of all 

these parts finer, denser and more indistinct. 

The erect hairs are glistening white, somewhat more abund- 
ant and conspicuous than in the worker major and the pubes- 

cence longer and distinct on the whole dorsal surface of the 

head. 

Head between and behind the eyes, thorax, petiole and gaster 

dark brown, the antennal funiculi byond the first joint and the 

knees distinctly infuscated, anterior portion of the head, includ- 
ing the mandibles yellowish, tips and teeth of the mandibles 

brown. 

Worker media. Length 5.5-6 mm, 

Intermediate in structure between the major and minor 

worker but with the coloration, sculpture and pilosity of the 

former., 

Described from six major workers, three mediz and six 

minor workers taken in November, 1905, by Dr. Williams. 

The worker major resembles the corresponding phase of C. 

novogrenadensis Mayr in size and in the structure of the head 
and body, but the sculpture, pilosity and color are very different, 

the eyes are much larger, the antennal scapes somewhat longer, 
the thorax longer and less convex in the mesoépinotal region, 

etc. The worker minor bears a strange resemblance to the 

worker minor of C. biolleyi but can be distinguished by its 
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greater size, somewhat paler color, longer and lower epinotum, 

the more extensive infuscation of the antennal funiculi, the 

fuscous knees and the longer and somewhat less abundant erect 
hairs on the dorsal surface of the body. 

Cotypes, 8 specimens, No. 461, Museum California Academy 
of Sciences, and 9 specimens in author’s collection. 
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A NEW SPECIES OF THE HYMENOPTEROUS GENUS 

SCLERODERMA FROM THE GALAPAGOS ISLANDS 

BY 

CHARLES T. BRUES 
Bussey Institution for Research in Applied Biology 

Scleroderma galapagense, new species 

@. Length 2.5-3mm. Head and thorax pale brown to cas- 

taneous, abdomen fuscous or piceous, lighter toward apex and 

at the incisures ; legs and antennz pale yellowish brown; wings 

entirely absent. Head shining, faintly shagreened, with a few 

isolated punctures ; one-half longer than wide; eyes one-fifth as 

long as the head, bare; ocelli absent ; head widest at the middle, 

slightly narrowed behind with the angles rounded ; malar space 

extremely short. Head below with sparse long pale back- 

wardly curved hairs. Antenne 13-jointed, reaching to the 

vertex, pedicel half as long as the scape and twice as long as 
thick; first flagellar joint minute, quadrate; second and third 

June 16, 1919 
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transverse, no longer than the first; fifth and following quad- 
rate except the last which is twice as long as thick. Thorax 
of nearly even width, four times as long as broad except where 
the mesopleurz project at the sides, propleurz not visible from 

above; pronotum shagreened, twice as long as wide and slightly 
narrowed from its posterior angles to the neck. Mesonotum 
shagreened, rounded behind, two-thirds as wide as pronotum; 
axillz (metanotum) triangular on the sides, meeting medially 
as a narrow band; propodeum with the sides nearly parallel, 

very slightly constricted near the base, declivous on its pos- 
terior third, its surface more coarsely shagreened than the 
mesonotum. Pleurz shagreened, the propleura nearly smooth; 

mesopleura strongly protuberant. Abdomen smooth and shin- 
ing, over twice as long as the thorax ; with a few scattered whit- 
ish hairs laterally toward apex; first segment semicircularly 
rounded at apex; following ones with the margins straight; 
second and third subequal, each half wider than long; follow- 
ing growing shorter, apex acute. Legs stout, the middle tibiz 
faintly denticulate, but not spinulose; claws slender, simple. 

Described from six specimens, taken under a stone in a 
colony of Prenolepis (Nylanderia) fulva Mayr, subsp. nesiotis 
Wheeler on James Island, Galapagos at an altitude of 2000 ft. 

This species is very similar to the other members of this 
cosmopolitan genus which is already known from many oceanic 
islands as well as from the continental areas. In the form of 

the head, eyes and thorax it seems to be most closely related to 
S. sidneyanum Westwood. 

Holotype, No. 462, female, and one paratype, female, 

Museum California Academy of Sciences, and 4 paratypes in 
author’s collection. 
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During the years 1905 and 1906, an expedition under the 
auspices of the California Academy of Sciences visited the 
Galapagos Islands. One of the members, Mr. F. X. Williams, 

concentrated his efforts on collecting insects and a considerable 
series of Orthoptera was secured. This material has been 
placed in our hands for study, and the results are incorporated 
in the present paper. Over five hundred specimens have been 
examined, representing eighteen genera and twenty-eight 
species and races, of which one is here described as new. 
We take the present opportunity to thank most heartily Dr. 

Barton Warren Evermann, Director of the Museum of the 
California Academy of Sciences, for enabling us to undertake 
this task, and Mr. E. P. Van Duzee, Curator of Entomology 
of that institution, who has not only prepared and shipped the 
material to us with the greatest care, but has also aided in sup- 
plying such field notes as were made. 

December 30, 1920. 
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Dr. R. W. Doane of Leland Stanford Jr. University has also 
rendered invaluable assistance by sending for examination the 
most important of the material collected by the Hopkins-Stan- 

ford Expedition to the Galapagos. From this material we have 

been able to select single types for the species described by 
McNeill, determine their validity, and ascertain their proper 

generic position. 
As this was the tenth scientific expedition to visit these 

islands, we believe that the Dermaptera and Orthoptera there 

found are now very well understood. As is usual in insular 

environment, the number of native species known to occur in 
the Galapagos is very small in comparison with any continental 
locality situated on the Equator. One roach, one mantid, eight 
grasshoppers, four katydids and four crickets comprise the 
native species. These are, however, of decided interest, as all 

but one grasshopper, one katydid, and one cricket, are peculiar 

to this archipelago. Additional interest is found in the fact 
that the grasshoppers, Schistocerca literosa (Walker) and 
Halmenus robustus Scudder, each divides into three distinct 
geographic races, while the color forms of Schistocerca melano- 
cera (Stal) are remarkably intricate, and Schistocerca inter- 
media Snodgrass, is found to be a striking type, evidently an- 
nectent between the two other very different appearing species 
of the genus. One earwig and eight roaches are adventive. 

It has long been known that many forms of life found on the 
Galapagos exhibit a complexity seldom found under natural 
conditions. Thus in the birds, the genus Melanospiza has 
proved a most difficult and intricate problem. In the Orthop- 
tera we find that we are confronted with racial differentiation 
only in the two species of grasshoppers noted above. 

It is evident that the complexities known to occur in the biota 
of the Galapagos have led several authors into assuming that 

far more racial differentiation existed in the Orthoptera than is 

really the case. We can find no justification for Snodgrass’s 

division of Sphingonotus into two species and many races, or 
of Schistocerca melanocera into numerous races. McNeill is 
similarly at fault in endeavoring to divide his material of the 
genus Liparoscelis into three species. 

The present known distribution of Orthoptera in the Gala- 
pagos Archipelago is shown by the following table. 
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The adventive species are marked “A”, instead of being num- 

bered. 
The material here studied belongs to the California Academy 

of Sciences, with the exception of a duplicate series which the 
Academy has kindly permitted the author to retain. 

For a description of the islands and for excellent photo- 

graphs showing the various types of vegetation, we would refer 

to the account published by Alexander Agassiz’. 

DERMAPTERA 

A single species of Dermaptera, Euborellia annulipes 
(Lucas), has been found adventive in the Galapagos Islands. 
It is widely distributed through the tropics of America and has 
been introduced as far north as Philadelphia, Pennsylvania, in 
the United States, and as Paris, France. The species is not rep- 
resented in the present collections. 

1 Bull. Mus. Comp. Zool., XXIII, pp. 1 to 89, pls. I to XXII, (1892). 
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BLATTIDZ 

Nine valid species of Blattidze are now known from the Gala- 
pagos Islands. All but one are adventive forms, domiciliary 
or adapted to thrive about the habitations of man. 

PSEUDOMOPIN.E 

Anisopygia Saussure 

1893. Anisopygia Saussure, Soc. Ent. Zurich, VIII, p. 57. 

From a consideration of the description and figures of jocosi- 
clunis Saussure, genotype of Anisopygia, described from Guate- 
mala, we believe that Temnopteryx snodgrassu McNeill, the 
only known native species of the Blattidze found in the Gala- 
pagos, should be assigned to the same genus. 

The following features are shown by snodgrassu and are 
shared by jocosiclunis so far as we are able to determine from 
the literature. We believe that all will be found to be diag- 
nostic for Anisopygia. 

Interocular space very wide. Tegmina greatly reduced but 
with sutural margins overlapping, anal sulcus obsolete. Wings 
greatly reduced. Dorsal surface of male abdomen with caudal 
margin of penultimate tergite very deeply concave, supra-anal 

plate very strongly and deeply fissate. Ventro-cephalic margin 

of cephalic femora with a row of spines which decrease sud- 
denly in size mesad, those distad being piliform, terminating in 
three heavy distal spines. Pulvilli and arolia present, the for- 
mer on all four proximal tarsal joints. Tarsal claws sym- 

metrical and unspecialized. 
From the above it will be noted that the position of this 

genus is near Chromatonotus Hebard. 

To this genus the Mexican species Jimbata and sumichrasti, 
described by Saussure® as members of the genus Temnopteryx, 

show close affinity. The character of the dorsal portion of the 
male abdomen, at least as described for limbata, would appear 

to indicate that they belong, however, to a distinct though 
closely related genus. Females of limbata are in the Hebard 
Collection, but without males we are not able to make a definite 

generic assignment. 

71868. Rev. et Mag. Zool., (2), XX, pp. 97 and 98. 
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1. Anisopygia snodgrassii (McNeill) 

1901. Temnopteryx snodgrassii McNeill, Proc. Wash. 

Acad. Sci., III, p. 493, figs. 35 to 37. [ 3, 2, juv.; Albemarle 

Island, Galapagos Islands. | 

The present insect is readily distinguished from jocosiclwiis, 

as well as from the Mexican species we have discussed above, 

by its solid coloration, nearly rectangulate tegmina with angles 

rounded and distinctive specialization of the male supra-anal 

plate. 

It appears that McNeill had five specimens before him at the 

time of original description, though at the end of his diagnosis 

the adult male was not recorded. The series now before us 

includes one aduit male, so recently emerged that it had not 

become chitinized, one adult female and three immature 

females, all taken on Albemarle Island, June 9, 1899. We here 

select the adult female as single type, the adult male as allotype ; 

both the property of the Leland Stanford Junior University. 

McNeill’s figure 37 is extremely sketchy and inaccurate. We 

have consequently given an outline of the distal portion of the 

abdomen in this male, figure 1. 

