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TREFACE TO THE PRESENT EDITION.
li\' THE Editor of the ZooLociic.vi. and Botanical roniioNs.

The Chief Commissioner of British Burma having determined to

bring out a new edition of Dr. Mason's work, phiced the manuscripts

of the Zoological and Botanical portions in my hands for the purpose

of arranging a thoroughly revised Edition. The MSS. in question

consisted of various emendations of the printed text, and a very

heterogeneous mass of scraps and cuttings, accumulated by my late

friend before his dcatli, but which were certainly not all of them

intended for publication, but rather as materials for the preparation

of an edition he never lived to bring out. Under these circumstances

I accepted the office, with the understanding that the work was to

be completely rewritten by myself, as that I saw was the only way

it was possible properly to amalgamate such a mass of material, and

hence the different arrangement of the present edition from that adopted

in the previous ones. Indeed, I had no choice in the matter ; for

several branches of the subject had since been so fully investigated,

that the task before the compiler of any new edition of Dr. Mason's

work was not so much to incorporate the new materials with the

old, as to combine the old materials with the actually larger and fuller

accessions to our knowledge of subsequent date ; and as Dr. Mason

himself did not so much claim to be an original observer in the

various branches of natural history, as the historian of the labours

of other workers in its several departments, I felt that the task

I proposed fo myself was merely the task that Dr. Mason would

himself have undertaken had he been spared thereto, though of

course the charm of the popular style of Dr. Mason's writing would

be lost, in the execution of the work by another pen.



VI PREFACE TO THE PRESENT EDITION.

As SO much of Dr. Mason's distinctive style will of necessity

disappear in the body of the work, it has been deemed advisable

to append the original prefaces of the earlier Editions, wherein my
deceased friend explains the origin of the work, and justifies even

an imperfect attempt to meet a pressing and undoubted want.

In the Botanical portion of the work I have to acknowledge

the friendly and valuable assistance I have received from the Eevd.

C. Parish, to whom I am indebted for the Catalogues of Orchids,

Ferns, Mosses, Lichens, Fungi, and Algfe, which have been arranged

and mostly written by himself. The substance of the work may be

described as mainly derived from the Papers on Burmese Plants

contributed by Ivurz to the Journal of the Asiatic Society of Bengal,

and the Forest Flora of British Burma by the same author. I have

also consulted the fine work of Le Maout and Decaisne on Descriptive

and Analytical Botany, translated by Mrs. Hooker and edited by

Sir J. D. Hooker, C. B. ; Balfour's Forest Trees; and the Cyclopasdia

of India, embodying the researches of Brandis, and numerous other

authorities, which need not here be quoted at length.

W. THEOBALD,
Deputi- Sitpt. Geologicax SuEVEi' OF India.

Lime House, Oundle, 1882.
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PREFxVCE
(TO TIIK FIRST KDITIOX).

Tins work owes its origin to the wants experienced by a translator of

the Bible.

Ever since the day that man was set to dress the garden of Eden and

to give "names to all cattle, and to the fowl of the air and to every beast of

the field," he has in every age and every clime been a lover of nature. It

has been remarked of the Hebrews, especially, that "they make such

frequent recurrence, for metaphorical expressions, to natural objects, and

particularly to plants and trees, that their poetry may almost be termed the

botanical poetry." The Hebrew and Greek Testaments contain between

seven and eight hundred names of natural jjroductious found in the countries

whore the books were written, and Michaelis says " there are upwards of

two hundred and fifty botanical terms." These names and terms enter into

many thousands of verses, the proper rendering of whkii depends

UPON A CORRECT KNOWLEDGE OF THE THINGS DESIGNATED. And hoW much

more lucid and interesting will appear the Book of God if these terms be

rightly translated

!

Throughout the inspired writings of the ancient Scriptures and in all

the teachings of the Apostles we find constant allusion to the works of

nature. And our Saviour in his parables and similitudes continually draws

from the natural scenes of the earth which his almighty hand had fashioned,

that " the invisible things of Him from the creation of the world might be

clearly seen, being understood by the things that are made." But had his

hearers been unacquainted with the peculiar names and properties of the

plants or animals to which he referred, they could never have felt as they did

the overwhelming power of his arguments and illustrations. And yet by

some translators, a very considerable proportion of the botanical and zoological

names that occur in the Bible are unnecessarily transferred !
" Not being

a zoologist, botanist, or mineralogist," wrote a distinguished translator, " I

have not unfrequently, in disposing of technical terms, whose meaning I

could not satisfactorily settle, gone the whole animal, plant, or mineral, as

the case might be, and transferred it."
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Ill this way many words are transferred for which there arc good

vernacular names, and a native has in his word a barbarous word that

conveys no idea, while, it may be, the original word designates a flower that

is wafting its fragrance within the lattice where he sits reading. This is

no fancy sketch. The caniphirc of the English Bible, the exquisitely

fragrant Lairsoiiia iner)ni8 or henna, is rendered in one Indian version by

camphor, and iu another the name is transferred, while the shrub itseK is

growing by the doors of myriads of native houses in both ludias, and for

which there arc established vernacular names in every Indian language to

which I can refer.

Such transfers always cast a deep shadow over the signification of the

passage in which they occur, and sometimes wrap it in impenetrable darkness.

For instance, Christ says to the Scribes and Tharisees, " Te pay tithe of mint

and anise and cummin and have omitted the weightier matters of the law,

judgment, mercy and faith." Here the antithesis can only be seen by a

knowledge of the trifling character of mint, anise and cummin, yet in two

Indian versions every one of these names is transferred, which renders the

clause, without a paraphrase, as unintelligible as the English Bible would

be with as many Choctaw words in their place. Still nothing coidd be more

unnecessary, for the readers of the version are nearly as familiar with mint,

anise and cummin as the people of Europe, and have as well established

names for them in their language.

In two versions made several thousand miles apart, the translators

transferred the original word for wood-aloes, although the people for whom
they wi'ote were well acquainted with it, and there were good terras iu the

languages in which they were translating by which to render the word, but

of both facts the translators were manifestly ignorant.

These examples, which might be easUy multiplied, illustrate the ad-

vantages which a translator with some knowledge of the natural sciences

possesses in dealing with the AVord of God. But the reader asks, "Why need

he enter scientificallj' into these studios ^ Why does he not take the

lexicons and other helps prepared for him ?

Many are the admirers of nature, but let it not be supposed that all

are her observing students. The pages of learned men in Europe and

America, who have incidentally written upon natural history, prove that

they are not.

Rosenm iiller is the author of the best work extant on the botany of the

Bible, yet his unskilfid treatment of the subject sufficiently attests his sliglit

knowledge of the science. Ilis descriptions are usually ill-written, and bring

before the eye of the reader no definite picture. They are often, moreover,
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very dcfcetivc, givinj? jjopular names, as beans and lentils, -n-bicli are indefi-

nilo and applicable to diliercnt species, and even to different genera, witbout

tbe systematic names, wbicb alone are definite and enable a translator to

render accurately.' Occasionally bis statements are erroneous. Of agallo-

cbum or wood-aloes be says, " Tbere is a species of tbis tree tbat grows in tbo

]\I<)luccas called (jaro, Linn;eus bas desci'ibcd it as Kaccaria (tgallocha." It

would perbaps be diiKcult to find two trees in tbe wbole vegetable kingdom

witli more ojiposite properties tban tbcse two species. Tbe Burmese are

well acquainted witb botb. Mr. O'lliley observed correctly tliat " Akyau

is a very fragrant and a very scarce wood, of bigb value witb tbe natives."

Tbis is agallocbum or wood-aloes. Tbe otber is a tree tbat tbe Burmese

call ta-i/aii, abundant near tbe sea, tbe juice of wbicb is said to produce tbe

most intense pain, and often blindness if it enters tbe eye. From its power

to produce blindness, tbe Karens call it tbe "blind tree"; and tbe natives are

all of tbem so mucb afraid of it tbat I bave sometimes found it difficult to

induce my boatmen to pull up bencatb its sbade.

In Carpenter's Natural History of tbe Bible, a popular Englisb work,

reprinted by Abbott in America, a description of tbe gecko is given wortby of

tbe days of King Artbur. "Itistbus described," says tbeautbor, "by Ccpede.

Of all tbe oviparous quadrupeds wbose bistory we are publisbing, tbis is tbo

first tbat contains a deadly poison. Tbis deadly lizard, wbicb deserves all

our attention by bis dangerous properties, bas some resemblance to tbe

cbameleon. Tbe name gcckoo imitates tbe cry of tbis am'nial, wbicb is

beard especially before rain. It is found in Egj'pt, India, Amboyna, etc.

It iubabits by cboice tbe crannies of balf-rotten trees, as well as bumid

jjlaces. It is sometimes met witb in bouses, wbere it occasions great alarm,

and wbere everv exertion is used to destroy it speedily. Bontius states tbat

its bite is so venomous tbat if tbo part bitten be not cut away or burned,

deatb ensues in a few bours."

It is well known in India tbat tbe gecko is as barmless as tbe cricket.

I bave bad tbem drop from tbe ceiling upon my naked band, and bang

suspended by tbe feet from my fingers witbout tbe sligbtest pain or inflam-

mation ensuing.

Stuart on Rev. xxi. 1(S, says, " Tlie bottom row of foundation stones

was jasper, wbicb is of a green transparent colour streaked witb red

veins " Sucb a definition of jasjDer I bave never been able to find in any

work on mineralogy, and Webster, following Dana, defines it, " An opake

impure variety of quartz, of red, yellow and also of some dull colours."

' See too a nu'ious recent illustratuni in the Ai)[)cu(lix, under Marco Polo and Polar bears.
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The distinctive ch;iracter of jasper from otlier minerals that represent it is,

" its opacity." The Greek -n'ord as used by the Apostle nndoul)tedly

designated the stone now called heliotrope or bloodstone, a mineral of a

remarkably deep rich green and translucent, but spotted with opake red

spots, supposed fo be red jasper. Tliere is in it something peculiarly agree-

able to the eye above all other precious stones I ever saw, or that probably

exist, and with heliotrope inserted in the version, the imagination of every

reader would picture to himself a foundation for the Heavenly Jerusalem of

the pleasantest stone for the eye to gaze upon that earth can produce.

Murray, in his Encyclopaedia of Geograjihy, the first work of its class,

says, " To the fig tribe belongs the famous banyan of India, commonly

called peepul tree, and constantly planted about Hindoo temples (Ficiis

reUgiosa)." But the famous banyan is not commonl}' called peepul, but

bir, and the jDecpul is not the banj-an, and the tree which is usually planted

about Hindu temples is not the bauj-an, but the peepul, and the banj'an is

not Ficus relkjiosa, but Ficus iiidica. Again, he remarks, " Far superior to

this (the cocoa) in the magnitude of its leaves, of which a single one will

shelter twelve men, is the palmj^ra palm {Borufisus fahcUiJbnnin), which

sometimes attains to one hundred feet, while its trunk yields abundantly

toddy or palm wine."

It is true the palmyra produces toddy, not however from the trunk,

but from the spathcs that bear the flowers and fruits; but the leaf of the

palmyra is not much larger than a large cabbage leaf, and the reference to

the leaf should have been to the great fan j^alm of Ceylon, Conjpha

umhraculifera, a palm not of the same genus with the jjalmyra.

In a little book published by the American Tract Society, it is

written, " In some hot countries, where water is scarce, travellers obtain a

supply from the palm tree," and the statement is illustrated by a very

good representation of the connnon plantain tree with a fine stream of

water gushing from an incision that has been made in the trunk.

The writer had jirobably some confused ideas of the palm producing

toddy, or the traveller's tree, handsome urania, which produces water when

a leaf is broken off, or of the water vine jjhj-tocrene, an immense creeper,

that grows on our thirsty mountain sides, which, when dissevered, discharges

a large quantity of water, that is a most grateful beverage on a hot day

when far above the streams of the valleys.

In one of the elaborate volumes of the United States Exploring

Exjicdition, it is said, " In its wild slate the peacock is jjeculiar to

Hindustan," while they are roving wild all over tliese I'rovinces, Aracan

and the Burman Empire. "Webster defines danimer as " a resinous substance
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obtained from a species of agathis or dammara, a tree allied to the pines,"

while hero it is obtained from the wood-oil tree famil_v, and a considerable

l^roportion of what Europeans often call daranier is a bard kind iif beeswax

produced by a bee tliat builds in hollow trees.

With teachers like these, Europeans and Americans come to India and

find themselves in the midst of a fauna and flora with which tiny are

unac(piainted. In sections where there are lexicons that define correctly

the vernacular names, the dlfHculty is scarcely felt. In Wilson's Sanscrit

Dictionary, for instance, the systematic name of nearly every plant and

animal known to the language can be found at once ; but if, as in Farther

India, the lexicographers are as much in the daik as tlio inquirer who

consults them, he has no alternative but to remain in darkness, or sit down

to the patient study of the objects themselves, and to this trial the

translator of the Scriptures must address himself, for it is not optional

with liim, l)ut is a part of his professional duty to render, if possible, every

word of the original bj' its corresponding word in the vernacular, and he

is so far wanting in the trust committed to him by the churches or societies

whose ambassador he is, if he shrinlcs from any study recpiisite to qualify

him for the accurate performance of his work.

In ordinary circumstances, the professional duties of most men preclude

them from bestowing the time and attention to the natural sciences necessary

to enable them to determine accuratclj' the character of the objects of

nature witli wliich they are unacquainted. It is not remarkable then that

our Chin-Indian literature abounds in error. Throughout India, wherever

there is European society, there is found a numerous class of English names

incorrectly applied to Indian productions, which almost nnavoidablj' lead

the translator or author astray, wlien unable to make a scientific examination

for himself. On this coast, for instance, it has passed from conversation to

books published within the last ten years, that turmeric is saffron ; the

flower of the thorn apple, the trumpet flower ; the tamarind tree, the

tamarisk, and its timber, iron wood ; the ebony tree is the cabbage tree of

one author, and the fig tree of another ; and ebony not being supposed to

exist, though abundant throughout the Provinces, is defined as "a kind of tree."

The fennel Howcr is " a kind of rice"; nettles, " a kind of thorn." Sweet flag,

sugar cane; and the date tree is the palmyra palm. Mica is talc ; serpentine,

jasj^er ; the carnelian, a garnet or ruby
;
gamboge, realgar, the red sulphuret of

arsenic ; natron, the carbonate of soda, is saltpetre; the nitrate of potash and

antimonj' is bismuth according to one authority, and James' powder accord-

ing to another. The porcupine is a hedge-hog; the hedge-hog, a pangolin;

the shrew mouse, a musk rat; the sand badger or arctonix, a hya3na; barking
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deer, porcine deer ; llio iiionito]-, a guana ; and the bloodsucker, a chameleon.

Tlie adjutant is a gull; the eagle, a swan ; the hornbill, a crane; (he sunhii'd,

a skylark ; and the grey heron, a water hen.

In a work translated from the Biirmese into English, and printed at

the expense of Government, the Burmese name of the common wild ox,

Bos somldii'iis, is translated bison; the sambur or rusa deer is elk; barking deer,

sj)otted deer ; the eagle is an adjutant ; cranes are called ci/ruxscn ; sunbirds

hnan-soJ; ; a coluber is translated a Ictuj snake ; a crocodile, an alligator ; the

toad, a "rough frog." Tin in one jdace is lead; and pewter, or a mixed metal

resembling it, is translated " white cojiper." The Bengal quince is rendered

oJ;sheet ; one species of millet, nap, another species of millut, barley ; barley is

translated mayau in one place, and iiiacr in another; arum is " i)ing (root),"

a species of yam, tluuhio; and the corypha palm, the palmyra paliu.

This last error maj' be supposed to be of little consequence, and yet

through it, the whole paragraph in which it occurs becomes false, and

illustrates a ijrecisely opjaosite argument from that for which it is brought.

The writer says, " As regards the inheritance like a palmyra tree, it is

the natui'e of this tree not to grow from cuttings or .shoots. Having lived its

time, it flowers and bears fruit. AYhen the fruit has fallen off, the parent

tree dies. After its death each fruit becomes a tree, and continues the family.

Whilst the tree was alive, no other tree could be produced ; so only on the

death of their parents do children inherit." The palmyra tree produces its

fruits annually, as regularlj' as the ajjple tree, and young trees may be raised

from it as easily as from apple seeds, while the parent tree is still living

;

so, if the comparison proves anything, it proves that children maj' inherit

before the death of the j^arent, just the converse of that for which the

comparison was made. Let however the original word be correctly trans-

lated, and no simile can be more striking and approj)riate. A corj^pha palm,

after it has borne fruit, lifts its blackened leafless head above all tlic other

trees of the forest, like the dead father of the woods struck by lightning.

Where two or more systematic names are attached to an article in

this work, they are, unless the contrary be indicated, the different names by

which the same object is designated by different writers. In Zoology, these

synonyines have been selected principally from articles published in the

Journal of the Asiatic Society by Dr. Cantor and ]\lr. Blj^th. In Botanj-,

the first name is the one under which the article will bo found in Yoigt's

Catalogue, if in that work, and in other modern writers ; while the second

is the Linnean name or the one by which it was described by Roxburgh

and by other authors of the old school.

The utility of these synonymes will be best understood by an example.
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Gesenius, RoscnmuUor, Iliirris, and otlier BiWioal writers, tell tlieir readers

that cophcr designates Liiicsonia inermis, and Dr. Wrigbt, in liis Illustrations

of Indian Botany, gives a handsome coloured figure of Lriirsoiiin ii/Iki. To

a person not read in hotany these will be .regarded as ditiereiit species; but

on turning to my article, the reader will learn at a glance that they are

different names given by different writers to the same plant. Thus it wdl bo

seen that our common barking deer lies scattered over the pages of natural

history under twelve different names, and without the synonymes, it might

be taken for twelve different species. In like manner, when objects have

several native names, as they often have, I give all that I have heard.

Still the investigator will not always obtain the object he seeks from the

native name, and this is a difficulty which no author can obviate, as it exists

in the language. Different objects sometimes have the same name, as, for

instance, the goat-sucker and the snipe. The Burmese call both wi/c-irofc

from their habit of dwelling on the eartli. Sometimes a slight distinction

is supposed to exist between different things, which is not always observed.

The Amherstia and the Jonesia are both at/iauhi trees, but the Amherst ia

is regarded as the female, and the Jonesia as the male tree, which is therefore

denominated atluuilii-jilw. So the male of the fragro'a is the gordonia or

anan-pho. The same object is often known by diflereut names. Our

knowledge of the existence of platina in Burmah was first furnished by

JMr. Lane, who said the Burmese called it slicen-tlian, but in his dictionary

he defines it s!iH-e-]>Iiipi or white gold. Some persons make distinctions

which others neglect. The water-lily and the nelunibium arc both called

Av/ff, or the l;i/n is restricted to the water-lilies and the nelunibium called

jm-duiig-jna. To many obscure species in every department of the natural

kingdom the natives have no definite names, on which they can agree among

themselves.

The local names used in Tavoy and Aracan are given where known,

the latter on the authority of Col. Phayre, from whom also were first derived

some of the Burmese names for birds and the smaller mammalia. It is only

within the last two years that the projier Burman name for eagle has found

its way into books, though it was communicated first by Col. Phaj're some

eight or ten years ago.

The present work does not explain mere technicalities for the naturalist,

but brings to light in the department in which it enters, a host of common

English words that have hitherto been left in this country like useless

lumber in the shade. To illustrate this position, take a single example from

the Ichth3'ology, in which, for tlie first time, the correct native names are

furnished of the following fish known to English readers: river-perch,

cockup, baud-fish, umber or sea-perch, Indian whiting, mullet, mango-fish,
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climbing perch, siiakeliead, ophidiuii, loiig-snout, doreo, poniplirct, vibaml-

fish, goby, carp, barbel, gudgeon, bream, white lisli, roach, flat-bellied

herring, thiTssa-ancliovy, bristle- tinned sprat, fresh-water herring, flying

fish, gar fish, haU'-billed gar fish, plagusia sole, brachirus turbot, adipose

cat fish, short-headed cat fish, eight-barbuled cat fish, long-finned cat fish,

two-barbuled cat fish, fork-tailed cat fish, barbulelcss cat fish, plotosus

cat fish, clarias cat fish, long-headed cat fish, hammer-headed shai'k, saw-

fish, skate or ray, sea porcupine or s(piare tish, fishing frog, common eel,

serpent-hearted eel, and conger eel.

Still no pretensions are made in this work to comjjleteness. It is not

a book composed in the luxiuy of literary leisure, but a collection of notes

which I have been making during the twenty years of my residence in

this country in the corners of ray time that would otherwise have been

wasted. Often to forget my weariness when travelling, when it has been

necessary to bivouac in the jungles while the Karens have been seeking fuel

for their night fires, I have occupied myself with analyzing the flowers that

were blooming around my couch, or examining the fish that were caught, or

an occasional rejjtile, insect, or bird, that attracted my attention. With such

occuj^ations I have brightened nianj^ a solitary hour, and often has the most

unpromising situation proved most fruitful in interest ; for the barren heath

with its mosses, lichens and insects, its stunted shrubs and pale flowers,

becomes a paradise under the eye of observation, and to the genuine thinker

the sand}^ beach and the arid wilds are full of wonders.

Without books and without means to convey away specimens, ray plan

was to note down just such characteristics in the objects that I observed as

secured most of my attention ; but when I came to comj)are ray notes with

descriptions in books, they would often be found to contain insufficient data

to determine the species, and sometimes even the genus, but perhaps enougli

for the tribes or families. In Botany this was sometimes necessarily the case,

because I frequently met with a plant in flower without the fruit, or in fruit

without the flower, whei'e both flower and fruit were necessary to determine

the genus. Often, again, never contemplating publication, when I had no

use for the article in translation, and no object in being precise, I was con-

tent, as with fish for instance, to satisfy myself that it was a cat fish, a

member of the carp family, or an eel, as the case might be, without making

observations which would enable me to distinguish the species.

Further investigation will supply many deficiencies and correct many
errors that are inseparable from a first attempt like (lie present, wliieli involves

the observation of so many objects in so many diflerent departments of

natural science and their names in so many languages. Still it is confidently

believed that no one can longer say of Farther India, as does Murray in his
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Encyclopinrlia of Geography :
" There are no materials on which wo can

atteiupt a botanical or geological dolineation of this territory. The zoology

also of these immense and luxuriant regions is scarcely known."

It will therefore be seen that a work like this was demanded, and I trust

it will commend itself not only to the Biblical student, but to authors in the

vernacular languages, esj)ecially to such as shall hereafter prepare iialivo

works on natural history. It will also be serviceable to those who translate

from the Burmese or Karen into English, and to all natives who read English,

and particularly to every one who desires to ^\rite on these provinces, either

in India, England, or America.

This is my reply to those machines for eating and drinking, digging

and woi'kiiig, hoarding and sj^ending, who ask " What's the use of it ?
"

They cannot well see the use of studj-ing the stars, observing the stratihcatiou

of rocks, or being curious about shells, minerals, and plants, birds, beasts,

and insects.

Tavoy, 1852.
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TO

LIEUT.-COL. ARTHUR P. PHAYRE,
COIIMISSIONEE OF Vv.dV.

THIS BOOK OF PEGU AND BURMAH,

\VHICn IS MITCH INDEBTED TO HIS RESEARCHES,

IS RESPECTFULLY INSCRIBED

BY THE AUTHOR.

The goWcn age -when Pegu was suvanna-lunime "The land of gold," aud the

Irrawaddy suvanna-nadee "The river of gold," has passed away, and the country

degenerated into the land of paddy, and the stream into the river of teak. Yet its

last days are its hest days. If the gold has vanished, so has oppression ;—if the

gems have fled, so have the task-masters ;—if the palace of the " Brania of Toungoo "

is in ruins who had "twenty-six crowned heads at his command," the slave is free.

Tliough a poor man cannot find sudden wealth as he may perchance in Australia

or California, he can ever find work, aud by two days' labour he can always earn

enough to maintain himself the whole weels ; so by one year's toil he may gain

sufficient to support himself three.

There is perhaps no country in the world where there are so few beggars, so

little suffering, and so much actual independence in the lower strata of society as in

Pegu. And perhaps in no part of India is the fire of truth upheaving those strata

to the light, and metamorphosing them mentally, morally and socially, more surely or

more rapidly than in Pegu.

Tutus bos ctenim rura pcrambulat,

Nutrit rura Ceres, almaque Faustitas,

Pacatum volitant per mare navitae,

Culpari raetuit Fides

;

Nullis poUuitur casta domus stupris,

Mos et lex maculosum edomuit nefas,

Laudantur simili prole ptierpcrae,

Culpam poena premit comes.

Longas o utinam, dux bone, ferias

Praestos Burmahiac ! dicimus integro

Sieci mane die, dicimus uvidi,

Quum Sol Oceano subest.





PREFACE
(TO THE SECOND EDITION).

Since the first edition of this work was printed, the annexation of Pegu

has widened the field of observation, and the influx of European residents

has multiplied observers. The results have been commensurate with the

favourable circumstances, and our knowledge of the country, its nations,

fauna, and flora, has greatly increased.

"\Ve are now well acquainted with several wild tribes, that seven years

ago were scarcely known by name. "When Capt. Yule wrote in 1857, he had

heard of no Karens " farther north in Burmah than the district of Tsalen."

We now trace them above Ava, and Bamo is of common occurrence in

Bghai poetry as the name of a large Burmese city to which the people

formerly went to make purchases, as they now do to Touugoo. His stock

of Red Karen vocables, which consisted of a single word, has been

multiplied a thousand-fold, and a book in the language is nearly ready

for the press. Still the want of some " really good account of these

tribes " remains in all its force, and is felt by none more deeply than

by the writer. All our knowledge of them is fragmentary and un-

satisfactory. The knowledge desired has not yet come up from the abyss

of darkness. It is easier to ask a native a thousand archreological questions

than for him to answer one correctly. Still the fragments are constantly

increasing, and time is a great revealer of seci'ets.

Materials for this edition have been gleaned from every available

source, both from printed papers and private corresi^ondence, and our

advance ujDon the first, which was very favourably received, may be seen

in every branch. Col. Phayre has added the Jackal ; Major Berdmore the

Mole ; Major Sparks the Rorqual ; and Rev. Mr. Benjamin the Dugong or

sea cow, to our Mammalia. From Mr. Blyth's reports, the birds have been

increased from two hundred species to nearly five hundred. Major Berdmore,

who was distinguished in nearly every branch of zoology, was especially

successful in his researches among the fish and reptiles, and has contributed

many new species. Capt. Smyth has furnished three hundred beetles, and

Mr. Theobald a largo number of sliclls. In botany the book is indebted

for nearly all it contains on the Ferns and Mosses to Rev. C. P. Parish,

who has also largely increased the number of flowering plants : while in

Glossology the three Karen vocabvdaries have been increased to nine,

pertaining to as many distinct tribes. Many good ideas have been appro-

priated from Capt. Yule's book, which is a fountain of facts on the history,
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ogeo<>;raphy, tiiul etlmologj' of IJurniuli. Extracts arc givcu from Col. Pluij'rc's

reports indicative of a uew government policj^. From the patronage afforded

the Karens, Government seems disposed now to foster the upward tendencies

of the wild tribes in India, more than heretofore. In a political jioint of

view the Christianizatiou and civilization of these tribes is a matter of mvich

more imjjortauce than is usually given it. Recent events have proved that

one hundred years of British supremacy in India have not attached the

Brahmin and Musselman to their English rulers any nearer than they

were at the close of the battle of Plassy. It is equally a2)parent that

where the Government acts in harmony with the Missionary, a Christian

and civilized community is formed on the mountains, which is bound to

the Government bj' a common religion and a common civilization. Though

it may be comparatively small, it may be made, by a wise government,

much more powerful than would be sujoposed by merely counting the

heads. For instance, here is a Karen wlio keeps in his nest a Sharp's

rifle, and knowing that he can use it twenty-five times without jiriming

again, and can load it at the breech with great rapidity without any

extraordinary amount of coiirage, he has confidence in his arms, and feels

himself a match for a dozen ordinary equipped natives. Thus a small

population, able to avail itself of the science of the nineteenth century, is

of far more political imj)ortance than a tenfold larger one at the same

point of civilization they were in when the Greeks ruled Asia. A force

might be organized in the mountains that the Buddhist inhabitants of the

plains in the event of war would dread ; but to be efficient it must not be

organized after the manner of ordinary corps. To bring the Karens to fight

under their own chiefs must be the object, and this with judicious manage-

ment can be done ; but to induce them all to obey cordially a single head is

a work of no easy accomplishment, owing to the clannish spirit which exists

so strongly among them. The Mauuepghas are jealous of the Pakus. The

Pakus would not obey a Maunepgha Colonel, and neither would follow

a Bghai leader. The same difficulties exist with the Mophas, Manumanaus,

and Gay-khos, and until something common to all is found, they can never

be brought to act together. Christianity, and Christianity alone, furnishes

this point of union. Widely as these tribes have been separated in habits

and feelings for untold ages, already the enquiry is, when thej' meet a stranger,

not to what clan he belongs, but whether he is a, pgha-ba-yiuca-pJio, "a wor-

shipjjcr of Jehovah." Any attempt to bring Christians and heathen together

will prove a failure. The banner of the corps must be the Cross, and their

motto the same that led Constantino to victory.

In Hoc Signo Vinces.

TouNGoo, 1860.
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F(ir tiivi;il errata tlio nudrr's indulgcnco is solicited, es[ieeiully as ref^ards the

barbarous and unfamiliar names of many insects. The more important are given

below.

P: 19, lino 23, for STELLARID.E read STELLAEIDEA.
59 ,, 16, erase Brriir.\ exclusa and .spionynis.

61 ,, 16, (ifier Andamans (nhl Tenasscrini.

10.5 ,, 7, _/(*/• Papilis r(V((/ Papilio.
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BURMA, ITS TEOPLE AND PPiODUCTIONS.

GEOLOGY AND MINERALOGY.

THE chapters devoted in previous editions of tliis worlv to Geology and
Mineralogy it has been deemed advisable completely to recast, as much of

the information has been altogether superseded by later investigations.' In the

earlier editions Dr. Mason thus quaintly prefaces the subject :
" Burma is a gigan-

tic geological museum full of magnificent specimens. All the principal formations

in books, and gathered and labelled in glass cases, are spread over the land in

immense masses, waiting for students to knock off specimens for themselves,

and labelled by God himself in characters known and read of all men that

interest themselves therewith. There are plutonic rocks and volcanic rocks,

and fossiliferous rocks ; Primitive, Transition, Secondary, Tertiary and Diluvial,

Eocene, Miocene, and perhajis Pliocene. All that is wanting is a Curator to point

out the places in the Museum where they are laid away. And here wo are."

Burma is traversed in a general north and south direction by three main
ranges of hills. Of these the most westerly is the Arukan range, which may be

held to originate in the somewhat complicated ranges east of Chittagong. and to

stretch thence south, with a general paiallelism with the coast, to Cape Negrais,

where it terminates. The next range to the eastward is the Pegu range,

commencing above the frontier, and running south as far as Eangoon, which
may be regarded as its farthest point in that direction. This range, which is

not more than half the height of the hill-ranges to the east, rarely rising abovo

2000 feet, forms the water-parting between the Irrawaddy and the Tsittoung rivers.

The hills east of the Tsittoung may all be classed with the system of ranges

which runs throtigh the Tenasserim provinces and then narrowing, is continued

south and forms the backbone of the Malayan Peninsula. These ranges are in

places far loftier than those to the westward, attaining to 7000 feet and upwards.

METAMOEPHIC EOCKS.

These rocks consist in Burma of granitoid gneiss, hornblendic gneiss, crys-

talline limestone, quartzito, and schists of various kinds. They mainly occupy

' For a fuller account of the GeoloE;y of Burma reference may lie made to chapter xxix. of the
" Geology of India " by Jlcssrs. Jlcdlicott and ISlanford, and to the intirestinp: sketch of the physical

featui-es of the Islands in the Uay of Bengal in " Stray Feathers," vol. ii. p. 29.



2 BURMA, ITS PEOPLE AXD PRODUCTIOXS.

a belt of countr}' to tlio cnstwanl of tlip Jiowcr foniintions, correspondinn; willi tlie

nmin ranges oast of the Tsittounji;. Between the Tsittoung and the Salweeii the

gneiss passes into a true granite, which weathers down into remarkahle rounded
masses, whieh have been well described by the Rev. C. Parish, in his notes of a trip

lip the Salween (J.A.S.B. 1865, part ii. p. 13o). Horublendic gneiss is subordinately

associated with the above rock, and crystalline limestone is also not unconunon.
No crystalline rocks (connected with the present group) occur in Pegu or Arakan
west of the ranges separating the Tsittoung and Salween Kivers.

THE MERGUI GROUP.

Resting on the metamorphio rocks, and next in order of age, we find in the

southern portion of the Tenasserim Provinces, a great accumulation of pseudo-

porpliyritic beds, of sedimentary origin, the characteristic feature of which is derived

from the presence therein of imbedded fragments of felspar. From having as yet

only been detected in the neighbourhood of Blergui, the}' have been termed the

Mergui group. 1'lie rock in its normal form is earthy, but higlily indurated ; it

passes on the one hand into a slate, without the conspiouousl}' por])h_vritic aspect

produced hy the imbedded fragments of felspar, and on the other into grits and
conglomerates. With these grits, and resting upon them, are dark-coloured earthy

beds, finely laminated, associated with hard (piartzose grits. The thickness of this

group may be placed between 9,000 and 12.000 feet. Ko fossils have been hitherto

detected in it, and its age is uncertain, possibly Silurian.

MAULMAIN GROUP.

The beds of the last group in the Tenasserim valley are succeeded, in ascend-

ing order, by hard sandstones in either thin or massive beds, with thin earthy

partings, often finely laminated. The prevailing colour is reddish, and some of the

beds are calcareous. Over these sandstones occur grey shaly beds, also sometimes

calcareous, with occasional beds of dark sandstone, succeeded by soft sandstones,

thickly bedded with grey and pinkish shaly layers intercalated, and upon theso

a thick series of beds of massive limestone. The whole group is between 6,000

and 7,000 feet thick or more, and contains fossils throughout, though usuall}' in

too poor a state for precise determination. Sjiirifer and Produclus are the prevailing

fossils, and the group is of distinctly Carboniferous age. The upper limestone is

more than 1000 feet thick. It forms the conspicuous murally-scarped hills near

Maulmain, and ranges up tlie Salween valley into the Karen-ni country (of the

"Red-Karens") beyond tlie British frontier; and the same formation not im[)robably

forms part of the Mergui archipelago, many of the islands of which are known to

consist of limestone, resembling that in the vicinity of Maulmain.

THE TRIASSIC GROUP.