Fig. 1—Anisopygia snodgrassii (McNeill). Dorsal outline of distal 
portion of male abdomen. Allotype. Albemarle Island, Galapagos Islands. 
(X6) 

2. Blattella germanica (Linnzus ) 

1767. [Blatta] germanica Linneus, Syst. Nat., ed. XII, I, 

p. 668. [Denmark.] 

Hood Island, June 1, 1906, 12. 

This cosmopolitan domiciliary species has become widely 

established through North and South America. 
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3. Symploce lita Hebard 

1916. Symploce lita Hebard, Trans. Am. Ent. Soc., XLII, 

p. 357, pl. XVII, fig. 8, pl. XVIII, figs. 1 to 4. [¢, 2 ; Key 
West, Florida; Vera Cruz and San Jose del Cabo, Mexico. ] 

Chatham Island, October, 1905, 1 ¢. 

We have stated that this domiciliary species is probably 

widely distributed through the North American tropics. The 
specimen here recorded is the first to be found south of Mexico. 

EPILAMPRIN& 

4. Leurolestes pallidus (Brunner) 

1865. Nauphoeta pallida Brunner, Nouv. Syst. Blatt., p. 

286. [Cuba. ] 

Chatham Island, January, 1906, 1°. 

The present domiciliary species has been widely distributed 
through the American tropics. It is also known from Teneriffe, 

Canary Islands. 

BLATTINE 

5. Periplaneta brunnea Burmeister 

1838. Pl[eriplaneta] brunnea Burmeister, Handb. Ent., IT, 
Abth. II, pt. I, p. 503. [¢, 2; Chile; Demerara [British 
Guiana ].] 

Chatham Island, January, 1906, 1 ?. 

This is a circumtropical domiciliary insect, the most abundant 
of the species of Periplaneta in tropical America. 

6. Periplaneta australasie (Fabricius) 

1775. [Blatta] australasie Fabricius, Syst. Ent., p. 271. 
[‘‘In nave e mare pacifico et regionibus incognitis revertente’”’. ] 

Chatham Island, October, 1905, January, 1906, 12 ; and 
Charles Island, October, 1905,3¢,62. 

This domiciliary species is likewise circumtropical in distri- 

bution. When encountered, australasie is usually found in 
very large numbers. 
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PANCHLORINE 

7. Pycnoscelus surinamensis (Linnzus ) 

1767. [Blatta] surinamensis Linneus, Syst. Nat., Ed. XII, 

p. 687. [Surinam. ] 

Villamil, Albemarle Island, 1? ; Chatham Island, October, 
1905, 38, 3 juv. 2; and Charles Island, October, 1905, 1 

juv. &. 

This circumtropical species, which thrives in the vicinity 
of human habitations, appears to be parthenogenetic in the 

Americas. The smallest immatures here recorded have the 

subgenital plate bearing styles; the brief cleft meso-distad, 

however, determines the sex with certainty. 

8. Nauphoeta cinerea (Olivier ) 

1789. Blatta cinerea Olivier, Encycl. Method., Ins., IV, p. 

314. [Adults and juv.; L’ile de France [==Mauritius]. | 

Chatham Island, October, 1905, 34,42, 3 juv.; and Charles 
Island, October, 1905,6¢,82, 3 juv. 

This is a circumtropical domiciliary species. Immatures are 
very differently colored than the adults, particularly the head 
which is dark and unicolorous, with pale mouthparts. Adults 

from the Galapagos have been recorded by Bruner as the 
synonymous bivittata and by Scudder correctly. Immatures 
were, however, recorded from these islands as Nauphocta levi- 
gata by Bruner and as Nauphoeta circumvagans by Scudder, as 
material before us from the United States National Museum 

shows. 

MANTID= 

A single species of Mantid is known from the Galapagos and 

is peculiar to these islands. 

9. Galapagia solitaria Scudder 

1893. Galapagia solitaria Scudder, Bull. Mus. Comp. Zodl., 
XXV, p. 8, pl. 1, figs. 2 and 3. [¢, 2; South Albemarle 
Island, Galapagos Islands. ] 
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San Tomas, Albemarle Island, 1200 feet, September, 1906, 

1¢, and Cormorant Bay, Charles Island, October, 1905, 1 

juv. é. 

This genus and species is of particular interest, due to the 

fact that though a member of Giglio-Tos’ eighth subfamily, the 

Parathespine, it is aberrant in certain features showing some 

divergence toward the eleventh subfamily, Oligonicine, of 

Giglio-Tos. The reduction in the number of cephalic tibial 

spines and decided production of the juxta-ocular portions of 

the vertex are the features of particular interest. Though the 

cephalic tibiz bear no dorsal spines, as characteristic of the 

Oligonicine, Galapagia bears to Oligonyx a decidedly close 

general superficial resemblance, as well as showing the features 

mentioned above. 

We figure the cephalic tibia and head, as these portions are 

poorly represented in the figures given by Scudder. We would 

note that the limb armament is as follows in the present ma- 

terial. Cephalic femur with four discoidal and four not very 

elongate spines on the ventro-external margin, ventro-internal 

margin armed with eight spines, 1l1I11I, of which the first two 

large spines are obliquely placed. A minute genicular spine is 

found on but one of the internal genicular lobes of the cephalic 

femora in the adult male, but an indication of such spination is 

shown on all of these portions in the immature example. The 

cephalic tibia has the ventro-external margin armed with two 

large spines, placed distad; the ventro-internal margin with 

two minute spinule proximad and three large spines distad. 

The unguicular sulcus of the cephalic femora is suffused and 

very dark. 

3 

Fig. 2—Galapagia solitaria Scudder. Cephalic aspect of head. Male. 
San Tomas, Albemarle Island, Galapagos Islands. (X 6) 

Fig. 3—Galapagia solitaria Scudder. Internal aspect of cephalic tibia. 
Male. San Tomas, Albemarle Island, Galapagos Islands. (X 13) 
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PHASMIDA 

No walking-sticks have been found in the Galapagos Islands. 

ACRIDIDE 

Eight native species of grasshoppers occur on the Galapagos. 
Two of these each divide into three geographic races. Of these 
species, but one is known from the mainland. ‘That species is 
Sphingonotus fuscoirroratus (Stal.), recorded also from the 
island of Puna, in the harbor of Guayaquil, Ecuador. 

AcRIDIN (Truxalinz of authors ) 

10. Closteridea bauri Scudder 

1893. Closteridea bauri Scudder, Bull. Mus. Comp. Zool., 
XXV, p. 9, pl. I, figs. 4 and 5. [¢; Wreck Bay, Chatham 

Island, Galapagos Islands. ] 
Cowley Mountain, Albemarle Island, August 9 to 13, 1906, 

ile 
The male sex of this remarkable species differs from the 

female* in its smaller size, slightly more rugose surface, more 
convex occiput and very slightly less produced but more decli- 
vent vertex. The cerci are short, moderately stout, blunt. 

The subgenital plate is very small, conical, with apex blunt and 

somewhat transverse when seen from above. The preceding 

ventral abdominal segment is broadly obtuse-angulate pro- 
duced, with apex broadly rounded and fitting into base of the 
subgenital plate. 

Coloration. The specimen before us is evidently intensively 
colored. Occiput clay-color, weakly washed with cinnamon- 
brown mesad and more heavily so laterad near the eyes; vertex 
clay-color; other portions of head clay-color, heavily and ir- 
regularly overlaid with mummy-brown, with a broad post-ocu- 
lar bar almost solidly mummy-brown. Eyes dresden-brown. 
Antenne clay-color, overlaid with mummy-brown, this very 
irregularly greater on the alternating joints, giving the an- 
tenne an irregularly annulate appearance. Pronotum dorsad, 

3 Comparison with Scudder’s apparently excellent figures is made. 
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in very narrow area between lateral carine of prozona and 
mesozona, and in very broadly expanding area of metazona 
clay-color, this portion of the metazona showing a pair of tri- 
angular spots of mummy-brown and caudal margin flecked 
rather closely and heavily with the same. Remaining lateral 
portions of pronotum mummy-brown, the raised portions over 
a large area ventro-caudad and feebly dorso-cephalad, marbled 
with clay-color. Abdomen with dorsal surface light cinnamon- 
brown, the mesonotum, metanotum, and first abdominal segment 

broadly dark laterad, warm sepia, so that the pale dorsal por- 

tion reaches the caudal margin of the pronotum in a bluntly 

V-shaped area; third and fourth, and succeeding segments to a 

lesser degree, with paired depressed areas of warm sepia: ven- 
tral surface argus-brown, flecked in scattered, irregular, minute 
depressions with blackish brown. Cephalic and median limbs 
clay-color, heavily and irregularly overlaid with mummy- 
brown. Caudal femora cinnamon-buff, suffused proximad and 
distad, and with two broad, irregularly margined, transverse 
bands of warm sepia. Caudal tibize olive-buff, genicular area 
suffused with mummy-brown, particularly on the internal face, 
a broad meso-proximal bar and distal fourth of tibize similarly 
suffused with mummy-brown, distal half of spines chestnut- 
brown. 

Length of body 20.; greatest width of body (across caudal 

margin of pronotum) 5.8; length of pronotum 4.3; length of 
tegmen .3*; length of caudal femur 11.; width of caudal femur 

3.4 mm. 

CEDIPODIN.E 

11. Sphingonotus fuscoirroratus (Stal) 

1860. C£dipoda fuscoirrorata Stal, Kongl. Svenska Freg. 
Eugenies Resa, II, Zool., I, Ins., p. 345. [2 : [probably 
Charles Island], Galapagos Islands; [Island of] Puna, Ecua- 

dor. ] 
1902. Sphingonotus trinesiotis Snodgrass, Proc. Wash. 

Acad. Sci., IV, p. 439. [¢, 2? ; Chatham, Indefatigable, Sey- 

mour and Albemarle islands, Galapagos Islands. ] 

_* The dextral tegmen is concealed; the length given is for the exposed portion of the 
sinistral tegmen. 
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1902. Sphingonotus tetranesiotis Snodgrass, Proc. Wash. 

Acad. Sci., IV, p. 444. [¢, 2; Charles, Barrington, Hood, 

Indefatigable and Seymour islands, Galapagos Islands. | 

We here select the type locality of fuscoirroratus as the Gala- 

pagos Islands. 

The two synonyms erected by Snodgrass were based partly 

on probably genetic color factors, partly on features of colora- 

tion showing only as much individual variation as is well 

known to occur in many species which are members of the 

group to which Sphingonotus belongs. 

Ignorance of these facts might explain such action, but the 

erection of seven additional subspecies, based on Galapagos 

material, is inexcusable. Less striking features of the same 

character were used by Snodgrass as foundation for such 

action. 
In the large series now at hand, every combination and tran- 

sition between these features is found. We do not feel that it 

is necessary to give further space for the discussion of these, as 

such characters in this group have long been known to have no 
importance from a specific diagnostic point of view. We would 
note, however, that generally in the genera related to Trimero- 
tropis, a number of clearly defined, probably genetic, patterns 
run through many species, while the immediate environment 
has a strong effect on the color and degree of intensification and 

recession of the color-pattern of individuals. 
In the present species a strong response to local environ- 

mental conditions is clearly developed in the coloration and in- 
tensification and recession of the color-pattern, and, as a result, 

some series before us show a certain amount of uniformity in 
these respects. From the viewpoint of an elaborate study of 
the individual variations in this species, with the immediate 
environmental conditions and probably genetic factors taken 
into consideration, Snodgrass might have secured some data of 
interest; but from the standpoint of nomenclatorial stability 
and systematic research the work under consideration is one of 
synonyms are: for trinesiotis—chathamensis, indefatigabilensis 
the most unfortunate found in recent literature. The subspecific 
and albemarlensis; for tetranesiotis—charlesensis, barrington- 
ensis, hoodensis and (again!) tmudefatigabilensis. 
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In the present series we would note that the material from 
Hood Island and the adjacent Gardner Island averages darker 

in general coloration, with tegminal bars more weakly indi- 
cated, than in material from the other islands. In addition, a 

very conspicuous, probably genetic, factor is developed in four 
males and one female from Hood Island, in which the pronotal 

disk and dorsal fields of the tegmina are margined laterally, 
narrowly and very conspicuously, with light buff. 

The series containing the majority of the most contrastingly 

colored individuals, with tegminal bands very decided, is from 
Barrington Island. The most contrastingly colored individual, 
however, comes from Abingdon Island. 

The caudal femora are, in the present series, pale, have the 
distal third suffused, have this suffusion and an additional 
broad meso-proximal annulus, or have all but the proximal 
portion suffused. These types all intergrade and are clearly 

due to recession or intensification of the color pattern. 
Distinct difference in the width of the vertex is found, par- 

ticularly in the male sex. No geographic correlation appears 
to exist and we believe the difference found, though much more 

decided than is usual within a species, to be best considered 
another feature of the striking individual variation exhibited by 
fuscoirroratus. 

Specimens examincd : 132; 52 males, 75 females and 5 imma- 

ture individuals. 
Abingdon Island, September, 1906, (small immatures seen 

here and there; adults rare and going pretty well up the moun- 
tain), 26,22 ; Narborough Island, April, 15, 1906,3 4,12; 

Banks Bay, Albemarle Island, April, 1906, (common), 2 ? ; 
Villamil, Albemarle Island, (common), 2 ¢ ; Cowley Mountain, 

Albemarle Island, August 9 to 13, 1906, (very common from 
shore up to 1100 feet, and perhaps higher), 11¢, 3092, 4 im- 
mature ¢ ; James Island, December 21, 1905 to January 5, 

1906, 2  ; South Seymour Island, March, 1 4 ; Academy Bay, 

Seymour Island, July, 1906, (fairly common in more sandy 
spots), 2¢, 19%; Barrington Island, October, 1905, (rare), 

8é, 72; Chatham Island, January, April, July and October, 

1905 and 1906, (at Wreck Bay taken at light at night on 
beach), 6 2 ; Charles Island, February, May, June and October, 
1905 and 1906, (at Cormorant Bay, common up to 800 feet), 
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58, 129, 1 juv.; Gardner Island, June, 1906, 16, 22 ; and 

Hood Island, June, 1906, 152, 12¢. 

Locustin# (Acridiinz of authors) 

12. Schistocerca melanocera (Stal) 

(Plate 18, figures 1 to 5) 

1861. Acridium melanocerum Stal, Kongl. Svenska Freg. 

Eugenies Resa, II, Zool., I, Ins., p. 326. [ ? ; [probably Charles 

Island], Galapagos Islands. } 

We find the systematic treatment by Snodgrass’ of this bril- 
liant and beautiful species to be nearly as bad as for Sphingono- 
tus fuscoirroratus (Stal). That author divided the species into 
five races, naming four as follows: m. minor, m. pallida, m. 
lineata and m. immaculata. These are based on features of size 
and color variation, wholly unworthy of nominal recognition 

and are here unreservedly assigned to synonymy. 

In size, material from certain islands shows a different aver- 

age from material from other islands. This is of interest in 
studying differences in environmental conditions and in study- 
ing the lines followed by the species in becoming distributed 
through the islands. It is of no specific or racial diagnostic 
value, as similar size variation is found in many other species 

of the genus, in none being worthy of nominal designation, 
hence m. minor falls. Color recession explains and disposes of 
the type named m. pallida, A distinct pale line bordering the 
ventral margins of the dorsal abdominal segments, an interest- 
ing feature of color development, but of no taxonomic value, 
was used as the main reason for proposing m. lineata. The 
series at hand shows this condition as follows: Tagus Cove, 
Albemarle Island 14; Villamil, Albemarle Island, 13. A 

solidly dark colored prozonal and metazonal portion of the 
pronotal lateral lobes was used as a basis for m. immaculata. 

This is a color-phase (see plate 18, figure 2), similarly of no 
taxonomic value and probably genetic in character. The normal 
condition, showing a spot in this area, is probably the primitive 
type. The solidly dark phase is represented by the following 
material; Villamil, Albemarle Island, 1¢ ; James Island, 2¢, 

5 Proc. Wash. Acad, Sci., IV, pp. 413 to 425, pl. XXVII, figs. 1, 5 and 6, (1902). 
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?; South Seymour Island, 2¢, 59; Indefatigable Island, 
2? ; Gardener Island, 12. 

Specimens examined: 140; 73 males, 66 females, and 1 im- 
mature individual. 

Tagus Cove, Albemarle Island, March 22 to April 9, 1906, 

26,12; Cowley Mountain, Albemarle Island, August, 1906, 
(common in places, lower levels to sea, especially seen clinging 

ito brush to escape the strong breeze; not thick in green zone up 
to 1400 feet; very common in grassy districts at about 1800 

feet), 106, 72; Villamil, Albemarle Island, May, 1906, 

(rather common on roadside; specimens also found at 1400 

feet), 33,72 ; James Island, July, 1906, and December, 1905, 
(near coast), 44, 102 ; Jervis Island, December, 1905, (rare 

and hard to capture), 2¢, 22; Duncan Island, August 14, 
1906, 26, 12°; South Seymour Island, November, 1905 
(quite common, especially on big lava piles), 24, 5? ; Inde- 

fatigable Island, November, 1905, 1? ; Academy Bay, Inde- 

fatigable Island, July, 1906, (common on plains near coast), 
? ; Barrington Island, October, 1905, (not common, found 

on bare lava streams), 12¢, 132 ; Chatham Island, January 
and February, 1906, (rather scarce), 54, 1 juv. ¢ ; Charles 

Island, October, 1905, (common up to highest point of Island), 
316,172 ; and Gardner Island, October 3, 1905, 12 

13. Schistocerca intermedia Snodgrass 

(Plate 18, figure 6) 

1902. Schistocerca intermedia Snodgrass, Proc. Wash. 
Acad. Sci., IV, p. 431, pl. XX VII, fig. 3. [2 ; Duncan Island, 
Galapagos Islands. ] 

The race described as i. borealis by Snodgrass", shows no 
difference of importance from material of this variable species 

from Duncan Island and is consequently placed in synonymy 

here. 
This insect is one of the most difficult forms of Orthop- 

tera we have ever studied. A single individual blends so re- 

markably the features of S. melanocera (Stal) and of S. 

® These specimens are clearly typical of the sige species, though on this island 
Schistocerca intermedia Snodgrass is the dominant ty 

TProc. Wash. Acad. Sci., IV, p. 435, pl. XX VII, ea 2, (1902). 
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literosa (Walker), that the student might easily imagine he had 
a hybrid before him. The present large series from Abingdon 
and Duncan islands shows, however, that this is the dominant 
type on those islands, typical melanocera, however, occurring 

also on Duncan Island. Snodgrass also reports intermedia as 

the only form found on Bindloe Island, while a specimen from 

Jervis Island is now before us. 
We do not agree with Snodgrass in considering this species 

absolutely intermediate between melanocera and literosa, for the 
larger series now at hand show a distinctly closer affinity to the 
former species. Individual variability is, however, consider- 
able, and is largely due to the varying degrees of weak infusion 
of the striking colors and color-pattern developed in melanocera. 

As the insect here considered represents a type distributed 

over several islands, and represents a condition combining the 
features of two distinct types of the same genus found on the 
same or adjacent islands, the problem as to the proper name 
designation is most difficult. 

Three theories are advanced. 1. The ancestral stock is in- 
termedia, and from it have developed two species, melanocera 
and literosa. 2. That melanocera and literosa, having at some 

time become isolated on one of the islands, interbred and the 
hybrids, through generations, developed into the species iter- 
media. 3. That melanocera, intermedia and literosa are de- 
scendants from a common ancestor, which became isolated on 
the various islands of the Galapagos Archipelago and divided 
into the three species now extant, the ancestral type having dis- 
appeared. 

We prefer the third hypothesis, though we must admit that 

the problem is far from being solved*. Very similarly puzzling 

differences are found in some of the birds of the Galapagos. 
The species is fully discussed by Snodgrass, the present ma- 

terial showing nothing of additional importance. We do not 
find literosa sufficiently close to intermedia to warrant consider- 
ing the Hood Island race of that species (/. punctata), in- 

termediate between the Chatham Island race of that species (J. 

literosa) and the present species, as stated by that author. 

5 Snodgrass offers another hypothesis, i. e., that intermedia is a form of melanocera 
varying toward literosa, or the opposite. That author prefers the hybridization theory 
and did not consider the third theory offered here as the probable solution of the 
problem. 
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Specimens examined: 39; 19 males and 20 females. 

Abingdon Island, September 18 to 23, 1906, (not plentiful, 

more numerous in barren places, taken at 900 feet), 32,12; 

James Island, 1 4, 12 ; and Duncan Island, August 14, 1906, 

and December 1 to 17, 1905, (common, especially higher up in 

valley and on summit, found in copulo and flying singly against 

the wind), 153, 18@. 

14. Schistocerca literosa literosa ( Walker) 

(Plate 18, figure 7) 

1870. Acridium literosum Walker, Cat. Dermapt. Saltat. Br. 

Mus., IV, p. 620. [ ¢, Galapagos Islands. ] 

1893. S{[chistocerca] I[iterosa] discoidalis Scudder, Bull. 

Mus. Comp. Zo6l., XXV, p. 16. [ 6, 2 ; Chatham Island, Gala- 

pagos Islands. ] 

Scudder considered Chatham Island material as a distinct 

race from typical literosa, which race he supposed was peculiar 

to Charles Island, following Butler, who recorded the species 

from Charles Island, and whose study was probably based on 

Walker’s type. We follow Snodgrass in placing the race dis- 

cussed in the synonymy here. Sufficient work has now been 

done to show that the Darwinian material recorded by Butler 

was probably incorrectly labelled “Charles Island,” as literosa 

is now definitely known to be absent from that island. 