Next in point of age comes in, a small area of rocks in quite another part of

Burma, rocks of the Triassio ago being only known as constituting a triangular

tongue in the Arakan range, running down from the frontier to a point about

west by north from Prome. The beds of this age are perhaps between 5000 and
COOO feet in tliickness, the most characteristic of them being some white-speckled

grits, with intercalated shales and sandstones, which attain about 1300 feet in thick-

ness, in the Illowa River, thirty-five miles west of Thayet-myo. Towards the base

is a calcareous conglomerate and a rubl)]y limestone containing a Cardila and a

few Gasteropods, and probaJjly at about the same horizon. At some few other

spots occ\irs a blue limcstime. which has yielded the only ty]ncal fossil of the

groujj, Ilalobiu Lommcli, a Triassic bivalve of very wide distribution.
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THE CRETACEOUS GROUP.

Beils of Cretaceous age are only certainly known on the west of tlio Arakan

range, in the southern borders of Arakan, near Maii in Sandoway. The detcrmina-

tiini of the ago of these bods, which have the appearance of being conformable to

the last, rests on a single specimen of Ammonites inflatns, a characteristic ' Ceno-

nianian' ceplialojiod, common in the ' Utatur ' liods of Southern India. No otlier

fo.ssils were found, and the country is very wild, and has not yet been brought

thoroughly under survey. There is, however, some probability that Cretaceous

rocks may exist in Tenasserim. On the Lenya River, in the e.\tromo south of the

province, a bed of coal occurs of very laminated structure, and containing numerous

small nodules of a resinous mineral like amber. This peculiar association of

mineral resin is characteristic of the Cretaceous coals of Assam ; and it is highly

probable the Lenya coal is of the same age. From Cape Negrais nortliward

stretches a considerable thickness of beds remarkable for the intense alteration

they have locally undergone. Their precise relations with the Cretaceous strata to

the north, or the Tertiary strata to the eastward, is not clear, and they may not

improbably embrace beds of both Mesozoic and Tertiary age. They are frequently

charged with silica, by infiltration, and in places display veins of fibrous white

quartz, associated with soapstone, chiefly along the western side of the Arakan

range, and nowhere can the intense alteration tlie rocks have locally undergone be

studied better than between tide-marks on the coast, where the liardened rocks

of this division stand out in the form of craggy ledges, boldly fretted by the

action of the waves and spray.

THE NUMMULITIC GROUP.

Rocks of Eocene age occur both east and west of the Arakau range. On the

east, at the froutier of Pegu, they are seventeen miles broad, in an east and west

direction ; but this breadth soon diminishes, though the group continues throughout

Pegu as far as Puriam Point, at the mouth of the Bassoin River. No precise

estimate of the thickness of this group can be made, but it not iuiprobably reaches

to 10,000 feet. The most conspicuous member of this group is a pale-coloured

limestone, charged with Nummulites and other fossils. Many of the shales, too, are

crammed witli similar organisms ; but well-preserved fossils are rare, and without

exception confined to the limestone or calcareous shales. In Thondoung (' liuie

hill '), near Thayet-myo, a bed of coal was formerly worked to a small extent,

but its development was too capricious and irregular to prove of value. It is in

this group, as will be explained further on, that the Burmese petroleum would
seem to originate. Although the age of the Tenasserim coal is not known, it may
not improbably be of early Tertiary age. Its quality is fine, the proportion of

volatile matter being large, whilst the amount of ash is small. Tlie beds containing

this coal are nowhere of great thickness, probably less than 1000 feet, and are

nowhere traceable over large areas, but form small basins along the Tenasserim

valley, their inaccessible position being a great bar to the profitable extraction of

the fuel they contain. At Thatay-khyoung, on the Great Tenasserim, a seam

occurs seven feet in thickness, including small partings of sand and clay ; whilst

at Heinlap, six miles distant, the seam is over seventeen feet thick. At Kaumapeying,

three-quarters of a mile north of Ileinlap, there is a seam eight feet thick, but which

contains much iron pyrites. A seam on the Little Tenasserim is only three feet

thick. The coal of the Lenya River has been alluded to as of probably Creta-

ceous age.

THE SIWALIK GROUP.

Above the Nummulitio group in Pegu and Arakan occurs a vast series of

sandstones and shales, the undoubted homologues of the Siwalik group of the sub-
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ITimalaj'an iTginn, ami representing the entire Middle and Upper Tertiary period

(Miocene and I'lioceno). Tlio bods, however, ditl'er from tlie corro.v[ionding

deposits of Northern India, in being distinctly marine, witli the solo exception of

the uppermost l)uds of the scries, which are probably of freshwater origin. A group
of shales at their base, 800 feet or so thick, has been Ke])arated under the name
' Sitsyahn shales,' from a village on the right bank of the Irrawaddy above Promo,
where they are well seen ; and a great thickness of sandstones, often highly fossili-

ferous, which succeeds tiiem, and cannot be far less than 3000 feet thick, has been
named the Prome beds, from being largely developed near Prome ; but the countiy
occupied by these beds is not favourable for accurate estimates of thickness. Near
Kama, on the right bank of the Irrawadd^y, a blue clay of this group is richly

fossiliferous, being charged witli Foraminifera an<l well-preserved though small

shells. Many of these fossils fall to pieces im drying. The topmost beds of the

group are s;ajdstones abounding in parts in TurritcUie, (;i.]n\\8 of the genus Cladocci-n,

and many other shells and radiates, together with sharks' teeth of two or three

genera (Laiiina, Carcharodon. etc.). These marine beds pass up into clays and
sandstones in which no marine fossils have been detected, but wherein trunks

of silicitied trees abound ; and as these are untouched by boring mollusca, it is

presumed the water wherein they floated was fresh. The great bulk of this fossil

wood is exogenous, and not coniferous; but in the gravels of the Irrawaddy rolled

pieces of silicified endogenous wood occur, undoubtedly derived from the same beds.

These silicified wood beds are the highest Tertiary beds exposed in Pegu, and are

now much circumscribed in their area by denudation. They occur on the right bank
of the Irrawaddy, near Thayet-myo ; still more largely north of Prome, and along

the Pegu range, till they are covered up to the south, and concealed by the gravel

and surface detritus, to the formation of which tliey have so largely contributed.

Ou the east of the Pegu range, in Toung-ngoo, they are also met with ; and across

the Tsittoung, to the eastward, they are represented by a lateintic belt, often con-

glomeratic, fringing the hills east of the river. The most characteristic fossils from
these uppermost beds are Stegodon Cliftii, Mastodon lalidcns, M. Sivalensis, Eliiiwceras

irnvadicus, Aceroiherlnm i>erimcnse, Uexaproiodnn iravadicus, Blcri/copolfimns disnHia,

Vishiutherium iruvadinita, ColossocJwIys alias, besides other less characteristic forms,

clearly demonstrating the relationship of these beds with the Upper Siwaliks of

Northern India. These Tertiary beds have not been traced south of Pegu,

but range in full force into Arakan, though their divisions have not yet been
worked out.

RECENT DEPOSITS.

Alluvial deposits are roughly divisible into an older alluvium called Bhangar
in India, and a newer alluvium termed Khadir. The present river-valleys are

usually carved out of the former by wandering river action, whilst the Khadir is

the deposit of flood-waters, in the broad valleys excavated in the older deposit.

In Burma however, along the great river-valleys, as the Irrawaddy, Tsittoung,

etc., the alluvium of the country belongs to the former class, no large areas being

occupied by the newer deposits, which are restricted within the narrowest limits to

the immediate channel of the river. In this respect a striking contrast exists

between the delta of the Irrawaildy and that of the Ganges, the richest lam] of

Lower Bengal being composed of Khadir land, which is almost wanting in Pegu.

This difference in geolojjical structure is au index of the different conditions of

the two areas. Lower Bengal, being an ai'ea of subsidence, permits the accumu-
lation pari passu of Gangefic silt, whereby the balance of level is maintained,

whereas in Pegu, which is either sfjitionary or rising, the deposits of the Irrawaddy

in flood are swept out to sea, and no deposit of Khadir accordingly takes place

save in actual proximity to the river-banks. Another cause ojierates to limit and

reduce to a minimum the deposition of silt from the Irrawaddy in Pegu, 'i'hu

rains falling early, the flood- waters, depurated of their coarser particles, as thoy
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leave tlie lulls, spread in sheets over the plains, farming huge inlaiul hikes, so

that on the turbid waters of the river rising, they are prevented from sprcadinr>-

far from the banks, in spite of the flatness and low nature of the ground, l)y these
depressions in the surface of the country being already occupied by water from
the hills, which by the end of the rainy season has acquired a clear brownish
colour, from decomposed vegetable matter in solution, but which deposits next to

nothing on the area covered by it, and from which all intrusion of turbid river-

water is efl'ectually barred.

INTRUSIVE ROCKS.

Under this head are included all rocks of a plutonic or volcanic character,

granite, trap, basalt, lava, serpentine, etc. Some rocks related to this class as 'ash-
beds,' though the product of volcanic agency, are spread out contemporaneously
with the beds wherein they occur by the action of tlie waters beneath which they
were erupted. Beds of this class (ash-beds) are frequently not easy to distinguish

from ordinary sediment.ary deposits, and are rare in Burma, but a small patch
occurs in Promo district at iMinet-toung or the ' black hill,' so called from the

colour of the surface soil, which precisely resembles the reijitr, or black cotton

soil of India. Tliere are three spots where this rock occurs; at two 'Minot-toungs '

the ash-bed, a contemporary trap as it is in part, forms the top of the hill ; whereas
in the third, the dark line marks the outcrop of the same bed inclined at a
considerable angle and clearly intercalated in the Tertiary series.

Granite.—This rock does not occur west of the Tsittoung, but east of that river it

is largely developed, and gives rise to very picturesque scenery. It stretches away
north beyond the British boundary up the Salween valley, and down south through
the Tenasserim Provinces into Siamese territory. This gre.it belt of granite is

remarkal)le as the rock wherein the tin-stone is imbedded, which forms one of the

most valuable mineral products of the country. Tbere are no workings of this

ore in Blartaban, thougli just across the border it is worked by the Karens, and
the metal run into the form of small pigs of about a ' viss ' in weight eacli ; but
there seems reason to believe that the ore occurs within the British territor}' also,

though in a wild and thinly-inhabited country. The ore is also known in Tenaa-
serini on the streams falling into the Ilenzai basin, and will probably one day bo
worked with protit when the country becomes moi-e accessible and populous.

TuAf, Basalt. Greenstone.—These rocks may be said to be unknown west
of the Tsittoung, but dykes of them traverse the metamorphic rocks east of that
river, and in Tenasserim ; they are not, however, largely developed, and call for

no special notice.

Serpentine.—This rock is met with in Pegu at various spots in the Arakan
range, mainly on the east side, that is, within the Trrawaddy valley. These outbursts
form three principal groups; the hills cmnposed of this rock being remarkable for

their sterile aspect. The most northerly mass constitutes a horse-shoe-shapod in-

trusion forming Bidoung hill nearly due west of Thayet-myo. Several masses also

occur north-north-west of Prome, one of which forms a long dyke-like mass running
for about five miles along the boundary of the Nummulitic and 'J'riassic rocks,

with the appearance of altering the latter, but not the firmer, though they are
much crushed, indicating therefore that the newer rocks are brought in contact
with the serpentine by a fault. Another group of upwards of twenty-one isolated

serpentine intrusions occurs west of Henzad.a, scattered over a length of twenty-six
miles in a north and south direction. The largest outburst is three miles in
length, but the majority are less than a mile in diameter. Associated with the
serpentine, and as though the result of its action on the neighbouring rocks,

occurs a great deal of the soapstone (kfnhjn) used liy the Burmese for writing.
The mineral is identical with that imported from Upper Burma, and occurs in

veins associated with fibrous quartz, the two being much interlaced. In some
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places to the soutli, on tlio western side of tlie Arakan range, the same veins of

fibrous quartz and soapstono occur, where no serjientiue is known ; but the

rock may exist undetected, as the sjjots are in dense junj;'le, where any close exami-
nation of the ground is ditTicult, and the same mineral also occurs near Sandoway.
The serpentine in Pegu is a characteristic dark-coloured rock, passing into a

gabbro, and cotitaining bronzito as an adventitious niinenJ, and thin veins or

partings of golden chrysolite and carbonate of magnesia. The rock is unfor-

tunately so much traversed bj' cracks or divisional planes as to be unfitted for

ornamental purposes. Serpentine also occurs in the Andaman and Nicobar
Islands, of probably the same ago, and in a similar manner as in the Arakan range.

TuAonYTK.—The only known locality for trachyte in British Burma is four

miles east by north of the village of Byan-gyee, on the Bassein Eiver, foiu'teen

miles south of Nga-pu-taw, and thirty miles south of Bassein. Here a mass of

trachj'to occurs six feet in diameter, surrounded by Nummiilitic strata. It is known
in the neighbourhood by the name ' Kyoiik ta Ion,' and is probably the projecting

end of a ' pipe-vein ' of the rock marking tlie point of issue of an old volcanic vent.

It is only fifteen miles east of a straight line drawn from Barren Island, an
active volcano in the Bay of Bengal, to Puppadoung, an extinct volcano in Upper
Burma.

YOLCANOES AXD MUD VOLCAIS^OES.

The only volcanic islands, or volcanic cones as they really are, in the vicinity

of Burma, are Barren Island and Narkondam Island, the former of which has

displayed signs of activity in modern times, whilst Narkondam is densely wooded
and appears extinct. These two islands are the termination in the Bay of Bengal
of the line of volcanic vents of Java and the Malayan peninsula ; but a further

extension of the same line or volcanic belt is indicated by the extinct volcano

of Puppadoung in Upper Burma.
The so called ' mud volcanoes ' of Arakan and Burma belong to a totally

different class, having no connexion with volcanic agency junperly so called.

The eruptions to which they are subject are due to the escape and ignition of

volumes of ' marsh gas ' which issues in a vast number of places in Burma along

the Arakan range, together with petroleum and feebly saline springs. Mud and
water are freely ejected by these ' volcanoes,' and lumps of stone and shale occa-

sionally more or less acted on by the flames, but no scorins, lava, or, other products

of volcanic action proper. The principal vents are at Memboo, on the Irrawaddy,

and in the islands of Eamri and Cheduba on the Arakan coast, with a few
scattered vents on the neighbouring islands. The ignition of the gas is ascribed

by Mr. Mallet to frictional electricity, and not to the high temperature of the

Bubstanccs ejected, which as a rule are unaltered by heat, jjartiallj' calcined lumps
being rare and exceptional.

In some parts of Prome, where springs issue in an alluvial tract or among
argillaceous beds, a pool is formed of deep mud, into which any animal falling

is in the utmost danger of being engulphed. These mud holes are especially

dangerous in dry weather, when they become caked over, with a treacherous crust,

with a soft ]iatch of a few feet in diameter in the centre, but which suddenly

yields beneath any heavy animal venturing on, and engulphs it in the semifluid

paste beneath.

The known connexion of petroleum and brine springs in America suggests a

few words on their relations in Burma. In Burma the only known localities for

petroleum lie within the area of unaltered Nummulilic strata, or of rocks of younger
age superimposed thereon. Brine springs, on the contrary, though rising through
these younger rocks, are more plentiful in an area comjiosed of altered rock of

presumably older character; hence, although in America brine springs may indicate

the probability of also meeting with pelrolcuin, yet in Piirma a copious brine spring
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would pi-obaWy sippiify that the horing had roacheil a hoiiznn lower than that of the

naphthagonous beds of the distriet. As the iiaphthagenous beds (as assumed) are on

a higher horizon than the beds whence the brine sjirings originally issue, petndeum

mav of course be associated with them, and brought up along with theiu to the

surface, loithin the area occupied by the newer naphthagenous beds ; but the reverse

does not hold good, and there is no ground for expecting to meet with petroleum

everywhere, in connexion with brine springs, when such rise, or are ' tapped

'

outside of the area of the naphthagenous rocks. In a word, in America, petroleum

is produced in rocks of very different ages, mainly Pal»ozoic, whereas in Pegu, it

seems confined to rooks of Tertiary ago alone, though the brine sjn'ings have a deeper

origin, and are merely fortuitously associated with petroleum at their point of issue

at the surface, when such point happens to fall within the area of the naphthagenous

strata.

The Tenasserim Provinces, writes Dr. Mason, " are well supplied with hot

springs, and some of them aro probaljly not inferior in their medicinal qualities

to the fashionable Spas of Europe and America." The hot springs of the Attarau

are situated within two miles of the old town of Attaran, and are thus described

by Dr. Heifer, " There are ten hot springs, or rather hot-water ponds, of which

I could only examine the nearest, as the access to the others was through deep

water of 130° Fahrenheit. Tiiis was a semicircular pond of about fifty feet in

circumference. In one place it was thirty-five feet deep. The quantity of carbonic

acid which the springs evolve seems to render the neighbourhood peculiarly adapted

to support vegetable life. The ground round the spring is strongly impregnated

with iron, and the water which runs over the ochre mud has a strong styptic taste.

The springs on the Attaran approach in their composition nearest to the celebrated

water of Tooplitz."

Dr. Mason also records hot springs " about four miles below l\rattah at tho

forks of the Tenasserim, and a few miles north of the latitude of Tavoy, highly

charged with sulphuretted iiydrogen gas, so readily recognized by its smell, which

is precisely that of the washings of a gun barrel, the odour in Ijoth instances being

prochiced by the same gas. Dr. Ilelfer says these springs belonged to the class of

sulphurous mineral waters tinged slightly with chalybeate like the water of P>rigIiton.

Mr. Bennett at a recent visit found the thermometer to rise in the hottest spring

to only 119°." Dr. Mason thus describes the Pai springs :

—

" On the margin of the granite range east of Tavoy, either near the junction of

the slate and granite, or in the granite itself, is a series of the hottest springs in tho

Provinces. I have visited four or five in a line of fifty or sixty miles, and found

them uniformly of a saline character. Around one nearly east of Tavoy, the stones

are covered with an efflorescence resembling epsom or glauber salt. Jlr. Bennett

found the thermometer in this spring to rise to 144°. Major McLeod visited ono

of the series at Palouk, and writes: 'There are two spots where the springs show

themselves. One immediately in the right bank of the river, and anotlier two or

three minutes walk to the north-east inland. There must be 30 or 40 bubbling u])

along a line of about 50 feet by 20. The hottest was 19G°, another 194°. No
disagreeable smell or taste.'

" The hottest springs are at Pai, ten or fifteen nules north of those visited by

Major McLeod. The principal spring at Pai,—for there are several,— is in a littlo

sandy basin in the midst of granite rocks on the margin of a cold-wafer stream,

where it bubbles up from three or fonr vents, and on immersing the thermometer

into one, the mercury rises to 198°, within fourteen degrees of boiling water. Its

location is rather peculiar, not being in a valley like the others I have seen, but

on the side of a hill more than a thousand feet above the level of the sea, and

surrounded by large masses of coarse-grained granite rocks, which seem to have

been detached from the summit above."

Another observer, Capt. .J. F. Stevenson, gives an acconnt of other springs at

the same place (J. A. S. B. 18G3, p. 383) :— " The Pai Iliver is about sixty-five miles

south from Tavoy town, near the Jlergui boundary. It rises in tho range of hills
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wbicli iutersects tins district between the Tenasseiini and the Tavoy liver-valleys,

and after a generally direct east and west course, falls into the sea about six miles

below the village of Kyoukhtsinj."
" We found tbo springs in a narrow granite rock cbaiincl, tbrougb wliich a

sballow stream falls in little cascades, divide<l by small pools. The most striking

feature of the scene was the jet of steam which seemed to give off the greater portion

of the clouds of steam overhead. It rushes out of a bole nearly midway down a

cascade some six feet high, with a noise precisely like that of a steaui jet, and with

such force that it drives tlie water of the cascade horizontally out some four or five

feet. The water which issues from this hole with the steam, or at least comes into

contact with the steam, was hot enough to boil an egg well enough to eat, in three

minutes."

Jlr. Tween examined the water from Pai, and found it to contain— "iron,

alumina, lime, potash, soda, silica, hydrocliloric acid, sulphm-ic acid, hydrosulphurio

acid, and organic matter which is nitrogenous."

In Blartaban, hot springs are frequent, rising in the valleys which intersect the

ranges east of the Tsittoung. Dr. Mason records a hot spring " at Touug-ngoo some

twenty miles east of the city, in the granite mountains, two or three thousand

feet above the plains; but the beat is not equal to those in the Tenasserim

Provinces."

There are also hot springs in the Lepan-bew-cboung, in lat. 19^ IG' 30", long.

9G° 3G' ; another in the Ch(Hing-maii-nay valley, lat. 18^ -ii', long. <JG^ -iG' ; and

a hot spring of loT Fahr. in the Hlay-loo-myouug-choung, lat. 18^ 33', long. OG"" 51'.

These are but a few of the springs which rise along this range of mountains and

few of which have ever been visited by a European.

The only hot spring known in Pegu rises in the bed of the Bulay stream, under

the village of Kwou-bulay, lat. 19° 15', long. 96" 16'; but the temperature could not

be taken, as at the time of my visit it was concealed by a sand bank which had been

washed over it.

Mr. Bunbury also discovered a hot sjiring near the sources of the Saudoway
Eiver in lat. 18-^ 6' 20", long. 91" 51'.

The list of minerals in the present edition is very much smaller than in previous

ones, as a great number have been omitted ; for example, all im|)orted factitious

minerals, as sulphate of copper, oxide of arsenic and its sulphides, vermilion, etc.
;

also minerals which have been included without any grounds, as borax, mercury,

diamonds, etc. ; and lastly minerals properly classed with rocks, as limestone, slate,

clays, etc. The classification adopted is that of I)ana.

Group I. NATIVE ELEMENTS.

Gold— ' Shwae.'

"Though not quite so abundant (writes Dr. Mason) as in California, there is

perhaps no mineral except iron more universally diti'iised over Burma than gold.

It is found near the old town of Tenasserim, where I have seen Burmans enqiloyed

in washing the sands of the river. Almost all the creeks (writes Dr. Heifer)

coming from the eastern or Siamese side of the Tenasserim river contain gold.

Tavoy river at its sources is rich in gold, and on the Siamese side of the water-shed,

several hundred persons are reported as permanently employed at the diggings.

It has been collected in the tin deposits east of Tavoy and on the sea-side of the

granite mountains south of Ye. Pegu was formerly so rich in gold that it obtaineil

the name Sacana-lhiimi ' the land of gold,' and the Irrawaddy was called Siivaii(uifi<li

'the river of gold,' while 'Thatung,' confessedly the oldest city on the coast, is

derived, according to Ijicut. A. St. John, from TlKion-Irtii't-ddtiiKj, literally 'Silvei--

gold-city.' In modern times Sliweijijcn up the Tsittoung siguilies 'gold sitting.'
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Mr. Fedden saw people wasliinj;- tlie snnds of tlie Salween for f^nld above the Ta-cau
feny, and lieard that it was ('(juiul near Baiizoe, in the Myet-s^wo valley, and Dr.
Oklhara wrote that in many of tlio streams in the upper part of tlie Irrawaddy gold
is washed." The following is a list of the princijial gold localities worked iu

Burma according to Dr. Mason :

—

Near the town of Tenasserim. Salween, above Ta-can ferrj'.

Eastern tributaries of the Tenasserim. Near Dauzee, valley of Myet-gwe.
Western tributaries, with Tin. Kibiung on the Irrawaddy, and its tribu-

Upper part of the Tavoy river. fary streams.

Ilenzai river. Near ThingadLau.
Shwegyen. Kyen-dwen.
Iloyan, near the Salween. Near Bhamo.

Of the Shwegyen gold forwarded to Calcutta by Major Berdmore, Dr. Oldham
wrote, " The specimens of gold forwarded consist of varieties ranging from dust
of the finest kind that could be mechanically separated, to small ' nuggets.' These
(nuggets) very well illustrate the mode of occurrence of the gold in its native
state imbedded in quartz, while the other specimens show that the general form in

which it is found in these washings is in small rounded flakes, or flattened plates

of various sizes. This gold is of considerable jiurity, one specimen was examined
with some care, and yielded in 100 parts 92 of gold and 8 of silver. This is

sufficient to show that the Shwegyeng gold is fully equal iu value to the average
quality of Australian g(jld."

5Ir. O'Riley also declares that a sample of Tavoy gidd examined in Calcutta
by the Assay Master of the j\lint, yielded S8 parts nearly of gold, and 9 of silver,

60 that Burmese gold would seem to be alloyed with 8 or 9 per cent, of silver.

Plaknum.

riatina (writes Dr. Mason) is found in the neighbourhood of Ava, but we
know nothing of it beyond what Col. I'urney wrote a quarter of a century ago.

The locality given by Burney is the Kyendween Kiver, and its western tributaries

near the town of ' Kanuee.' The Burmese call platina ' Sheen than,' and accordinp-

to Burney it is associated with gold, in the small tributaries of the Irrawaddy in

the direction of Bhamo. In confirmation of the occurrence of the metal in Burma,
Mr. Johnstone, writing to Dr. Mason in April, 1872, says, "I have also heard
something of platina, it is found at the place yon mention, also at the Piiver Moo,
and at a place on the Upper Irrawaddy, nearly opposite Mogoung. It is found
along with the gold by the gold washers, I cannot say in what quantity, as I

don't think they look specially for it, neither do I find that they make any use
of it." It does not, however, appear that any specimens of platinum have ever
been received, and its actual existence therefore rests on a single analysis of a
platina ' button ' from Ava, which is certainly remarkable, given by J. Priusep, iu

vol. iii. Gleanings of Science, which is as follows :—

•

Platina 35
Gold 6
Iridium ) ,_
r. \ 40Osmium }
Ar.senic ^„
Lead ;

--"

100

Specimens of the metallic substances associated with the gold of the Irrawaddy
would be valuable contributions to the Museum in Calcutta, and give certainty

to our present vague knowledge of the subject.
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IlUDOSMINE.

An alloy of tlio metals osmiuiii and iridium, only known as occurring ia

Burma from tlio above analysis.

Silver.

Jlcfallic silver is only known to occur in I'urnia as an alloy of gold, the

gold dust of Tavoy containing aljout 9 per cent, of silver, and that of Shwegyun
about 8, according to an analysis by Dr. Oldluun.

Carbon. Graphite.

Col. Bogle forwarded specimens of grapbite of fair qnnlity from the Tonassorim
Provinces, and Dr. IMason records having seen "fine specimens from the Kanneo
Valley, twenty miles north-east of Toung-ngoo, where the Karens report the sub-
stance abundant."

Group II. SULPHIDES, ARSENIDES, etc.

Stibnite. Sulphide of Antimony.

This metal seems not uncommon in some parts of Martaban and Amherst.
"It is reported as being often met with in the mountains that bound the valley of

the Thoungyeen. Mr. O'Kiley found it at the sources of the Attaran, and large

quantities of the ore have been dug up within seven or eight miles of JIaulmain."

This mineral is often confounded with the next, the term 'surma' being applied

to both, and both being used in powder as a ' collyrium.'

Galena. Sulphide of Lead.

This ore of lead is common in Burma, and is invariably argentiferous. The
mean of three samples from Martaban gave over six ounces of silver to the ton,

another sample nineteen ounces, one from Tavoy sixteen ounces, one from Toung-ngno
twenty ounces, and the mean of thi'ee sami)les from Bhamo over seventy-eight

ounces,—which shows the variability of the result from small specimens, and the

necessity of taking a large number of samples for averaging the value of the ores

of any locality it is proposed to work. The ore would seem generally' to occur

in limest(me. It is not however much worked in Burma, most of the metal
used in Ujiper Burma being brought from the Shan states.

O'Eileyite (Waldie, J.A.S.B. Proc. 1870, p. 279).

This mineral, which seems an arsenide of iron and copper, was obtained from
some spot in the Yoonzalin River by Mr. O'Riley, and may be considered as an
ore of arsenic containing some thirty-eiglit per cent, of that metal, and about the

Bamo amount of iron. It was also estimated to contain over thirty ounces of silver

to the ton, but nothing is known of its mode of occurrence.

Pyrite. BisDLniiDE OP Iron. Iron Pyrites. Marcasite.

This universally distributed mineral is common in Burma, but is nowhere
plentiful or put to anj' use. Some of the Tenasserim coals have it, whilst others

are free from its objectionable presence.

Chaloopyrite. Sulphide of Copper and Iron. Copper Pyrites.

This ore appears to have been obtained by Mr. O'Riley in the Attaran, and
Major Bogle forwarded from the Tenasserim Provinces to Dr. Oldham, "a specimen
of finely crystalline coj)per pyrites, imbedded in quartz, part of a vein which
if of any size would be a. valuable source of this ore. The ore is good, coidd be
very easily dressed, and might yield even with inferior management twelve to

fifteen i)er cent, of metal." The locality does not however, unfortunately, appear
to be known.
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TETRAnKDRITE. Sl'LPHANTIIIO.NITE OF CoPPER. GrEY CoPPER OrE.

According to Mr. O'lviley, tins ore occurs on several islands of tho IMeri^ni

Archipelago, and possil)ly in Jlartali.in, Ijut nothing certain is known regarding
tho localities it is found in. Bournonito, sulphantimonite of lead and cojiper has
been obtained near Maulmain.

Group III. CULORINE COMPOUXDS, etc.

Haute. Sodium Chloride. Common Salt.

Salt is iiiannfact lived on a small scale in Pegu from sea-water. Tho con-

centration is effected in thick earthen pots ranged in scores round a circular oven,

pierced with rows of holes into which the [lots lit, and are so sulijcctcd to the beat

of a fire within. English salt and rock salt from India are also Imported.

Group lY. FLUORINE COMPOUNDS.

Fluorite. Calcium Fluoride. Fluor or Dekbysiiike Si'ar.

"I have a small specimen of bluish crystals of fluor-spar which the Biirinan

who brought it said was found in the northern part of Province Amherst. As
the mineral is often found in connexion with lead, it is probable they will be
found together in these 2'i'ovinces." This discovery of Dr. Mason's is still un-

corroborated.

Group V. OXYGEN COMPOUNDS.

A. BINARY COMPOUNDS.

Corundum. Native Alumina.

Crystallized alumina, when transparent, constitntes according to its colour

sapphire, oriental ruby, oriental topaz, or oriental emerald, etc. Wiien opaque, or

hiassive and granular, it is termed corundum {karand), and emery when the mass
is partly comjiosed of hajmatitc and magnetite. Crystallized alumina is tlie

hardest substance after the diamond.
" The red sapphire (writes Dr. Mason) is usually denominated the oriental

ruby. Dana says, 'The best ruby sapphires occur in tho Capelan Mountains near

Syriam, a city of Pegu.' This is an advance on Phillips, who made ' Pegu a city in

Ceylon.' Still the mineralogists make slow progress in Geography. In 1833, a

letter from a Eoman Catholic priest, D. Amata, was published in the Journal of

the Asiatic Society of Bengal, which showed that the Capelan Mountains are

about seventy miles north of Ava, instead of being in the vicinity of Rangoon, aa

they would be if ' near S^'riam.'
"

The Capelan Mountains of Dana are doubtless a corrupt form of Kynt-pen, the

name of a village near the mines, and the mines themselves are simply pits

sunk in the ruby-producing gravel. Mr. Emanuel in his work on precious stones

remarks, " The most valuable tint is that particular sliade called by jewellers the

'pigeon's blood,' which is of a pure deep rich red without any admixture of blue

or yellow. The stones called spinel, and balas rubies are not rubies at all, but

belong to the class of sjiinels, a stone of an entirely different nature and form of

crystallization." Mr. Emanuel also gives tho prices of rubies as follows, that

is, for the finest and purest stones: 1 carat, .£14 to £20; 2 carats, £70 to £S0
;

3 carats, £200 to f2oO; 4 carats, £100 to £4.50. But all depends on colour, and
a ruby of 4 carats might, if it missed the true tint, be not worth £12.'

' 1 eamt=t grains ; l^jl J iarats = l oz. Troy.



12 BCliMA, ITS PEOPLE AXD PRODUCTIONS.

H/HIIATITE. SkSOUIOXTDE OF TliOIf.

To tliis species belong specular iron, micaceous iron, fihrous liaim.itito, etc.

A deposit of specular iron ore occurs on ono of tlie branches of the I'alouk

liiver. "The natives think it an ore of silver, and call it 'the silver stone.'
"

The same ore occurs in many places east of the Tsittoung Kiver.

Magnetite. PitoTOSESonioxiDE of Iron. Native Loadstone.

A valuable ore, similar to the last, but containing a mixture of protoxide as

well ; hence its effect on the magnet. It sometimes possesses ' polarity ' also, one

end of a fragment attracting the north pole of a magnetic needle, whilst the other

end repels it. A large deposit of this ore occurs some three miles north-west

of Tavoj'. Two specimens gave, on analysis by Dr. Ure, over GO per cent, of

metallic iron. Two other specimens were even richer, and none of them contained

either manganese or titanium.

LiMONiTE. Hydrous Oxide of Iron. Concuetionary Ikon Ore.

This is a valuable ore, but alloyed with clay usually. It is the ore which was

formerly smelted in the Prome district, where it forms hollow concretions and

nodular masses in some Tertiary sandstones in the district. Under this head

may be classed the yellow ochraceous and bog iron ores. Mason says these

ores are common in the provinces, but does not specif}' localities. These ores are

not now smelted, as English iron is imported more cheaply.

Spinel. Aluminate of Magnesiu^i.

The red transparent varieties constitute the 'spinel' or 'balas' rubj"-, which
differs from the oriental or precious rubj' in composition, hardness and form. The
'sapphire' or ruby crystallizing in hexagonal prisms, the 'spinel' in dodecahedrons,

which are often 'twinned' or macled. It forms the bulk of the green sand brought

down from Ava, and the residue is mainly composed of small saj)pliires. The com-

ponent of a handful. Dr. Mason describes as comprising every sliaile, "black, blue,

violet, scarlet, rose, orange, amber-yellow, wine-yollow, brown and white."

Cassiterite. Binoxide of Tin. Tinstone.

This mineral is abundant in Burma, and in association with the granite,

previously described as forming a belt through the Tenasserim provinces, is found

in a variety of spots from the Karen-ni country north-east of Toung-ngoo to the

Pakchan River in Southern Tenasserim. The works at JIalee-won, however, on

the Pakchan Eiver in north latitude 10^ 10', are the only ones which are regularly

carried on in I'.ritish territory. " The richest locality in the province of Tavoy

is nearly opposite the city of Tavoj' on the eastern side of the mountains. Capt.