Chatham Island, January and February, 1906, and October, 

1905,. (rather-rare), 94, 59. 

Scudder has given a thorough tabular comparison of the 

races of this species and Snodgrass has added much valuable 

information®. We would note in addition only that the caudal 

femora, in the present series, range from dark bluish glaucous 

to light ochraceous-buff faintly tinged with bluish glaucous. 

The majority of the series more closely approach dark bluish 

glaucous. 

9 Proc. Wash. Acad. Sci., IV, pp. 425 to 431, pl. XXVII, fig. 4, (1902). 
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15. Schistocerca literosa punctata Scudder 

(Plate 18, figure 8) 

1893. S{[chistocerca] If{iterosa] punctata Scudder, Bull. 
Mus. Comp. Zodl., XXV, p. 16. [2 ; Hood Island, Galapagos 

Islands. | 
Hood Island, June and September, 1906, 646, 182 ; sand 

Gardner Island, January and February, 1906, (common up to 

summit),24¢,12. 

Though very close to /. literosa (Walker), the present race is 

readily distinguished by the features given by Scudder. It is 
the largest of the races of this species. The character of the 
distal fissure of the male subgenital plate, given by Scudder, is 
shown by the series before us to be variable, exhibiting in all the 
races the types described by that author. In the present race 

the caudal tibize are colored as described here for /. literosa. 

16. Schistocerca literosa hyalina Scudder 

(Plate 18, figure 9) 

1893. S[chistocerca] l{iterosa] hyalina Scudder, Bull. Mus. 
Comp. Zoodl., XXV, p. 16. [¢, % ; Tower Island, Galapagos 

Islands. | 
Tower Island, IX, 1906, (fairly common), 126,12. 

This race is also easily separated by Scudder’s diagnosis. In 
size it approximates closely the Chatham Island race, /. literosa 

(Walker). The difference in tegminal coloration is not de- 
cided and is principally indicated in the present series by the 

spots being not quite as much congregated. The caudal femora 
in the present series are, however, distinctive in being uniform 

ochraceous-buff, without trace of glaucous. 

17. Halmenus robustus robustus Scudder 

1893. Halmenus robustus Scudder, Bull. Mus. Comp. Zodl., 
XXV, p. 18, pl. I, figs. 6 and 7. [¢, ? ; Conway Bay, Inde- 
fatigable Island; Indefatigable Island; James Island, all Gala- 

pagos Islands. ] 
Indefatigable Island, July, 1906, (southern part of island, 

lower edge of green zone at 500 feet), 16, 12, in coitu. 

This pair is more brilliantly colored than any of the other 

specimens of the races of robustus before us. The pale dorsum, 
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including the tegmina, and dark sides give the female a par- 

ticularly striking appearance. 

This race appears to be best characterized by the vertex, 

which averages slightly sharper than in the other races and by 

the tegmina which slightly overlap in both sexes and have their 

apices rather sharply rounded. 

18. Halmenus robustus choristopterus Snodgrass 

1902. Halmenus choristopterus Snodgrass, Proc. Wash. 

Acad. Sci., [V, p.450. [ 2 ; Charles Island, Galapagos Islands. 

Charles Island, May 30 to June 4, 1906, 12. 

This race is now known from two females. It is apparently 

very close to H. robustus cuspidatus Snodgrass. The female 

before us, however, has the apical portions of the ovipositor 

valves strongly curved, much more so than in any of the other 

females of Halmenus at hand, in which these portions are only 

weakly curved. 

The present specimen, though dried alcoholic, was in life 
clearly very pale in coloration, with tegmina showing a narrow 
whitish border along their ventral margins and caudal femora 
having dark areas dorsad in place of bands. The pronotum has 
a medio-longitudinal carina, weak but distinct, which feature is 

shown to a like degree in but one female of 7. cuspidatus. 

The lateral angulation of the pronotal disk is distinct though 
not decided, the caudal margin of the pronotum weakly and 
bluntly angulate, the tegmina elongate, separated by a brief 
interval (1. mm.), with apices broadly rounded. In these latter 
features complete agreement with specimens of 7. cuspidatus is 

found. 

19. Halmenus robustus cuspidatus Snodgrass 

1902. Halmenus cuspidatus Snodgrass, Proc. Wash. Acad. 

Sci., IV, p. 450. [¢, 2 ; Iguana Cove and Tagus Cove, Albe- 
marle Island, Galapagos Islands. ] 

Tagus Cove, Albemarle Island, 3000 feet, 1 4, 12, in coitu; 

Cowley Mountain, Albemarle Island, August 9 to 13, 1906, 3 2, 

5@, 1 juv. @ ; Villamil, Albemarle Island, 1200 feet, August 

20 to September 5, 1906,5 2,429. 
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This race is decidedly variable. The angle of the vertex is 

more acute in some individuals than in others. The pronotum 

has the medio-longitudinal carina usually very weak, particu- 

larly in the prozonal and mesozonal portion, which portion is 

then somewhat swollen, in other individuals it is subobsolete 

and in one example it is moderately strong. The dorsum of the 

pronotum rounds into the lateral lobes with scant trace of angu- 

lation in some, in others angulation is marked, particularly in 

the median section. The caudal margin of the pronotum usually 

shows a blunt angulation, but it is evenly convex in a few ex- 

amples. The tegmina vary much in length (2@ 3.9-5.2; 9 

4.7-6.7 mm.), have the apices ranging from broadly rounded 

to acute and are overlapping (in three males only), or sepa- 

rated by a brief interval in both sexes ( 2 attingent to.3; @ .5 

to 1. mm.) 

The color-pattern is weakly to strongly developed in the 
series, and two striking features, a very pale line on the costal 
margins of the tegmina and transverse caudal femoral bands, 
are present or absent in different individuals. In the present 
series the pale line on the costal margins of the tegmina is very 

conspicuous in five males and one female, conspicuous in three 
males and two females, weak in one male and two females, and 

absent in five females. The majority have the caudal femora 

immaculate, but variation is shown in all degrees up to one 
female in which the three dark bars are very heavy. 

20. Halmenus eschatus,’’ new species 

(Plate 18, figures 10 and 11) 

1902. Halmenus sp. Snodgrass, Proc. Wash. Acad. Sci., IV, 

p. 451. [From stomach of a mockingbird on Wenman Island, 

Galapagos Islands. | 
The present insect is clearly a derivative from the same stock 

as H. robustus Scudder, the differentiation having reached a 
much greater degree than in the races of that species here 

treated, and, in our opinion, warranting its recognition as a full 

species. 

v/ ey rm 
10 From €g X @Tos=the most remote, in allusion to the fact that this species occurs 

only on Wenman Island, the most isolated of the Galapagos Archipelago. 
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When compared with robustus, this species is found to be 
particularly distinguishable by its larger size, much broader 
interocular space and vertex, tegmina with greatest width meso- 

distad and separated by a space nearly equalling the tegminal 
width, and strikingly shorter and heavier caudal femora, which 
about reach the abdominal apex in males and fail to reach that 

point in females. 

Type: female, No. 717, Mus. Cal. Acad. Sci., Wenman 

Island, Galapagos Islands; collected late September, 1906, by 

F. X. Williams. 

Size large and form moderately robust for the genus. Vertex broad, 
interocular space broad (1. mm. in width). Fastigio-facial angle blunt, 
forming an angle of approximately 90°. Pronotum with dorsal portion 
of prozona and mesozona swollen, transverse sulcus weak but distinct, 
medio-longitudinal carina weakly indicated on prozona and mesozona, well 
developed on metazona, caudal margin or disk broadly convex with a 
very small median angulate emargination. Disk of pronotum scarcely 
pitted, almost smooth, in prozonal and mesozonal portion, rugose on meta- 
zona, this surface less rough than in robustus. Tegmina decidedly shorter 
than pronotum, elongate-ovate, slightly wider meso-distad than proximad, 
with apices broadly rounded. Tegmina separated by a distance nearly 
equalling the width of one of the tegmina. Prosternal spine proportion- 
ately small, conical. Ovipositor valves with apices moderately curved, 
intermediate in degree between the types shown by H. robustus robustus 
Scudder and H. robustus choristopterus Snodgrass, their internal surfaces 
similarly plentifully supplied, with rather short, silky hairs. Caudal femora 
heavy, much heavier and proportionately shorter than in robustus, not 
reaching the apex of the abdomen. 

Allotype: Male, No. 718. Mus. Cal. Acad. Sci., Wenman 
Island, Galapagos Archipelago; collected late in September, 

1906, by F. X. Williams. 
Size larger and form more robust, as compared with males of robustus. 

Vertex broader and blunter. Pronotum heavier, with dorsal portion of 
prozona and mesozona moderately swollen, transverse sulcus weak but 
distinct, medio-longitudinal carina percurrent, well developed, low but 
heavy and comparatively broadly rounded in transverse section, caudal 
margin of disk broadly convex with a minute median angulate emargina- 
tion. Disk of pronotum, tegmina™ and prosternal spine as described for 
the female sex. Furcula represented by very briefly produced, transverse 
projections, with distal margins rounded but indicating some angulation. 
Supra-anal plate with lateral margins rather strongly convex-convergent 
proximad for a brief distance to above cerci and in this portion sharply 
but narrowly reflexed, thence straight and weakly convergent to distal 
portion, where they are very strongly convergent and weakly concave to 
the bluntly rounded apex, so that the distal portion of the plate is almost 
subtruncate. Surface of supra-anal plate showing a short medio-longi- 
tudinal sulcus in proximal portion, bounded by carine. Cerci heavy, 
hardly twice as long as proximal width, tapering very weakly to distal 

11The tegmina, though varying greatly in proportionate length to width, are seen 
in the series to be always much shorter than the pronotum and separated by a decided 
interval. 
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portion, where the margins, particularly the ventral margin, are more 
decidedly convex-convergent to the rather blunt apex. Subgenital plate 
small, sharply concave, emarginate at apex, the two apices thus forming 
two very small, rounded projections. Caudal femora heavy as in female, 
and, similarly, much heavier and proportionately shorter than in robustus, 
but in this sex only reaching the apex of the abdomen. 

Fig. 4—Halmenus eschatus, new species. Lateral outline of female. 
Type. Wenman Island, Galapagos Islands. (X 2) 

Fig. 5—Halmenus eschatus, new species. Dorsal view of male supra- 
anal plate. Allotype. Wenman Island, Galapagos Islands. (Much 
enlarged.) 