Tremenheere found the richest deposit of tin in the province of Kalian on Mergui

Island, about eleven miles above the town, and near the Tenasserim Itiver. According

to Capt. Tremenheere, large scales of chlorite occur with it, and as they are generally

found where the tin is most abundant, the natives call it ' the mother of tin ' (query

mica?). The face of the hill is in one spot covered over with these, which apjiear

to have been brought down from the vein with other matter, from which the tin has

been separated by the usual mode of washing. This vein is descriliod as consisting

of decomposed granite three feet wide, in white sandstone, and dipping with a high

angle. No tin has been raised since the country came into our possession, but it

was worked during the Burmese rule, and valued as sujii)lying the richest ore of tin.

At Kay-mah-hpyoo, east of Toung-ngoo, and on the eastern slojies of the Pounglong

range, a few miles beyond the liritish boundary, tin is largely worked by llio

Karen-ui, or lied Karens, who cast (he metal iiilo small pigs of a ' viss ' each, whicii

circulate as rupees. According to Mr. O'liiley, the tin ore is not confined to IIhs

eastern slopes, but is found on the western side of the mountains, also in British
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torritnry. The following is tlie list of stajres liolwccn Toinig-ngno and Kny-niali-

hjijoo :

Toung-ngoo lo Klionng-niouk-k\v.-i miles 18

Khoung-niouk-kwa to Payluwa ,, 8

Payliiwa to Ho-gulay ,, 8

I?o-galaj' to Xatheilo „ 10

Nathoilo to Jlohwaydo „ 10
]\I()liwa3'do to Toiuibo „ 'J

'I'nunbo to Kailowbo ,, Ki

Kadowbo to Kay-niah-lipyoo , 15

The Briti.sh boundary is crossed about tho fourth mile on tho last march.

PsiLOJIKLANIs. r.LAf'K OxiDE OF MaNGANESE. WaD.

This ore is of doubtful occurrenoo in Burma, though Dr. Mason sa3's it occurs

on some islands of the Mergui Archipelago. Tlie bed of " Wad " I'epoi'ted by Capt.

Tremenheere on the Tenasserini was found by l\Ir. Piddington to contain no trace

of ui.anganeso, but to consist of a peculiar graphitous substance, between coal anil

graphite, which he named 'Tremeulicorito," but its claim to be regarded as a mineral

species is verj' doubtful. The jiaragraph therefore recording the existence of man-

ganese, at p. G4 of tho British Burma Uazctteer, should be expunged.

QuAUTZ. Silica.

Besides the ordinary varieties of quartz, green and yellow quartz are stated by
Dr. Mason to be found in the Tenasserini Provinces, and carnelian called by the

Burmese Kijal-tliwe ' fowl's blood.' As the red colour, however, is artificially induced

by burning or baking, it may be questioned if the stone is found originally in the

Province. The carnelian of commerce is derived from the trap rocks of Western
Inilia, and tho carnelian mines at Kajpipla are siru[)ly gravel-pits. The rough
carnelians are placed in earthen pots, and baked, and the " red " carnelians which
result are then sold. Dr. Mason also records agates as found at Mopoon and IMei'gui,

but their occurrence requires confiruiation, also amethyst. " Pebbles of amethyst, or

violet quartz, are brought from the mines in Burma, where tliey are regarded as a

variety of the sapphire ; the Burmese name signifying ' egg-plant sapphire,' or, as

they are sometimes called, ' egg-plant flower stoue,' from the blue flower of tho

egg-plant."

Agates may be divided into two classes, banded agates, to which class onyx and
sardonj'x may be referred, and " Moss " agates, which are sponges or other organisms

preserved in flint, and are of course confined to sedimentary rocks. Mocha stones

are banded agates with the appearance of filaments of moss between the layers.

These filaments are however inorganic, and merely dendritic cr3'stals of iron and
manganese. Some chalcedonies closely resemble true "moss" agates when clouded

with red proxide of iron or greeu earth. It is doubtful if either class of agates occur

in Burma.

B. TEBNAEY COMPOUNDS.

Pyroxene or Augite.

A constituent of the volcanic rocks of Puppadoung, etc.

Amphibolic or Hornblende.

A constituent of some metamorijliic rocks of Burma. Under this head are

included tremolite, actinolite, asbestos, and jade. This last is an important article

of export from Upper Burma. Its colours (Burmese or precious jade) vary from
pearly grey or whitish to light muddy or leek green or dark green. Rolled pebbles

of this are exteriorly rusty-coloured. A highly-prized variety is a pale grey with
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spots, clouds and veins, of a blight apple green. A block, considerably under

a cubic yard, was some years since, in L'angoou, valued at £10,000, but found no

buyers, though it is said £8,000 were offered by the Cliincse for it.

Garnet.

A subordinate constituent of some metamorpbic rocks.

Beryl. Silicate of Aluminum and Glucinum.

Common beryls are the " aqua-marine " of jewellers. The emerald is a moro
vnlnablo variety coloured by chrome. Both aqua-marines and emeralds are said to

bo brought from Upper Burma.

Chondiiodite.

In granular limestone near Mandalay.

Tourmaline.

Schorl, or black tourmaline, occurs not rarely in the metamorpbic rocks east of

the Tsittouiig. Ked tourmaline also occurs in Upper Buruia, and Symes, the liiitish

Envoy to the King of Burma, was presented with a superb red tourmaline valued

in England at £500.

Gypsum. Hydrous Calcium SuLrnATE.

The only form of gypsum in Burma is in the shape of thin veins traversing

some of the Tertiary clays of tho province. When tran.sparent, it is termed

selenite.

Calcite. Calcium Carbonate. Calcareous Spar.

Crystalline carbonate of lime usually occurs as a vein traversing limestone or

other rocks, or occupying cavities. It also occurs in the form of " stalactite,"

depending from limestone caves, being deposited gradually by the water trickling

from the roofs. That which accumulates on the floor is termed "stalagmite."

It is usually mixed with a proportion of iron and alumina, but when crystalline,

forms a handsome and ornamental Ijuilding stone (as in the grand mosque at

Cairo), and is then termed oriental alabaster. It is abundant in the limestone

caves of Burma. An impure earthy form occurs in travertin or calcareous tufl'a, de-

posited on the surface of rocks by running water, and which is a valuable source

of lime when, as is usually the case, it is plentifully developed. Arragonite is

of the same chemical composition.

Natron. Sodium Carbonate (impure).

" Natron is said to be abundant in some localities above Ava, -where the Bumiese
use it for soap, and call it 'earth-soap.' This is the material of which Jeremiah

R])eaks, 'Though thou wash thee with nitre,' and to whose efl'ervescing property with

acids allusion is made in Proverbs, ' as vinegar upon nitre.' In both instances

tho translation ought to be ' natron,' which abounded in Egypt, and was well known
to the Jews."

Group VI. HYDROCARBON COMPOUNDS.

Petroleum. Naphtha. Earth oil.

The commercial Rangoon oil is mainly derived from wells in Upper Burma, but

a little has been obtained in the Thayct-niyo district from wells sunk in the Tertiary

sandstones, which are younger than the Nummnlitic rocks of the district. An entirely

ditferenl-looking oil to the thick " Jfangooii " oil is procured from rocks of similar

age as those wliich. yield petroleum in I'egu, on the Arakau coast and some of tho
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aiTJoining islamls. The Arakaii oil is a clear tliin liquid rescmblint^ slicrry in colour,

ami with a peculiar opaline tinge, and this liinpi<l oil would seem to be confined to

the country near the coast and west of the Arakan range, as the darker oil is to the

valley of the Irrawaddy and the country east of the sauio lange.

Ambeu.

Tliis mineral is not found in Pegu, but Upper P.urnia "has long been famed

for its amber mines, which arc near the sources of the Kyen-dwen, where the district

is called ' Payen-dwen ' from paijeii, amber, and dwcn, a pit." The mines however

were even in 1837 approaching exhaustion, and Dr. Griflitli oidy found ab(iut a

dozen men employed in them. Anderson remarks that "the amber most valued at

Jlomien is perfectly clear, and of the colour of very dark slierry, and is sold by its

weight. A triangular piece of this kind, about one inch long, and one inch in its

greatest diameter, cost about five rupees at Momien."
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ZOOLOGY.

TTTE zoological armngc-mont in the prcai-nt Edition is a natural ono, tlio lower

forms bi ing considered first and the chain of animated Nature being regarded as

terminating in Man. The arrangement of the different divisions follows in the

main the valuable little text-book entitled 'Zoological Classitieation,' by F. V.

Taseoc, from which considerable extracts have been made. Pope, though profoundly

ignorant of the scope and method of scientific zoology, yet formed through his

innate strong sense a very just idea of its aims and results.

" Sec, through this Air, this Ocean, and tliis Earth

All matter quick and bursting into birth.

Above, how high, progii'ssivc life may go

!

Around how wide ; how deep extend below !

Vast chain of being ! which from God began

Natures ethereal, human, angel, man.

Beast, Bird, Eish, Insect, what no eye can sec,

No glass can rcacli, from Infinite to thee

;

From tliee to Nothing.

41 * « * * * * »

All are but parts of one stupendous whole,

AVhose body nature is, and (lod the soul

;

That changed thiough all, and yet in all the same

;

Great in the Earth, as in the ethereal frame

;

Warms in the sun, refreshes in the breeze.

Glows in the stars, and blossoms in the trees.

Lives through all life, extends through all extent,

Spreads undivided, operates uns]ient

;

As full, as perfect, in vile man that mourns.

As the rapt seraph, that adores and burns."

Sub-Kingdom I. PROTOZOA.
Class llIIIZOrODA.

Order FORAMINIFERA.

To this ord(.'r belong the beautiful little organisms (resembling Xamnmlitcs),

which abound on many sandy beaches along the Aiakan Coast, and look like some

very white and flat pulse, less in size than a mustard seed. These shells are

exiiuisitc and comjilex structures, but as found on the shore are only dead and

bleached. When alive, the chambers arc filled with a gelatinous substance called

'sarcode' or 'protoplasm' endowed with life, as evinced by the jiower it possesses

of assimilation and secretion, and to the operation of which, tlie varied forms of

shell, both siliceous and calcareous, are due. To this order belongs ono of the oldest
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forms of life, Eoioon (thousli Uio cl^iim of Eozoon to bo rcirardod ns an fiiiim;il Ims

been disputed), and both the whito chalk of Okl Eiidaud and the Kunumilitic

limestone of Europe and Asia (extensively developed in Afghanistan) are lartjely made

up of these organisms. A living species too is now filling up the Atlantic depths

with the Globitierina oozo as it is called, and it is known that they are capable of

existing alive at even such enormous depths as 2000 fathoms or more.

Sub-Kingdom 11. CCELENTERATA.
Class SPONGIA.

The sponges of Burma both marine and freshwater await invi'stigation. They
are " fixed acpiatie organisms comjiosod of an aggregate of am(i-d)iform bodies, each

provided with a mouth and numerous pores, and including a fibrous framework

strengthened by horny, calcareous, or siliceous spicules. ],arva? free swimming"
(Pascoe). Saviile Kent describes them as " colony building, collar-bearing tlagidlato

monads, exhibiting neitlicr in their embryological nor in their adult condition

phenomena that do not find their parallel among the sim])lo unicellular protozoa."

The spicules imbedded in the sarcode of .s])<)ngcs arc beautiful obji^cfs under a

microscope. Sponges are divided into three cu'ders: Mii.rottixnuiiic. gelatinous sponges,

without skeleton ; FibroxpoHgiic, with siliceous or hoiuy skeletons ; Calcospongue,

with calcareous skeletons.

The second order embraces the family Ift:rin'fiiie!Ii(he, to which belongs that

marvellous form EKplecfclhi, or ' Venus ilower-basket,' as it is called, a cornu-i'opi'.B-

like structure of interlacing glassy threads ; and the curious Ifi/a/oiicma or glass lopc

sponge, so well described and figured in his ' J)epths of the Sea,' by C. Wyvillo

Thomson, allied forms to both of which may not improbably be met with in Uurmcso

waters when the dredge has forced them to reveal some of their buried treasures.

Class nYDROZOA.
Simple or compound organisms, the individual polypite consisting of a sac,

composed of an outer and inner membrano inclosing a stouuieh, not ditl'ercntiated

from the general body-cavity, the opening furnished with tentacles. Kc]n'oducti(ni

takes place by ova or zooiils, partially in(le]H'ndcnt organs jmulueed by gemmation.

In this class alternation of generations occurs, that is, after some agamic generations,

sexual organs are developed e.\terior to the body-cavity.

Sub-class UYDROIDA.

Order ELEUTItEROBLASTEA.
To this order belongs the common freshwater 'jwli/pus ' (^Jli/i/ra viridis) of

Europe.

Order G YJrXOBLASTKA.

Famihj Eudendriidse.
Eudendrhtm eamostjsi, Armstrong. Arakan Coast, 10 to 70 fathoms.

Order CALYPTOBLASTEA.
LAFoii.v KLONGATA, Armstrong. Diamond T. lietween tidcMuarks.

Haxicornabia sutosa, Armstrong. Cape Negrais and ('lieduha, thu Terribles,

in 8 to 25 fatlioms.

II. PLUMOSA, Armstrong. Chcdnba, 10 to 15 I'atlioms.

Skutularella RKiosA, Armstrong. Arakan Coast, 10 to 15 fathoms.

TnrMAEiA coJiPREssA, Armstrong. Diamond I. between tidemarks.

Antennella Axlmanni, Armstrong. Cheduba, 8 to 10 fathoms.

For desci'iptions of the above Hydroid zoophytes see Dr. Armstrong's Pajicr in

Journal As. Soe. Bcng. 1879, p. 98.
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These animals are usually delicate plant-like forms, composed of colonics of

social zoophytes attached to fixed objects, and theii' develojimeiit is bj- ' buds' -vvliicli

on maturity are detached and float away, and arc in their free stage of existence

known as Medusa. "The Medusoid ' t/onop/iore ' is composed of a swimminfj-bell

(ncctocalyx) with its inner margin produced into a delicate membrane called the

' velum,' its outer margin bearing the tentacles. From the centn^ hangs a tubular

bodj-, the manubrium, containing the body-ca\'ity and acting as a polypito. The
body-cavity is connected with fuur or more canals radiating to the circumference,

and giving rise with their branches to a circular canal." (Pascoe.)

I quote so much of the life history of these animals as is probably not generally

known, showing that many of the elegant free-swimming Medusce arc merely the

early stage of a tixed hydi'oid zoophyte.

Order HArLOMORPHA.
These are the true Medusa: or Aenlej)/ice of Cuvior, the embryos being developed

from the parent, similia similibus, witlunit passing tkrough an intermediate stage of

iledusoid ' ffoiioj)hore,' as in the last order.

Class ACTINOZOA.
The stomach is separated from the exterior wall by an intervening space,

radiately divided into compartments by membranous partitions, \^herein the repro-

ductive organs are lodged. The ova devclope into free gcnns with vibratile cilia

{I'lunula). Reproduction is also effected by ' budding,' or by the separation of

portions from the edge of the base {Gosse). Sexes either united or distinct.

Sub-class ZOANTHARIA.
Polyps with simple or occasionally branched tentacles, six in number, or a

multiple of six.

Order MALACODERMATA.
To this order belong the 'sea anemones' which form so beautiful a feature in

a well kept aquarium, but the Indian forms have as yet received little attention.

They have no skeleton, and are mostly solitary—the ZoantJiida only being united by
a common stem.

Order SCLEROBASICA.

This order embraces the branching horny ' corals ' devoid of a rigid skeleton.

Order SCLERODERMATA.
These are the stony corals, including those species which in tropical seas form

coral reefs. The animal of the coral is of a gelatinous consistency, the ' coral ' being

the common skeleton of countless thousands of the coral animals, to which the

'coral' owes the -sdvid hues it presents during life. No attempt has as yet been

made to catalogue the corals on the coast of Burma, though a few species procured

by myself are in the Indian Museum at Calcutta.

Sub-class ALCYONARIA.
Polype with ('ight ])innately fringed tentacles iu one series.

Order ALCYONIACE.^.
Ectoderm leathery with calcareous spicules imbedded. No sclerobasis. Per-

manently rooted.

Family Alcyoniidae.
Nephthya, sp. Arakan.

A single specimen (which Dr. Gunther was unable to determine specificalh)

was obtained by mo on the coast (W. T.j.
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Ordor GORGONIACE^E.
To tliis order belongs the ' red coral ' of commerce, a speeios found in the

Mediterranean Sea only, and which has no relation to those lumps of red coral in

the form of aggregated pipes {tuhipora musica), which one sees in all coUectious of

shells and miscellaneous curiosities from trojjical ports.

Order TUBIPOllACEiE.

Coral in the form of tuhes, bound together by horizontal plates. No septa.

Polypes completely retractile, those of the common red organ-pipe coral [tahiiiura

musica) being of a violet or gTass-grceu colour during life.

Sub-Kingdom III. ECHINODERMATA.
"All cchinodenns have a calcareous skeleton, and many are provided with move-

able spines. A characteristic apparatus of vessels termed the ambulacral or water-

vascular system is pi'csent. It is composed of a ring round the phai-ynx, from which
proceed a number of radiating canals commonly giving off cEEcal appendages, as well
as branches, which enter the retractile tube-i'eet, often furnished with a terminal

disk or sucker, which with the sjiines are the organs of locomotion." (Pasooe.)

Class CRINOIDEA.
To this class belong the ' sea lilies,' so numerous in PaJitozoic and Mesozoic seas,

and whose joints form no inconsiderable portion of some ornamental marbles. The
C'omaluUda of the present seas belong to the same class, the immature Comatida

being fixed on a stalk like the old ' sea-lilies,' but the adult animal becoming free

and capable of locomotion.

Class STELLARID.5E.

Order OPHIUROIDEA.
The disk is entire and contains the viscera. The arms are attached to, but are

not prolongations of the disk, and are formed of four rows of calcareous plates. The
arms are devoid of suckers, and are themselves the organs of locomotion. The arms
are extremely brittle and are spontaneously detaclu-d, if the animal is molested,

whence the popular name of ' Brittle stars ' which they have received. Some species

of these ' Brittle stars ' abound under stones at low water on the coast of Burma, but
have not been speciflcally identified.

Order ASTEROIDEA;
The disk is more or less lobcd, the lobes being prolonged into arms which are

channelled below, and contain prolongations of the viscera. The arms are freely

provided below with suckers, which constitute organs of locomotion. I'his order
embraces the common star-fish of the British coast, which is such a pest to the
oyster-banks, that mollusk forming its favourite food, and no doubt the pearl-oyster

suffers in a similar manner. Imaginative people have supposed tliat the ' star-fish
'

watches its opportunity and adi-oitly inserts a stone between the valves of the

oyster to prevent it closing its shell, but this is not credible—the particular induce-

ment, however, which the star-fish employs, when desirous of putting himself in

communication with the oyster, is not very evident.

Class ECHINOIDEA.
This class embraces the multitudinous forms of ordinaiy echinoderms, sea-urchins,

sea-eggs, sea-pancakes, etc., numbers of which occur on the coast, but none of which
have been speciflcally identified. The flesh of the larger species is esteemed for

food. Many species secrete themselves in holes in rocks, and once fairly in its

hole, it is a matter of the extremest difficulty to extract the recalcitrant animal
without damage, so tightly does it grip the sides of the cavity with its spines.
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Class HOLOTnURIOIBEA.
Body cylincli-ical or viTiuiform, witli a coriaceous skin, in which granuhir

particles are scattered, and iisually wit}! five h)ngitudiual rows of ambulacral suckers.

There are two orders : Apneumona, which are liermaphrodite, and possess no

special organs of respiration ; and Pneicmotiophora, with the sexes distinct and

possessing internal arborescent branchiae.

Order PXEUilOXOPHORA.

Family Holothuriidae.

nOLOTHUlUA.

This genus embraces the soa-cucumbcrs, ' Trepang^ or ' h'-eh de mare,^ as they are

called, very repulsiye-looking animals, b>it valuable in an economic point of view,

as vast numbers arc collected for export to China, where they are highly esteemed

as food. Some species of Ilohthuria attain three feet in length, and they possess the

extraordinaiy power of ejecting their own bowels if molested. This strange act,

however, does not seem to interfere with the comfort or health of the animal, which

in some three months will reproduce a new set.

Sub-Kingdom IV. VERMES.
Body generally elongate or vermiform, soft, bilaterally symmetrical. Feet if

present never jointed.

Class PLATYELMINTHA.

Order TURBELLARIA.
Non-parasitic and mostly aquatic animals. Some species are ' commensals ' or

non-parasitic lodgers in Holothurias or in the respiratory cavities of ascidian tunicaries,

claiming shelter only fi'om their hosts, and a few reside in moist earth.

Family Planariidae.

The rianarias are found under stones in damp places, and resemble an elongated

or vermiform slug with a T-shaped head, but may be discriminated fi'om mollusca

by wanting tentacles. Some species occur in Burma.

Family Amphiporidae.
To this family belongs the singular Xenwrfes, a marine worm of slender

diameter, but some species of which attain 200 feet in length. These predatory

worms harbour under stones, and so entangle their labyrinthine folds among the

gravel wherein they reside, that it is next to impossible to capture a perfect

specimen.

Order TREMATODA.
External or internal parasites on mollusca, Crustacea, and various organs and parts

of all spiH'ies of Vertehrata. The common and destructive Distuma hcpaticum, or

' Liver fluke ' of the sheep, is an example of a Trcmatode worm.

Order CESTODA.

The order of Cestoid worms embraces the most repulsive parasites of man and

animals, often endangering health by tlieii' presence, but which yield to no animals

perhaps in the curious and chequered career which they undergo during their

existence.
" In the more ty]ncal forms these parasites are composed of a head, •nhieh is the

true animal, tlie joints being the hermaphrodite reproductiv(! organs, developed by

a process of gemmation from the head. The joints are called ' proglottides,' and are

oi-gauically connected by the water-vascular system. There is only one proglottis in

Caryophyilceidte, but iu Tctnia solium there are sometimes as many as 800.
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" Although the ' proglottiilcs ' arc only produced in the alimentary canal of man,
or some other warm-ljloodcd animal, it is necessary for the evolution of an embryo,

that the ovum should be swallowed by some other animal than the one inhabited by

the mature worm. When the fecundated ' proglottides ' therefore arc exi)elled, the

ova are liberated, and should an ovum get into the alimentary eaual of a vetehrato,

the embryo (now called a ' pi-oscolex '), set free from its covering, proceeds to boro

with its spines through the tissues of its ' host ' until it finds a resting-place, then

it surrounds itself with a cyst, and a vesicle containing a fluid is developed ; it is

now called a ' scolex.' These cysts were also known as ' hydatids.''

" When ova of the pork tape-worm {Tccnia solium) gains access to the alimentary

canal of a pig, their shells become digested, and the inclosed six-hooked embryos
escape, and boro their- way into the circulation. Thence they proceed to the cellular

tissue and become transformed into 'measles' (Ci/sticercus cellulosa). In the sheep

the cystic worm of the brain [Cccnurus cerebndis), which causes the ' gid ' or

'staggers,' becomes Wv Tcenia cammis of the dog. The Cysticcrcus pisiformis, or
' pea-measle ' of the rabbit, is the ' scolex ' of I'atiia serrata infesting the dog. The
Cyxticercus fasciolaris of the mouse becomes the Tcenia crass icollis of the cat. The
common hydatid {Echinococcus rdcrimrnm) becomes the Tania echinococcus of the

dog. The slendei'-neckod hydatid
(
Cysticcrcus tenuicollis) of the sheep becomes

the Tania maryiiuilu of the dog. The Cysticcrcus talpie and C. ImigicoUis infesting

moles become respectively the Tcenia tenuicollis and T. crnssiceps of the fox. Lastly

a 'scolex' called Staphylocystis micracanthus, which is found in a myiiapod [Olomeris),

is the larval stage of Tania pistillum infesting shrews {Sorex)." (C'obbold, quoted by
Pascoe, op. cit. p. 53.)

The risk a man runs of eating the ' scolex ' of a taenia in a piece of pork or beef,

and thereby introducing a tapeworm into his alimentary canal, is far less than that

which arises from swallowing its ' ovum.' This latter is hatched in his stomach,

whence it bores its way into his tissnos, as it would into those of a pig, causing the

man to bo ' measly,' rice the pig. Van Bencden describes one possible and highly

painful result: " We have lately read an account of the effects produced by one of

these wandering worms on a man 'odio died after suffering from a peculiar disturbance

of the mind. Two spirits seemed to haunt and speak to him, the one a German, the

other a Pole. Filthy images were called up before his imagination. At the post-

mortem examination ' cysticerci ' were found to occupy the ' sella turcica ' near the

commissure of the optic nerves. One of these was alive, the others were calcified.

Two others in a similar condition occupied a lobe of the brain." What a lesson

of caution and forbearance in our judgment of our afflicted brethren does not this

teach us. Doubtless many who knew this poor man put down his sufferings as the

result of an immoral and wicked frame of mind, while all the time the poor wretch

was helplessly suffering fi-om a wandering ' scolex,' which had established itself in his

cerebellum. Immoral ideas are often the tlirect result of injury to or disease of the

cerebellum, and who shall say in such sad cases that a wandeiing ' scolex ' imbedded
in that organ is not the truly responsible cause ?

In the tape-worm {Tania) each new joint is formed between the head and the

next joint, so that the maturity of the joints bears some proportion to their distance

from the head. The dislodgemcnt and expulsion of these creatures from their

intestinal a])ode is extremely difficult, and the best mode of guarding against their

invasion is to eat no raw or underdone meat, as thorough cooking is destructive to

the 'scolex,' but no meat is safe in this respect which when cut displays a san-

guineous hue in its juices. The ' Cysticercus' of beef, it may be ad<lc<l, produces

the Tania medio-canallata in man. Of the ' gid ' in sheep a few remarks by Van
Beneden are worth quoting. A sheep in pasturing swallows an egg of the Tania
cmnurus di'oppcd by some passing dog. The 'scolex' finds its way to the brain, and
in fifteen days the first symptoms of ' gid ' appear. The sheep necessarily dies at

last, unless the parasite is removed by the ' trepan.' To arrest the spread of the

disease only one thing is necessary, to destroy by fire the head of every sheep

attacked by the 'gid,' so as to prevent its ' cysiicercus' passing into the .stomach of

any carnivorous animal ; as the mischief may be indefinitely propagated by such
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neglect. The liead abstracted and burned, the rest of the animal may be eaten with

impunity, as the dii-c pest is confined to the cerebral region alone.

Class NEMATELIIINTHA.

Order KEIM.VTODA.

"Worm-like or filiform parasites with no segments, and ueither circulatory nor

respiratory organs. Soxes separate.

The common Gordius or ' thread-worm ' of stagnant water is a familiar example
of tliis order. So too are the AnyuiUula or vinegar and paste ' eeh,'' and the

formidable 'Guinea worm.' In its young state this worm resides in water, and was
once supposed to be able to penetrate the skin of the bather, sportsman, or water-

carrier by means of one of the sudorific poi-es. It is now, however, believed that

it enters the system in drink, and the use of filtered water is our best protection

against its invasion. Once however, located in the body, it developos to a length

varying fi'om six iuchcs to twelve feet (Tascoe), but of no greater thickness than
two-thirds of a line.

Another curious ' Xematode ' is Sphanilan'a lomhi infesting the humble bee.

The pregnant womb of a female of this species is 28000 times larger than the

animal to which it belongs, and as this prodigious development has obliterated eveiy

original passage, parturition is only possible by the literal falling to pieces of the

unhappy mother. Two most fearful parasites also belong to this order. Strongylus

gigas, the great kidney-worm, which grows to three feet in length, and selects for its

abode the kidneys of dogs, wolves, and man, and the terrible Tn'cliina spiralis,

which resides in the muscles of its victim, 700,000 having been counted in one

pound of the flesh of a man ! The original source of this pest is said to be the rat,

but it is received into the human frame by means of pork, and unfortunately neither

salting nor cooking would seem to destroy the vitality of the germs. The utmost
care should therefore be used in the selection of pork for food, and as a precautionary

measure especial care should be used to prevent pigs eating rats ; indeed, the more
cleanly in its house the pig is kept, and the cleaner its food and water, the safer

will be its flesh for man's consumption. Other noteworthy JYemafodes are the common
Ascaris lumhricoides, the Syngamus trachealis, whose presence in the windpipe causes

the 'gapes' in poultry, and the Bochiiiiua duodenalis, which, according to Pascoe, infests

a fourth of the entire population of Egypt. As an example of the life history of a

Nematode, the following account may be quoted (from Van Beneden's ' Animal Para-

sites ') of Ascaris nigro-venosa, whose abode is alternately the limgs and the rectum of

a frog. This Ascaris is a true parasite, which, when it arrives at its destination (the

frog), where it finds lodging and food, leaves the lungs, to go and inhabit another organ.

Here we have decided changes of abode in the same animal ; that which shows
besides that it is not a simple accident, is that the animal is of a difierent sex

according to the apartment (lungs or rectum) which it occupies ; here it is herma-
phrodite, there it is male and female. In the lungs it is veiy small and viviparous,

and produces young ones, which become stronger than their parents. The generation

which live in the lungs are hermaphrodite : the others are dioecious, that is to say,

the males and females have hermaphrodites for their parents. "\Ye have thus a

mother, a simple female or hennaphrodite, very small, whicli produces not eggs, but
young ones fully formed, and instead of living like tlie mother, in the lungs and
breathing there with greater or less facility, they go and lodge in the rectum, and
become not like their mother, viviparous and hermaphrodite, but oviparous and of

separate sexes. They produce in their turn a race, which instead of following the

example of their father and mother, all go olf and take up their abode in the lungs

like their grandmother.

Class ANNELIDA.
Body segmented, legs none or rudimentary.
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Order HIRUDINEA.
A suctorial disk at one or both ends, by which progression is efi'ected. Most

species are aquatic, and many parasitical.

Leeches both land and water are tolerably numerous in Burma, but have not

been specifically determined, and the same remark applies to the next order.

Order OLIGOCHiETA.
To this order belongs the family LumhricKhe, embracing the common earth

worms.

Order CHJ^TOPODA.
To this order belongs the family Arenicolidcc or common sea worms, as the

Arenicola pinealonmi, so useful for bait, which dwells in sand and sandy mud lietween

tidemarks on the English coast, and is doubtless represented by allied forms in

Burma.

Order CErnALOBRANCHIA.
To this order belongs the family Serpidita or marine worms, protected by

a shelly tube. These worms respire by branchiaj attached to th-e head, and the

tubes wherein they reside are either secreted by them, or built by the animal
agglutinating grains of sand together to form the tube wall. Many of them were
formerly regarded as mollusks.

Order BOTIFEEA.
Jlinute aquatic animals which TUidergo no metamoi-phosis, are rarely parasitical,

and have the sexes distinct. The name ' wheel animalcules ' is applied to them, from
the anterior end being furnished with one or more retractile disks bearing cilia,

which when vibrated produces the appearance of a wheel rotating. The Burmese
species are entirely uninvestigated.

Class POLYZOA.
This class, more commonly known as Bnjozoa or Corallines, are marine organisms

found in social colonies, some of which are often taken for seaweed, whilst others

spread over or encrust submerged objects.

Sub-Kingdom V. ARTHROPODA.
Segmented animals with distinctly jointed legs. Nervous system ganglionic.

Sexes usually separate.

Class CRUSTACEA.
Crustacea are remarkable for the metamorphoses through which they pass,

and it was long before the connexion was discovered between some of these larva

forms and the adult animal into which they developed. " Some of the lower forms
of Crustacea retrograde after passing the embryonic stage, but an advancing and
gradual metamorphosis is more general. Three larval forms may be distinguished.

1. Nauplius. Oval, unsegmented, one eye, three pairs of appendages, which are

converted into antenna; and gnathites (masticatory organs). 2. Zoea. Elongate,

segmented ; thorax with a dorsal spine, two sessile eyes, abdomen as long as the body,

legs rudimentary. 3. JSIegahipa. Flattened, segmented, no dorsal spine, two pedun-
culate eyes, abdomen much diminished, partially bent under the body ; five pairs of

legs " (I'ascoo, op. cit.). The lower crustaoea do not pass the .Zoert-stage, and some
go through the JVoM^/jMs-stage in the egg.

Sub-class CIRRIPEDIA.
Body inclosed in a carapace formed of many pieces. Feet in the form of cirri.

Sexes usually united in the same individual, but when distinct, the males are of

minute size and are epizoio or live on the bodies of the females.
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Older THOEACICA.

Famili/ Lepadidae.

This family emliraces the pedunculate eimpcds, the stalked Barnacles, or ' gnose

barnacles ' as they were sometimes called, from the ahsurd idea that they produced

the ' bai-naclo Goose.' The leathery stalk or ' peduncle ' by which they atlhero to

ships' bottoms or floating timber, is formed by " a modification of the larval

antenna;."

Faintly Balanidae.

The sessile cii-riped, or common Barnacles are contained within a conical multi-

valve shell, closed by an opercailnm, composed of four pieces. The whole shell has

a cellular and oi'ganized te.xture, and by the chambered structure of its walls, is said

to have given the idea to shipbuilders of the double skin or cellular arrangement of

iron plates in a ship's hull or a bridge girder, which so materially adds to their

strenglli, with a niiuimnm amount of material. The cement by which the animal

fixes itself to its selected site, is secreted by an organ, which Darwin has shown to

be a moLlified portiou of the ovarian tube.

Sub-class EPIZOA.

These animals are external parasites of grotesque form, on fish and other maiine

pnd freshwater auimals. Their mouth is suctorial, they ])ossess no respiratory

organ, and the females carry two external and pendant ovisacs. There are two

orders, Siphouostoma and LeruiEodea.

Sub-class ENTOMOSTRACA.
Body protected by a carapace composed of one, two or more plates or valves.

Limbs jointed, setil'erous. Sexes separate, but agamic reproduction (^Parthenogenesis)

is " not uncommon " (Pascoe). They arc mostly freshwater animals of minute size.

There are five orders, Copepoda, Ostracoda, Cladocera, rhijlhipoda, and Xiphura,

besides the extinct order of Trilohites, which so swarmed in ralKcjzoic seas.

The order Xiphuia embraces the king crabs {Limultis), one or two species of

which are common on the Arakan coast (Z. roliindicaudatus, Edw., and L. Moluo-

canus, Edw.).

Sub-class EDRIOPHTJTALMA.
This sub-class comprises three orders, Lasmodipoda, Amphipoda, and Isopoda.

The common ' zvood louse,' monheg pea, or sow-bug
(
Onisem) is an example of

a terrestrial Isopod. uFga spongiophila resides inside the beautiful siliceous sponge

Euplectella aspergillum, within which its cxuvia; may generally be noticed. " Bopyrus

si/iiillarum is found commonly under the skin of prawns, Liyio2)e is a parasite on

I'eltogaster, itself a parasite !
" (Pascoe).

is^'umberless animals of this interesting sub-class occur in Burma, but they all

await the coming " vates sacer," who is to bring them to notice and record their

manners and develo])ment and names. A fund of curious information regarding

them is contained in Van Beneden's " Animal Parasites."

Sub-class PODOPnTHALMA.
Order STOMATOPODA.

Branchiic external, cither beneath the abdomen, or attached to the thoracic

legs, llarcly rudimentary or wanting. Carapace generally thin, and covering the

whole (or ])a'rt) of the thorax. Abdomen elongate and ending in a "natatory tail."

The ' gnatliites ' are confined to a pair of mandibles, two pairs of maxilla;, and a pair

of foot-jaws whicli are sometimes ruilinieutaiT, or ai'e connected, as well as the seven

succeeduig pairs of limbs, with natatory feet (Pascoe).
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Some species of tliis orclor arc important as food, as Squilla, or the ' sea mantis '

wliicli is an excclk'nt article of diet, and sold in the Bazaar of Akyah and other

places. It is a pretty sight to see these elegant creatures gliding with iudi'scrilialjlo

ease and grace through the rock pools left hy the tide, but woe be to the hand that

attempts their capture. With a ' click ' made by sudilenly releasing from some catch

one of their sharp anterior limbs (as I presume) they inflict a severe wound, a very

small specimen once cutting me to the bone, and I have little doubt that a largo

individual would be almost capable of amputating a man's hand at the wrist, or at

least of severing the sinews and arteries, and causing dangerous hsemorrhagc.'

Famihj Squillidae.

Squilla inGRA. Akyab.

,, EAPHiDEA. Eangoon.

,, SCORPIO.

The Karens, says Dr. llason, term Squilla ' the water centipede.'

GOXODACIYLUS CnlRAOKA.

,,
TIUSPINOSUS.

Order DECAPODA.
Branchiae inclosed in a special cavity on each side of the thorax. Five pair of

legs, the first being diduetyle or clawed. The growth of these animals is provided

for b)' a 'moult,' at which time the shell splits up and the naked animal, invested

merely with a soft 'pellicle,' emerges, and dirring the next four days increases

rapidly in size, after which time the carapace hardens and there is an arrest of

growth till the next ' moult.' These ' soft rmhs ' are much sought for as bait, but
before the time comes tln^y usually retire to holes to be safe in their unprotected

state tVom their many enemies. Sometimes, too, one of a couple will during this

trying time take charge of his or her mate, and I have seen the utmost care and
solicitude evinced by an ordinary crab, for a helpless and shell-less imlividual whom
lie was eariying about in his arms.

Tribe MACRURA.
The abdomen well developed ; the first five segments bearing natatoiy limbs, and

the sixth funning (except in Paguridaj) a terminal quinqne-partite fin. To this

section lieloug the lobsters {Hoiiiarus), JVep/irojisifi, a curious dec^p-water form from the

Bay of Bimgal, tlie shrimps {Cnii/r/on), the prawns (Palfii/nm), the sea crawfish

{FaliHurus), the river crawfish {Astacus), and the ' hermits' I^Pagurus).

' The present list of Crustacea is less perfect than I had once hoped wmdd have been the

case. On two different occasions I presented the wluile of the Marine crustaeea eolleeted by myself on

the Arakan coast to the Indian Museum, with the sole but tlistinct proviso that I should have a single

named set returned to me. This not unreasonable request of mine was never complied with, and was
at last practically repudiated. I was furnished (at my request) with a list of Biu'mese Crustacea drawn
up by Mr. Wood-Mason under orders of the Trustees. This list embraces thirty-six marine species

arranged alphnbiticaUi/. To have arranged them thus must have cost some little pains, and could only

have been so done in order to give embarrassment and to diminish as far as possible its value to myself

scientifically. Any errors therefore in distributing these species in the families they are ranged under

in the present list, must be regarded as due to myself, and not to Mr. AVood-Mason. An independent

application was also made by the Chief Commissioner of British Biu-ma to the Curator of the Indian

lluseum for lists of Burmese invertebrates contained in its collections, but the application was refused by

the Trustees ou the following gi'ound :
" Until the collections are distributed and catalogues completed,

the preparation of special lists such as those required involves more time and labour than can be spared

in justice to more urgent duties." Now it may be very safely assumed that the above sentence was not

intended by the Honorary Secretary of the Trustees of the Indian Museum as an imseemly joke, but

such it certaiuly must be regarded by any one who possesses slightly cleai'cr conceptions of a Curator's

duty than those entertained by the Trustees. The officers of the Indian Museum ean find plenty of

time to contribute papers to scientific periodicals on subjects interesting to themsidves, but shrink ironi

the drudgery (as they seem to deem it) of one of the first and most obvious duties of a Curator, the

cataloguing of the collections under his charge. The species marked * are not included in Mr. Wood-
Mason's list. (W. T.)
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Family GalatheidsB.
Galathea elegans.

Family Alpheidse.

Alpheus, sp. Arakan.

Family Thalassinidae.

TaALASSINA SCOEPIONOIDES.

Tliis is a remarkable form, very clon,E;ate, and a redoubted burrower, classed

by Milno -Edwards in liis tribe of Cri/ptobrunchiilfs FouiKscurs. "Whoever has walked
through mangrove swamps must have remarked, in spots where the ground was
rather sandy and elevated, great heaps of dark sandy muil, ejeeted by some animal
from its burrow, the material brought up being moulded into rude balls, of sizes

proportionate to the occtipant of each hole, some heaps being composed of balls the

size of walnuts, others of various smaller dimensions. It is wonderful to think

how so friable a material as this sandy mud often is, can be moulded into such
fomis, and still more when it is found that the animal which brings up these

incoherent balls of sand is a crab, whose hard claws (if they are the organs

employed) seem but ill adapted for such work. The burrows of these crustaceans

are a couple of feet or more deep, and rather difficult to follow, and would seem
to be carried down to a depth at which water is met with at any state of the tide.

The animal resembles a small, very elongated, lobster more than anything else, of

a ruddy brown colour, with two narrow and une(|ual claws, and when extracted

from its burrow is somewhat sluggish and helpless, and its habits would doubtless

well repay a careful study.

Family Astacidse.

NEPHEorsis, Wood-Mason.

Differs from Xephrops in wanting the antcnnal scale.

Mr. Wood-Mason thus writes of this interesting form: "The discovery in

these warm seas of a very near, of the nearest ally in fact, of so characteristic

a cold-water species {Nephrops), remarkable though it is, will not appear so

sui-prising when I mention the fact that my crustacean lived and burrowed in the

mud of the sea-bed at a depth of nearly 300 fathoms in a temperature not certainly

exceeding 50° Fahr.
" One of the chief points of interest attaching to this new foiTa lies in the loss

of its organs of ^•ision by disuse, as in Calocaris MacAndreweic, Bell, and Cambanis
pellucidus—a member of the same family as that to which Nephropsis belongs—and
in the other cnistaceans and animals inhabiting the caves of C'arniola and Kentucky.
I not only agree with Mr. Darwin in attributing the loss of the eyes to disuse, but
I also regard the great length and delicacy of the antennsc, and the great de-

velopment of the auditory organs as modifications cfl'ected by natural selection in

compensation for blindness."—J. A. S. 13., 1873.

*'E. Stewaeii, Wood-Mason. Dredged off the Andamans.

The type was a female. Length of body 4 inches, of antennae 7-25 inches.

EcTEICnOCHELES MODESTUS.

A small crustacean which Mason terms the "mangrove-swamp prawn," burrows
in considerable numbers in the banks of tidal creeks intersecting the mangrove
swamps. It is some two inches in length, with very unequal claws, one being
very stout. It is, I think, this creature which produces the curious metallic
' click ' one often hears when gliding in a canoe at low tide through these narrow
channels.
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Tribe ANOMURA.

Family Paguridse.

Cenobita rugosa, HerLst.

,, SPIXOSA.

*
,, CLITEATA.

*
,, oLrriEKi.

How these crabs swaiTa on the Nicobars may be Judged from the foHowing
account by Mr. Hume of what he saw on binding in Gahitea Bay. " Tlio wliolo

beach was coated with a hiyer of dead shells, and every other shell, big and little,

contained a ' hermit crab.' Those crabs were of all sizes—there were millions of

them—their numbers were alike incredible and l)ewildenng ; from the water's edge

well into the jungle and in and about every hole and cranny in all the outermost

trees, up to the hi'ight of at least 20 feet, it was Crabs, Crabs, Crabs. A few of

Diogenes and Pagurides at the water's edge, but practically all of them Cenohitas.

Olicieri, a bright scarlet, brighter than that of any boiled lobster, llugosa, a beautiful

purple, and Chjpeaia, mauve, with a blue or brown spot on the big claw. I was
perfectly fascinated with these crabs, their omnipresence to begin with was over-

whelming. They were so amusing, everywhere were little breakfast parties. A
great Barringtonia fruit as a piece de resistance, surrounded by a small family circle,

individuids of all sizes, all eating away as if their lives de])endcd on getting down
the greatest quantity in the smallest possible time. Between my very feet as I

stood motionless, watching the busy crowd, a large red fellow came along in a most
disreputable shell clearly too small for him, and meeting a small purple chap in an
eminently desirable residence, he pounced upon him and had him out of it in a

jiffy, and slipped into it himself, while the evicted tenant had in another minute
suited himself with a new abode, and straightway toddled off as lively as if nothing

had happened. Now how did this big crab get the smaller one out '? Yov, may haul

away from the outside and pull the things to pieces, you can never get him out, and
I want to know how the other crab managed it? If you have a lighted cheroot

the thing is easy. You apply the lighted extremity to the upper end of the shell and
pull vigorously. The crab begins to show signs of uneasiness, he looks out and feels

about with his claws, sees something hideous (yourself), concludes that the sun is

rather hot, and retreats to continue his siesta. After another minute or so he decides

that the sun is really getting unbearably hut, and that ho will go off and finish his

nap in the shade. Out again come the claws and legs. ' Hullo,' he says, ' nothing

to be touched ; very odd this; something up,' and pops back again. Then you bend
slowly down till tho shell just touches the beach, and by this time he has come to

the conclusion that his house is certainly on fire, and he scuttles away shell-less,

dragging his slug-like posterior extremity after him without much difficulty for

about a yard, after which ho sits down, having wriggled his tail between some stones

and shells, to consider the position of affairs
;

presently legs and claws are all

extended, feeling here, there and everywhere for a shell, then a shell is drawn
nearer, closely examined and rejected, then another and another, but none suit, and
he tbags himself away another foot, and as usual immediately collapses and remains

motionless in a doubled-up position for a minute before ho resumes his search for

a suitable lodging. At last Eui'eka, he has pleased himself, he places the shell

conveniently, turns round and pops in."—Stray Feathers, vol. ii. p. 75.

*BiEGns LATEO. Loach.

The great Cocoa-nut Crab.

According to Mr. Gumming this species foods on the fruits of the Fandanw, as

well as the cocoa-nut, and is prized as food by the natives of the South Pacific

Islands.

In the Nicobars, however, it is very different, and a Nicobar man would as soon

think of eating his grandmother as one of these crabs. The following is Mr. Hume's
description of the capture of a specimen of this crab on Meroe, one of the Nicobar

group, and the circumstance which led to it. " It had been a very trying day, every
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one had been working in the breathless heat of a dense tropical jungle the whole

day from early morning till evening, except during the short time it took ns to nin
from Treis to Moroe. The siui was now near setting, and the Captain, who did not

like our position, and who had strictly ordered that all boats were to be aboard by
sunset, fired a gun for the remaining boat. One or two lascars and one Europt^an

made their appearance on the beach ; but after loitering there opposite the boat for

some time, turned back again and disajjpeared. The sun liad now set, a second gun
•was fired, of which no one took the smallest notice. By the waning light we could

still make out with our glasses the boat anchored outside the heavy surf, and tho

canoe hauled up u])on the beach. AVe heard several .shots fired from time to time.

Then we fired a third gun, but tho rising moon showed boat and canoe 'as you was,'

and that no sort of attempt was being made to acknowledge our summons. The
Captain (liking, as most captains do, to have his orders attended to) began to get

angry. A boat was now launched, and the second officer sent otf to ordei- the immc^-

diate return of tlie boat. The Captain expressed his iutcutiou of favouring the chief

officer when he did come with a piece of his mind, and was very wrath. We
watched our messenger boat an.xiously, the wind was against her and the sea rather

rough ; at last we made out that a landing had been cfl'ected. Then for a long time

was silence and darkness, for clouds veiled the moon. We waited, waited, waited,

at last out came the moon, and we saw our boat with sail up gliding rapidly towards

us. With a fair and steady breeze and a tir.st-rate sailor at the helm, that boat could

not have been very long making the ship, but seemed to us an age. When it did

come, D. was up the companion-ladder in a moment, and in another was on tho pooj).

He brushed through us without a word, and walked straight to the Captain, who stood

quietly by the binnacle, touched his cap, and made the u.sual report, ' Come on board.

Sir.' The Captain on his part had never moved an inch ; he merely said, ' Why
is the cutter detained?' Again the touch of the cap, 'Br. StoUczka is lost, Sir/'

Then D. told us that towards sunset the chief officer and Mackay (the executive

engineer at Port Blair, who had joined our party), though already fairly worn out, had
started in opposite directions to round the island, a work of inconceivable difficulty,

cruel thorny jungle plunging down into the surf, alternating with knife edge reefs

of coral and deep pools, and that they had only succeeded in making their way back
to the landing-place after D.'s arrival, their shoes and clothes cut to pieces, and that

he had left them exhausted on the beach.

It was at once decided to send out the strongest expedition we could muster.

Every one that could be spared, though most of these were dead beat, volunteered,

even Dr. Dougall, who never would be bothered landing anywhere, with the true

instinct of his profession, now that there was real hard work to do, was one of the

first in the boats. It was past ten before the ex])edition got off, and near eleven

before the first sigiud rang out ' all landed safely '—welcome enough in its way,
considering the surf tlu'ough which no English boat could live a moment, and the

necessity of landing two at a time in a frail canoe.

It was half-past one, when suddenly a faint flickering light glimmered out

towards tho end of the jungle, like a star struggling through a thick cloud
; then

it grew a little lii'ightcr, then a second light apjieared, and we saw men coming to the

water's edge. Three guns were now fired, the signal of ' all well,' followed by three

ringing cheers, and tho rhilosophcr was found. It seems that in working his way
back to the landing-place ho had become involved in a cane jungle, in which,
after struggling for some hours, he had sunk exhausted till rescued by the party
despatched in search of him, and even llu!y would ju-obably have failed to make their

way through the terrible thickets, but for tho aid rendered them by a couple of

Nicobarese well used to the work, armed with axes and cutlasses to clear a way
by a union of skill and force. In so doing, they had it seems caught occasional

glimpses of what looked like big spiders scuttling past ; and when the Philosopher was
found, and they were all on their way back to the boat, the ' Geologist ' with a rush
put his foot on one, and, despite its vehement struggles, held it till a light was brought.
Then it appeared that the sujjposed sjiider was a gigantic crustacean of the most
dangerous and pugnacious nature. After many attempts he was secured with creepers,
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and was being borne along in triumiib, when Davison, approaching him too nearly,

had liis coat seized and literally torn off his back. However, at last his claws were
wedged, and though in coming otf the canoe was npset, and some of the party had to

swim for it, the crab came safely on board. The delight of our Crustacean, when this

near relative of his was presented to him, may be imagined, since ho tunied out to

be by far the finest and largest known specimen of the great robber crab, Biryns

latro. "Wherever we had landed on the Nicobars, we had found hundreds and
thousands of cocoanuts, each with a large neat circular hole cut into the centre

of one side, right through husk (often 2^- inches thick) and shell, and with the whole
contents scooped clean out. This the Nicobarcse declared was the work of an objection-

able sort of devil or scaly dragon, as it was described to us, which ascended the trees

at night, and cutting otf the finest nnts, devoured them on the ground. Here then

was the Devil or Dragon ! No sooner was it eaxight, howev(n-, than the Nicobarese

were very anxious that it shoiild be released, assuring us that it was a dangerous

demon to meddle with, and if hurt would bring fire and death into their homes. The
upshot was, however, that he was consigned to a tub of spirits, where," as Hume adds,
" his mortal remains will long I hope continue an ornament and attraction to the

Indian Museum, where they are deposited."—Stray Feathers, vol. ii. p. 91.

^

Tribe BRACHYURA.
Abdomen reduced to a small ' apron,' or tail, lodged in repose in a depression in

the breast, and without any fin. In the male this ' apron ' is triangular, iu the

female it is broad ami rounded, whereby the sexes may be easily distinguished.

Family Leucosiidae.

IpHIS SEPTEMSriSOSA.

mvea elegans.

Matuta victor.

Finn ill/ Parthenopidse.
PaETHENOPE C.U.Ar]>0IDES.

Family Grapsidae.

Geapstts strigosfs. Akyab.
GOXIOGEAPSUS THUKUJAE.

Sesaema tubeeculimana. Maulmain.

Family Gecarcinidae.
Laml Crabs.

Caedisoma caenifex.

Htl^ocaecinus Humei, "Wood-llason. Nicobars and Narkondam.

This genus is intermediate in its characters between Pelocarciniis and Gecarcinm.

It is a notable fact, Mr. Wood-Mason adds, that Gecarcinm ruricola, Pelocarcinus

Lalandei, and Hylaoearcinus Ilumei, have all shallow yellow scars situated in all

three, on each side of the eye, and on other parts of tlie carapace, tell-tale marks of .

their descent from a common ancestor (J.A.S.B. 1873, Part II. p. 258).

Family Thelphusidae.

The freshwater crabs are ranged in a family by themselves, of which two genera

are represented in Burma. The banks of every stream on the mountains, the fields

where rice is gi'own, and the banks of tanks arc alike perforated by their burrows,

but the animals are nocturnal, and save in the rainy season, are not often seen out

of their holes. They produce large eggs, and the female hatches and carries her

young about her, sheltered by her ' apron.'

' The rhilnso])lior, Gcfilogist aud Crustacean were respectively FerJiuaud Stoliczka, Valentino

Ball and James Wood-Mason.
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TnELrnusA Edwahdsi, "Wood-Mason. Kliakyen Hills. Hutlia.

,, AxDEU-soNiAXA, Wood-Mason. Khakycn Hills, iloniien, 3500-5000.

,,
HispiDA, Wood-Mason. Kbakyeu Hills. Pousee.

,, TUMID A, Wood-Muson. Khakyen Hills. Hutba.
* ,, Atkixsoniana, Wood-Mason. Arakuu.
Pahateelpitcsa Dayaxa, Wood-Mason. Piome. Mandalay.

„ CKENULIFEBA. ,

„ SINENSIS.

Family Ocypodidse.
Dr. ilasou fjives ^Ocypoda ceraluphthalma, as found on the coast, apparently on

Mr. Blytli's authority, hut the .species is not included in Mr. Wood-Mason's list.

Either this, or an allied species, is one of the most striking objects seen, when strolling

by moonlight on a firm sandy beach, though they are by no means solely nocturnal

animals. These crabs are of a bright-red colour, with eyes supported on peduncu-
lute<l porcellaneous cylinders. As the intruder approaches over the sands, the

assemblage of these animals opens out to allow him to pass, or if his movements are

suspicious, they betake themselves, each to the immediate entrance to his own hole

in the firm sand, and if their alarm is raised, the whole of them will disappear as if

by magic, leaving a clear beach, where scores of active crabs were the previous

instant seen moving about. When watched from a distance,,however, the motions of

these ci'abs are very interesting, as the whole body wheels this way and that, some-

what like troops manoeuvring at a review.

Tbe following interesting remarks are from the pen of the Rev. C. Parish, and
are contained in " Science-Gossip," No. 92, of 1872. It would seem to matter little

to the crab whether he burrows in stiff clay or loose sand, both which substances

he equally contrives to mould into pellets or balls when excavating his l)urrow on
the beach :

—" As I was walking with a friend, some ten years ago, along the sandy
shore of the Teuassorim coast, I was suiijrised to sec in one place a large number
of apparently rollcnl pebbles or stones extending along the beach for some distance,

just above high-water mark. The reason for ray surprise was that such a thing as

a pebbly beach is nowhere met with (as far as my experience goes) on this coast.

The entire coast-line of Tenasscrim, from Amherst on the north to the Packohan
Eiver on the south, consists of alternating bold granite bluffs, which jut out into the

sea, and semicircular sandy bays, with here and there an extensive mud-flat and
mangrove swamp at the mouths of creeks and livers. It is very hard to find a

stone anywhere on any of the sandy beaches. Granite boulders of various sizes are

frcciuently met with on the sand, but that is all. The very unusual appearance,

therefore, of a number of stones, resembling shinglo, collected together in one place,

surjH'iscd me. After my companion and I had amused ourselves with throwing about
some of these stones, which were so hard as to have required a hammer to break
them, we found that others (those nearest to the sea) were soft—of a firm cheesy
consistency—so that the end of a walking-stick could be forced into or through them.
This naturally increased our surprise ; we therefore set oiu'sclves to discover, if

possible, the cause of this strange phenomenon. We were not long in doing this.

The actual process of manufacture was witnessed. It may be stated here that the

part of the coast spoken of is not far from the mouth of the Tavoy River, which
expands into a broad estuaiy several miles across. This river carries down towards
the sea a vast quantity of mud, the greater part of which is distributed along the

coast-bottom to the south, owing to the direction of the river, which flows from
north to south, the run of the coast-line being the same. At Mergui, also, only

sixty miles to the south, another large river, the Tenassei'im, pours down its quota

of mud, and this also is confined near the coast by the islands of the Mergui
Arcliipclago, which streti'h from near the mouth of the Tavoy liiver on the north,

to near Juuk-Selung on the south. I have dredged the bottom at intervals betwec^n

Tavoy and Mergui, and found it to be mud the whole way inside the islands.

The consequence of this is, that altliough some of the reaches of sand on this

part of the coast are very fine, the sand is, nevertheless, comparatively shallow, and
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it fines off rapidly to seaward, until, a little way out, pure mud is rcaclRd. In

some parts, at low water, a very tliin layer of sand covers the mud below. This

mud is exceedingly stilt, and of the colour of the well-known blue lias. To come

now to the manufacture of tliese stones. The crabs, which abound on tropical

seashores, were here, although too small to be worth catching f(jr the pot, con-

siderably larger than I had seen in similar situations elsewhere ; and, as the tide

was low, we saw numbers of them runing about the wet sands, and, as wo ap-

proached them, they would dive rapidly down into the small round holes which it

is their habit to burrow for themselves. In making these holes the crabs (as is, no

doubt, known to many) throw out the soil in small round pellets or balls. I had

fretpiently noticed at Amherst the tmy round balls of sand strewed about the holes

which the smaller crabs there make. When the ejected material is sand, these balls

are, of course, at once dissolved at return of each tide, lint here, as the sand was

only in a superficial layer, and the crabs were larger, in making their holes they

penetrated thi-ough the sand and reached the mud ; consequently the material thrown

up was stiff clay, and the balls were larger in proportion to the size of the workers.

Looking at these balls of clay as the tide was turning to flood, we soon perceived how
our stones were made. The ripple of an advancing wave would first roll two of the

smaller balls into one, then another wave would do the same with two larger ones,

until, by a repetition of this very simple process, rounded balls of various sizes were

formed, and ultimately, as tlie tide advanced, flung up high and dry upon the sand,

out of the farther reach of the waves. Here they lay and hardened, until, in form,

in weight, and in general appearance, they resembled hond-fde water-worn fragments

of blue lias. There was a long line of these stones on the .sand just above high-

water mark, and they must have been numbered by thousands."

An eiiually common crab, a species of ^•Gela-iimus, is mentioned by Dr. llason.

It especially att'eets tidal creeks and mud banks, and the males are jjrovided with one

huge claw, which they hold up as though threatening or beckoning to some one.

They are vci-y agile, and despite their defiant attitude, C[uickly disappear down a

hole if an effort is made to catch them.

Family PortunidsB.

Go2n.soMA noPLiTES, "Wood-Mason. Bay of Bengal.

,, CKDCiFEKUM. Akyab.

„ DENATUM.

,, sp. Akyab.
NePUTNTTS GLADrATOE.

,,
GRACILIJIANCS.

„ PELAGICUS.

,,
SANGT7IN0LEXTUS.

„ sp.

Thalamita squamipera.

AcHELOUS WuiTEI.

Family Cancridse.

Cancer strigatps, Herbst.

ZoZTMUS .SNEUS.

Epixanthus frontalis.

Ozrus eugulosus, Stimpson. Nicohars.

LyoTonrus sanguineus.

UlERGATIS DILATATUS.

QUADEELLA COEONATA.

EarPHIA LEVIMANA.

Lambeus CAEINATUS.

SCYIXA SEEEATA.

Family Eriphidse.

Family Parthenopidae.
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Family Inachidse.

ChOEISTS LOXGISPIN0S.

Sub-class PODOSOMATA.
This is an aberrant group without respiratory organs, the abdomen rudimentary

and unsegmentt'd. Tlio thorax in four segments, each carrying a pair of many-
jointed legs. Sexes distinct. They arc marine spider-like animals, mostly parasitical,

furnished with a rostrate head and four ocelli.

EHOPALOBHTN-cHirs Keoteri, Wood-Masou. Andamans.

This remarkable new generic form is described by its disco%'erer (J.A.S.B. 1873,
Part II. p. 171), who dredged it in 25 fathoms off Port Blair, "at which depth the
bottom was clothed with a dense tangle of filamentous algse, so closely resembling the

animal in point of colour and form, that the latter was with difficulty distinguishable."

Class MYEIAPODA.
Head distinct. Thorax and abdomen not differentiated, but divided into seg-

ments. Two antenna;. Feet always more than eight pairs in the adult. No
metamorphosis. The young have four segments and four legs, but at each successive

moult their number is increased.

Order CHILOGNATHA.
Body more or less cylindncal and chitinous or shelly. Two pairs of legs on each

segment {somite), except the first five or six.

Family lulidse.

The Millipedes (lulus) are very harmless and sluggish animals, feeding on decayed
wood and vegetable substances, and when touched roll themselves into a flat coil.

In moving, a series of undulations or waves passes along the whole line of legs in a very
regular and pleasing manner. In the eyes of the ignorant these harmless animals are

often confounded with the fonnidable members of the next order.

Order CHILOPODA.
Body depressed, submembranous, one pair of legs on each segment. Two

anterior pair of legs modified into foot-jaws, whereof the second pair is perforated for

the discharge of a poisonous secretion. Animal feeders.

Family Cermatiidse.
Ceematia nobilis, Templeton. Maulmain.

Family Scolopendridae.

The Centipedes (Scolopendra) are active animals which harbour in cracks and
under stones, for which their flattened form is well suited. They are eminently

raptorial, and will seize any li^-ing creature they are capable of oveiiiowering. The
bite of their venomous jaws is veiy painful, and the larger species can inflict a severe

wound on a tender skin by the grasp of their legs. Many species arc phosphorescent.

Dr. Mason observes, " A specimen now before me, that fell from the tliatch-roof upon
a lady's shoulder, measures nine inches in length, and one inch and a quarter in

circumference," and adds, " A small centipede [Scolopendra pJwspJiorea), which emits a

strong phosphorescent light, is very common. It does not, however, appear to give out

its light until it is wounded, or at least attacked, when the whole of the part that

has been touched suddenly becomes a living blaze, in no way dependent on the

respiration, as in the fire-flies. There is a small dark line down the back and
indications of the joints of the body, but each lobe glows like a mass of phosphorus."

ScoLOPENBEA iNEEMis, Newport. Tenassorim.
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Class ARACHNIDA.
Head united with the tliorax {Cephalothorax). Abdomen not sepTnontod in the

typical forms, and never provided with limbs. Logs never more than four pairs.

No antennre. Eyes simple, generally more than two, and often of unequal size.

Like Crustacea the Arachnida moult and possess the power of reproducing lost limbs.

Sexes distinct.

Order SCOllPIOIDEA.

Abdomen indistinctly separated from the cephalothorax, and having a ' post
abdomen ' or tail of six joints, the terminal one of which bears a pcrf(jnited claw
comiimnicating with a poison gland. The maxillary palpi longer than the feet and
terminating in a didactyle claw or ' pincers,' with which animals are held whilst being
pierced and killed by the caudal sting. The scorpions are viviparous, tlio very youug
being carried about on the motlier's body.

Order CHELIFERIDEA.
These Arachnoids, or False Scorpions as they are called, are minute and harmless

creatures, armed with pincers like the scorpions, but devoid of jointed tail and stiug.

Order ACAEIDEA.
Head, thorax, and abdomen united. JFouth either masticatory or suctorial.

This order embraces the Mites, both Slarine, Freshwater, and Terrestrial, and
their variety is astonisliing. Acariis doniesticiis is the cheese mite. Leptus autumnaUs
the harvest-bug, which fixing on the skin, gives rise to intolerable itching. Gamams
coleopfironim is the mite, seen clustering round the legs of the common dung beetle,

from which little pest the strong beetle is helplessly unable to free himself. Atax
lives in the branchia; of bivalves, whilst Demodex fulliculorum lives in the sebaceous
follicles of man. Sareopfes scahiei burrowing beneath the skin, causes the itch in man,
and another mite causes the mange in dogs. The vegetable kingdom suffers too
from the attacks of mites no less than the animal.

Order ARANEIDEA.
This order embraces the spiders proper, possessing a distinctly separated abdomen,

eight legs, with seven joints each. Eyes simple, four to eight (two in a Cuban species).

A pair of poison fangs (palpi) and abdominal glands for the secretion of a glutinous
substance and spinning a])paratus for constructing thread for forming a snare or not.

There is often extreme dispai'ity in the size of males and females, the former being some-
times so minute as to be almost parasitic on the person of their huge spouse. Tlie eggs are
deposited in a silken cocoon, which in some species is carefully carried about by the
female beneath her abdomen, and is most carefully guarded till the young sjuders

emerge. The young spiders ' moult ' as they grow, liut undergo no metamorphosis.
A long treatise would be required to describe the various forms, liabits, modes of life,

dwellings, and the life history of these animals ; but so far as regards Burmese
species next to nothing is known. But some idea of their probable number may be
formed from the fact that some 500 species inhabit the British Isles, with its far

pooi-er insect fauna than an (.Mjual area within the tropics. Dr. Stoliczka makes the
following remarks on spiders :

—

" It is strange that not only dislike, but a real enmity and ill-feeling against Arach-
noids, seems to have taken hold of men's minds. No doubt, the few species which secrete

a poisonous fluid in special glands, and through its use occasionally become dangerous,
are the source of all this ill-feeling which has been extended to the most useful
animals. Harmless they certainly are on the whole, and as regards usefulness,

scarcely surpassed by any other class of animals. They wholly live on insects and
destroy a large number of those which often create great damage to either animal
or vegetable life. Thus they are important agents in sustaining a proper balance
in the economy of nature, and their usefulness actually increases, by their not being
dangerous in such a way, as insects often arc.
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" These are, however, not the only reasons which entitle the Abachxoidea to a fair

share of attention on the part of every observer of nature. Tlicir instinct is often

higher developed, th;in we find it in insects. This instinct not only shows itself

in the way in which they ohtain their living, but also in the art of wea\-ing, in which
they may be said to have been the teachers of man. Actually, almost their whole life is

uiithiug but a carrying out of clever arrangements, resulting from a certain amount
of thought and deliberation. The beauties of colour, the curiosities of form, etc.,

which they exhibit, are equally remarkable and interesting. It is, therefore, only

natural that some of our oldest classic writers have expressed their admiration of the

works and talent, exhibited by xVrachnoids, in the most inspiring language, and many
a beautiful idea in the mythology of the Greeks and Romans is interwoven with their

mode of lil'e."

The above remarks of Dr. F. Stoliczka are very judicious and true ; but my late

esteemed friend has, I think, overlooked tiie main reason fertile tlislike entertained for

these useful animals, and that is their i)redatory and sanguinary natures. The poet

says:

—

" Odimus accipitrem quia Tivit semper in amiis,

Sed caret insidiis hominum quia mitis hirundo est,"

and the same feeling that led the Romans to hate the hawk, leads us to hate spiders,

as we arc so often witnesses of its cruel ferocity to the helpless victim, jiouring out its

last gasp in a subdued ' buzz,' before its captor finally buries his fangs in its body.

Family Epeiridse.

ErEiRA (ahgtopes) mammillaeis, stoliczka. Burma.

This species, writes Stoliczka, may be considered as the eastern representative

of Epeira sericea, which is found in Egypt, and almost through the whole of Northern
and Western Africa ; the former differs from the latter by a shorter thorax and the

want of numerous bands on the feet ; the abdomen is also not cmargined in front,

and the anterior lateral edges are not serrated, which they always appear to be in the

African form.

Nephila chetsogastee, Walck.

Adult female 20-24 Hnes. Adult male 2-25 lines.

Either this, or a closely-allied spider, is common in Bunna, where it forms a

large snare with a yellow silk of considerable strength. The females are so enormously
larger than the males that the latter were supposed to belong to a small species,

which frequented the snares of the larger spider for the purpose of jncking up a stray

insect. From specimens, however, received from Dr. Collingwood from Labuan, and
from Mr. Thwaites from Ceylon, the Rev. 0. P. Cambridge was enabled to describe

the previously undiscovered male (Proc. Zool. Soc. Lond. 1871, p. 621), adding the
following interesting remarks:— "Perhaps few points of sexual dissimilarity are more
curious than this extreme difference in size between the males and females of this

genus, the male being scarcely (in the present instance) more than one-tenth of the

length of the female ; it seems to me fairly accounted for by an application of a branch
of the principle of sexual selection. It is tlie well-known habit of the female in some
Epciriih to endeavour to destroy or devour the male, and M. Vinson, in his work on
the spiders of the Mauritius, speaks of this habit in reference to a species of this

genus. M. Vinson gives a very graphic account of the agile way in which the

diminutive male esciipes from the ferocity of the female by gliding about and playing

hide and seek over her body and along her gigantic limbs : in such a pursuit it is

evident the chiinces of escape would be in favour of the smallest males, while the

larger ones would fall early victims ; thus gradually a diminutive race of males would
be selected, until at last they would dwindle to the smallest possible size compatible

with the exercise of their generative functions, in fact probidily to the size we now
see them, i.e. so small as to be a sort of pai'asite upon the female, and either beneath
her notice, or too agile and too small for her to catch without great difliculty."
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Such is the ferocity indeed of the female spider, that she has been known to

seize and devom- the male in the act of makinu; his loving overtures to her ; and after

their brief union, nothing but flight and the utmost address on his part saves the
male from being devoui'cd by his heartless consort. This is an extreme instance of
the economy of nature, though a partially similar practice of ' maricide ' rules among
the social hymenoptera.

Family Mygalidse.
Dr. Mason says, " A large, black, hairy spider, with tusks like a centipede, and

very poisonous, is occasionally seen. The Karens call it the bear-spider. It is of the
genus Mygale, famous for the questionable habit of devouring birds ; but the natives
say that it kills cobras and other large snakes, and cats their brains."