Measurements (in millimeters) 
Exposed Least width Length of 

3 Lengthof Lengthof length Width of between caudal 
body pronotum oftegmen  tegmen tegmina femur 

Allotype 23. 5.8 4. 2 1.8 LS 
Paratype 23.3 5.2 3.9 1.6 lie 10.4 
Paratype 22. 57. 3271 1.8 2.2 5 er} 
Paratype 20.8 bye) 3.6 19, 2. 10.9 

g 
Type 32.8 =i) 6.2 3s 2.6 14.5 
Paratype 29. ol 5.8 2.3 2.6 13.2 
Paratype ane Jal Se 2.4 2.4 13.4 

The width of the caudal femur in the type is 3.9 millimeters”. 
In the present series this width varies in the males from 3. to 
3.2 millimeters, in the females from 3.8 to 4. millimeters. 

Coloration of type: Dorsal surface cinnamon-brown. Head with eyes 
buckthorn-brown, with a moderately broad postocular bar of mummy- 
brown, margined dorsad narrowly with tawny, occiput and vertex cinna- 
mon-brown, remaining portions of head ochraceous-tawny, flecked with 
chestnut-brown. Pronotum with dorsum and lateral lobes to impressed area 
cinnamon-brown, small impressed area smooth, shining, blackish chestnut- 
brown, bordered ventrad and particularly ventro-caudad with patches of 
ochraceous-buff, below this the lateral lobes are ochraceous-tawny, flecked 
with chestnut-brown. Tegmina cinnamon-brown, marbled with mummy- 
brown. Abdomen cinnamon-brown. Limbs cinnamon-brown, flecked with 
mummy-brown. Caudal femora with traces of three darker bars on ex- 
ternal face, internal portion of dorsal face and internal face ochraceous- 
tawny, with three distinct dark bands and genicular area mummy-brown. 
Caudal tibiz sayal-brown, tinged with drab internally, spines black in 
distal half. 

In general coloration the series before us agrees closely with 

the type, except that the males have the lateral post-ocular bar 

122JIn an average female of H. robustus cuspidatus Snodgrass, the caudal femur is 
16.6 millimeters in length and 3.4 millimeters in width. 
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(on the pronotum an extension of the dark marking in the im- 
pressed area as described for the type) more apparent, with por- 

tions below, and particularly caudad, paler; in one individual 
broadly buff. 

In addition to the type and allotype, a paratypic series of 
three males and two females, bearing the same data, is before 
us as well as a female taken from the stomach of a mockingbird 
on Wenman Island, December 14, 1899. 

TETTIGONIID® (Locustide of authors) 

Four species of katydids are found native on the Galapagos 

Islands. Of these three are peculiar to the islands, and one is 

widely distributed over the American continent as well. 

PHANEROPTERINE 

21. Anaulocomera darwinii Scudder 

1893. Anaulocomera darwinti Scudder, Bull. Mus. Comp. 
Zool., XXV, p. 19, pl. II, figs. 1,4, and 5. [¢, @ ; Chatham 
Island; Wreck Bay, Chatham Island; Indefatigable Island. ] 

At 1100 feet, February 22, 1906, (on grass), 1¢. 

This specimen agrees fully with the type. We would note 

that the male supra-anal plate is triangular, distinctly longer 
than its basal width, and has the dorsal surface moderately 

convex. Meso-ventrad, an elongate, slender shaft (the titil- 
lator?) projects from the anal chamber. This shaft reaches 
half ithe distance to the furcation of the elongate cerci and 

shows a weak and even upward curvature to its aciculate chitin- 

ous apex. 

PSEUDOPHYLLIN.E 

22. Liparoscelis cooksonii (Butler ) 

1877. Agrecia cooksonti Butler, Proc. Zool. Soc. London, 
1877, p. 87. [ ? ; Charles Island; Albemarle Island, both Gala- 

pagos Islands. ] 

1901. Liparoscelis cooksoni ensifer McNeill, Proc. Wash. 
Acad. Sci., III, p. 498, text fig. 39. [¢, % ; Hood Island, Gala- 

pagos Islands. ] 
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1901. Liparoscelis paludicola McNeill, Proc. Wash. Acad. 

Sci., III, p. 499, text fig. 40. [¢, @ ; Albemarle Island, Gala- 

pagos Islands. ] 
1901. Liparoscelis pallidus McNeill, Proc. Wash. Acad. Sci., 

III, p. 500, text fig. 41. [9 ; Barrington Island, Galapagos 

Islands. ] 

In 1893, Scudder erected the genus Nesecia’’, placing in it 

the single species here under consideration. In 1895, Brunner, 

without comment, placed Nes@cia as a synonym of Liparoscelis 

Stal’. This assignment was followed by McNeill, and is in 

our opinion correct. Kirby, however, in 1906, has resurrected 

Scudder’s Nesacia, evidently assigning to it the species having 

smooth faces and limiting Liparoscelis to the species having 

rough faces’’. This action we believe, from study of the litera- 

ture and material of three of the four species involved, before 

us, to be untenable and we consequently place Nesacia Scudder 

under Liparoscelis Stal. 

MeNeill, in 1901, described two additional species and one 

race from the Galapagos Islands. Careful consideration of his 

paper, a pair from the original series of his synonymous paludi- 

cola, and a large series at hand convinces us that but one species 

occurs in the Galapagos. It is evident that McNeill was igno- 

rant of the variation which occurs in many species of the Pseu- 

dophyllinze, and the differences described by that author are 

clearly of no specific diagnostic value. 

The species apparently reaches its largest size and develops 

a conspicuously colored phase in the mangrove (Avicennia sp.) 

swamps. Upon this condition McNeill’s paludicola was based. 

In the present material, the length and degree of curvature of 

the ovipositor is decidedly variable. In length the tegmina 

usually slightly exceed the pronotum, frequently are somewhat 

longer than this and very rarely slightly shorter than the pro- 

notum. The pronotum is distinctly tuberculate, occasional in- 

dividuals having this slightly less pronounced than is usual. 

13 Bull. Mus. Comp. Zool., XXV, p. 20. 
144 Monogr. der Pseudophylliden, p. 174. 
15 Syn, Cat. Orth., II, p. 329. 
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When compared with material of L. nigrispina Stal’® and 
Brunner’s figure of L. pallidispina Stal, the present species is 

seen to be much less heavily built, with limbs proportionately 
by no means as robust as in those species and of what may be 
termed a much more normal type. In all features which we 

would consider of generic diagnostic importance, however, 
very close agreement is shown. 

The very decided size variation is shown by the following 
table for the extremes of the present series. 

Measurements (in millimeters) 

Greatest Length 
ES eneeh of Length of width of Length of of caudal 

pronotum pronotum"™ nee femur MA 

Cowley Mountain, Albemarle Island 23. ar 8 5. -5.9 4.5-5.9 6.2-8.8 10.2-14.6 
San Tomas, Albemarle Island 31.7232. 6,-6.4 5.9-6.3 7i3-7-8 15, —15e7 
Iguana Cove, Albemarle Island 29. CAS 6. 8.3 12.2 
Indefatigable Island 25. -28. 4.8-6. 5.2-5.8 8.5-9.7 12. -14.7 
Charles Island 27. 6.3 6.9 8.5 13.8 

Length of 
Length of Length of Lengthof caudal Length of 

g body’® pronotum  tegmen femur ovipositor”¢ 

Cowley Mountain, Albemarle Island 26.2-30.5 6. -6.3  7.6-6.8 12.2-17.7 10.7-14. 
San Tomas, Albemarle Island 33. -34. 6.8-7. 6.1-7. 17.9-17.7. 14. -14.1 
Villamil, Albemarle Island 28. -36. 5.9-7. 5.9-7.4 14.1-18. 11.3-14.7 
Indefatigable Island 28. -30.5 5.7-6.2 7.9-8.8 13.4-18.4 10.7-12.9 
Charles Island 31. -38. 7. -7.3 7.6-7.3 17.1-18.2 12.7-15. 
Hood Island 34, iat 10.6 19.7 16. 

Variation in coloration is decided, some individuals being 
almost immaculate, many moderately maculate, and a few 
heavily and conspicuously mottled. The color differences are 

evidently wholly or in large part attributable to individual re- 
sponse to local environmental influences. The majority of 
flightless katydids show such signal individual color adapta- 

tion to their immediate environment. 

Specimens examined: 42; 12 males, 27 females and 3 imma- 

ture individuals. 

Tagus Cove, Albemarle Island, I, 30, 1899, 14, cotype of 
L. paludicola, [Leland Stanford Jr. Univ.]; Elizabeth Bay, 
Albemarle Island, II, 25, 1899, 12, cotype of L. paludicola, 
[Leland Stanford Jr. Univ.]; Cowley Mountain, Albemarle 

16 Four males, taken by Gaumer at Merida, Yucatan, are in the Hebard Collection. 
17 Including the lateral lobes. 
18 Measuring the exposed portion only. 
18In females of this species the length taken is from the vertex to the abdominal 

apex, the apex of the subgenital plate falling considerably short of the apex of the 
abdomen. 

20 We take this measurement as a straight line from the point of emergence of the 
line of juncture of the valves to the apex. McNeill’s method of measuring the arc is 
difficult, more liable to inaccuracy, and unnecessarily heterodox. 
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Island, August 7 to 13, 1906, 44,92 ; San Tomas, 1200 feet, 

south Albemarle Island, October 30, 1905, 28, 42, 1 juv.; 

Iguana Cove, Albemarle Island, 14, 12 ; Villamil, Albemarle 
Island, August 20 to September 5, 1906, 2? ; Indefatigable 

Island, October 25 to 28, 1905, November 11 to 20, 1905, 22, 

52; Academy Bay, Indefatigable Island, November 5 to 16, 
1905, 14, 22 ; Charles Island, May 30 to June 6, 1906, 1¢, 

12, 1 small juv.; October, 1905, 1? ; and Hood Island, June, 
1906, 1¢, 1 large juv. ¢. 

CONOCEPHALINE 

23. Conocephalus exitiosus (McNeill) 

1901. Xiphidiwmn exitiosum McNeill, Proc. Wash, Acad. 

Sci., III, p. 501, fig. 42. [28,39, 3 juv.; Indefatigable and 
James islands, Galapagos Islands. ) 

1915. [NXiphidium] exitiosum Rehn and Hebard, Trans. 

Am. Ent. Soc., XLI, p. 235. (No additional material. ) 

In 1915, at the time the American species of Conocephalus 

were revised, no material of the present species was available 
for study. 

The type series, belonging to the collection of ‘the Leland 
Stanford Jr. University, is now before us. The specimens from 

James Island were taken on April 22, 1899, those from Inde- 
fatigable Island on May 1, 1899. We here select a male from 
James Island as type, a female, bearing the same data, as allo- 
type, of this interesting species. 

The species is found to belong to the subgenus Niphidion 
Serville and shows close agreement with C. nemoralis (Scud- 
der), a species peculiar to the central-eastern interior of the 
United States. 