(Jobracidal spiders have certainly no existence, but that large spiders can kill and
suck the juices of small helpless birds or mammals I (piite lielieve.

Order PHALANGIDEA.
These animals differ from spiders in possessing neither poison glands nor spinning

apparatus. Eyes two only. Many species are higlily gregarious, congregating

together in masses.

Order rHRYNIDEA.
This order embraces two families : Phrynidcc, with a rounded abdomen and the

maxillary palpi with a single claw; and Thehiphoiiidie, with the abdomen terminating

iu a jointed setiform appendage, and the maxillary paliii didactyluus or clawed. They
are slender-legged, active creatures, and despite their somewhat repulsive appearance,
quite hai'mless.

Family Thelyphonidae,
Stoliczka gives the following species in his paper in the J. As. Soe. Bengal, 1873,

Part II. p. 126, and |)oints out how nearly the range in India of TJielyphonus cor-

responds with that of the Passalida, and is coniined to those portions of the fouutry
marked by a strong Malayan infusion.

TuELYrnoNTs scABRiNus, Stol. Sikkim. Assam. Khasi hills.

,, ASSAiTENSis, Stol. Sikkim. Assam.

,, ANGUSTUS, Lucas. Sikkim. Martaban. I'inang.

,,
FORJiosus, Butler. Martaban.

,, rN'Dictrs, Stol. South India. Bengal. Johore.

Order SOLIFUGIDEA.
Abdomen segmented, distinct from the cephalothorax, palpi filiform. Eyes two

only. Mandibles large and powerful, but without a poison gland.

To this order belongs the repulsive Galeoden, a spider-like animal, covered with
hair, which harboiu-s under stones. These animals can he domesticated, and when
caged will devour raw beef greedily, but they are too savage and repulsive to become
general favourites.

Order PEXTASTOMIDEA.
This degraded order has but one genus, Pentasfnma—a worm-like cntozoic

parasite, but in the larval stage possessing four legs. The sexes are distinct. The
asexual young, analogous to the ' scolex ' of the ' Cestoda,' is found in the lungs
and livers of herbivorous mammals and reptiles, and the perfect adult becomes
developed in the lungs and respiratory passages of carnivorous mammals and reptiles.

The lungs of large snakes are commonly infosttd by these creatures, which firmly

attach themselves by four cephalic hooks, which they bury in the tissues of their host,

allowing theii- bodies to dangle in the respiratory cavity.
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ENTOMOLOGY.

DR. MASOX thus prefaces bis chapter on this suliject : "With tho exception of

the beetles, liunna presents an untrocblen fiebl to tlie entomologist. A few
insects have been collected, but none, with a solitary exception, have been described

or noticed in any work to which I have access. Still they form by no means the least

important portion of our natural productions. The lac insect, the blister fly, the

honey bee and the silk moth are important for their utility ; the green beetles, the

fire-iiies and the butterflies for their beauty ; the white ants, the blights and
the caterpillars for their predatory habits ; and the gnats, tho mosquitoes, the gad
flies, the ticks, the bugs, the fleas, the scorpions and centipedes for their annoyance
to man."

Class INSECTA.
This great class, which embraces some of the loveliest forms of invertebrate life,

is thus characteiized. Wiugs generally present. Head, tliorax, and abdomen
distinct. Two antennae. Three pairs of legs, neither more nor less, though the

anterior ones may be rudimentary. Respiration by means of trachosc, or tubes

communicating with the surface by lateral openings {digmata) or spu'acles. Sexes

distinct. Agamic reproduction {Parthenogenesis) occurs in some orders, and may be

regarded as a process of cell development analogous to ' budding.'

Order THYSANURA.
The most noteworthy member of this order is the common apterous Fish-insect

(Lepisma), which harbours in and destroys our books, a soft active creature, covered

with fine scales (which are beautiful objects under a microscope), and with a tail

composed of three divergent setiform appendages.

Order HEMIPTERA.
Pour wings, more or less membranous. Mouth armed with a suctorial proboscis

(Jiaustellum). Larva wingless. One of tho latest contriljutions to our knowledge
of Burmese Hemiptera is a list by Mr. W. L. Distant, of Tenasserim species,

published in the Journal of the Asiatic Society of Bengal for 1879, Part II. No. 1,

p. 37. This list and the British Museum Catalogues have been mainly used in tho

present catalogue. The members of this order are both animal and vegetable feeders,

some of the latter being of considerable commercial importance. The Coccus cacti,

or cochineal insect of Mexico, is the best known, and in 1850, according to Balfour

(Cydopxdia of India), 1122 tons were imported into England of the value of

JE440,000, and representing the astonishing number of 175,929,600,000 individuals,

70,000 of which, when dried, go to the pound. The red-floweri'd 'cactus' (Opunda),
or prickly pear, seems best suited for tlie insect ; but there are probably several s[)ecies,

of which tho Mexican S])ecies is by far the most valuable as a dye producer, and
which seems capable of being domesticated in India. The 'dye ' is nothing more than
the dried body of tho f(3niale insect, detached, during life, from the ])lant to which it

adheres parasitically, dipped in boiling water to kill it and cbied in the sun.
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Sub-order FBYOrnTniRIA.
Mostly parasitic on trees and shrubs. The larvie arc often covered with

flocculent cottony tlireads.

Famihj Coccidae.

Coccus LACCA.

The Lie insect is the most important member of tliis family. Tlie male has two

wings, and flics freely ; btit the female is ajiterous and parasitical (so to say) at all

ages. The body is a mass of red-coloured paste, which is simply the lac dye of

commerce, and from the sides of her body exudes a resin in such quantities as

gradually to encase her in a sort of cell ; this resin is the ' shell lac ' of commerce.

The crude lac, as brought to market, consists of the twigs whereon the resinous cells

are attached, in which the female lac insects are contained. The whole mass is

pounded up and stcejicd in water, which dissolves out the coloured matter formed of

the insect's body. This is subsequently precipitated and formed into cakes, aftc-r

which the refuse is heated, and the resin melted out. This process is conducted in

canvas bags, which are subjected to pressure, and the pure resin as it exudes is

scraped off in flakes, which are termed ' shell lac,' being faintly orange-tinged. Dr.

Mason says, "The Karens think the lac is produced by an ant, and call it the lac ant."

The insect is parasitical on several species of trees, as Fmi» reh'giosa and other tigs,

Butea frondom, Zizijphus jujuha, etc., and is sometimes so crowded on the stems that

they are seen incrusted, as it were, with a pipe-like mass half an inch in diameter or

more, made up of the closely-packed cells of the ' lac insect.' The finest ' lac ' comes

from Siam and the Shan states via Eaugoon, and much is also collected in Assam and

some parts of liengal. In 18.50-51, according to Balfour {up. cit.), 3757 tons of

lac and lac dye were exported from Calcutta, and 1670 tons from Bombay, or in all

5-127 tons in one year of this insect, worth over £200,000. Some species of this order

secrete waxy filaments, and ' Manna ' is said to be an exudation caused by the

puncture of the Coccus nuumifcrus.

Famihj Apliididse.

Aphides are mostly viviparous in summer, and oviparous Lu winter, and in tlie

former case the females are winged. Agamic reproduction {Pa/i//cnoi/e>iesis) may bo

carried on through many generations, a fact as singular as it is well ascertained.

The members of this family constitute those familiar pests of the gardener. Plant

lice, including the more formidable Phi/lhxera, which in some years has almost ruined

the grape haiTcsts in some parts of Europe.

The Aohis, or plant louse, exudes a nectareous or saccharine fluid, familiarly

called honey-dew, and of which ants are particularly fond. Groups of ants may be

often seen suiTounding the Aphides and gently stroking them with their antennto, to

induce them to yield the coveted juice, which from time to time the Aphis does, by
ejecting a pellucid drop from its anal siphunclo, which drop is at once consumed by the

nearest ant with e\"ident signs of gastronomic approval. Ants, too, are said to carry off

some species of Aphides into their nests, where they are carefully tended, precisely

as cows are by men, for the sake of their potable secretions. Van Benedeu thus

writes of these insects in his entertaining and popular work on animal parasites ' :

—

"Who does not know those small green bodies, of the size of a pm's head, coming
like a cloud upon the buds and leaves of the rose bushes, which shrivel and wither

immediately ? There are green ones on certain plants, and black ones on others ; but

whatever their colour, they are living pearls which form garlands round the stalk. . . .

Let us examine with a magnifying lens these walking grains of sand, each grain will

reveal to us a charming insect, whose head is adorned with two little antenna;, and
has globular projecting eyes, glistening with the richest colours ; behind these are

two reservoirs of liquid sugar, elegantly mounted on a polished stalk and always full.

' Animal Parasites, Internatioual Sikutific Series, Vol. XX. l>y P. J. Van Beneden.
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.... Miicli has Leon written about lliosc small sii<;ar niamifactorics, so well

known liy ants, that they have procurc'd for the ' Aphis ' tlie name of the ' aut-eow.'
"

The viviparous Aphis not only produces a mature insect at birtli, but the new-bom
daughter is herself gravid with a similarly-matiired and perfect offspring, an example
of compound Parthenogenesis which is marvcdlous to contemplate. Viewed as some
writers love to represent it, as a ' Teleologieal ' arrangement, to prevent the exuberant

development of the 'rose,' it seems a clumsy and not very loudly called-for con-

trivance, for the rose is not one of those noxious or pestilent plants, like some weeds,

which overtax man's efforts to keep in check ; but viewed as one of the varied and
countless developments of creative energy, it affords us solid grounds of thankfulness

that our place in nature is what it is, and enables us to contemplate, and realize

(darkly it may be, and with wholesome limitations touching the ways of ' Madame
AVTiy ') the gi'andeur, the magnificence, the beauty, alike of Nature's greatest and
smallest works.

Famili/ Psyllidse.

"Woolly blights arc thus described by Dr. Mason :
—" Some species which do not

secrete honey-dew arc of a large size, clothed with a white, cotton-like covering, and

when disturbed they have the habit of leaping to a considerable distance. Psyllv, sp."

Sub-order HOMOPTERA.
Tarsi throe-jointed. "Wings membranous, deflected. Proboscis inferior.

The females of the Homoptera are often furnished with an ovipositor, composed

of a bivalve sheath, inclosing a cylindrical boring organ, whereby they are enabled

to deposit their eggs at some distance from the surface of the ground. The Cicndidte

are remarkable for their loud and piercing song. This music is confined to the males,

and is produced by a peculiar mechanism of membranous drums, with their appropriate

muscles placed in a ca^'ity at the base of the abdomen, and covered outwardly by the

dilated sides of the metasternum.

Family LedridsB.

Ledba scutellata. Walk. Burma.

,, cuiOBATA, Walk. Burma.
Epicldtes planata, Amyot et Serv. Tenasserim.

Famihj Tettigoniidse.

Tettigouia obsctjea, "Walk. Biirma.

„ FEEEUQiNEA, Pabr. Tenasscrim.

Famihj Cercopidse.

Pttelus conifee, "Walk. Burma.

P. spumarius is the common ' cuckoo spit,^ the fi'othy fluid being the nidus

wherein the insect is concealed.

Ceecopis nigeipennis, Fabr.

,,
SEPTEMPUNCTATA, "Walk.

"Plant lice," says Dr. Mason, "are often very dostnictivc to our gardens,

especially to sickly plants. They are not usually, I think, the Aiihidas of Euroi)e, but

the Cercopida;. The ants, however, manifest the same affection for them, and make
like efforts to obtain their honey-dew. One species may be seen covered with a

frothy secretion like the common ' frog-hopper,' P. .y)umaria."

CosMOCAKTA Masoni, Dist. Teuasscrim.

„ jiEGAMEEA, Butler. Tcnasseriui.

„ TEicoLou, St. p. and Serv. Tenasseiim.
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Familij Membra cidce.

Centeotus eeponens, Wulker. Ti-niisscnm.

„ v.uuus, Walker. Burma.

,,
FLEXUosus, Fabr. Tenasserim.

,,
anchorago, Ouer.

Centeotypus AssAitENsis, Faim. Tenasserim.

Family Cicadellinidae.

Sphenoeeuina beacosoides, Walker. Burma.

Family Cicadellidse.

TJkophoea Hahdwicki, Gray.

Family Issidse.

ExmrBRAcnTs (?) ruNCTiFEKA, Walk.
Ancyea appendiculata, WcstwooJ. Martabau

Family Ricaniidse.

EicAKiA guttigeea, Walk.

Family Flatidse.

Cekyxia Maria, Wliitc. var.

,,
tenella, Walk.

Flata limbata, Fabr. (white wax iascct). Burma.

,, TENELLA, Walker. Burma.

,, INOEX.WA, Walker. Tenasserim.

CoLOBESTHES coNsPEESA, Walkcr. Buriua.

„ AXBITLAXA, Walker. Burma.

Family Fulgoridse.

Dyctiophoea leptorhina. Walker. Burma.
Cixius Me.lndee, Walkcr. Burma.
HEirispncEEins eufovarius, Walker. Burma.

The following list of species of Fulgora is ilrawn up from Butler's list of the

species of that genus in Proc. Zool. Soo. Lond. 1874, p. 97 :

a. Wings orange (when dead)

.

FuLGOEA CANBELAEiA, L. Houg Koug. Cambotlia.

,, viEiMROsTEis, Wcstw. Assam.

,, NiGEiEOSTEis, Walk. Pachebone.

,, spiNOL^, Westw. Silhet.

,, Lathburii, Kirby. Hong Kong.

b. Wings wliite.

,, clavata, Westw. Silhet.

The rostrum of this species has a ludicrous resemblance to a ' vesuvian ' cigar light.

c. Wings blue-green.

,, DUCALis, Stiil. Cambodia.

,, ccELESTiNA, Stiil. Cambodia.

(Sub-genus Pyro/M, rostrum much compressed.)

,, OEMMATA, Westw. Diirjiling.

d. Wings sub-hyaline, pale gi'cenish.

,, viEEscENs, Westw. Chepra.
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FamiJi/ Cicadidse.

DcKDUBiA iMMACULATA, "Wiilkcr. Tciiasserim.

,, JiANNiPEHA, L. Tenasserim.

,, riuKiA, Walker. Burma.

,,
CINCTIMANUS, Walk.

„ ixTEiiEEATA, Walkcr. Tenasserim.

Cicada guitularis, Walker. ISurnia.

Of this class of insects Dr. Mason remarks :
—" Those famous singers, tlie Cieadfe,

celebrated by Homer, Virgil, and from the ancients down to the present time, are

numerous both in individuals and species. One of the first objects that attracts the

attention of an observer in some localities of the Karcu jungles is, a clay tube several

inches high, raised over a shaft sunk two or three feet in the ground, over which may
be often see a Karen, bending and inserting the extremity of a long branch of thorny

rattan, -which after a few twists is withdrawn, bringing with it a grub that is deemed
a great luxury. The natives have a distinct name for this grub, and seem to be

ignorant that it is the larva of the Cicada. This I was able to verify, on one occasion,

by observing the exuviae of many of their pup;e adhering by claws to the serrated

bark of trees, with rents in their backs, out of which the perfect insect had escaped.

The Karens, it may be observed, are no more barbarous in their taste than the

civilized Greek, for Aristotle testifies that they were an article of diet, both in their

larval and perfect state, and one species is still eaten by the American Indians.

A cicada, gildcn with a bright yellow transverse band on its wings, is occasionally

seen. The Karens say its call is Kan-wee, Kan-tcee, and this is the name by which

it is known to them. I was one evening serenaded by one, that poured out its vesper

song from a jack tree before my door, in strains loud enough to have startled one

unacquainted with the musician. Its sounds were full, shrill, and continuous,

swelling up like an ^olian harp so as to fill all the air around.

"The instrument on which this gay minstrel performs is a unique piece of

mechanism,—a perfect melodeon possessed only by the male, and which he carries

about between his abdomen and hind legs. It consists of two pairs of plates composing

a shield for the box concealed beneath. Under these plates is a delicate iridescent

covering, tensely stretched over the ca^aty, like the head of a drum ; and attached to

its inner surface are several muscular strings, secured at their opposite extremities to

another membrane at the posterior end of the box. The music is produced by the

alternate contraction and expansion of those strings, which draw the tense concave

covering downwards, with a rapid receding, the sounds issuing from two key-holes of

the instrument, strikingly analogous to the action of the melodeon."

Platypleura nobilis. Germ. Tenasserim.

,, iNsioNis, Dist. Tenasserim.

Cephaiosys Teepsichoee, Walker. Burma.
HuECHTS pHiiJEMATA, Amyot ct Scrv. Burma.

,, SPLENDIDDXA, Fabr. Burma.

,, SANGUiNEA, Dc Gccr. Tenasscrim.

,, THORACIA, Dist. Tenasserim.

ScrEKOPTEEA sPLENDiDULA, Fab. Tcuasscrim.

PoMPONiA TiGuoiDES, Walker. Tenasserim.

Cryptotympana recta, Walker. Tenasserim.

Sub-order BETEROPTERA.

Tarsi three-jointed. Wings horizontal. Proboscis anterior.

To this sub-order belong the common bug (
Cimex. lectidariun), the aquatic ' water-

boatman ' (Notonecta glaum), and the genus Redurms, a bug capable of inflicting

excruciating pain by the puncture; of its proboscis, if rashly handled, the puncture

of one species found in Hungary being occasionally said to terminate fatally.

Dr. Mason writes :
—"There arc several spcH'ies of the same tribe that furnishes the

common bed-bug in the Proviuces, with precisely the same disagreeable odour, but
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much stronger. A single insect crossing the path will infect a stratum of air of

several foct in width, which remains for a considerable period. A small black species

sometimes comes on the table around the lights at evening, which is veiy disagreeable,

though its scent is not so strong as some others. In smaller numbers a grey

species is an occasional visitor.

" A large greenish species is very injurious to fruit. I have observed individuals

repose for hours on the oranges that were nearly ripe, sucking their juices through

the skin ; and wlun the oranges were plucked, they had large scars on the places

where the insects had rested, and the orange within was injured in those places.

" I examined a species in Tavoy which proved to belong to AVestwood's 'Tincjid/e.

Rostrum three-jointed, tarsi three-jointed. Scutellum two-tliirds the length of the

insect. Two small thorns on each shoulder, with a small brass-coloured jiatcli

behind on the margin. Edge of the wing-cases with six black thorns on each side,

six black spots on the abdomen, general colour of the insect deep green above and

light green beneath.
" The Karens near Rangoon describe a similar insect as some years effecting much

injury to the paddy by absorbing its juices, before the kernel has become hard.

Whole fields of rice are sometimes abandoned in consequence of the devastation of

the paddy-bug. The oifensive odour which some of these insects emit appears to bo

done in self-defence. Some, the grey species especially, will come about the table

and not the slightest disagreeable scent be discovered, but no sooner has one come

in contact with it, than it emits an intolerable effluvium."

Family Belostomidse.

"A large water insect, as denominated by the natives, resembling a gigantic

cockroach, is not uncommon. The perfect insect has the tarsi two-jointed, but

quite incorporated with the extremity of the tibiae, and terminated by a long slender

and acute unguis characteristic of the genus Belodoma. A specimen before me
measures two inches and three-quarters in length. From some brief remarks on the

Asiatic species of this genus by Dr. Leidy in the journal of the Academy of Natural

Sciences of Philadelphia, the Tenasserim species is, I judge, B. indica, St. F. and S."

Famihj Gerridse.
" A long-legged insect may be frequently seen stalking haughtily about, on the

surface of our inland streams, "like a Burman king on the shoulders of his human
horse. It has obtained the approiiriate name of water-skipper. The Burmese call it

the ' marine officer.' Gerris, sp."

PlILOMEEA LATICAUDA, Hard.

Familij Nepidse.

Eanatea geossa, Fabr. Tenasserim.

Family Reduviidse.

EuAGORAS plagiatus, Burm.
Velinus Malatus, Stal.

Rkduviits mendicus, stal, var.

Vesbius sanguinosus, Stiil.

To this family belongs the natural and appropriate enemy of the common hug,

of which Van Beneden thus writes {np. cit. p. 267): "Happily for us, another

hemipterous insect, the masked reduvius {Reduvius jiersonatiis), penetrates like tho

preceding one into our apartments, and covers itself with dust in order the more

reatUly to fall upon its enemy ; but man is not sufficiently acquainted with its habits

to make war in common with it on tliis miserable parasite (the Bug). We ought

for this purpose to place the masked Redueius under the protection of the law, and

offer premiums for the most vigorous races." Many people may often have noticed

a repulsive-looking insect on trees, covered over with loose rubbish or filth. This
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is a species of Reduviun, wliich, iiiiflcr concealment of a lioap of loosely attached

extraneous matters, makes Ids approacli towards his unsuspecting prey.

Famili/ Tingidse.

AcAjJiHiA (CiMEx) LECTULAKrA, tlic Common bed-bug, belongs to tUs family.

Family Aradidse.

BEACHrRHXNCHXrS MEMBEANACEUS, Fab.

Family Acanthaspididae.

TiAEODES VEBSICOLOE, Lap.

Smlxthus makginellus, Dist.

Yelitka EUBKO-riciA, A. and S.

Family Pyrrhocoridse.
LoHiTA GBANDis, Gray.

IpHITA IIMBATA, Still.

PHYSorELTA GUTTA, Eurm.
ANTiLocnus Eussus, Stal.

,,
Coouehertii, Tab.

Odontopus nigkicoenis, Still.

DiNDYMUS EDBIGINOSUS, Fab.

DrODEECUS CINGULATUS, Fab.

Family Coreidae.

Acu^inocoEis SCABEATOE, Fab. Teuasserim.

Maceociiekaia oeandis, Gray.

Dysbercus Kienigi, Fabr.

SEErNETHA AUGUK.

Physopelta GUTTA, Burm.

Family Homceoceridse.

HoMCEOCEETJS Javanictjs, Dallas. Tenasserim.

„ MAEGiNELLUs, H. S. Tcnasseiim.

Family Anisoscelidae.

Seeetetha atjgtje, Fab. Tenasserim.

„ abdominalis, Fab. Tenasserim.

Family Alydidae.

EiPTOETUs PEDESiEis, Fab. Tenasserim.

Family Edessidse.

AspoNGOPUS OBScuErs, Fabr. Burma.

„ MARGiKALis, Dallas. Tenasserim.

,,
NIGMVENTEIS, HopC.

EUSTHENES.
Cyclopelta obscuea, St. F. and Scrv. Tenasserim.

Family Mictidse.

Daiabee planiventeis, Hope.

„ acuticosta, a. and S. Tenasserim.

Mictis tenebeosa, Fabr. Tenasserim.

,, gaehna, Dallas. Tenasserim.

Physomelus calcae, Fabr. Tenasserim.

„ PARVULi's, Dallas. Tenasserim.
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Family Pentatomidse.

ErsAECORis DiTBius, Dallas.

Pentaioiia latipes, Dallas. Tenasserim.

,,
CRUCIATA, T"abr. Tenasserim.

,,
ruLCHUA, Dallas. Biu'ma.

Antestia ancuora, Thuub. Tenasserim.

Pkioxaca lata, Dallas. Tenasserim.

Strachia CEnciGERA, Hahn. Tenasserim.

Catacanthfs incarnatus, Drury. Tenassciira.

lluAPUiGAsTEE vAEiPENNis, Hopo. Tenassepim.

FamUij Eurygastridae.

Ponops OBSCUEUS, Dallas. Tenasserim.

FamUij Plastaspidse.

BEAcnrPLATYs suBiENEA, ILipo. Tenas!3erim.

Fiimihj Asopidse.
Canthecona PtTECELLATA, Wollf. Tenasscrim.

ZiCEojiA c^EULEA, L. Tcnasscrim.

FamiJij Halydidae.
D.ALPADA CLAVATA, Fabp.

,, ocuLAiA, I'abr.

,, VAiiiA, Dallas. Ttainsscrim.

Ag^us tessellaius, Dallas. Burma.

Family Pachycoridae.
Chhtsocoeis geandis, Thiinb. Tenasserim.

,,
poEPHYHicoi.us, Walk. Tenasserim.

HoTEA ciJECuiioxiDEs, H. S. Tenasscpim.

Cantao ocellatds, Thiuib.

SoLENOSTHEDItrM RUBROPUNCTATTJM, GuCP.

ScuTELLERA NoBiLis, Fabp. Maulmaiu.
Callldea Stollii, Wolff. Tenasserim.

,, BiLAiicoLLis, Guep. Maulmaui.

Sub-onler THYSANOPTERA.
The best-known repposcntativo is the destpuctive Turnip-fly [Thrips).

Sub-opdep MA LLOPRA GA

.

This order embraces the parasitic hcmiptora whose development has been (as it

were) arrested at an early staffc They are the lice wliich live on the skin, hair

and feathers of mammals and birds, an example of which is the common louse.

Ordep OETHOPTEEA.
The Orthoptera arc amongst the most highly organized insects. They have four

wings—the anterior j)air coriaceous or submcmbranous, the posterior membranous
and folded. Jaws mandibulatc. Ifany species are aptcpous, especially the females.

Tlie mcmbcps of the cupious Family Muntida: are highly predatory aud carni\'orous
;

the lihttlidm arc omnivorous, the rest of the order are herbivopous, and an invasion
of locusts causes mope destpuction than a hostile army, op than any number of wild
beasts.
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Sub-order CURSORLI.

Body ovato, depressed. Head retracted into tlic prothorax. Leps slender.

Tarsi with an aecessory joint between the claws. The antennse usually long and
slender. Females commonly, males occasionally, apterous.

Famih/ Blattidse.

To this order belongs the common cutkruaih of English kitchens (Perij)Ianeta).

The egg cases of members of this family are little oval capsular bodies, with one

side serrated along a line, which opens to i)ermit the young when hatched to escape.

The ova are ranged in tiers within the capsule, which is affixed by the female in

dry secluded spots to fixed bodies, as furnitm-o or the like.

Panesthia FLAViPEjfifis, Wood-Mason. Naga hills.

,, Sai-ssckii, Wood-Mason Sikkim.

(J. A. S. B. 1876, Part II. p. 190).

Sub-order GRESSORIA.
Body long, narrow. Head asserted. Legs slender, and the posterior femora

not thickened.

Tills sub-order embraces the carnivorous Mantida and the herbivorous Phasmida,
commonly known respectively as the ' Kolhing leaf ' and ' utich ' insects.

Famill/ Mantidse.
The anterior legs serrated, and used as prehensile organs, with the femora

grooved for the reception of the tibi«5. The head very versatile. Tliese insects arc

veiy watchful, and when intent on their prciy, or suspicious of dangei', often assume
grotesque attitudes, and avail themselves of theii- mimetic forms to avoid observation.

Phtilium Celebicum, De Haan. Toungnoo.

,,
Wesiwoodii, Wood-Mason. South Andamans. Pahpoon.

Malewoon.
HiEEonrLA (Ehombodeka) Butleei, Naga HiUs.
Wood-Mason (P.Z.S.L. 1878, p. 580).

.^^TnAiocuROA AsHMOLiANA, Wcstw. Calcutta.

HrsiENOPUs BicoExis, Stoll. Assam. Java.

Family Phasmidse.
These insects, even more than the Mantida?, which possess superior powers of

flight, rely on their resemblance to inanimate objects to avoid their enemies, and
are adepts at mimicking the grass or sticks to which they cling, whence their name
of ' stick insects.'

Menaka scABEnjscTJLA, Wood-Masou Silhet. Assam. Naga hiUs.

(J. A. S. B. 1873, p. 55).

Baclllus HisriDULUs, Wood-Mason (I.e. p. 47). South Andaman.
,, oxytenes, Wood-Mason (I.e. p. 48). Pegu.

,, L-EVIGATUS. Naga hills.

,, Aetemis, Westw. Sikkim. Assam.

,, iNsiGNis, Wood-Mason. Assam. Sikkim. Cherra.

LONCHODES CUNICULUS, Wcstw.
,, veeeucifee, Wood-Jfason. South Andamans.
,, Westwoodi, Wood-Mason. South Andamans.

,,
STILPNTJS, Westw.

,, AusTENi, Wood-Mason. Dikrang Valley. Assam.

,, Cbawanqensis, De Haan. Martaban.
PiiiBALosoMA WnsTwooDi. Sanuiguting, Assam.
Loi'Ai>nu.s PoEus, Westw. Upper Tenasscrira.
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LoPAPEUS BooTANicus, Westw. Naga hills.

,, Baucis, "Westw. Sibsagur.

Bacteria Shiya, Westw. Kliasi hills.

Neceoscia niLAius, Westw. Sikkim. Assam.

,, siENAKA, Wood-Mason. Khasi hills.

„ SiPVLUS, Westw. Burma.

,, MACULicoLLis, Wostw. Burma.

Mr. Wood-Mason was the first to point out (J. A. S. B._187.5, Part II. p. 220)

that the last dorsal abdominal sep^ment in the males of this orthoptcrous family

(except Fhijllinm) is modified to serve as a more or less etKcient clasping apparatus.

Frequently the whole segment is so profoundly modified as to constitute a regular

forceps, whereby their brides may be hold fast. These organs in Lonehodes,

Phibalosoma, ro'dacnntlim, etc., have been often figured, but their precise function

and their relation to the sex of the insect had not before been assigned and

interpreted.

Sub-order SALTATOPdA.
Body generally slender. Hind-legs thickened and saltatorial.

a. Antemue lowj anil Miaccous.

Fiimihj Gryllidge.

This family embraces the Crickets [Gri/Uun), and that curious insect the Mole

Cricket {G)\i/!lv'falp(i), and in both this and the next family the ovipositor is often

of great length, to enable the female safely to deposit her eggs in the ground at

a safe distance from the surface.

Gkyllotaipa vulgaris, GeofFr.

GBi'LLDs coNsmiLis, \\'alker.

Famihj Locustidse.

Phaneroptera diversa, Walk.

To this family too belongs Schizodacfyhtu, a. great cricket-like insect of a brown
colour, which bui'rows in sandy soil, and is remarkable for its curled membranous
wings.

}. Anieniifd short. Or/posifor none.

Famihj Acrididse.

Pyegomoepha ceencxata, Fabr.

OrOMALA lENEBROSA, Walk.
Phymateus miliakis, L.

CTETACANTHACaiS FEBRINA, Walk.

,, PUNCTIPENNIS, Walk.
ACBIDIUM VIEESCENS, Walk.

,, ANGUSTIFRONS, Walk.
Ep^EOMiA VUI.NERATA, Dc Haau.

,, VAHiA, Walk.
Mastax innotata, Walker.
ICTRIX EXULTANS, Still.

OxYA DIMINUTA, Walk.
Caxoptincs incomptus. Walk.

,, LNAM.ENUS, Walk.

Sub-order EUPLEXOPTERA.
Anal segment provided with a moveable forceps. This sub-order embraces one

family—the Forjicididx or earwigs.
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Order XEUROPTERA.
This is a somcwliat hcteroficiiooiis order, embraeing insects, displavinp: exceptions

to all its leading characters, wliicli may be snmmed up tlius. Wings four, more or

less equal, membranous, reticulate, and rarely folded. Jaws niandibulate. I'upa

incomplete. Larva with six ai'ticulated legs.

Sub-order ISOPTERA.
AntennoB short, many-jointed. "Wings large, equal, deciduous.

Family Termitidse.

Termites or ' xcldte ants'' are social Neuroptera, -and are undoubtedly the greatest

pests of any insects within the tropics. They are subterranean and noetui-nal in

their habits, and their industiy is matchless. They present points of resemblance
and dissimilarity to Bees, swarming liUe them and having the majority of the
community made up of neuters, or sexually imperfect females, but dilfering from
them in the (asserted) presence of more than one queen in the community. The
males and females are fully winged—and they alone issue in dense swarms from
the nest to found new colonies. This swarming takes places in humid weather,
generally, but not always, towards evening, and the perfect insects at such times

may be seen rising into the air like a steadily ascending column of smoke. The
fact is soon made known by the activity of all birds in the neighbourhood, and
even such large birds as Kites do not disdain to liawk at the fluttering termites in

the air, whilst many small quadrupeds and reptiles in the neighliourhood are on
the look-out for such as fall to the earth. These countless thousands are all males
and females bent on their nuptial tour, and the pairing once over, the female never
again quits the abode she selects, but devotes herself solely to replenishing the

race, a single female producing, it is said, 80,000 eggs in twenty-four hoiu's.

The bulk of the community is composed of the so-called 'neuters,' and these

are of two sorts, the common 'labourer' and the 'soldier,' which last is provided
with an enonnous liead and formidable pincers. The courage and tenacity of these

little creatures is remarkable, and they will rather be torn in half than relax tlieir

grip of theii- opponent's flesh or body. Dr. Mason makes the following remarks
on them :

—
"The traveller in British Burma is frequently treading over mines of white

ants or tirmites, as they have colonized almost every part of the provinces ; but
their depredations are perhaps not as incessant as might be anticipated from their

bad reputation of being ' the most absolute pests of mankind.' My study-table

stood for several years within a few inches of a post tenanted by myriads, yet they
never disturbed it. Occasionally I made a small incision in the post, when, on
listening, I could immediately hear a thousand little taps within—the battle-roll

of sentinels beating to arms, and almost instantaneously, whole regiments would
appear with enormous siekle-shaped jaws to defend their fortress. They do not
usually, however, remain thus pacific, and unless the timber be impervious, they
tunnel their way from room to room, fi'om basement to attie, devouring chests of

apparel, linen, books, or whatever impedes their course. On their foraging ex-

peditions they frequently attach themselves to the exterior of a post, and arch their

pathway up to the roof, the destruction of which they silently and speedily effect.

"The architectural labours of these social insects display great artistic beauty
and variety. A metropolis of theirs was exhumed near my residence in Maulmain,
the exteiior of which appeared only like a large mound, not more than six feet

high, but more than forty feet in circumference, with here and there a small circular

vestibule visible through the turf-covered bastions, or a low spiral turret protruding
above tlie oval vault. "Within were thousands of edifices with multiform com-
partments, suiTouncled and connected by labyrinths, domes, and portals ; while
beneath, curious stair-cases led do'mi long winding corridors, through innumerable
multilocular caverns—the whole series presenting the aspect of continuous stories
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one nTjove the other, like city piled on city. Leading from tliis sulitorranoan town
in uliuost every direction were hunting paths, arclied and tunnelled, extending across

the road, and to distant parts of the compound."
The noise made by tlic jaws of these creatures can bo often heard during the

stillness of the night, in one's tent when encamped in the forest, and till its origin

is known is rather puzzling. It is produced apparently by numbers of these

creatures simultaneously gnawing or tearing with their mandibles, and ceases if

the traveller gets a light to ascertain what can be making this noise in the ground
within his very tent, but recommences as soon as his head is again laid on the

pillow. The best protection for timber against the ravages of white ants is using

seasoned wood, charring its surface and pouring round it coal tar or gas refuse, or

watering the ground with a saturated solution of sulphate of copper. It would be
worth while, in the case of public buildings, importing gas refuse for this pui-pose

from Europe, when not procurable on the spot.

Tehmes MiTJEiTLiNus, Eamb. Burma.
,, TAPKonANES, Walker. Burma.
„ FAIALIS, L.

Sub-order AGNATHI.
Jaws membranous or obsolete. Posterior wings small or wanting. Abdomen

ending in two or thi-ee long seta).

Famili/ Ephemeridse.
The 'May fly' is a representative of this family. These insects lie for two or

three years in a larval condition, and the perfect insect then issues in countless

numbers, and always in the evening. The perfect insect takes no food, and Uvea
only a day or two.

Sub-order OBONATA.
"Wings sub-equal, reticulate. Jaws strong. The eyes very large and complex.

The larvEE and pupa; are aqiuitic, and the insects are in all theu- stages highly

prodatoiy and voracious, and a terror to the insect world.

Famihj Agrionidse.
LrDELLAOO BLVNDEN, Walk. Nicobars.

Famihj Libellulidse.

Speaking of the Dragon-fly, Dr. Mason says, " This is one of the few insects

which the Karens recognize in its larval state, and they often point out the larva

in the water, which bears a distant resemblance to the perfect insect, but the body
is shorter and thicker, and their wings arc only rudimentary."

Matroxa basilaeis, De Selys.

Neubobasis Cuinensis, L.

Neueothemis soPHEoxrA, Drury.

,, EftUESTRis, Fabr.

Vestalis GRACILIS, Rambur.
Beachybasis Coromandeliana, Fabr.

Ledes nodalis, De Selys.

Lepthemis sabina, Drury.
LiBELLCLA Dalei, De Selys.

Pantala flavescens.

Ehtothemis vaeieoata, L.

RmsocYPHA CDNEATA, De Sclys.

PALPOPLErEA SEXMACtTLATA, Fabr.

MjfAJS Anbebsoni, McLachlan.
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Sub-order PLANIPEXXIA.

Winss nearly oquiil. Antonnte long, niany-jointcil. Jaws distinct. The larv83

arc voracious insect feeders, but the perfect insects are mostly herbivorous.

Famihj Hemerobidae.
OsMTLUS CONSPEBSUS, TValker. Burma.

,, TUBEECULATUS, "Walker. Burma.

Family Myrmeleonidse.
Mybmeleon rxcLusus, Walker. Hurina.

,, . lEXTUs, "Walker. Burma.

„ TACITUS, "Walker. Burma.

The habits of the ' ant lion, ' which is the larval form of Myrmeleon, are too well

known to need recapitulation here. Thoy are common in Burma in suitable

localities, and are well deser\-ing of more attention than is usually paid them.

Family Panorpidse.

BiTTACus Indicus, "Walker. Burma.

Sub-order TRICROPTERA.
"Wings four, membranous, the anterior generally hairy. Mandibles rudimentary.

The larvic are six-footed and aquatic, and construct cases wherein tliey reside, of

various available materials, sticks, stones or shells. In these ' caddis ' cases the

pupa stage is assumed. Some Indian species of probably tliis order veiy closely

simulate spiral shells, and exactly resemble a small ' Phorus.''

Stenopsyche geiseipennis, McLachlan.

Order DIPTEEA.

"Wings two, membranous, never folded. A suctorial proboscis {hausteUuni).

Metamoiijhosis complete. Larvaj apodal. The mouth in this order is often armed

with lancet-like organs, with which the cuticle of animals is pierced for the purpose

of suction. Their bite in consequence is often severe, but none of them are provided

with a sting. The feet are two-clawed, and provided with adhesive cushions as well,

whereby they are able to walk on the smoothest surfaces. In the larval state

(maggots) they are of use, by consuming filth and decaying animal matter, but some

species are injurious to crops {Cecidomyia dedrnctor attacking wheat) and tonnenting

to man, especially certain minute species, by their bites and persistent attacks.

Their fecundity is very great, and agamic reproduction sometimes takes places in

this order, as the larvas of Miastor mdroloas are found to contain otlier larvfe

identical, save in size, with themselves, a7ul these larva) produce successive generations

of larva; which ultimately develope into perfect insects.

Sub-order PUPIPARA.
Parasitic Biptera. The larvro and pupa; developed within the body of the mother.

Antcmna; within a cavity in the head. This sub-order embraces three families

:

Brandidic or Bee lice, Nyderiliidce, spider-like parasites on bats, and Ilippoboscidx,

including ' Bots,^ which are^the larva; of the " forest Fly."

Sub-order BUACEYCERA.
Oviparous. Antenna; short.

The number of pieces composing the /laiiHcIlum varies from two to six, and this

character has been used in arranging the families into JTexacheta;, Tetrachdm, and

Bichcta.
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ITcvacliela'.

Family Tabanidse.

Tliis family embraces the Gad Hies.

Tctrnchcfw.

Famihj Asilidae.

Of this family, epecies of Baaypngon, Xam, and Laph-ia have been recorded from

Burma. Asilus is the fly whicli Virjjil describes as tcrrityiua; cattle in Italy, and to

escape which he recommends pasturing the herds in the early morning and in the

evening only

—

"Est luoos Silarl circa, ilicibusque Tireutem

Plurimus Alburnum volitaus, oui nomen Asilo

Eomanum est (Qistrum Graii vertere vocantes),

Asper, acerba sonans
;
quo tota exterrita silvis

Ditfugiunt armenta ; fnrit mugitibus scther

Concussus, silvffique et sicci ripa Tauagri.

Hunc quoque (nam mediis fervoribus acrior instat)

Aroebis gravido pecori, armeiitaque pasces

Sole recens orto, aut noctem ducentibus astris."

The description applies also to the alarm caused to horses, cattle, ami ruminants

in general by various (Edrida.

Family Bombyliidae.
AnIHKAX SEiriSCITA.

TEICUOPnTHALJIIA, Sp.

DiSCOCEPHALA, Sp.

Family Syrphidse.

Ekistalis andejemon-, "Walk.

,, AMPHICRAIES, Walk.

Dichcfw.

Family Muscidee.
Tachfn-a ftjsifoemis, Walk.

Sub-order NEMOCERA.
To this sub-order belong the harmless ' Daddy Long Legs ' {Tipula) and the gnats

and mosquitoes {C'ldex, Simiiliam, etc.) which are as troublesome in Xt)rway or

Canada, as in the tropics, each zone of tlic earth seeming to be abundantly provided

with its own appropriate pests. Of mosquitoes, Dr. Mason writes: "We have at

least two species, one of which is banded with white stripes, and is more voracious

tlian the other ; as soon as it begins to taste blood, the hand may be brought slowly

upon it, and it chooses death rather than flight.

" The larvK) of gnats and mosquitoes may be always seen in water that has

stood for a few days, where they are readily discovered by their active motions, often

diving and rising again to the surface. To avoid taking these insects in drinking,

and thus destroying animal life, the Burmese priests strain their water, like the

Pharisees of old, and it was these gnats in the ku"val state to which the Saviour

refeiTcd, and not the gnat, properly so called, as tlu; word is often rendered."

People who keep orchid houses are much troubled by the quantities of

mosquitoes which breed in the pans of water placed to maintain by their eva])ora-

tion the humidity of the atmosphere. This annoyance may be cured by placing a
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handful of salt in eacli pan, -n-hicli does not interfere witli the desired evaporation,

but renders the water or brine unfit for the development of the larvte. If, too, all

bath rooms about a house had the water tubs and pans emptied every day, the

mosquito plagne would bo greatly reduced, as no stagnant water, no mosquitoes.

Family Tipulidse.

PTEROCOSMrS TELUTINTJS, "Walk.

Family Cecidomyiidse.

To this family belongs the ' Ifessian Fiy,' so destructive to wheat.

Family Culicidse.

Sub-order APHANIPTFRA.
This is an aberrant group embracing a single family, Pulicida, to which the

commoa flea belongs [Fulex irritans).

Order LEPIDOPTERA.

Dr. Mason thus prefaced the subject of Buttoi flies, of which, however, his

original list was meagre in the extreme:—" When a person dies, the Burmese say,

the soul or sentient principle leaves the body in tlie form of a butterfly. This too

was the faith of the Greeks, more than two thousand years ago. Among the ancients,

wlien a man e.xpircd, a butterfly appeared fluttering above as if rising from the

mouth of the deceased. The coincidence is tlie more reniarkable the closer it is

examined. The ' Psyche ' or soul of the Greeks represented by the butterfly, was
the Lite, the perceptive principle, and not the Pneuma or spiritual nature. So the

Burraans regard the butterfly in man, as tliat principle of his nature which perceives,

but not that of which moral actions are predicated. If a person is startled or

frightened so as to be astounded for the moment, they say, ' His lutterjly has

departed.' When a person is unconscious of all that is passing around him in sleep,

the butterfly is supposed to be absent ; but on its return the person awakes, and

what the butterfly has seen in its wanderings constitutes dreams.

"The Greeks and the Burmese undoubtedly derived those ideas from a common
origin. In the Buddhist legends of the creation of man, which originated in Central

Asia, it is stated that when man was formed, a caterpillar or worm was introduced

into the body, which, after remaining ten lunar months, brought forth the living

man, and hence the reason why a butterfly is supposed to leave the body at death.

Thus the oateqiillar or larva state, the papa or chrysalis, and the imago or perfect

insect, are, to the Buddhist, representatives of man in his origin from the earth, in

his subsequent conception in the womb, and in his perfect state as a sentient being,

while the successive changes typify his endless transmigrations. This is a wonderful

land f^r butterflies. Birds of passage are common in most countries, but butterflies

of passage are nowhere on record. Yet such are sometimes seen in Burma.
"Westwood says, ' Various species of butterflies are remarkable for their periodical or

irregular appearance ; of these, the species of Colias or ' clouded yellows ' are pre-

eminent.' It is remarkable that butterflies of this same tribe of 'yellows' often

appear in clouds in Burma and pass over the country in flocks, like the pigeons

that annually migrate over Kentucky and other Western States of America."

In these days, when the value of the economic study of insects is fully recog-

nized, and tlio elevating character of tlie study of even the humblest branches of

Zoology not less so, it is curious to call to mind the change of feeling in this respect

which a century has wrought. All Englishmen will remember the ridiciilous light

in which the florist and entomologist are depicted in the 'Dunciad': as represen-

tatives of naturalists in general ; but tlu' feeling was that of the age rather than of

the Twickenham satirist personally, and is equally displayed by a contemporary poet,
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Vincent Bourne, in his lines on butterfly collecting, wliicli are so good as to deserve

to be better known than they are :

" Ut genera et species dignoscat papilionum,

Sitque quibus maculis quisquo, quibusque notis
;

Quotquot agris volitant, studiose bine colligit illiuc,

Musa^i ut servet Pulvius inter opes.

Tbesaurum egregiiun ! si quis foret usus habendi

;

At cuiuam \\kq servit cura laborquo bono !

Papilio, centum quamvis scrvatur in annos.

Nil nisi reliquiaj papilionis erit."

Since Dr. Mason wrote, a vast stride has been made in the study of the insects

of Btirma, though I think it may safely be asserted of insects as a class, that

(excepting the more showy Lcpidoptera) far more remain to be discovered than

have hitherto been enumerated from that area. Of the Lopidoptera a good many
have been collected, but even of tliese not 10 per cent, have been studied in their

metamorphoses, and the life of the individual traced from orum to imago.

The present list of Lepidoptera is mainly based on the following data :—
Catalogues of the Eiitish Museum ; Catalogue of Lepidopterous Insects in the

Museum of the East India Company, by Thomas Horsfield and Fredeiic Moore

;

Catalogue of the Lepidopterous Insects of Bengal, by Frederic Moore, P. Z. S. L.

I860, p. 755, and P. Z. S. L. 18G7, pp. 44 and 612;" The Lepidopterous Fauna of

the Andamans and Xicobar Islands, by F. Moore, P. Z. S. L. 1877, p. 580; A List

of the Lepidopterous Insects from Upper Tenasserim, by Frederic Moore, P. Z. S. L.

1878, p. 821 ; List of the diurnal Lepidoptera from Port Blair, etc., by G. J. Wood-
Mason and L de Niceville, Jounial As. Soc. Bengal, 1880, Part II. p. 223; other

papers by Messrs. Moore, Westwood, and Butler in P. Z. S. L. ; and last, but not

least in value, a List of Sikkim Lepidoptera, by Lionel de Kicevelle, in the Journal

of the Asiatic Soc. of Bengal, 1881, Part II. No. 1, p. 49, wherein some attention

is paid to the altitudinal range of a species instead of affixing the never-to-be-too-

much-reprobated habitat ' Barjiliiiff,' with its altitudinal range of 8000 feet, and

consequently varied floral and insect zones.

As the compiler has no acquaintance with the profuse literature of the subject,

he claims the indulgence of his readers for the numerous eiTors of nomenclature and

arrangement which must have inevitably crept in. The reason, too, why the Lepi-

dopterous insects of Bengal have been incorporated in the Burmese fauna is as follows.

Of the species actually captured in Burma we have but a meagre list ; but we may
safely conclude that insects, which range from Northern Bengal to Ceylon or Java,

will certainly be found in Burma likewise. This will enable us to include a large

number not actually recorded as captured as yet within the Province. Another
considerable number may be included, which, though they may not range to Java or

Ceylon, may yet be confidently expected to range from Bengal into Arakan, and
thus fall legitimately within the scope of the Burma fauna. A small residue of the

insects of Bengal may perhaps not range into our Province ; as their not doing so

rests of course on the negative evidence of their not heuig blown to do so, I think

I act more safely in adopting the entire list, with the above proviso, than by limiting

the selection of Burmese insects to those few only, of which actually Burma-
captured specimens are known to exist.

The list of the Lepidoptera of Bengal was mainly drawn up from collections

made by A. E. Russell, Esq., B.C.S., W. S. Atkinson, Esq., Director of Public

Instruction, A. Grote, Esq., B.C.S., and Capt. J. L. Sherwill, and the geographical

range embraced by these collections may be collectively described as reaching from

Nipal to Assam and the Naga hills. The list of Lepicloptera from the Andamans is

mainly based on a collection made Ijy F. A. de Eoepstorff, Esq., near Port Blair, and

of the Nicobar insects from a collection made by R. Meldola, Esq.

Lepidoptera are characterized by four extended wings, scaly on both sides,

and supported by a framework of branching ribs. The mouth is suctorial, the

proboscis being curled up like a watch-spring whilst at rest, but capable of being
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Tinfolded and applied with the utmost precision for suctorial purposes, -whether the

imbibed juice is eontaiued in the dung of animals or in tin; nectar chamber of flowers.

A curious phcnomcncm termed dimorphism, or polymor])hism, exists in some species

of Pnpilionidie, the males of some spccii's being associated with two or three ililferent

sorts of females. No species of the entire order is parasitic at any stage. Two
great divisions exist, Ehopalocera or Butterflies, and Ueleroccra or Moths.

HETEROCEEA.

Antennoe pectinate, setaceous, plumose or fusiform, rarely elavate. This division

emhraces the nocturnal Lepidojjtera, or moths ; but all the species are not exclusively

nocturnal. The Bumhi/eida embrace the ' silk worms,' some of the most valuable

insects, and the Tineida some of the most troublesome and destructive to woollen

fabrics. The females in some genera are apterous '(O^yyi^, Enome).

Tribe TINEINES.

Family PterophoridaB.

AciPTiLus LACTEiTENNis, Walk. Burma.

Famihj Elachistidae.

LozosTOMA FLAVOFASCIATA, Stainton. Calcutta.

,, SEMisuLrnuKEA, Stainton. Calcutta.

CosMOPiEETX AsiATicA, Stainton. Calcutta.

,, SEJiicoccrxEA, Stainton. Calcutta.

,, .SNELLA, Stainton. Calcutta.

Atkiusonia clerodendrella, Stainton.

The larva feeds on the top of Clerodendron. '

Famih/ Xiithocolletidae.

LlTHOCOLIETIS BATTnlN'E^, AtkiusOU.

The larva mines the upper cuticle of BaiiMnea purpurea (Atkinson).

Family LyonetidsB.
Phtllocnistis cixrella, Atkinson.

The larva feeds on a species of Citrus (Atkinson).

Family Gracillariidse.

Gracillaria atjricella, Stainton. Calcutta.

,,
falcatella, Stainton. Calcutta.

,,
XJSTULATELLA, StaiutoD. Calcutta.

,,
KEsi'LENDENS, Stainton. Calcutta.

,,
QUADRiFASciATA, Stuiuton. Calcutta.

The larva mines the under side of the leaves of Urcna loiafa (Atkinson).

,,
GEMONIELLA, Staiutou. Calcutta.

,,
TERMiNAiiiE, Staiuton. Calcutta.

The larva mines the under side of the leaves of Terminalia catappa (Atkinson).

,,
NiTinuLA, Stainton. Calcutta.

CoRiscrcji ORiENTALE, Staiiitou. Calcutta.

The larva feeds on the llower-buds of a species of Bauhinea (Atkinson).

Ornix albifrons, Staiuton. Calcutta.
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Family Gelichidee.

Depeessabia EicrMi, Atkinson. Cakutta.

,,
ziZTPiir, Atkinson. Calcutta.

,,
KiciXKLLA, Atkinson. Cak^iitta.

Gelechia hibisci, Atkinson. Cak'utta.

,, ruBESCiNTELLA, Stainton. Calcutta.

,, siMPLiciELLA, Stainton. C'ak'utta.

Paeasia AnciPUNCTELLA, Stuiuton. Calcutta.

AxAESiA CANDIDA, Staiuton. Cak'utta.

CEcopnoRA suBGANOMELLA, Staiuton. Caknitta.

BuTALis TiuocELLATA, Staintou. Calcutta.

BiNsiTTA NiviFEKAXA, AValkop. Autkimans. Bengal. S. India. Burma.

Blabophanes insularis, Fekl. Nicobars.

Syme oEBK'DL.uiis, Fcld. Nicobais.

TniSIZIMA CEEATELLA, WalkcP.

Ceevaria xylixella, Walker. Bunna.

FamiJij Hyponomeutidae.
Atteva NiTErGiiTTA, "Walk. Bengal.

Corinea nheiguttclla, Walk.

The larva feeds on Ailanthus e.vet'lkns, residing in a common very fiuo web.

A perfect pest at times (Dr. Bonavia).

Hypoxomettta lixeatoxotella, Moore. Darjiling.

Famihj Plutellidae.

CEEOSTOsrA EUGosELLA, Stainton. Calcutta.

„ ALBOFAsciELLA, Stainton. Calcutta.

FamUij Tineidse.

TrxEA loxGicoExis, Stainton. Calcutta.

Porsica ingess, Walk. Bengal.

Alavoxa baebajlella, Walk. Bengal.

Tribe TORTRICES.

Famihj Nycteolidse-

Hylophila falcata, Walk. Daijiling.

,, chloroleuca, Walk. Darjiling.

Tyaxa callichlora, Walk. Darjiling.

„ SUPERBA, lloore. Darjiling.

APHrsiA SPEIPLEXA, Walk. Bengal.

Micra partita, Walk.

Family Tortricidae.

Cehace stipatah-a, Walk. Bengal.

„ oxustana, Walk. Silliet. Darjiling.

^iiEXE taprobanis, Walk. Calcutta.

Paxdemis eductana, Walker. Burma.
DiCHELiA PRiVATAXA, Walker. Burma.
CoNCHYLis FLAvicosTAXA, Walker. Burma.
Geapholitha novaeaxa, Feld. Nicobars.

CHOREriES NOTARY, Feld. Nicobars.
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Tribe PYRALES.

Family

ASTUKA rUNCTIFERALIS, Gueil.

Botys evaxalis, "^'alk.

BoTYODES AsiAiis, Guen.

„ FLAVIBASALIS, iloore.

BOTTS SCINISALIS, Walk.

,, disjiiiictalis.

,, iLLisALis, Walk.

,, UNiTALis, Guen.

,, megaptcralis, Walk.

,, MULTILIXEALIS, Gueil.

Zehronia sulomenlis, Walk.
Botys minuligeralis, Walk.

,, DAMoALis, Walk.

,, AJirNTUSAiis, Walk.

,, DAMOALIS, Walk.

,, AIIYNTUS.ALIS, Walk.

,, INCISALIS, Walk.

,,
PLAGALis, Moore.

,,
iNcoLORAiis, Guen.

,,
MACCALis, Lederer.

„ ZEALis, Guen.

„ TULLALIS, Walk.

,,
CALETOEALIS, Walk.

,, PATULALis, AValk.

,, STJBTESSALALIS, Walk.

,,
cokcate:nalis, Walk.

,,
joPASALis, Walk.

„ CALBUSALis, Walk.

,,
viNACEALis, Moore.

,,
AKBEALIS, Feld.

,,
STULTALIS, Walk.

,,
THOASALIS, Walk.

,,
ABSTKUSALIS, Walk.

,, oPALiNAUs, Moore.

,, IMMUNDALIS, Walk.

,, AsiALis, Guen.

,, sellalk, Guen.

,, EUETCLEALIS, Walk.

,, cLYCESALis, Walk.
Dysallacta negatalis, Walk.

Botys monesiisalis, Walk.

,,
plianasalis, Walk.

SCOPTJLA MAETIN.ALIS, Walk.
Ebttlea ojipheltesalis, Walk.

Botydse.
BeiiL-al

Bengal.



ESTOMOLOUY. 55

Glyphodes vagalis, Walk.

„ GASTRALIS, Walk.
Makvca aquatilis, Walk.
Syxcleka traducalis, Zcllcr.

,, retinidis, Lcder.

Gli/jifiodes univucalis, Walk.
Phakellura Ixdica, Saunders.

„ gazonalis, Gucu.

,,
tkaxslucidalis, Gucn.

,,
surERALis, Gucn.

Cydalima laticostalis, Guen.

,, coNCHrALis, Gucn.

The larva feeds on Echites anUdysenterka

Khodoneura reticulalis, Moore.

„ TEIRAOXALIS, MoorO.

,,
MARMOREALIS, MoorC.

Pygospila ttresalis, Guen.
Paciiyarches AMi'HiTRiTALrs, Gueu.

,, rsiTTACALis, Hiibn.

,,
poiioNALis, Guen.

„ TERTUMNALIS, Guen.

,,
MARTHEsiusALis, Walker.

„ MALiFERALis, Walker.

,, TIBIALIS, Moore.

RisYKOPnoRA Pfeifferje, Lederer.

EuGLYPnis PROCopiALis, Cram.
AuxoiiiTiA iiiRiFicALis, Lodorer.

Margaroxia transvisalis, Walk.
Heterodes cineeeaxis, Moore.

FiLoiiES FULviDORSALis, Gejcr.

„ NIGROLFNEALIS, MoorS.

„ ocTOJiACULARis, Moore.

Darjilinp;.

Darjiling.

Bengal.

Bengal.

Bengal. Burma.

Silhot.

Silhct.

Silhet. Andanians.

Tenasserim. Calcutta.

(Grote).

Andamans.
Andamans.
Andamans.
Burma.
Silhet.

Bengal.

Bengal.

Tenasserim.

Tenasserim.

Andamans.
Andamans.
Tenasserim.

Tenasserim.

Nicobars.

Darjiling.

Darjiling.

Bengal.

Bengal.

Darjiling.

S. India.

Bengal. 8. India.

Darjiling. S. India.

Bengal.

Bengal.

Darjiling.

Bengal. Java.

Bengal.

Famihj Spiloinedidae.

Lepyrodes geometralis, Guen.

„ lepidalis, Walk.

,, perspicualis, Walk.
Phalangodes neptalis, Hiibn.

Zebronia jaguaralis, Guen.

,,
ABEAXALIS, Walk.

,, ZEBR.AXis, Moore.

,, tirgatalis, Moore,

,,
ATJROLINEALIS, Walk.

,, PLTJTUSAEIS, Walk.

,,
BISTEIGALIS, W^alk.

,, DISCERPTALIS, Walk.

„ LACTIFEEIALIS, Walk.

,, ABDICALIS, Walk.

,, MINEUSALIS, Walk.

Bengal.

Bengal.

Darjiling.

Burma.
Darjiling.

Darjiling.

Darjiling.

Bengal.

Darjiling.

Darjiling.

Bengal.

Bengal.

Burma.
Burma.
Burma.

Bengal. Tenasserim.

Family Hydrocampidae.
Oligostigma crassicoenalis, Guen. Bengal.

,, SEX-puNCTAi.is, Moore. Andamans.

,, PAEVALis, Moore. Andamans.
Herdonia osacesalis, Moore. DarjiHng. Silhet.
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HvDHOCAsrPA rui.cnRAi.is, Moore. Darjiling.

Agastia HTiiiJioiDES, Moofe. Darjiling.

„ FLAVOMACTLATA, Moore. Dai'jiling.

Famili/ Asopidae.
Chnattra octatialis, "Walk. Daijiliug.

Sajtea geatiosalis, Walk. Darjiling.

,, crPRix.iiis, Moore. Amlanians.

,, rrRPi-RAscEN's, Moore. Amlanians.

AsopiA LI3IB0LALIS, Mooro. Andauians.

Leccinodks okboxalis, Guon. Audamans.
Terastia ditersaus, Walk. Darjiling.

Coi'tobasis Axbamanaus, Moore. Andamans.

,, LUXALis, Gueu. Andamans.
Botys thyaMlis, Walk.

„ cuTKEALis, Moorc. Andamans.
PnTSEMATiA coxconD.\xis, Lod(!rcr. Nicobars.

DicnocEosis FBENATALis, Lfdercr. Kieobars.

Agathodes ostentalis, Walk. Burma.
Dab-vba vitellialis, Walk. Burma.
Hthenia eecuevalis, Fabr. Burma.

Family Eunychidae.
Pteausta Silhtetalis, Gnen. Silbot.

,, absistalis, Walk. Burma.
EnoDAiUA coNCATENALis, Walk. Darjiling.

Family Pyralidee.

Pyralis LXJcrLiAiis, Walk. Darjiling.

,,
suFFUSALis, Walk. Calcutta.

„ TEiFASciALis, Moorc. Amlamans.

,, ocHREALis, Moore. Andamuus. S. India.

,, ACAcrusiALis, Walk.

,, BASTIALIS, Walk.
HEUcrLiA beactealis, Walk. Bengal.

Aglossa AEGENTAiis, Moorc. Darjiling.

Tribe GEOMETRES.

Family Larentiidae.

Gandaeites flavala, Moore. Ji( ngal.

CrDAEU suBSTiTTJTA, Walk. Darjiling.

„ iNTERrr.AGATA, Guen. Darjiling.

„ INK.XTEICATA, Walk. Darjiling.

,,
AEGENTiiJNEATA, Moorc. ])aijiling.

,, ArRANTiAEiA, Moorc. Darjiling.

„ siONATA, Jfoore. Darjiling.

,,
lERinATA, Moore. ])arjiling.

„ EETKTLATA, Moorc. Bengal.

„ CIXERKATA, Moore. Bengal.

,, CALAMisTRATA, Moorc. Bengal.

,,
SUBAFICARIA, Moore. Darjiling.

,, TEisiGNATA, Moorc. Bengal.

,,
CUALYBEARIA, Moore. Darjiling.

OBSCURATA, Moore. Bengal.
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CiDAEIA CEEVrSAETA, Mool'C. Bongul.

,, AUKATA, Moore. Bon^iil.

CoEEJiiA MEDioviTTARiA, Moorc. Durjiling.

SCOTOSIA MINIOSATA, Walk. Boiigal.

ATROSTiPATA, Walk. Bengal.

viTKEATA, Moore. Bengal.

LATiviTTAEiA, Moorc. Darjiling.

OBLiQuisiGNATA, Mooro. Davjiling.

VENiiiACFLATA, Moorc. Bengal.

AaiCHANNA PLAGiFERA, "Walk. Darjiling.

„ EAMOSA, Walk. Darjiling.

,,
TEAMESATA, Moorc. Bengal.

,,
MACTJLATA, Moore. Bengal.

,,
MARMOEATA, Moorc. Bengal.

PsYRA ciWEATA, Walk. Bengal.

,, ANGULIFEEA, Walk. Darjiling.

,, srjiiLARiA, Moore. Darjiling.

OroEABiA MACXTLARiA, Moore. Bengal.

Laeestia vaeiegata, Moore. Bengal.

,,
.seata, Moore. Darjiling.

EuPiTKECiA SEMiciECTTLATA, Moore. Dai'jiling.

,,
FEEETJGiNAEiA, Moore. Darjiling.

,, cosTiPANNAELi, Moorc. Bengal.

Saueis DEcnssATA, Moorc. Bengal.

Melanitpe caienaeia, Moorc. Bengal.

,,
capeeata, Moorc. Bengal.

Akiiclea cupeeaeia, Moore. Darjiling.

Fatnihj Eubolidae.

Anaitis mepmaria, Walk. Darjiling.

Eubolia reciproca, Walk.

Family Zerenidae.

Ehypaeia ductaeia, Walk. Bengal.

,, MAcrLATA, Mooro. Bengal.

,, TEANSECiATA, Walk. Bengal.

Percxia felixaeia, Gruen. Bengal.

NELeTNDA EECTiFicATA, Walt. Bengal.

Abeaxas tigeata, Guen. Bengal.

,, MAEiAEiA, Guen. Bengal.

,,
LEOPAEDINATA, Kollar. Bengal.

,,
PARDAEIA, Moore. Bengal.

,, picAEiA, Moore. Bengal.

,, iREOEATA, Moore. Darjiling.

,, LAPSAEiATA, Walk. Bengal.

„ TENEBEAEiA, Moorc. Bengal.

ViNDrsAEA coMPOsiTATA, Guen. Bengal.

,, METACHEOMATA, Walk. Bengal.

PoTEEA MAEGINATA, Moore. Tenasscrim.

Faiiih'i) Fidonidge.

Steeeha saceaeia, L. Bengal.

DociEAVA .sanLiNEATA, Walk. Bengal.

„ TJTAEiA, Walk. Darjiling.

Anaitis vastata, Walk.
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AsPILATES FALCOXAEIA, Walk.
„ oiiLiiiUARrA, Moore.

Capkllia tksiculakia, Walk.

,, SPECULAEIA, iloore.

ZoMiA rxciT.ATA, Walk.
,, p.vLLiDA, Moore.

OslCEEDA ALIEXATA, Walk.
9 Celesdera schistifiiscata, Walk.

The larva feeds ou Ixora (Grote).

„ cosirMAcrLATA, Moore.

,, TurxoTAiiiA, Moore.
NOBILIA TriUiAIA, Walk.
Maecaia igxitoeaia, Walk.

Darjiliiig.

Hcn-al.

Cherra. Assam.
Assam.

Andamans.
Eensal.

Bengal.

Bengal.

Bengal.

Bengal.

Family Macariidse.
Macaeia metagon-aria, Walk. Darjiliug.

,, PKRSPicuAEiA, Moore. Bengal.

,, EMERSAEiA, Walk. Bengal. Burma.
,, ELEONOEA, Cram. Bengal. Burma.

The larva feeds on Mimosa flowers (Grote).

,, KOEA, Walk. Andamans. Bengal. Ceylon. Java.

,, sTRExiATARiA, Walk. Bengal.

,, STEENUATARIA, Walk. Bengal.

„ PEEMOTAEiA, Walk. Bengal.

,, i.NcnoATA, Walk. Burma.
Kraxaxda semihtalln'a, Moore. Bengal.

Family Microniidse.
Microtia geammearia, Geyer.

,, vagata, Moore.

„ ACULEATA, Guon.

,, OBTfSATA, Guen.

„ OBLiQUAEiA, Moore.

,, GAxxAiA, Gueu.

,, FASCIATA, Cram.
Phalccna, caudata, Fabr.

,, OBTUSATA, Guen.

,, siirpLiciATA, Moore.

,, SPAESAEIA, Walk.
,, STRIATAEIA, L.

Oeudiza peotheclaeia, Walk.
MVETETA PLANAEIA, Walk.
Eeosia ceevlnakia, Moore.

Tenasscrim. Bengal. Java.

Andamans. Tenasserim.

Andamans. Silhot. Tenasserim. Java.

Andamans. Java. Ceylon. Bengal.

Andamans.
Calcutta. Silhet.

Bengal.

Bengal.

Bengal.

Silhet.

Bengal.

Burma.
Bengal.

Bengal.

Family Caberidae.
Cabeea PLATrLEUCATA, Walk. Bengal.

,, maegaeita, Moore. Bengal.

Famili/ Acidalidae.
Deapetodes mitaria, Guen. Bengal.

Anisodes iplatyeerala, Walk.
Tetgodes divisaria, Walk. Bengal.

„ VAGATA, Walk. Bengal.

Andamans. S. India.
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HvRiA BicoLOR-iTA, Jroore.

,, Trai.iNEATA, Moore.

,, OENATA, Moore.

,, PLURISIUIGATA, MoOrC.

,,
MITIOATA, Walk.

ACIDALIA BICAUDATA, Moore.

,, ^RATA, Moore.

,,
TEPHKOSARIA, MoorC

,, GEMMIFERA, Moore.

,, ATTKNTATA, Walk.

„ RE5I0TATA, Gucn.

,,
LIGATAEIA, Wulkor.

,, EMissARiA, Walker.

,, iMPRiMATA, Walker.

,, SEGULATA, Walker.
BiTHiA EXCLUSA, Walker.

Acidalia imprlmata, Walker.
Mncaria obsftifaria. Walker.
Bifliia //ff/i(triii, AValker.

ZANCI-OriERYX SAPONAEIA, H. Scliafi.

TiMANDEA CONVECTAEIA, Walk.

,,
ATENTIARIA, Guen.

,,
SUBOBLIQl'AEIA, MoorO.

„ SEMICOMPLEIA, Walk.
SOMATPXA PLURIXINEAEIA, Moore.

„ PICTAEIA, Moore.

,,
ANTHOPniLATA, Guell.

Aegteis mysticata, Walk.

,, deliaria, Walk.

,, ocELLATA, Friv.

,, ommatojilwraria, Gucn.
i>'.'siGNATA, Moore.

Bcncjal.

Darjiliiig.

Bengal.

Bengal.

Bnrma.
Darjiliug.

Darjiling.

Bengal.

Bengal.

Tenasserim.

Andamaus.
Burma.
Burma.
Burma.
Burma.
Tenasserim.

Andamans.
Bengal.

Silhet. Burma.
Bengal.

Burma.
Darjiling.

Darjiling.

Burma.
])arjiling.

Burma.
Bengal.

Andamans. Ceylon.

Bengal.

Famili/ Ephyridae.
Anisodes OBin'TAEiA, Walk. Bengal.

siiiiLARiA, Walk. Burma.
MooREi, Theobald. Bengal.

inisodes similaria, Moore (preoccupied).