The males in general appearance agree rather closely with 
males of nemoralis*, showing in the cerci, however, a condi- 
tion in some respects intermediate between the types developed 

in nemoralis and C. occidentalis (Morse), the latter a species 

*1 The coloration of the present specimens can not be determined, except that the ver- 
tex and dorsum of the pronotum are marked with a very broad band of dark brown. 
MeNeill gives green as the general coloration of the species. 
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of the Pacific coastal portion of the United States. The females 
are, in general appearance, nearest occidentalis. 

) | 

Fig. 6—Conocephalus exitiosus (McNeill). Dorsal view of male cercus. 
Type. James Island, Galapagos Islands. (X11) 

It is of interest to note that, of the many tropical American 

species of Conocephalus, none shows close affinity to exitiosus. 
The following features are noted in the male type. Caudal 

tibia armed distad with three pairs of spurs. Subgenital plate 
not produced disto-laterad in sharp spikes, disto-lateral styles 
small and filiform, the sockets of which are produced beyond 

the transverse distal margin of the plate. Cerci with mesal 
portion not contrastingly swollen and with a heavy mesal (in 
vertical sense) tooth, so that its base is entirely visible from 

above; distal portion elongate conical, with blunt apex hardly 
at all depressed**. Form moderately robust. Vertex scarcely 
ascending, fastigium very slightly wider than proximal anten- 
nal joint. Eyes normal. Pronotum with lateral lobes consider- 
ably longer than deep, ventro-cephalic angle distinct though 
rounded. Convex callosity vary broad, humeral sinus subobso- 
lete. Abdomen immaculate. Caudal femora rather short, with 
proximal swollen portion heavy, ventral margins unarmed, 
genicular lobes not spined**. Tegmina much as in nemoralis, 

reduced, covering slightly more than half the dorsal surface of 

the abdomen, veins heavy, stridulating area large, apex of teg- 
men rather broadly rounded. 

The female allotype shows, in addition, the following diag- 

nostic features. Tegmina slightly more elongate than in male, 

with apices slightly less broadly rounded. Ovipositor heavy, 
tapering distad to the acute apex, the shaft showing a very 
weak upward curvature, its ventral margin being straight in 
the proximal two-thirds. 

22In form of the cerci, exttiosus is seen to be almost intermediate between nemoralis 
and occidentalis, 

23 This is the only American species of the genus known to us in which the genicular 
lobes of the caudal femora are unarmed. 
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McNeill’s figure of a female of this species is sketchy 

throughout. In particular, the lateral lobes of the pronotum 

are not sufficiently deep, the angles are too sharp, the curvature 

of the margins overlooked, particularly the very slight but ap- 

parent concavity at the humeral sinus. 

Length of body ¢ 13.5, 2 14.5; length of pronotum ¢ 3.9, 

2 4.9; length of tegmen ¢ 6.8, 27.7; length of caudal femur 

$ 12.4, 2 15.8; greatest width of caudal femur ¢ 2.4, 2? 2.9; 

length of ovipositor 10.2 mm. 

24. Neoconocephalus triops (Linnzus) 

1758. [Gryllus (Tettigonia)] triops Linneus, Syst. Nat. 

Ed. X, i, p. 430. [“‘Indies”, probably the West Indies. ] 

1893. Conocephalus insulanus Scudder, (not Conocephalus 

insulanus Redtenbacher, 1891), Bull. Mus. Comp. Zool., XXV, 

p. 21, pl. IU, figs. 2 and 3.] 

1907. Conocephalus insularum Karny, Revisio Conoceph- 

alidarum, p. 38. (New name for Scudder’s preoccupied name. ) 

This variable species appears to be the cause of a large por- 

tion of the confusion and synonymy evident in the literature 

covering the American species of the genus. The synonyms 

obtusus Burmeister and dissimilis Serville have long been estab- 

lished. We have also added mexicanus Saussure, fusco-striatus 

Redtenbacher and variety tibialis Karny to the present 

synonymy**. 
In determining the Galapagos species, we have gone over the 

literature and extensive series of the genus from Colombia, 

Panama, Central America, the West Indies, and North 

America. We have found that the Galapagos species is triops 

beyond question, as recognized by us, and we consequently add 

insulanus Scudder and insularum Warny to the present 

synonymy. 
Moreover, it is clear from the several hundred specimens of 

triops now before us, that this species develops several dis- 

tinctive color phases, is very widely distributed through North 

24 Rehn and Hebard. Trans. Am. Ent. Soc., XL, p. 405, (1915). 
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America, northern South America, and the adjacent islands, 

and that this type does not divide into a multitude of closely 

related species, as has evidently been the opinion of many 

authors. 

Chatham Island, February, 1906, 1 ¢. 

GRYLLIDE 

Four species of crickets are known from the Galapagos 

Islands. One of these is found almost everywhere over the 

American continent and adjacent islands. The other three are 

peculiar to the islands. 

MyRMECOPHILIN& 

25. Cryptoptilum erraticum (Scudder) 

1893. Cycloptilum erraticum Scudder, Bull. Mus. Com. 

Zool., XXV, p. 23, pl. II, figs. 6 and 7. [ 6 ; Charles Island, 

Galapagos Islands. ] 

O) er 
Fig. 7—Cryptoptilum erraticum (Scudder). Dorsal outline of male 

pronotum. Tagus Cove, Albemarle Island, Galapagos Islands. (X 6%) 
Fig. 8.—Cryptoptilum erraticum (Scudder). Internal outline of caudal 

metatarsus and tibial and metatarsal spurs. Male. Tagus Cove, Albemarle 
Island, Galapagos Islands. (X 20) 

1901. Cycloptilum erraticum McNeill, Proc. Wash. Acad. 

Sci., III, p. 505. [¢, 2, juv.; Albemarle and Hood islands, 

Galapagos Islands. ] 

1901. Cycloptilum lepismoide McNeill, Proc. Wash. Acad. 

Sci., II], p. 505. (In part.) [ ? ; Abingdon Island, Galapagos 

Islands. ] 
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A series of four males, two females and several immature 

individuals from the material recorded by McNeill, belonging 

to the Leland Stanford Jr. University, is before us. 

Compared with the five other species previously assigned to 

Cryptoptilum, this species is found to be nearest C. antillarum 

Redtenbacher. The present is a more slender insect, with ex- 

pansion of pronotum caudad not fully as decided, dorsal surface 

of abdomen scarcely darker than pronotum, widely spaced 

minute dark annuli of antennz distinct, and female subgenital 

plate obtuse-angulate emarginate at an angle of slightly over 

ninety degrees. 

In the more distinct antennal annuli, which in antillarum are 

subobsolete to obsolete, and the weaker emargination of the 

female subgenital plate, convergence toward C. hesperwm Rehn 

and Hebard is indicated, the female subgenital plate in that 

species showing no emargination whatever. 

The distribution of antillarum extends through the West 

Indies and southeastern United States, hesperwm is known only 

from Lower California. 

Individuals of the species of this genus are all heavily clothed 

with scales. These scales are very loosely attached, however, 

and frequent specimens are often taken which have lost a por- 

tion of this covering, while specimens which have been care- 

lessly packed or placed in liquid preservative frequently lose 

practically their entire scale covering. 

McNeill placed far too great importance on the apparent dif- 

ferent degrees of scale covering in describing his lepismoide 

and referred the specimen of erraticum noted above to that 

species, apparently solely because it alone of the series of errati- 

cum before him had retained an ample scale covering. 

Length of body ¢ 7.8-8., 2? 9.9.8; length of pronotum ¢ 

4., 2 2.3-2.7; greatest pronotal width ¢ 2.6, 2 2.2-2.6; length 

of caudal femur 2 4.8, 2 5.2-6.; length of ovipositor 4.8-5. 

mim. 
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26. Cryptoptilum lepismoide (McNeill) 

1901. Cycloptilum lepismoide McNeill, Proc. Wash. Acad. 
Sci., III, p. 505. (In part®.) [¢, 2 ; Albemarle Island, Gala- 
pagos Islands. ] 

a, 
Fig. 9.—Cryptoptilum lepismoide (McNeill). Dorsal outline of male 
oe Type. Tagus Cove, Albemarle Island, Galapagos Islands. 

Y% 

Fig. 10.—Cryptoptilum lepismoide (McNeill). Internal outline of caudal 
metatarsus and tibial and metatarsal spurs. Male. Type. Tagus Cove, 
Albemarle Island, Galapagos Islands. (X20) 

A male at hand, taken at Tagus Cove on Albemarle Island, 
March 23, 1899, belonging to the Leland Stanford Jr. Univer- 
sity, is here selected as type. 

Two females, bearing the same data except that they were 
taken on February 4, 1899, are also before us. These specimens 
were apparently overlooked by McNeill. As this sex of the 

species has never been correctly recognized we would note that 
it differs from the female of erraticum only in its decidedly 
smaller size and subgenital plate which is less strongly emar- 
ginate meso-distad, forming there a strongly obtuse-angulation. 

The male type shows that in this sex the pronotal expansion 
caudad is much weaker than in erraticum, approaching the con- 
dition found in the south Mexican C. tubulatum Rehn and 
Hebard, while the visible marginal portions of the tegmina are 

not darkened as in erraticum. 

The maxillary palpi in this species have the fifth joint equal 
in length to the third, expanding evenly and weakly so that the 
greatest (distal) width is only two-fifths the greatest length, 
with apex weakly obliquely truncate. 

*> The female from Abingdon Island, described by McNeill as this species, represents 
an individual of C. erraticum (Scudder). It is probable that the immature examples 
recorded also represent that species. 
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Length of body @ 6.2, 2 6.5-6.8; length of pronotum 4 
3.9, 2 1.9-2.; caudal width of pronotum ¢ 2.1, 2 2.-2.1; 

length of caudal femur ¢ 3.7, 2 4.4.1; length of ovipositor 

3.6—3.7 mm. 

GRYLLINE 

27. Hygronemobius speculi (McNeill) 

1901. Nemobius speculi McNeill, Proc. Wash. Acad. Sci., 

III, p. 503, figs. 43 and 44. [2 ¢, 20 juv.; Tagus Cove on 
Albemarle Island, Galapagos Islands. ] 

Fig. 11—Hygronemobius speculi (McNeill). Dorsal outline of male 
subgenital plate and chitinous projections of titillator. Type. Tagus Cove, 
Albemarle Island, Galapagos Islands. (X 26) 

Examination of the two adult males and twenty immature in- 
dividuals of McNeill’s series shows this species to be closely 
related to, but distinct from, H. dissimilis (Saussure). Our 
assignment of speculi to synonymy under dissimilis*® is there- 

fore erroneous. 

We here select as type of speculi a male before us, belonging 
to the Leland Stanford Jr. University, taken at Tagus Cove on 
Albemarle Island, Galapagos Islands, on January 23, 1899. 