PLUiusTRiAEiA, Walk. ' Bengal.

PLYNDSAEIA, Walk. Silhet.

HVEIAEIA, Walk. Darjiling.

SANGUIXARIA, MoorG. Bengal.

PALLiviTTATA, MooPG. Bengal.

DEFFUSAEIA, Moore. Bengal.

viNACEARiA, Moore. Bengal.

Famihj Palyadse.
ETrsTELEA ROSALIA, Cram. Bengal. Burma.

,, feliciata, Guen. Silhet.

,, aueeliata, Guen. Bengal.

,,
FrMBRi.ATA, Cram. Burma.

,, LUBOvic.ATA, Gucn. Andamaus. Ceylon.

Family Geometridae.
Geomeiea aticulaeia, Guen. Darjiling.
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Geometra pennisignata, "Walk.

,, TiEiDiLUTEATA, "Walk. Durjiling.

,, iiAi.i.viUA, Walk. Durjiling.

,, decoraria, Walk.

,, DENTisiGX.WA, Moorc. Darjilliig.

„ viTTATA, Moore. Bciij^al.

,, PLAGiATA, Walk. Darjiling.

,, rsTA, Walk. Darjiliug.

,, BEXT.iTA, Walk. Bengal.

The larva feeds on Zizi/phus and Ixora, attaching pieces of leaf to itself,

apparently for the purpose of hiding its pupa case, but it coinmeuces adorning itself

for some days before changing (Grote).

,, DiscissA, Walk. Burma.
,, LrxEATA, Moore. Sikkim.

Thalassodes ixattakia, Walk. Silhet.

„ WACRi'itARiA, Walk. Silhet.

„ MACAiUATA, Walk. Bengal.

„ CCELATAEIA, Walk. Bengal. Andamans. Ceylon.

,, DissniULATA, Walk. Bengal. Bui-ma.

The larva feeds on Terminalia catappa (Grote).

,,
DisTiNCTAEiA, Walk. Darjiling.

„ TJEArTEEAEiA, Walk. Silhet.

„ DissiTA, Walk. Bengal.

„ oPHinAiMicATA, Moore. Bengal.

,,
SENTATA, Moore. Bengal.

The larva feeds on Bostvellia serratifoUa (Grote).

,, sisTJNAGA, Walk. Burma.
TnALEEA BiEASciATA, Walk. Silhet.

,, GLAUCAEiA, Walk. Darjiling.

,, AEGUT.4.EIA, Walk. Bengal.

,, BiEEiiPTA, Walk. Burma.
Toms OPALARIA, Guen. Biu-ma.

Thalera suhtradata, Walk.

Beeta chetsolixeata, Walk. Bengal.

CoMiEJENA Div.vPALA, Walk. Bengal.

The larva feeds on Lawsonia incrmis and Melaleuca cajepidi (Grote).

,, SANGUiLEXEATA, Moorc. Bengal.

,, HVALINEATA, Moorc. Bengal.

,, iiAcrrLATA, Moore. Bengal.

,, FENESTEAELA, Mooro. Bengal.

„ CHALYBEAiA, Moorc. Darjiling.

Agathia ltc.enaeia, Kellar. Bengal. Burma.

Geometra alhiangularia, Her. Schoeii.

? Agathia discriminala, Walk.

The laiTa feeds on Merium odorum and Strophanihus dichotomus (Grote).

,,
HEMITHEARIA, GuCU. SilllCt.

,, HiLARATA, Gueu. Silhct.

,, cateNjUilv, Walk. Bengal.

The larva feeds on JVerium oleander (Grote).

,, QuiNARiA, Moore. Bengal.

,, AECCATA, Moore. Bengal.
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Fanuhj Boarmiidae

AniiLYCniA ANOERON'ARIA, Gucn.

,, TOKRIDA, MOOIV.

Hemebophiia creataria, Guen.

,,
STRIXARIA, Gucn.

„ JIAURARIA, GueU.

Elplios Parisnathi, WuU;.

,,
OBJECTARIA, Walk.

„ cuPEEARiA, Moore.

„ NIGEOVITTATA, MoorC.

„ BASISTRIGARIA, jroorc.

„ INTERRFPTARIA, Moore.

„ KEIRACT.UIIA, MoOrO.

„ HTJMERARIA, JfoorO.

,,
AIKOSTIPATA, Walk.

BrrniA exclusa, Walk.
Acidalia imprimata, Walk.
Macaria obntataria. Walk.
llithia lignaria, Walk.

ClEORA TENUSTfLARIA, Walk.

,, decussata, Mooro.

,,
KUFOMARGINATA, MoorC.

,, FniBRiATA, Xloore.

,,
JIKGASIMLARIA, MoorG.

,, ALHIDEXTATA, Jlooro.

,, PAXNOSARIA, MoorO.
SEMTCLARATA, Walk.

B(IAU511A ALIEXARIA, Walk.

,, gelidtiria, Walk.

,, TICARIA, Walk.

,,
IMPARATA, Walk.

,,
AlBIDAKIA, Walk.

,,
SUBLAVARIA, GuCll.

,,
TRISPIXARIA, Walk.

,, THAXSCISSA, Walk.

„ EEPARATA, Walk.

„ OBLITERATA, MoorO.

,, PERSPicTJATA, Moore.

,,
COKTIGUATA, MoorO.

„ cojiBUSTARiA, Walk.

„ PEOCESSAEIA, Walk.

,, PROCURSAELi, Walk.
Tepdeosia scriptaria, Walk.

,,
COMPARATARIA, Walk.

,,
MTJCIDARIA, Walk.

,,
DENTILINEATA, MoorC.

HrPOCHEOMA DISPEXSATA, Walk.

„ BOAEMIAEIA, GuCll.

Boarmia inconchtsa, Walk.

,,
MUSCICOLORARIA, Walk.

,,
PERFECTAEIA, Walk.

,,
nyctcmerata, Walk.

„ TiRiBAEiA, Moore. Bcnpil.

„ iHEOEATARiA, Moore. Sillict.

,,
BASIFLATATA, MoorO. Ecnpll.

,,
vARicoLORARiA, Moore. Bengal.

,, TENEBEOSARiA, Moorc. Bcnffal.

Bengal.

Andainans.

Darjiling.

Sillict. Burma.
Bengal.

Darjiling.

Bengal.

Bengal.

Darjiling.

Bengal.

Darjiling.

Bcuiial."

Bengal.

Andamans.

Darjiling.

Dai jiling.

Darjiling.

Bengal.

Bengal.

Bengal.

Bengal.

Darjiling.

Bengal.

Sillict.

Darjiling.

Darjiling.

Bengal. Burma.
Sill let.

Silhet.

Bengal.

Bengal.

Bengal.

Bengal.

Darjiling.

Burma.
Burma.
Darjiling.

Darjiling.

Darjiling.

Bengal.

Balasor.

Darjiling.

Darjiling.

Dengal. Andamans.
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Htpochkoma costistkigaria, Moore. Ecnjial.

,,
LEOl'AKDIXATA, iloOlC. iJellgal.

,, PASVULA, Walk. Burma.
Bargo-sa fasciata, Moore. Benjial.

Xaxdbamks dholaeia, Moore. Darjiling.

„ albofasciata, Moore. Darjiliiig.

Ophthalmodes DR:RN-AEr.i, Gucn. Bengal.

,, INFUSARIA, 'Walk. Silhet.

Elphos HTMEJtARiA, Guen. Bengal.

,, PARDICELLATA, "Walk. Bengal.

Gnophos muscosaria, Walk. Darjiling.

,, OBTECTARiA, Walk. Darjiling.

Family Amphidasidse.
Amphidasts Benqaliaria, Guen. Silhet.

BuzuRA MUXTiPUNCTARiA, Walk. Bengal.

The larva feeds on Citrus and Cinamomum (Grote).

FamiJi/ Fidonidse.

CoRTMiCA ARNEARIA, Walkor. Tenasserim.

TixoLEUS EBURNEiGUTiA, Walker. Tenasserim.

Famihj CEnochromidse.
Mehgana ^quilinearia, Walk. Bengal.

Auxima triVmeata, Walk.

„ EESTiTUTARiA, Walk. Bengal.

,, DEBITARIA, Walk. Bengal.

,, BiLiNEATA, Moore, Bengal.

CoKOTiA CERViXARiA, Moore. Darjiling.

Famihj Ennomidae.
LuxiARiA pnTLLOs.AEiA, Walk. Bengal
Drepanodes cibculitaria, Walk.

„ argentilinea, Moore.

„ TRILINEARIA, Moore.

„ auiNARiA, Moore.

„ FENESIRARIA, MoOrC.
Decetia capetusaria, Walk.
Agxibra specularia, Walk.

,, MUSCULAEIA, Walk.

„ DiscispiLARiA, Moore.
Hyperythra ltjtea, Cram.

,, LiMiiOLARiA, Guen. 9
Aspilates susceptaria, Walk.
Hij[leryihra peniciUaria, Guen. S

,, NIGUZARIA, Walk.

,, TITTICOSTATA, Walk.

„ SPURCATARIA, Walk.

„ CALCEAUIA, Walk.

„ TRILINEATA, Moore.

„ ANoiJLiFAsciA, Moore.

Cafstoi.oma ennomosaria, Walk.
AnGERONA PALLICOSTARIA, MoOPe.

Bengal.

Bengal.

Darjiling.

Bengal.

Bengal.

Silhet.

Bengal.

Bengal.

Bengal.

Bengal. Andamans. Java.

Tenasserim. Bengal. S. India.

Silhet.

Silhet.

Darjiling.

Bengal.

Bengal.

Andamans.
Darjiling.

Bengal.
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Omiza PAcniAiUA, Walk. Bengal.

,, sciiisTACKA, Moore. Tenasserim.

„ AFFEJis, Moore. Andamans.

Panisaia iruncataria, Moore. Bengal.

EuRTJiENE rsrsiARiA, Moorc. Bengal.

Odontofteea discospilata, Moore. Bengal.

Selenia decohata, Moore. Bengal.

Endropia basipo-cta, Moore. Bengal.

Crocalis obliquakia, Moore. Bengal.

,, BiTiTTARiA, Mooro. Bengal.

,, LENTiGiNOSARiA, Moorc. Bengal.

„ ANGULARiA, Moorc. Bengal.

Ennomos tiridata, Moore. Bengal.

,, testacearia, Moore. Darjiling.

Gar^us spjiCULARis, Moorc. Darjiling.

LrciMNA roLYiiESATA, Walk. Silhet.

EREBOMOEPnA FVLGURiTA, Walk. Bengal.

„ FFLGURARiA, Walk. Bengal.

LiTllADA SERICEAEIA, Wulk. Silhet.

Family Uraptericidse.

Urapteryx poDALrRiATA, Gutn. Tenasserim.

,,
CRocopTERATA, Kellar. Andamans.

„ EBi'LEATA, Guen. Bengal.

,,
31UL1ISTRIGARIA, Walk. Bengal.

,, sciTicAUDARiA, Walk. Darjiling.

,, poDALiRiATA, Gucn. Tenasseiim.

,,
MARGARiTATA, Moore. Bengal.

,,
TRIANGULARTA, Mooro. Bengal.

,,
BUFiYixc'TATA, Walk. Darjiling.

,,
QUABHIPUNCTATA, Muorc. Bengal.

,,
FALCATAKIA, Moore. Darjiling.

EucHEEA si'BSTiGiiARiA, Hiibn. Bengal.

Abraxas capitata, Walk.
Chohodna kuebcsaria, Walk. Darjiling.

,, METAPH.UARIA, Walk. Darjiling.

ErebomorpJia semiclusaria, Walk.

„ PALLIDULARIA, Mooro. Darjiling.

,, VTLPIXAEIA, Moore. Darjiling.

,, MTTRICOLARIA, Walk. Darjiling.

„ PLAGinoTATA, Walk. Darjiling.

,, RECTATA, Walk. Darjiling.

,, PAIULATA, Walk. Darjiling.

Daiima apicata, Moore. Jiengal.

,, SCHISTACEAEIA, Moopc. Bengal.

Chcerodes testaceata, Moore. Bengal.

Lagyra deceptatura, Walker. Burma.
Cliizala deceptatura.

,, MEGASPiLA, Moore. Bengal.

,, eigusaria, Walk. Bengal.

The larva feeds on the Hose (Grote).

CiMicoDES CASTAyEARiA, Moore. Darjiling.

,, cosTALis, Moore. Bengal.

,, CEUENTARiA, Moorc. Bengal.

AxiZEA APrcATA, Moore. Bengal.

„ turridaria, Moore. Bengal.

Bengal.

Calcutta. Sikkira.
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Tribe CRAM BICES.

Family Galleridse.

PEOrACnTS NIGRIVENA, "Walk.

,, LFNEALis, Moore.

,, FAsciALis, Jlcore.

ToccoLOsroA eubkiceps, Walk.

Dai-jiling.

Darjilmg.

Bengal.

Silhet.

Family Crambidae
ESCHATA GELIDA, Walk.
ArUHlMA XANTHOGASTEELLA, Walk.

Hupela degeiierella, Walk.
Lithosia cramboides, Walk.

SCIRPOPHAGA ArRIFLtJA, Zollcr.

,,
GiLviBEEBis, Zcller.

Beihaspa ateostigmella, Moore.

Kamila marginella, Moore.
Ckambus coNsociELLrs, Walk.
ACAEA MOEOSELLA, Walk.
SCHCENOBIUS MINUTELLUS, Zcllcr.

,,
rcNCTELLUS, Zellcr.

CALAMOTRornA Atkinsoxi, Zeller.

Chilo ADiTELLUs, Walker.

Darjilmg.

Bengal.

Calcutta.

Bengal.

Darjiliug.

Darjilmg.

Bengal.

Silhet.

Calcutta.

Calcutta.

Calcutta.

Bui'ma.

Family Phycidae.

Xephopteeyx meeidionalis, Wallace. Burma.

Andamans.

Tribe DELTOIDES.

Family Herminiidae.
HEEMnriA hadenaxis, Moore. Darjiling.

,, ocHRACEALis, Moorc. ' Darjiling.

,,
ALBiEE.VALis, Moore. Darjiling.

Masttgophora scopigeralis, Moore. Bengal.

EcHANA PLicALis, Moore. Darjiling.

LocASTEA PHEREcruscALis, Walk. Silhot.

,, cupRoviRiDAiis, Moore. Darjiling.

Beetula nisBONALis, Walk. Silhot.

,, BREvrmiALiis, Moore. Bengal.

,, CHALTBEALis, Moore. Darjiling.

,, stigmatalis, Moore. Bengal.

,, ALBiNOTAirs, Moore. Andamans.

,, niPABATALis, Walk. Burma.
BocANA BASALis, Moore. Bengal.

„ YiEiDALis, Moore. Bengal.

,, QtrADEiLiNEALis, Moore. Darjiling.

,, MTjRiNALis, Moore. Bengal.

Apphadana evulsalis, Walker. Andamans.
HvDEiLLODES suBBASALis, Moorc. Audamans.

,, TRANSVEESALis, Mooro. Andamans.
Ctclopteryx canaliferalis, Moore. Andamans.
EivTJLA BiocuLARis, Moore. Andamans.

,, ocuLAius, Moore. Andamans.

Family Hypenidse.
DiCHEOMiA oKOSiALis, Cram. Bengal.

,,
TRiPLiCALis, Walk. Darjiling.
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Talapa caliotnosai.is, Walk. •

Anoratha costat.is, Moore.

11 VPKN'A l.ksalis, AValk.

,, QUIXQUKLIXEARIS, jrool'O.

,,
DKNTILINEAEIS, JloOl'e.

,,
LACESSALIS, Walk.

,,
ABDITALIS, Walk.

,, coNsciTALis, Walk.

,, EXTE.VSA, Walk.

,, TENEBRALIS, MoOl'C.

,, CERviNALis, Moore.

,, cosTixoTALls, Moore.

,, CASTANEALIS, Moore.

,,
KECTiviTTALis, Moore.

,, BASisTEiGALis, Moore.

,, DivisALis, Moore.

,, LOjjGipENNis, Walk.

Darjiling.

Darjiliiit!;.

Burma.
Auilainana.

Andamaus.
Eengal.

Bengal.

Cherra.

Bengal.

Bengal.

Bengal.

Darjiling.

Darjiling.

Bengal.

Chen-a. Darjiling.

Darjiling.

Darjiling.

Fuiiiilij Platydidae.

Episparis vartalis, Walk. Anduraans.

,, sujnata, Walk.

,, SKruxCTALis, Walk. Bengal.

J'radiofa scjuiictaria , Walk.

,, ennomocoides. Walk.

„ TOETUOSALis, Moure. Bengal.

Bengal. Ceylon.

Tribe rSEUDO-DELTOIDES.

Famih/ Ampliigonidse.
Lacera CAPEiLA, Guen. Bengal. Burma.
Amphigonia hepatizans, Guen. Burma.

,, COMPRIMENS, Walk. ' Silliet.

Family FociUidae.
Zethes xtlocitroma, Walk. 8ilhet.

,, perturbans, Walk. Silhet.

,, HiEsiTANS, Walk. Burma.
Phaxacra metagoxaria, Walk. Bengal.
TnvRiDospiLA spn.ERipnoHA, Moore. Bengal.
Phdeys obliqua, Moore. Bengal.

,, STRiGATA, Moore. Bengal.
Egnasia ephyrodalis, Walk. Bengal.

,,
TRiMANTESALis, Walk. Darjiling.

„ TAGA, Walk. Silhet.

„ TALusALis, Walker. Burma.

,, EEDUPLicALis, Walker. Bm-ma.
MahmoeiiMa Singha, Guen. Silhet.

,, Shivula, Guen. Silhet.

Mecodina lanceola, Guen. Silhet.

S1NG.4.RA DivEESALis, Walk. Silhet.

Hypeenaeia discistriga, Moore. Bengal.
Pascellina cheomalaria, Walk. Bengal.

„ viEiDis, Moore. Bengal.

,, CAST.ij«EA, Moore. Andamans.
Pleueona faxcata, Walk. Andamans.
Capnodes eufescens, Moore. Andamaus.

,, teifasciata, Moore. Andamans.
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Family Thermesiidae.
SVMPIS ECFIBASIS, Guoii. Silliet.

The larva feeds on the ' Lichi,' Nephelium litclii (Grote).

„ TotBrDA, Moore. Andamans.
Thermesia crebeerima. Walk. Silhet.

,, PE.ECIPUA, Walk. Silhet.

,, AEENACEA, Walk. Silhet.

„ coxsociA, Walk. Silhet.

,, eetictlata, Walk. Darjiling. Andamans. Ceylon.

Drepanodes scitnria. Walk.
Anisodes })i/r!niata, Walk.

The larva feeds on Elceocarpus serratm (Grote).

AzAziA EUBRicAifs, Boisd. Andamans. Java. Bengal. Burma. Ceylon.

Thermesia transduda, Walk.
Selenis ihrecta, Walk.

'

Bengal. Burma.

,,
nix'iapex, Walk.

,, ABuri'TA, Walk. Bengal.

The larva feeds on the flowers of Zizyplms (Grote).

,, {Mestleta) DrrLEXA, Moore. Andamans.

,, LONGiPALPis, Walker. Burma.
Ballatha ljeta, Walker. Burma.

Tribe NOCTUES.

Family Poaphilidse.

Ilcza PTEALrNA, Moore. Andamans.
PoAPniLA MARGiNATA, Walker. Burma.
Banlaha luteiceps, Walker Burma.
Nahaea clavifeea, Walker. Burma.

Family Remigiidae.

Bemigia aechesta, Cram. Andamans. Java. Ceylon. Bengal.

Ph.-nodua rirhia, t'ram.

,, bifasciata, Walk.

„ FRUGALis, Fabr. Bengal. Burma.
Chalciope lycopodia, Geyer.

,, OPTATURA, Walker. Bui-ma.

„ GREGALis, Guen. Andamans. Java.

Felinia teeminigeea, Walk. Burma.

,, spissA, Guen. Silhet.

Family Euclididae.

Trioonodes htppasia, Cram. Bengal. Burma.

,,
CEPEISE. Burma.

„ maxtmJl, Guen. Burma.

Family Ophiusidae.
SpHrN'GOMORPHA cHLOREA, Cram. Bengal.

Sphingomorpha sipyla, Guen.
ToxTHA FMBEINA, Doubl. Silhet.

Lagoptera honesta, Hiilm. Balasor. Burma. Andamans. Ceylon.

„ coEONATA, Fabr. Andamans. Manthura. Burma. Ceylon.

,, leonina, Fabr.
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Lagoptera magica, TTiibn.

,,
DOTATA, Fabr.

Oi'HioDES TRAPEzniM, Guen.

,,
SEPEKAXS, Walk.

,, CCPREA, Moore.
Ophisjia gravata, Gutn.

,,
MATURESCENS, "Walk.

,,
CERTIOR, Walk.

,, coxTEXTA, Walk.
CorrzA UMMiNiAJ Cram.

¥ Sympii subimita, Gueu.
? Ginea remorens, Walk.

i, Cotuza drepanoides, Walk.

,, DEFICIENS, Walk.
Remigia perfidissa, ^^''alk.

Ophisma cunulifera, Walk.
Hemeroblemma peropaca, nubn.

Ophisma lafdbilis, Gucn.
AciLSA SIei.icerte, Drury.

,, fii/rina, Falir.

,, NuniFKHA, iloore.

,, MERCAToRiA, Fabr.

,, CYLIOTA, Giu^n.

Sekrobes CA3IPANA, Gueii.

N.viiA ciRCCMsiGXATA, Gucn.

„ ONELiA, Guen.
Ophnisa ohumbrala, Walk.

,, umbrosa, Walk.

,,
CALEFACIENS, Walk.

,, calorifica, Walk.
Calesia comosa, Guen.

„ GASTBOPACHOIDES, GuCU.

„ STIGMOLEUCA, KoU.

,,
TLABELLIFEKA, MoOPC.

Hrp^TRA NOCTUoiDES, Guen.

„ GAMIIOIDES, Walk.
Poaphila himata, Walk.

,, STIGMATA, Moore.

Athtrma poltspila, Walk.

„ DITCLSA, Walk.

,, TEssALATA, Moore.

Ophiusa mtops, Guen.

„ ANALis, Guen.

„ ACHATIXA, Sulz.

,, fi;lvot.e>?ia, Guen.

,, arcuata, Moore.

,,
joviana, Cram, apud Gucn.

,, albivitta, Guen.

„ ARCTOT^NIA, GueU.

,, .STUPOSA, Fabr.

Geammodes stolida, Fabr.

,, AMMONIA, Cram.

,, MTGDON, Cram.

,, NOTATA, Fabr.

FoDiNA ORioLus, Guen.

,, PULLULA, Guen.

,, STOLA, Guen.
Ariena submiea. Walk.

Bengal.

Bengal.

Bengal.

Bengal.

Bengal.

Bengal.

Burma.
Burma.
Bengal.

Bengal.

Burma

Bengal.

Andamans. Java. India. Ceylon.

Andamans.
Beng.il.

Burma.
Bengal.

Silhet.

Bengal.

Burma.
Tenasserim.

Bengal.

Silhet.

Bengal.

Sikkim.

Burma.
Tenasserim.

Silhet. Burma.
Bengal.

Andamans.
Silhet. Burma.
Silhet.

Bengal.

Bengal. Burma.
Burma.
Bengal. Burma.
Silhet. Burma.
Andamans. Bengal.

Bengal.

Silhet.

Silhet.

Bengal.

Bengal. Burma.
Bengal. Burma.
Bengal.

Bengal.

Bengal.

Tenasserim.

Tenasseiim.

Java.

Burma.

Sikkim. S. India.
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Family Bendidae.
Hri.oDES CAEAXEA, Cram. Ht'iigal. Burma.

„ SATntxioiDEs, Guen. Burma.

„ PAi.r.MiiA, Gurn. Beugal. Burma.

jRemiffia aUiyons, "Walk.

,, BEsToiUNS, Walker. Bengal. Burma.

„ INAJNUUL-VIA, Guen. Bonsai.

Famil;/ Hypopyridae.
SpiE.iMA HELICrSA, Hiibn.

„ COUJCREXS, Walk.

„ TRiLonA, Guen.
Hypopyra mollis, Guen.

,, EETOETA, L.

HypoPTHA VEspEKTiLio, Faljr.

,, FENISECA, Guen.

„ o.ssiGEKA, Guen.

,, X-XI.STRIGATA, GueU.
Maxula idonea. Walk.
Auycrona poeusaria, Walk.

,, PEiiSiJtiLi.s, Moore.

Hamobes atjraxtiaca, Guen.

,, DiscisTEiGA, Moore.
ElfTOMOGEAJtilA FAUTEIX, Guen.
Bebegba beplenens, Walk.

Bengal.
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Tavia substkuens, "Walk.
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SiRICTOPIEKA ILLUCIBA, Walk.

,,
GKisEA, Moore.

,, DENIICTTLATA, Walk.

Calcutta.

Darjiling.

Burma.

Family Hypogrammidse.
Eechela tenibhosa, Moore.
Bbiada pr^cedens, Walk.

,, TABiAXs, Moore.

„ CEEvixA, Walk.
CAlLTTfA SIDEEEA, Guen.

,, MONOLEUCA, Walk.
DiNTTMMA MYSTICA, Walk.
Gadietha inexacta, Walk.

,, IMPING ens, AValk.

Andainans.

Bengal.

Bengal.

Bengal.

Silhet.

Darjiling.

Burma.
Burma.
Burma.

Is^.E. Bengal.

Family Homopteridse.
AlAMIS ALDICINCTA, GuOU.

,,
OPTATURA, Walk.

„ coNTixuA, Walk.

,, GLAUCINANS, GuOU.
HOMOPTERA INFLIGENS, Walk.

,, soLiTA, Walk.

Bengal.

Bengal.

Bengal.

Bengal.
Bengal.

Burma.

Family Polydesmidae.
Pandesma qitenavadi, Guen. JSilhot.

PoLTDESMA BoARiioiDEs, Guen. Andamans.
Alamis Irecipalpis, Walk.
Polydesma madrucata, Feld.

,, scRiPiiLis, Guen. Silhet.

,, oiio.sA, Guen. Silhet.

N.E. Bengal. Ceylon.

Family Amphipyridae.
Amphiptea monolitha, Guen. Bengal.

N^NiA cuPREA, Moore. Bengal.

,, CHALYBEATA, Moore. Bengal.

Family Toxocampidse.
TOXOCAMPA TETEASPILA, Walk.

,, COSTIMACULATA, GueU.
Remigia triangulata, Walk.

Darjiling.

Silhet.

Family Gonopteridge.

Anomis FtrtviDA, Guen.

,, OUTTANIVIS, Walk.
Thaeatta pejecedens, Walk.
Gonitis latimaego, Walk.
COSMOPHILA XANTHIDTMA, Boisd.

Cirrcedia variolosa, Walk.

The larva feeds on Hihiseus (Grote).

OSSONOBA TOHPIBA, Walk.

Andamans. N.E. Bengal. Ji'va. Ceylon.

Bengal.

Burma.
Burma.
Bengal.

Bengal.
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Famili/ Hyblaeidae.

Htbl^a. ruEKA, Cram. Ikngul. Burma.

The larva feeds on Bignonia and Callicarpa (Grote).

,, coNSTELLATA, Gucii. Bengal.

,, FiKJiAJiESTUM, Uuen. Bengal.

NoLASENA DULCissiMA, Walk. Andamans. Ccylou.

Phycodes hirundinicoknis, Guen. Bengal.

Tcgna hyhlmella, Walk.

The larva feeds on Finis iiuliea (Grote).

,, MINOR, Moore. Bengal.

,,
MACTLATA, Moure. Bengal.

Family Plusiidae.

Abeostola srBAPicALis, Walk. Calcutta.

Itigura recurrens, Walk.
Plusiodoxta ArEiEEKA, Iliilin. Bengal.

The larva found on Cabbages.

,,
VERTiciLLATA, Walk. Calcutta.

The larva found on Geranium (Grote).

,,
AGRAMMA, Guon. Calcutta.

„ inchoata, Walk.

The larva feeds on the ' Kadu,' Lagenoica vulgaris (Grote).

,,
siGNATA, Fabr. Bengal.

,,
ruRciFEEA, Walk. Bengal.

,,
OEXATissiMA, Walk. Bengal.

,, GEMMIFEEA, Walk. Bengal.

„ SEMiviTTA, lloorc. DarjiHug.

,,
VERTICILLATA, Gucu. Burma.

Family Calpidse.

,,
coxDUCENs, Walk. Andamans. Cej-lon.

The larva feeds on Clypea and Cissampelos (Grote).

Or.i:sia provoCjUjs, Walk. Silhet.

,, KECTESTRiA, Guen. Bengal.

,, EMARGi^'ATA, Fabr. Bengal.

Cali'e MiNUTicoENis, Guen. Bengal.

Family Hemiceridae.
Westekmanxia TEiAXGrLARis, Moore. Andamans.

Family Earhipidae.
Anitga constricta, Guen. Bengal.

,, LUNULATA, Moore. Bengal.

Ingura ceistatrix, Guen. Andamans. Java.

EuiELiA ADULATRi.v, Hiibu. Burma.
Targalia infida, Walker.
Fenicillaria ludatrix.

,, sicciFOLiA, Mooro. Darjiling.

Vaenia ignita. Walk. Silhet.

,, fenesieata, Moore. Darjiling.

,, iNiEftUALis, Walk. Silhet.
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Famihj Ei'iopidae.

Callopistria exotica, Guen. Aiulauuuis. Java. Darjiling. Ceylon.

,, DDPLiCANS, "N\^alk. Burma.
Phalga SDruosA, Moore. Darjiling.

Famihj Erastriidse.

Eeastria VEyiTLiA, Cram. Bengal.

,, IMBUTA, Walk. Burma.

,, PAiLiDiscA, Moore. Darjiling.

„ MAEGiNATA, Mooro. Darjiling.

Pkothedes BiPABs, Moors. Cherra.

Family Palindidae.

HoMOBES CEOCEA, Guen. Andamans. Ceylon. Java.

,, DiscisTEiGA, Moore. Andamans.

Famihj Acontiidae.
Xajtthodes TEANSTEESi, Gucn. Bengal. Andamans. Java.

,, IXTEKSEPTA, Gucn. Bengal. Burma.

,, niPELLENS, Walk. Bengal.

,, INXOCEXS, W'alk. Bengal.

,, iltPARATA, Walk. Bengal.

Canna puLcnEiPiCTA, W^alk. Darjiling.

AcoNTiA OLiTEA, GueD. Bengal.

Larva feeds on the Solatium melongcna (Grote).

,, TEopicA, Guen. Bengal.

,, siGNiFEEA, W'alk. Calcutta. N.E. Bengal. Andamans.
Chdeia nigeisigxa, Moore. Calcutta.

,, ocnitACEA, Moore. Calcutta.

Family Heliothidse,

Masalia ieeoeata, Moore. Darjiling.

Adisuea ATiaxsoNi, Moore. Darjiling.

,, mahginaxis, Moore. Calcutta.

,, DULCis, Moore. Darjiling.

,, SIJ1ILI9, Moore. Calcutta.

Family Anthopliilidse.

Anthophila H^MOEEHorDA, Walk. Bengal.

Micra hcmirlwda, Walk.
A. roseifascia, Walk.

Htbeelia semilugens, Walk. Burma.

,,
conjugata, Moore. Darjiling.

Thalpochaees teipasciata, Mooi-e. Calcutta.

,, ftUAiiEiLiifEATA, Moore. Calcutta.

,, DivisA, Moore. Calcutta. Ceylon.

AcANTHOLiPES HTPENOiDES, Moore. Darjiling.

Family Xylinidse.

CucuLLlA TENUIS, Moore. Darjiling.
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FamHy Heliothidse.

Heliothis aumigera, Hiibu. liuiigul.

,, TELTiaEKA, TiX'it. Bengal.

Ftintilij Hamerosidae.
Apsaeasa figueata, Moore. Andamiius.

Fitmilij

Ageiopis lepida, Moore.

,, DiscALis, Moore.

EuPLEXiA albovittata, Jfooro.

,, nscisiGXATA, Moore.

„ STKiAToviKExs, Moore.

,,
DISTOETA, ilooro.

EUKOIS AUKIPLENA, Walk.

,, CEASSIPEXNIS, Walk.
Habena constellata, Moore.

,,
ATKOVIRKXS, MoorO.

„ AUEOviuiDis, Bengal.

,, AIBIBISCA, Moore.

„ lANCEOLA, Moore.

„ sr.VEGENS, Walk.
CHEcrPA F0ETISSI5IA, Moore.
Saebaxissa rssocrA, Walk.
DlANTHECIA CONFLUENS, MoorO.
IJpPAifA INDICA, Moore.
Beeeilia aueigeea, Walk.

,,
MEGASTIGMA, Walk.

,, ALBrNOTA, Moore.

„ OLivACEA, Moore.

Hadenidae.
Bengal.

Bengal.

Darjiling.

Darjiliug.

Darjiling.

Darjiling.

Bengal.

Silhet.

Darjiling,

Darjiling.

Bengal.

Bengal.

Bengal.

Burma.
Darjiling.

Darjiling.

Darjiliug.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiliug.

Faitiili/ Orthosidae.

Oethosia cijeviplena, Walk. Darjiling.

,, EXTERNA, Walk. Darjiliug.

,, siNENS, Walk. Burma.

,, EECiiviTTA, Moore. Darjiling.

Dabaeita subtilis, Walk. Bengal.

The larva feeds on Eugenia Jainholana (Grote).

Family Noctuidae.
Ageoiis suffusa, Gmel.

,, costigeea, Moore.
Epilecta puLCHEEEniA, Moorc.
TeIPD^NA SEilinEEBIDA, Walk.
Geaphiphoea C-xigedm, L.

,, CEEA.STIOIDES, MoorC.

,, FASCIATA, Moore.

„ BASKTEiGA, Moore.

„ EUBiciLiA, Moore.

,, FLA VI VENA, Moore.

,, NIGEOSIGNA, MoorC.
OCHROPLEURA FLAMilATEA, Gmel.

Ayrolis basiclavis, Walk.

Bengal.

Cherra.

Darjiling.

Bengal.

Bengal.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Tonglu, in Sikkim.

Bengal.
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OcHEOPLEUEA EENAiis, Mooi'e. Bengal.

,, spiLOTA, Moore. Bengal.

,, TEiAKGrLAEis, Mooi'B. Dai'jilinp;.

,, cosTAxis, Moore. Darjiling.

TiBicoLA PLAGiATA, "V\"alk. Darjiling.

Megasema cinnamohea, Moore. Darjiling.

Hebmoxassa chaltbeata, Moore. Darjiling.

,, sixuATA, Moore. Darjiling.