Compared with males of dissimilis in the Philadelphia collec- 
tions from Petropolis, Brazil, the following differences are 
noted. Maxillary palpi yellowish brown, with apex only of 
last joint suffused with a darker brown. Tegmina almost uni- 
form dark brown, the veins and distal portion of the dorsal field 
being only very slightly paler**. Dorso-internal spur of caudal 

tibia equalling metatarsus in length. Titillator developed into 
two elongate slightly inbowed arms, the apices of which reach 

26 Ent. News, XXVI, p. 197, (1915). 
27In the males of dissimilis before us the tegmina are as dark, with principal veins 

and broad caudal marginal portion of dorsal field strikingly buffy. 
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the apex of the subgenital plate and almost touch, thus enclos- 
ing an area roughly elongate-oval in shape”. 

28. Gryllus assimilis (Fabricius) 

ied 
1775. [Acheta] assimilis Fabricius, Syst. Ent., p. 280. 

[ Jamaica. ] 

1893. Gryllus galapageius Scudder, Bull, Mus. Comp. Zodl., 
XXV, p. 22, pl. III, fig. 8. [ 2, Albemarle Island; juv., Charles 
and Chatham islands; and all Galapagos Islands. ] 
The above synonymy was indicated by Rehn and Hebard at 

the time the genus, as found in America, was revised”. 

San Tomas, Albemarle Island, 1200 feet, October 30, 1905, 

2 juv. ¢ ; Indefatigable Island, November 11 to 22, 1905, 1 juv. 
? ; Chatham Island, October, 1905, 1 juv. ¢, 1 juv. @ ; Cor- 
morant Bay, Charles Island, October, 1905, 1 2,1 juv. @ ; and 

Hood Island, June, 1906, 2 juv. ¢,1 juv. @. 

*8In dissimilis the titillator is on each side produced caudad in a straight, slenderly 
conical process, about twice as long as its basal width. The inner margins of these 
processes, and the distal margin of the titillator intervening approximately form a 
semicircle. 

7? Proc. Acad, Nat. Sci. Phila., 1915, p. 296, (1915). 
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EXPLANATION OF PLATE 

Plate 18 

(The figures on this plate are all natural size.) 

Fig. 1—Schistocerca melanocera (Stal). Lateral view of female. Topo- 

type. Charles Island, Galapagos Archipelago. 

Fig. 2—Schistocerca melanocera (Stal). Lateral view of female. James 

Island, Galapagos Archipelago. 

Fig. 3.—Schistocerca melanocera (Stal). Dorsal view of female. Vil- 

lamil, Albemarle Island, Galapagos Archipelago. 

Fig. 4.—Schistocerca melanocera (Stal). Dorsal view of male. Villamil, 

Albemarle Island, Galapagos Archipelago. 

Fig. 5—Schistocerca melanocera (Stal). Dorsal view of male. Cowley 

Mountain, Albemarle Island, Galapagos Archipelago. 

Fig. 6.—Schistocerca intermedia Snodgrass. Lateral view of female. 

Topotype. Duncan Island, Galapagos Archipelago. 

Fig. 7—Schistocerca literosa literosa (Walker). Lateral view of male. 

Chatham Island, Galapagos Archipelago. 

Fig. 8—Schistocerca literosa punctata Scudder. Lateral view of male. 

Topotype. Hood Island, Galapagos Archipelago. 

Fig. 9.—Schistocerca literosa hyalina Scudder. Lateral view of male. 

Topotype. Tower Island, Galapagos Archipelago. 

Fig. 10—Halmenus eschatus, new species. Dorsal view of male. Para- 

type. Wenman Island, Galapagos Archipelago. 

Fig. 11—Halmenus eschatus, new species. Dorsal view of female. Para- 

type. Wenman Island, Galapagos Archipelago. 
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This paper deals with the bees and aculeate wasps collected 

in the Galapagos Islands while I was field entomologist to the 

Expedition of the California Academy of Sciences to those 

islands in 1905-1906. It also includes the few bees and wasps 

taken en route on islands between San Francisco and the 

Archipelago. Added to the list are other species of wasps 

taken on other expeditions to the Galapagos. 

The Galapagos Archipelago lies about 600 miles from the 

west coast of South America. Though crossed by the equator, 

a branch of the antarctic current bathes these islands and 

renders their climate a comparatively mild one. The lower 
May 21, 1926 
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islands are commonly barren but the higher ones intercept, in 

their upper portions, the moisture-laden atmosphere and thus 

not infrequently possess a luxuriant vegetation there. 

There yet remains a great deal to be done on the land in- 

vertebrates of the Galapagos and this is especially true of 

insects, whose habits and distribution are often specialized and 

restricted. The scanty list of bees and wasps shows a series 

of insects which have, I believe, reached their destination by 

the flotsam and jetsam method, and by flight. They certainly 

represent a very commonplace lot, easily adaptable to trans- 

portation to, and settlement in, such a territory. So far as I 

know the species, they do not show very much modification 

from mainland forms related to them. This is in sharp con- 

trast to the bees, wasps and other groups in general, of the 

more ancient and far more isolated Hawaiian Islands, for 

example. As in the Hawaiian group, insect immigrants are 

constantly arriving in the Galapagos. Beebe (Galapagos— 

Worlds End) noted the common milkweed butterfly (Danats 

plexippus) on Chatham Island in 1923 and this is the first 

record of that conspicuous and strong flying insect in the 

islands. 

The large carpenter bee (Xylocopa colona Lep.) and the 

Eumenid wasp (Pachodynerus galapagensis, n. sp.) are among 

just the sort of Hymenoptera one should expect in the Gala- 

pagos. One might well ask, however, why there are no social 

bees and wasps there when on the coastal mainland of Ecuador, 

600 miles away, they are among the most conspicuous and 

abundant of insects. Social insects such as these require a large 

amount of plant and insect food, a commodity not so abundant 

nor varied in the Archipelago; this, I believe, is an important 

reason for their absence there. 
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SAN MARTIN ISLAND (Off Lower California) 

APIDZ 

Four white banded bees, probably Anthophora sp., July, 

1905. 

REVILLAGIGEDO ARCHIPELAGO 

SAN BENEDICTO ISLAND 

LARRIDA 

1. Tachytes exornatus Fox 

One female taken July 26, 1905, on this rocky islet. 

It agrees perfectly with the unique female in the collection 

of the Academy of Natural Sciences of Philadelphia, and 

labeled: “type, L. Cal.” I did not go ashore on San Benedicto 

Island, but the wasp was said to be common there and doubt- 

less the young of a large short-horned grasshopper (Schisto- 

cerca ?) furnished the food supply for its young. 

SOCORRO ISLAND 

BEMBECID 

A discolored Bembix sp. doubtfully referred to this island. 

July 26, 1905. 

COCOS ISLAND 

Family EUMENIDA 

2. Odynerus (Pachodynerus) nasidens (Latr.) 

There are four females from Wafer Bay, Cocos Island, 

September, 1905. One of these specimens has been deposited 

in the U. S. National Museum. The propodeal crests show 

a slightly stronger outward bend at their inferior end than in 

most of the P. nasidens I have examined from elsewhere. 
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GALAPAGOS ISLANDS 

Family BETHYLID 

3. Scleroderma galapagensis Brues. 

This insect was described in the Proceedings of the Cali- 
fornia Academy of Sciences, 4th Ser., II, pt. II, No. 16, June, 
1919, from six females. They are small wingless insects, 
2.5-3 mm. long, and superficially rather resemble ants. It 
seems that these insects when collected were placed in a vial 

containing ants from the same locality, James Island, at about 

2000 feet, December 27, 1905, and naturally a mis-interpreta- 
tion has arisen about their association. They were found to 
be parasitic on beetle larvze, for in cutting open decayed trunks 

of a species of Scalesia, one of the endemic Composite that 
reaches its best development in the upland forests where it 
attains the dimensions of a tree, I exposed a number of rather 
large beetle larve and some pupz, the great majority of which 
belonged to a genus near Parandra (Spondylide), or to that 

genus. A few of these larve and one pupa were parasitized 
externally by sinall wasp grubs doubtless those of Scleroderma, 

adults of which were taken in these same beetle borings. 

Family THYNNIDA 

4. Agriomyia vagans Smith 

One female from Charles Island taken on the voyage of 
H. M. S. “Peterel” to the Galapagos Islands. 

The Thynnide are best developed in part of the Australian 
region, but are also well represented in subtropical and tem- 

perate South America. 

Family MuTILLIDA 

5. Photopsis galapagensis Williams, new species 

Male. Holotype. Length 8.5 mm. Slender. Pale brown, 
with most of the second abdominal and of the following seg- 
ments, except the apex of the body, a darker brown; mandibles 
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dark apically ; compound eyes nearly black; ocellus enclosing 

a blackish area; legs very pale, almost straw color; wings 

hyaline ; stigma brown. Head smooth, only sparsely punctate ; 

antennz with article three shorter than four, which is about 

equal to five; right mandible with one rather reduced and two 

distinct, apical teeth, left mandible with two distinct apical 

teeth, the inferior one the longer; inferior margin of mandibles 

notched about mesad so that the basal is wider than the apical 

portion; clypeus gently rounded out at the sides, then con- 

tinuing towards the transverse middle portion as a nearly 

straight line; the middle portion with a small tubercle on either 

side. At the middle base of the clypeus is a large rather low 

tubercle. Thorax shining with rather large well separated 

punctures ; forewings with the third submarginal and the third 

discoidal cells incomplete on the outer side; stigma fairly large ; 

venation of hind wings quite indistinct. Propodeum with 

rather large though not coarse reticulations, a few of the 

transverse carinule lacking mesad towards base; at each side 

at the distal end the propodeum is armed with a rather fine 

spine. First abdominal segment (pedicel) smooth, about three- 

fourths as long as the hind femora; its base flaring laterally 

into a spine; dorsally it is well arcuate, laterally gently, while 

its ventral profile is nearly straight and smooth, only slightly 

punctuate (for reception of hairs). At the apex, which is not 

constricted, the pedicel is about two times as wide as at base. 

The insect is sparsely clothed with pale erect hair; antennz 

with very short pile. A male paratype is about 8 mm. long, 

and another of the same size lacks the head. The ocelli of the 

males of these nocturnal insects are very large. The females 

are apterous and not commonly taken. They are most abun- 

dant in arid or semi-arid regions with warm summers, and 

frequently come to light in large numbers. 

Type: Male, No. 1870, Mus. Calif. Acad. Sci., taken by 

F. X. Williams, November, 1905, on South Seymour Island, 

a low, dry bit of land near Indefatigable Island. Paratypes, 

two males, same data. 
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Family PSAMMOCHARIDE 

6. Aporinellus galapagensis Rohwer 

This species has been recently described by Rohwer (Zoo- 

logica, Vol. V, No. 16, p. 174-175) from a single male col- 

lected on South Seymour, Galapagos, April 23, 1923, by the 

Williams Galapagos Expedition. Dr. William Beebe, chief of 

that Expedition, mentions in his book “Galapagos, Worlds 

End”, page 337, a small black wasp that he saw on Tower 

Island, but that he could not catch, dragging off a spider. 

This may have been the female of this species. In January, 

1906, at Wreck Bay, Catham Island, I captured a single speci- 

men of an Aporinellus, probably galapagensis. The spider it 

was dragging away is preserved but the wasp itself unfor- 

tunately was destroyed in being shipped from New York. The 

following is the description I made of it: 

Female. Length 7.5 mm. Fairly thickset. Black, marked 

with pale gray sericeous as follows: most of face, back of 

head, anterior, posterior and lateral parts of pronotum, the 

posterior quite narrowly; spot each side of scutellum, the 

postscutellum except the middle; propodeum except most of 

the disc and posterior face and lower sides; the thoracic pleure, 

coxz and largely the rest of the legs; abdomen with a large 

subtriangular median spot near middle length and posterior 

borders of two and three, and probably also of four and five 

(these being greasy). Mandibles red mesad. Some long hairs 

at base of head, near neck. Clypeus gently emarginate mesad ; 

interocular space at vertex rather narrow, about equal to the 

antennal joints two and three, or a little less; joint three longer 

than four; inner spine of hind tibiz nearly two-thirds the 

length of the basitarsus. Primaries with two submarginal cells, 

dark colored at apical fourth. 

This species seems closely related to Aporinellus intermedius 

Banks of Southern California, but differs from it, at least in 

the distribution of the sericeous markings on the abdomen. 

Nearly all the Psammocharide prey on spiders, from small 

ones to the giants of the American tropics. Many of the wasps 
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dig their own burrows, others utilize those of their victims; a 

third class are mud daubers and are addicted, one might say, 

to cutting off their victims’ legs, wholly or in part. 

Family EUMENIDA 

7. Odynerus (Pachodynerus) galapagensis Williams, n. sp. 

Very like Pachodynerus nasidens (Latr.) in form, pattern 

and sculpture. 

Female. Holotype. Total length 9 mm. Black, with yellow 

markings as follows: spot on each clypeal tooth, base of man- 

dibles, between antennz and eyes, above base of antennz, 

anterior and posterior margins of pronotum, small spot on 

pronotal lobe, the knees and a stripe along anterior side of 

tibize, transverse band on postscutellum, lateral crests, superior 

valves (near pedicel) of propodeum, abdominal segments two 

to six with apical band, that of five sinuate. Antennze reddish 

brown beneath; tegule testaceous, forewings ferruginous, 

greyish black apically; hindwings more hyaline, pale ferru- 

ginous about costa. Segment one of abdomen with some pale 

brownish testaceous laterally. Clypeus rather shallowly emar- 

ignate striato-punctate except the sides. Most of the head and 

thorax with deep separate punctures; thorax reticulate-punc- 

tate laterally and nearly smooth where the legs fold back 

against its sides; postscutellum with a delicate, serrulate trans- 

verse ridge; posterior face of propodeum concave, shining, 

with a low, smooth median carina, somewhat fusiform and 

with oblique imperfect strize therefrom; lateral crests at first 

subhorizontal, becoming at length vertical and terminating out- 

wardly at inferior end nearly at right angles, as a free and 

conspicuous subspatulate scale; valves large, the upper auri- 

form. Abdomen above weakly punctate, except at apex of 

segments, segment six finely reticulate; beneath with the ab- 

dominal puncturation coarser and more scattered. Clothed 

with pale silky golden hair, mostly appressed and finer and 

fess conspicuous on abdomen. 
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Male. Allotype. Total length 10 mm. Much like the fe- 

male. Clypeus margined with yellow except at base, the yel- 

low being much narrowed at apex, the color extending well 

into the emargination of the eyes; scape of antenne yellow 

beneath, flagellum brownish beneath. Abdomen with yellow 

bands on two to seven, that of seven subapical. Clypeus nearly 

truncate, the emargination being very shallow. Genital arma- 

ture very like that of P. simplicicornis Sauss. from Hawaii. 

There is a low thorn on the mesopleura. This male unfortu- 

nately was subsequently almost wholly destroyed in transit 

through the mails. 

Type: Female, No. 1871, Mus. Calif. Acad. Sci., collected 

in January, 1906, by F. X. Williams at Wreck Bay, Chatham 

Island. 

This insect is closely allied to Pachodynerus gauller Bréthes, 

from Venezuela which also has the propodeal crests well de- 

veloped though hardly as strongly as in galapagensis. 

Pachodynerus is a subgenus of Odynerus and was erected 

by Saussure for a group of stout-bodied wasps, the males of 

which have the antenne ending simply, i. e., not terminating 

in a hook. The subgenus is peculiar to temperate and tropical 
America. 

The Odyneri usually prey upon caterpillars which they store 
in burrows in the ground, in wood, in mud cells or in cells 

of other material. The egg is suspended from the roof or 
side of the cell by a fine thread. 

Family CRABRONID& 

The adult of this fly-catching wasp was not seen, but its 
easily recognized cocoons containing larvee were found at low 
altitude in cells in a decayed branch of an Erythrina tree, 

August, 1906, at James Bay, James Island. The cocoons were 
of the typical crabronid form such as occur in the Hawaiian 
Islands, and the single Galapagos cocoon preserved shows the 
remains of muscoid flies fastened at its smaller or basal end. 
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The wasps of the family Crabronide are noticeable for 

their massive heads. They make burrows in the ground or in 

wood and store these, in most cases perhaps, with flies, though 

at least two species catch small moths, and one captures “book 

lice’ (Corrodentia). 

Family LARRIDA 

8. Nitela darwini Turner 

This unique specimen measures 3.5 mm. long and was taken 

on Charles Island, Galapagos, by Charles Darwin on the 

voyage of the “Beagle.” 

All the wasps of this genus are of small size and active and 

undoubtedly many species still remain to be described. Not 

much is known of their habits. They nest in dry wood and are 

sometimes found running on the trunks of trees. Homoptera 

seems to form the provisions for some; but Bridwell took a 

South African species storing her nest with wingless Psocidz 

(Corrodentia). 

Family LARRID® 

9. Tachysphex galapagensis Rohwer 

This insect was described in Zoologica, Vol. V, No. 16, p. 

173-174, 1924, from six females and fifteen males, the lo- 

calities being Albemarle Island, March 21, 1899, and South 

Seymour Island, April 23, 1923. 

The wasps of this genus are exceedingly active insects and 

prey on orthoptera, chiefly on short-horned grasshoppers of 

which the young of the Galapagos Sphingonotus or Schisto- 

cerca, would be suitable. Most commonly they dig short, one- 

celled burrows and not infrequently provision several of these 

in a day. 
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Family APIDz# 

10. Xylocopa colona Lepeletier. 

This large carpenter-bee has been taken on many of the 

Galapagos Expeditions and is to be found on probably all the 

larger and on some of the smaller islands of the group. The 

female is blackish and the male tawny brown; this sexual 

dimorphism being common in the genus. The males are faster 

fliers and have a more highly pitched buzz than the females. 

There are numerous examples in the collection of the Cali- 

fornia Academy of Sciences, taken in 1905 and 1906, from 

Chatham, Charles, James, Indefatigable, South Seymour and 

Albemarle Islands. 

The species in the Galapagos has gone under several names, 

viz., X. mordax Smith, X. brazilianorum, and X. colona Lep., 

but I have followed Rohwer who had Galapagos specimens 

compared with X. colona from the Galapagos, in the British 
Museum. The genital armature of specimens from several 

of the islands of the Archipelago were dissected out and com- 

pared by me and proved to vary to a small extent. There is, 

however, a tendency for insular variation in this insect notice- 

able in the tint of the wings in the females, those in the col- 

lection of the California Academy of Sciences show a greenish 

blue iridescence from Charles, Chatham and James Islands, 

with those taken on Albemarle, Indefatigable and its small 

neighbor, South Seymour Island, exhibiting a distinctly bluish 

purple tint. 

This bee is rather a common insect and occurs chiefly at 

low levels and even along the sea beaches. It nests in wood, 

the several-celled borings having been found in the branches 

of Hibiscus tiliaceous, Croton sp., Bursera, and particularly in 

the very soft wood of Erythrina. Its larva is parasitized by 

the grub of a cantharid beetle which has a hypermetamor- 

phosis, the young active larve and the quiescent arcuate larve 

being several times found in the bees’ burrow at James Bay, 
James Island. More recently Beebe (Galapagos, World’s 

End) found the triungulin stage of what was probably this 
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cantharid beetle to the number of over 100 clustered about 

the wing bases of this bee from South Seymour Island. This 

observation induced me to examine the 1905-1906 Xylocopa 

colona more carefully and one male from Post Office Bay, 

Charles Island, was found harboring nine or ten of these small 

parasitic beetle larvee. 
Mites or Acari, sometimes in quantity may be present on 

these Galapagos bees. 
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narboroénsis, Camponotus, 286 

var., Camponotus, 287 

vulcanalis, Camponotus, 

285 

Myrmecophila prenolepidis, 276 

Myrmecophilinz, 338 

Myrmica bicarinata, 274 

ealdaria, 274 
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novogrenadensis, Camponotus, 301, 307 

norwegicus, Mus, 300 

nugax, Puffinus, 122 

(Nylanderia) fulva biolleyi, Prenolepis, 
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Cstrelata lessoni, 55, 56 
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Pale-billed Shearwater, 130 

Pallid Tree Finch, 244, 253-257 

pallida, Nauphoeta, 316 

Schistocerca melanocera, 323 
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Black-bellied, 23, 65 

Blue, 23, 47 

Bulwer’s, 12, 13, 51 

Cape, 12, 23, 36, 47, 91-92 

Capped, 6, 57 



372 CALIFORNIA ACADEMY OF SCIENCES 

Petrel, Carribean, 36, 57-58 

Chatham Island’s, 53 
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cocoénsis, 305 
itinerans, 277, 305 

itinerans, 262 

Priocella, 68 

antarctica, 14, 15, 17, 46, 47, 90-91 

glacialoides, 90, 91 

Priofinus, 68 
cinereus, 14, 18, 50, 59, 108-109 

gelidus, 59 

sericeus, 55 

46, 47, 48 
ariel, 47 

banksi, 47 
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axillaris, 14, 16, 19, 48, 53, 54 

brevipes, 14, 16, 19, 49, 54, 93-94 

brevirostris, 14, 15, 17, 49, 58 

caribbea, 15, 16, 20, 49, 57-58 
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Pterodroma, 14, 16, 19, 49, 56 

Rothschild, 265 

and Hartert, 122, 123, 141, 190 

Rowley, George Dawson, 9 

John, 116 

rubida, Solenopsis, 261 

globularia pacifica, 273 
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samtacruzensis, Camponotus, 261 

Camponotus (Myrmorhachis) 

planus, 263, 294-295 
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