„ CONSIGNATA, "WuUi. Darjiling.

EELioruoBus

Family Episemidae.
DissECTUS, "Walk. Bengal.

Familij Apamiidse.
Mamestha rNFATjSTA, "Walk.

CHAETBEATA, Walk.
metallica, "Walk.

NIGEOCUPREA, MoorC.
SUFFUSA, Moore.

AXBOiiACULATA, Moore.
AXBiEENA, Moore.
SiKKiitA, Moore.

Peospaita leucospila, Moore.
Ilaitia monilis, Moore

,, CERviNA, Moore.

,, CALA1IISTR.\TA, MoorC.

,, CEPHUSALIS, "Walk.

Miana inornata, Walk.
Celjena Sikkimensis, Moore.
Hydk^'ecia Khasi.o'a, Moore.
Peeigea teicycla, Guen.

,, apameoides, Guen.
4 ,, P. canorufa, "Walk.

? „ P. illecta, Walk.

The larva feeds on Cereopsis (Grote).

Thaipophela cuprea, Moore.

Bengal.

Darjiling.

Darjiling.

Bengal.

Bengal.

Darjiling.

Calcutta. Darjiling.

Darjiling.

Darjiling.

Darjiling. •

Darjiling.

Khasi hills.

Andamaus. S. India.

Sikkim.

Kliasi hills.

Silhet.

Bengal. Andamans. S. India.

Andamans. N.E. Bengal. S. India.

Family Caradrinidge.
Amyna selenampha, Guen. Silliet. Andamans. Java. Ceylon.

Alitmis spoliata, Walk.
Caeadeina pauceifeea, Walk. Burma.

,, OEBictTLAEiA, Wicn. Buriua.

„ AEENACEA, Moore. Darjiling.

„ BELECTA, Moore. Darjiling.

AcosMETiA NEBULOSA, Moore. Darjiling.

Family Gortynidae.
GORTTNA CUPREA, MoorC.
Htdb^cia naxlacoldes, Moore.

Darjiling.

Bengal.

Family Xylophasiidse.
Xylophasia flavtstigma, Moore. Bengal.

,, LECCOSHGMA, Moore. Bengal.
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Sasunaoa tenebrosa, '^^oore. I);njiliiifc.

Neuhia siinjLATA, Mooro. Darjiliiig.

Apamea curiuNA, Moore. Sikkim.

„ MUCRONATA, Moofc. Darjiling.

,, STKiGiDisCA, Moore. Durjiliiii;'.

„ NCBiLA, Moore. Darjiliug.

Family Dipterygiidae.

DrPTEETGiA iNDicA, Moorc. Diirjilillg.

SpoDoriEEA crLiuil, Gncn. Andauwus. Bengal.

,,
S. inmha, Walk.

,,
nubes, Guon. Bengal. Andamans. Java.

Pkodexia cn.iGERA, Gnen. Andamans. Java. Bengal.

,, P. glaucisiriga, Walk.

The larva very dcstrnctive to cabbages (Grote).

,, decli::jata, Walk. Burma.

,, iNFECTA, Walk. Bengal.

„ P. insiffnafa, Walk.

,, LECTULA, Walk. Bengal.

Calooramjia FESTivA, Don. Bengal.

,, C. picta, Guen.

The larva feeds on Crinuiii and Liliaceous plants (Grote).

Ftimilij Glottulidse.

PoLTTELA gloeiss.t;, Fabr.

Glotiula domixica, Cram. Bengal. Burma.

The larva feeds on Crinuin ^Mncratiuiii, Zephijranthus, etc. (Blytli).

Eamadasa pavo, Walk. Andamans. Ceylon.

CHASiiiNA CTGNUS, Walk. Bengal.

Fuinily Leucaniidse.

Mtthtsdja cervina, Moore. Bengal.

Leuca>'ia EXTR.VNEA, Guen. Calcutta.

,,
EXSANGFis, Guen. Silhet.

,,
coxFUSA, Walk. Bengal.

,,
EXTERIOR, Walk. Bengal.

,,
DESiGNATA, W^alk. Bengal.

,, VEXALBA, Moore. Bengal.

,,
PULCHEiutiMA, Moore. Darjiling.

,, DEcissiMA, Walk. Darjiling.

,, cosT.ALis, Moore. Andamans.

,,
PROSCRIPTA, Walk. Burma.

„ BisTRiGATA, Moorc. Darjiling.

,, MODESTA, Moore. Darjiling.

,, BiviTTATA, Walker. Burma.

,, SEJTNCTA, Walker. Burma.

,, LiNEATrPEs, Moore. CheiTa.

,,
ADUSTA, Moore. Darjiling. Khasi hills.

„ coNsiiiiLis, Moore. Darjiling.

,, CORUPTA, Moore. Pudda R.

,, ALBiSTiGMA, Moore. Darjiling.

,,
HowRA, Moore. Calcutta.

,,
ABDOMiNALis, Moorc. Bengal.

,,
DH^vniiA, Moore. Darjiling.
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Letjcania albicosta, Moore. - Darjiling.

,, PKomxENs, Moore. Durjiling. Cherra.

Alktia distixcta, Moore. Darjiling.

BoHOLiA FASCIATA, Moore. Durjiliug.

SiiiTiu coNSPERSA, Moore. Calcutta.

KoxAGRiA rREEGCXAEis, Walker.
EscHATA GELiDA, Walker. BuiTaa.

Ti'iLPANisiES PAiLiDA, Moore. Daijiling.

„ TESTACEA, Moore. Darjiling.

AucHMis SiKEiMENSis, Moorc. Darjiling.

Famili/ Bryophilidse.
BalOPHILA ALBOSTIGMA, MoOrC. Ijeugul.

Famili/ Bombycoidse.
DrPHTEEA ATEOvraENS, Walk. Darjiling.

,, NiGKOVLRiDis, Walk. Darjiling.

„ PKASINA, Walk. Darjiling.

,, viGEXs, Walk. Darjiling.

,, PALLIDA, Moore. Bengal.

,, BisciBEUNXEA, Moore. Bengal.

AcKONi'CTA PBUixosA, Gucn. Silhet.

,, FLATULA, Moore. Bengal.

„ INBICA, Moore. Bengal.

Gaueena florens, Walk. Darjiling.

,, FLOEESCENS, Walk. DarjiHng.

Family Cymatophoridse.
GoNOPnoEA mnicA, Moore. Bengal.

OsicA "traDiTLATA, Moore. Bengal.

Thtatiba batis, L. Bengal.

,, BECORATA, Mooie. Darjiling.

RisoBA OBSTEUCTA, Mooro. Calcutta.

„ PEOMiNENS, Moore. Khasi liills.

Kerala pirNCTiLiNEATA, Moore. Darjiling.

Saronaga albicosta, Moore. Darjiling.

Paliiipsestis altersATA, MoorG. Darjiling.

„ CUPEZNA, Moore. Darjiling.

Tribe SPHINGES.

Family Hepialidse.

PuAssTJS signifer, AValk. Bengal.

,, cHALTBEATUs, Mooi'e. Darjiling.

,, BAMOR, Moore. Darjiling.

,, ABOE, Moore, Darjiling.

Hepialtjs Nipalenis, Steph. Darjiling.

,, SEX-NOTATUS, Moore. DarjQing.

Family Cossidae.

Cossus CADAMB^, AtHnson. Bengal.

The larva bores into the wood of Kauclea cadamla.

Zeuzeea iiiNEUs, Cram.
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ZErzEEA ixDicA, Boisil.

,, LET7CON0TA, Stopll. Calcutlu.

,, CONFEETA, Walk. Silliet.

,, PAUCIPUNCTATA, "Walk. Silliet.

,, MULTisiMGATA, Moorc. Darjiliiig.

Family Lasiocampidae.
Lebeda rtAGiPERA, "Walk. lidigal. Java.

,, NAXDA, Moore. Darjiliiig.

,, NuriAXS, Walk. Silliet.

„ LATirEN'Nis, Walk. Calcutta.

The larva feeds ou N'yctanthes arlortristis and Lageralrcemia indlca (Grote).

,, FEKurciiXKA, Walk. Silliet.

„ L. aiiipla, Walk.

,, KoiiiLis, Walk. Silliet.

,, Buddha, Lefebvre. Bengal. Canara. Java.

,, L. plarjiata. Walk.

,, EEPAXDA, Walk.

,, viNATA, Moore. Darjiling.

Mu.sTiLiA FALCiPEXXis, Walk. Darjiliiig.

ESTIGENA PAHDALE, Walk.
Bhaeetta CINNAM05IEA. ^Nrooro. Dai'jiling.

Andraca bipunctata, Walk. Darjiling.

,, TRiLocnoiDES, Moore. Darjiliiig.

Gangarides ROSEA, Moorc. Darjiling.

,, DHAR5IA, Moore. Bengal.

Thahai.a LiETA, Walk. Bengal.

,, MAUANUNDA, Mooro. Bengal.

Akbela tessalata, Moore. ]>nrjiling.

,, A^'isHNU, Lefebvre. Darjiling. Java.

Amydoma prasina, Walk.

,,
pall/ila, Walk.

,, basulis, Walk.

The larva feeds on the Castor oil plant {Ricinus communis), the Sal tree (Shorea

robusta) and the Pomegranate {Ficnica granatiim).

Apona pallida. Walk. Darjiling.

Taeagama Ganesa, Lefebvre. Bengal. Canara. Java.

Bombyx Sira, Lef.

Megasoma albicans, Walk.

,, venustiim, Walk.

The larva feeds on Syperanthera moringa (Grote).

SuAXA BiMACFLATA, Walk. Bengal. Ceylon. Java.
Lebeda concolor. Walk.

The larva feeds on a species of Psidium.

Alompra FEKRUGnfEA, Moorc. Darjiling.

BRAnir.i:A cekthia, Fab. Sikkim.
Bombyx Wallichii, Gray.

,, spedabilis, Hope.

,, Whitei, Butler. Sikkim.
KosALA SAXGTJiNEA, Moore. Khasi hills.

Lasciocampa vittata, Walk. Bengal.
Odoxestls bheroba, Moore. Darjiling.

PcEciLocAMPA UNDtTLosA. Sikkim.
MUELIDA LINEOSA, Walk.
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Famih/ Limacodidse.
SCOPELODES UXICril.OU, Wcstw. Tic'Ilgul.

,, VKXosA, Walk. Silliot.

MrRKSA ALBIPCXCTA, H. Scliosff. Daijiliiig.

,, eASTAXEii'Aits, Moore. Darjiliii<!;.

Caxdyka punctata, Walk. Central India. Bengal.

Belyoraa suhnotata, Walk.
LiiiACODEs eetraciata, AValk. Darjiling.

,, apicalis, Walk. Silliet.

Teisula tariegata, Moore. Hengal.

The lai-va feeds on Ficim rcligiosa.

MiBESA BEEviLixEA, Walk. Darjiliug.

Chilena smiLis, Walk.
Ntssia herbifeka, Walk.

,, LATIFASCIA, Walk.
Parasa lepiba, Cram. Bengal.

Limacodes graciosa, Westw.

The larva feeds on Eugenia and Mangifera (Grote).

„ PUNICA, Boisrl. Silhet.

,, Isabella, Moore. Bengal.

The larva feeds on S/iorea rohusta.

,, LULEANA, Moore. Calcutta.

The larva feeds on Amoora rohituka, Ixora longijiora and Mussendcifroiidosa (Grote).

,, nakaria, Moore. Calcutta.

The larva feeds on a species of Crescentia.

,, TTXicoLOE, Moore. Calcutta.

The larva feeds on Ochna squamosa (Grote).

.

The larvae of this genus construct their cocoon in the form of a hard smooth
oval capsule, affixed to the trunks of mango and other trees, opening at one end
by a circular lid or segment. The larvae are bright coloured and armed with spines,

which simulate the adornments of some forms of marine nudibranchiate moUusks.
Many (if not all) of them are armed with poisonous organs capable of producing
severe pain, and perhaps even dangerous results. Dr. Templeton describes the
larva of P. lepida as "stinging with sireh horrible pain, that I sat in the room
almost sick with it, and Tinable to keep the tears fi-om running down my cheeks for

more than two hours, applying ammonia all the time."
I have myself suffered severely from my ignorance of the powers of this

handsome caterpillar, and believe that the stinging organs are extremely short black
hairs, wliich are arranged as four velvet-black spots on its posterior extremity,

which spots on examination are found to be hntshes (so to speak) of closely packed
hairs. On entering into the chrysalis state these hairs are disposed loosely round
the mouth of the cocoon, and retained there by a flimsy web, and doubtless serve as

an efficient protection against pi'ying intruders. Examining one of these freshly

formed capsules, I got some of these minute hairs on my iingers, where they
attracted no notice, but incautiously drawing my fingers across my nose, I was
almost prostrated by the sufferings which their contact with a sensitive mucous
membrane gave rise to. The effect was a violent running at the nose and eyes,

pain in the frontal region, and great irritation and inflammation of the fauces and
throat. These symptoms lasted some hours, and I can quite imagine tliat fatal

results might accrue to a child or weakly person, if badly stung. The larvae of this

genus are polyphagous, attacking the leaves of the most diverse plants and trees, e.g.

Eugenia, Mangifera, Ricinus, Ochna, Crescentia, Bamlusa, Shorea, Annona squamosa,
Pyrus, etc.
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Family Saturniidae.

RrNACA ZuLEiKA, Hcipc. Diirjiliiig-.

CALroriA. Cachaea, Moore. N. Cacliar.

CiucuLA TEiFEXESTRATA, Heller. Martubaii.

Saturnia ZriEiKA, Wcstw.

The larva feeds on the leaves of Anacardimn orieidale, Protium Jaranum,

Canarium commune, etc.

Ceictjla drepanoides, Moore. Darjiling.

Salassa Lola, Westw. Silliet.

AcTiAS iGXESCEXs, Mooro. Andanians.

,, Selene, MacLcay. Andamaiis.

This moth is recorded by 'Mr. F. Moore from Port Blair, a most remarkable

habitat of a moth, which in the Himalayas is found at from 5000 to 7000 feet. It

is not a similar case with insects recorded from " Darjilinp;," which occur also in

Burma, as it is a matter of notoriety that the bulk of Darjiling collections are made
in the low, hot and humid valleys. The transformations of this species have been

graphically described by Hutton (Trans. Ent. Soc. Loud. iv. p. 221, id. v. pp. 45, 85),

who found the larva feeding on Coriaria Xipuhnsis, Andromeda oialifoUa, Juglans

regia, and (?) on Carpinus liimana. The moth, when about to issue from the cocoon,

ejects from the mouth a few drops of clear, colourless fluid, using a tuft of down
between the eyes as a brush for the application of the solvent. When the iibres

are thus sufficiently moistened, it thrusts the point of its wing-spine or 'wing-spur'

(as Hutton names it) through the cocoon, drawing the cutting edge across the fibres,

until severed sufflciently to enable the moth to come forth.

,, Mir-:xAs, Doidjl. Silhet.

,, Leto, Doubl. Darjiling.

,, Andamana, Moore. Andamans.

The Andaman ' Tusser ' silk moth.

The genus Antheraa yields the well-known ' Tusser ' silk, and several species,

as yet not fully discriminated, o^'cur throughout India. The Andaman race, or

species, has been separated by Moore, but wliether it is identical with that on the

mainland is uncertain. For an interesting account (too long to extract here) of

silk, sericulture, and the various silk-yielding moths, reference may be made to

Balfour's Cyclopa3dia of India, though the value of that work is lamentably marred by
the authorities for the various statements in the test being quoted collectively at the end
of each article, instead of indi\idually with inference to particular facts or allegations.

Besides silk, the silk-worm yields the material known to fishermen as ' gut,'

which is the dried ' silk-vessel.' The largest caterpillars are selected, and killed

by being plunged into strong vinegar, in which they are allowed to remain about
twelve hours, when the two silk reservoirs are removed and stretched on a board
and dried in the sun. It is worth inquiiy if this article could not be largely

prepared from many species of caterpillars which do not yield a silk in sufficient

qiiantity or of a sufficiently good quality to render them worth domestication

;

in which case a new industry might be opened up in a hitherto neglected channel.

SATimNiA Grotei, Moore. Darjiling.

,, Anna, Atkinson. Darjiling.

,, GrERiNi, Moore. Bengal.

,, loLE, Westw. Assam.

,, rTEETOEtJM, Westw. Bengal.

,, ciDOSA, Moore. Darjiling.

,, LiNDiA, Moore. Bengal.
AxTHER^A Frithi, Moore. Darjiling.

,, Helferi, Moore. Darjiling.

,, AssAMA, Heifer. Assam.

,, MIRANDA, Atkinson. Bengal.
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, AxinERjEA EoYLKi, Mooie. Duriilin<;.

,, Simla, Westw. Darjilinn; (!).

,, PAi'uiA, L. Bengal. Silliet. Assam. Ceylon. Java.

The Tusseh silk moth, 2[unya of the Meehis, Kolisurra of the Deccan.

The Tusseh lan-a feeds on Ziziiphus jujuba, Terminalia ah/a, glabra and cafappa,

Bombai heptaphrjllum, Shorea robmta, etc. A plain species, not ranging into the
higher hills.

Attacus Atlas, L. Silhet. Java.

,, Edwaedsii, ^Vliite. Darjiling.

,, GuERixi, Moore. Bengal.

,, RiciNi, Jones. Assam. N.E. Bengal. Ceylon.
Sat. arrundi, Milnc-Edw.
Attacus lunula, Walk.

The Eria silk moth.

The larva feeds on the Ricimis or Castor oil jjlant, and is domesticated in Malta,
Piedmont, Tripoli, France, etc. "The cocoons are remarkably soft and white or
yellowish, the filament so exceedingly delicate as to render it impracticable to wind
off the silk, it is therefore spun like cotton. The yarn when manufactured is woven
into a coarse kind of white cloth of a seemingly loose texture, but of incredible

durability, the life of one person being seldom sufficient to wear out a garment made
of it" (Roxburgh, Trans. Lin. Soc. 1804). The winding difficulty has been since

overcome (Journ. Agri.-Hort. Soc. of India, Vol. II. part ii. p. 01).

,, CTNTHLi, Druiy. Assam. Bengal. Java. China.

The ' Eria ' silk moth of Assam.

This species is domesticated in China, and the larva foods on Ailanfhm glanduJoaa.

This and the last species have been very often confounded, a remark however which
is applicable to many other silk moths, and it is not now precisely known what wild
species are indigenous in Burma.

Famihj Drepanulidse.
Orkta EXTENSA, Walk. Bengal. Java.

„ 0. suffum, Walk.

,, OBiusA, Walk. Silhet.

,, PAVACA, Moore. Darjiling.

,, VATAMA, Moore. Darjiling.

Ddtaija duplexa, Moore. Darjiling.

,, PATRANA, Moore. Darjiling.

„ viEA, Moore. Darjiling.

,, SADANA, Moore. Darjiling.

LoEPA Katixka, Westw. Bengal. Java.

,, SiKKiMA, Atkinson. Sikkim.

Famihj BombycidsB.
Trilocha varians, Moore. Bengal. Canara.
Aeisthala Sikkima, Moore. DarjOing.
BOMBYX MORI, L.

The domestication of this insect dates from the earliest abyss of history, being
popularly ascribed in Chinese archives (according to Horsfieldj to Se-ling-she, the
wife of the Chinese Emperor Hwangte, who lived some 2G40 years before Christ.

How little the ancients knew of the origin of this material we learn from Vii'gil,

who supposed it to be a vegetable product like cotton.

" Quid tibi odorato referam sudantia ligno

Balsamaque, et baccas semper frondeutis acanthi ?

Quid nemora -3ithiopum, molli canentia lana?
Velleraque ut foLiis depcctant tenuia Seres?" Gcorg. II. 118.
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The B. moi-i has been found wild in England by the Rov. "W. Fox feedinc: on

(among otlier plants) the common brambb;, Hii/iks /n(/itvsits {ride Athcna'um,

October 1(5, 1858), but it may bo fairly surmised that the larvaj in question uere

the brood of an escaped female.

BoMBAx RELiGiosA, Hclfcr. Assaiu.

The Joree or Deo-mooga silkworm.

The larva feeds on Ficiis religma.

,, TEXTOR, HuttoU.

The Boro-pooloo silkworm.

,, Cecesi, Hutton.

The Ni.stiy, or Madrasi silkworm.

,,
FOKTUN.ATUS, Hutton.

The 'dasec' {'common') silkworm.

,, SINENSIS, Hutton.

The China silkworm.

TnEOPHiLA Benhalensis, Hutton. Calcutta.

The larva feeds on Artocarpus lacoocha (Crote).

,,
Sherwillii, Moore.

OcINARIA LACIEA, HuttoD.

Familii Notodontidse.

TniAcroAs postica, AValk. Bengal. Canara.

Drymonia denotata, Walk.
Cnethocnmpa cruvata, Walk.

Statjeopus Sikkimensis, Moore. Darjiling.

,, iNnicDs, Moore. N.E. Bengal.

,, YiiiESCENS, Moore. Darjiling.

Daiiata longipennis, Walk. Darjiling.

Celeia pltjsiata, Walk.

,, aueitracta, Moore. N.E. Bengal.

Menapia kamadena, Moore. N.E. Bengal.

Ceruea litdrata, Walk. Bengal.

,, PRASAXA, Moore. N E. Bengal.

,, DA5I0DAEA, Moore. N.E. Bengal.

Heteeocampa Sikkima, Moore. Darjiling.

,,
AKGEXTIFEUA, Moore. Darjiling.

IcHTHTUEA FEERroiNEA, Mooro. N.E. Bengal.

,, IXDICA, Moore. Bengal.

The larva feeds on Flacourtia cataphracta (firote).

,, FULGtJEiTA, Walk. Calcutta.

NoTODONTA BASALTS, Moore. Darjiling.

Paravetta discinota, Moore. Darjiling.

LopHOPTERYX s.ATUEATA, W.alk. Bengal.

Anodonta pulcherrima, Moore. N.E. Bengal.

AxTHENA DiscALis, Walk. Bengal. Java.

The larva feeds on a species of Uedi/sanim.

Antictea combusta, Walk. Bengal. Java.

Binara lineota, Walk.

The larva feeds on a species of Saccharum.

Puat.eea r.aya, Moore. Darjiling.

„ PABIVALA, Moore. Darjiling.
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PhALEHA TEJfEBKOSA, MoOrC.

„ Gkoiki, Moore.

The lurva feeds on Casalpinia and

„ SAXGANA, Moore.

,, COSSOIDES, Walk.
Kerice pallida, Walk.
Apela DivisA, Walk.
Gargetia costigera.

SrUKIDA INORDINATA, Walk.
DUDUSA SPUIJTGIFOKMIS, MoOrC.
Sphetta apicalis, Moore.
GLUPnisLi sixuATA, Mooro.
Rachia piUMosA, Moore.

Darjiling.

Bengal.

Cassia fistula (Grote).

Darjiling.

Silhet.

Bengal.

Bengal.

Darjiling.

Darjiling.

Sikkim.

Darjiling.

N.E. Bengal.

Darjiling.

Fiimily

Alphexus bisekiatus, Moore.
Alope ocellifeea, Walk.
Axphea ftjltohieta, Walk.

„ abdojiikalis, Moore.
Htpekcompa multigtjtiata, Walk.

„ EatJiTALis, Kellar.

,, PLAGIATA, Walk.

,, LOXGIPENNIS, Walk.

,, liiPLEiA, Walk.

,, niPEKiALis, Walk.
Ckeatokotus intekeupta, L.

,, EMITTENS, Walk.
Eajendra titiata, Moore.
Glantcds insolitus, Walk.
Alva lactinea, Cram.
Bomhyx sangumea, Fabr.

Amerila AsTRiEA, Drury.
AKCirA iMBUTA, Walk.
Phissima TE.tx.siENs, Walk.
Area.s orientalis, Walk.
Spilosoma multivittata, 5I<-)ore.

,, ehodophila, Walk.

,, EUBiDORSA, Moore.

,, soEMDA, Moore.

,, BUBiTiNOTA, Moore.

,, NIQRIFRONS, AValk.

„ flavalis, Moore.

,, LATiviTTA, Moore.

,, STIGMATA, Moore.

„ SANGUINALIS, MoOrC.

,, EUBILINEA, Moore.

,, DisciNiGEA, Moore.

,, dentilixea, Moore.

,, GOPAEA, Moore.

,, suFFrsA, Walk.

„ PUNCTATA, Moore.

Arctiidse.

Aiulamang.

Bengal. Canara.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Silhet.

Bengal.

Bengal.

Bengal. Pinang.

Bengal. Canara.

Darjiling. Burma.
Silhet.

Bengal.

Bengal.

Bengal.

Bengal. Pinang.

Darjiling. Java.

Darjiling.

Bengal.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Sikkim.

Darjiling.

Darjiling.

Darjiling.

Java. Ceylon.

Eressa AFFrNis, Moore.

EUCHEOMIA POLYMENA, L.

Family Zygsenidse,
AndamanH.
Audamans.



ENTOMOLOGY. 83

Fiimilii Psychidae.

!jrAnASK>rA. Andamana, Moore. Andamans.

CuYPTOTHKLLA coxsoKTA, TomplctoTi. Ii('n.u;ul.

Famili/ Liparidse.

IIedoa flavescens, M(J01-C.

,,
SKEICEA, jroorc.

,, CLAEA, AVuIk.

,, AEGENTEA, Walk.
Basychira ilita, Moore.

,, SOEDIDA, Walk.
Leucoma suhvitrea, Walk.
„ CTGNA, Moore.

Procodeca axgulifeka, Walk.
Ricine sujfiua, \\'alk.

PsALis SEcrius, Hiibu.

Arestha antica, Walk. 4

liiyema fahata, Walk. ^

„ fuk-atcUit, Walk.?
Anticyra appruximnta, Walk, g

The larva feeds on Oryza saliva (rice).

N.*.XA TEXTILIS, Walk.
Gentsa ciectmdata, Walk.
AeOA rYERHOCHKOMA, Walk.
Oegygia plajta, Walk.

,, ALWFASCIA, Walk.

„ scBFASciA, Mooro.
Dasychiea .\ntica, Walk.

,, cojirLicATA, Walk.
Triuila pustidifera. Walk.

,, TENEBKOSA, Walk.

,, BHAJJA, Moore.

,, FLAV] MACULA, MoorC.
Heeacula Discrv'iTTA, Moore.
Maedaka calligeamma, Walk.
Sojieea vieidifusca, Walk.
LVMANTEIA OBSOLETA, Walk.

,, M(r.sfrt/-(7, Moore. ?

,, SUPEEANS, Walk.

„ siMiLis, Moore.

,, CONCOLOE, Walk.

,, GEANDIS, Walk.

„ SEMICINCIA, Walk.

,, BAsiNiGRA, Moore.

,, MATHtTEA, Moore.
Caviea cygna, Moore.
L.ELiA venosa, Moore.
EupRocTis suBNiGRA, Moore.

,, PosTiNcisA, Moore.

,, DisciNOTA, Moore.

,, TIEGLTi'CULA, Walk.

The larva feeds on Conyza lalsamifera

,, DivisA, Walk.

,, lutescens, Walk.

„ ATOMAEIA, Walk.

Andamans.
AnJanuins.

Benp;al.

Darjiliiig.

Bengal.

N.E. Bengal.

Bengal. Java.

Bengal.

Bengal.

Bengal.

Bengal.

Bengal.

Bengal.

Darjiling.

Bengal.

Darjiling.

Darjiling.

Daijiiing.

Darjiling.

Darjiling.

Bengal.

Bengal.

Balasor.

Bengal.

Calcutta.

Bengal.

Bengal.

Raneeganj.
Balasor.

N.E. Bengal.

Andamans.
Andamans.
Cherra.

N.E. Bengal.

Andamans.
Bengal. Java.

and Bioscorea oppositifolia.

Bengal.

Bengal.

Bengal.
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EuPEOCriS PARTITA, "V\'alk.

,, KAXA, Mooro.

,, lilGUTTA, 'Walk.

NUMESES INSIGNIS, Mooro.

„ Siletti, Walk.

,, PATRAXA, Moore.
LkUCOMA LATIFASC'IA, Wallv'.

Ijtiproctis melanophila, "Walk.

Artaxa variaxs, AVulk.

,, iNCoxcisA, "Walk.

,, rxiMACVLA, Mooro.

„ hretivitta, Mooro.

,, HowRA, Moore.
DnEATA rxDATA, Bland.

,, iDidifera, Walk.
,, mftans, Walk.

,, citrtna, Walk.
,, Taooexsis, Mooro.

Ari.iTnA EEGALis, Mooro.

Jana linkosa, Walk.

,, cekvina, Moore.
Tagoba GLArcESCEXs, Walk.

,, TANDTA, Moore.
TrAXISA ri,AXA, Walk.

The larva feeds on Jnsmiiiiim.

Perfxa basalis, Walk.
Eiijyroctis aniica, Walk. J var il.

Darjiling.

Silhet.

Canara. .Tava.

Silhet. Darjiliug. Java.

Butan.

Bengal.

Tenasserim. China.

Bengal
Khasi Hills.

Bengal.

Calcutta.

Bengal. Madras.

Darjiling.

Bengal. Dakhan.
Tenasserim.

Tenasserim.

Darjiling.

Darjiling.

Darjiling.

N.E Bengal.

Bengal.

Tenasserim.

FamiJii Chalcosiidse.

HrsTiA FLARELLicoRxis, Fabr.

,, rAPILLIONARIA, Guei".

IIetina RiBRiviTTA, Walker.
Cyclosia nigrescexs, Mooro.

„ SANGUiFLUA, Dnuy.
,, MIDAMA, Boisd.

„ C. venusta, Walk.

,, PAPiLLiONAEis, Drury.

Epicopeia vaeun-ea, Mooro.

,, pniLoxEx.iA, Moore.

,, i)ipniL,«A, Moore.
Erasmia pulchella, Hope.
PniLOPATOR BASIMACULATA, MoOPG.
Cheluea glacialis, Moore.

,, BIFASCIATA, HopO.

,, BASIFLAVA, MoorC.

MiLioxiA LATiviTTA, Moore.

,, zoxea, Mooro.
Chatamba FL.1VESCEXS, Moore.

„ NIGRESCEXS, MoorC.

Cadphises macdlata, Moore.

Chalcosia PECTINICOENIS, L.

,, CORUSCA, Boisd.

C. zuleilyi, Walk.
Laurion gkmixa. Walk.

,, Circe, Boisd.

PiDORUS glaucopis, Drury.

Darjiling.

Darjiling.

Tenasserim.

Audamans.
Butan. CheiTa.

Cherra.

Darjiling. Java.

Darjiling.

Daijiling.

Darjiling.

Darjiling. Cherra.

Daijiling.

Darjiling.

Bengal." (Xipal.)

Darjiling.

Sikkim.

N.E. Bengal.

Khasi Hills.

Darjiling.

Darjiling.

Butan.
Silhet.

Bengal.

Cherra.

Darjiling,

Java.
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SCAPTESTI.E TRICOLOR, Walk.
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Family liithosiidae.

iiYi'sixj!;.

"All the genera in tliis sub-family possess a ppenliar stridulatory apparatus in

both sexes. This is distinctly visil)le on the upper side of the posterior niar<^in of

the fore-wing, and as viewed from tlic under side of the wing appears as a short oval,

nacreous cavity, situated between the submediau viin and the extreme margin, along

the upper edge of which projects a raised longitudinally oblique fold, which is smooth
in some, and transversely scabrous in others; and on the xq}j)er side of the liind wing
is a patch of scabrous scales or a sliort transverse outwaidly-curved raised scabrous

bar, which, by the motion of this wing, evidently plays upon the raised fold over the

edge of the cavity and produces a stridulating sound" (Moore, P. Z. S. 1878, p. 3).

HrpsA Alciphro.v. Tenasserim. Andamans. Java.

,,
TEN'ALiiA, Moore. Andamans.

,,
suBsisiiLis, Walk. Tenasserim.

,, Andamana, Moore. Andamans.

,, PLAGiNOTA, Butler. Tenasserim.

,, CARic^, Fabr. Bengal.

,, EGENS, Walk. Butan. Pinang.

,, Ficus, Fabr. Bengal. Canara.

,, HELicoxiA, L. Bengal.

,,
PLANA, Walker. Darjiling.

The larva; of tliis genus feed on a species of Ficus.

DiGASiA FiGURATA, Moorc. Buruui.

,, Hearskyana, Moore. Bengal.

Snjdra halesidotalis, Walk.
Calpenia Khasiana, Moorc. Khasi Hills.

LITHOSIIN.E.

Macrobrochis gigas. Walk. Cherra.

,, leucospilota, Moore. Assam. Cherra.

Tripura prasena. Bengal.

SiDYMA apicalis, Moore. Darjiling.

C'liURiNGA RUBRiFEOxs, Moopc. Darjiling.

Yamuna remalana, Moore. Darjiling.

,, MACULATA, Moore. Darjiling.

,, BiPARS, Moore. Daijiling.

Mahaviea flavicollis, Moorc. Darjiling.

XoRAMA PALLIDA, Moore. Darjiling.

Hesudra divisa, Moore. Darjiling.

GnoRiA ALBOcixEREA, Moorc. Darjiling.

,, SEEicEiPENNis, Moore. Darjiling.

Chets^glia jiagnifica. Walk. Bengal. Borneo.

,, ferrifasciata, Moorc. Darjiling.

(EoNisTLS ENTELLA, Cram. Tenasserim.

LiTiKisiA DisjuNCTA, Moorc. Darjiling.

SiMAttJEA BASINOTA, Moorc. Darjiling.

Taeika vaeana, Moore. Darjiling.

,, nivka, Walk. Darjiling.

Brunia antica, Walk-. Andamans. Ceylon.
Ganddaea serva, Walk. Darjiling.

CoLLiTA lilacina, Moope. Yunan.

,, PAEVA, Moore. ])arjiling.

Katua cucullata, Moore. Andamans.

,, IXTKU.MIXTA, Walk. Andamans.

,, TERMiNALis, Moorc. Darjiling.

Sysikopua roESALis, Moore. Darjiling.
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Chhtsorabbia vteidata, "Walk.

Capissa vagesa, Moore.

„ PAXLE.\s, Moore.

DOLGOMA EETICULATA, MoorC.

„ ANOULIFERA, Feld.

,, BEUNNKA, MoorO.

MiTHUNA QUAEIUPLAGA, i[oorC.

CossA QUADRisinxATA, Moore.

,, BRUNNEA, Moore.

,, NUBECULA, Moore.

Eanghana punctata, Moore.

Tegulata protuberans, Jlooro.

NisHADA flabrifera, Moorc.

Teulisna tenuisigna, Moorc.

Zadadra distorta, Moorc.

Prabhasa venosa, Moorc.

,,
FLAVICOSTA, MoorC.

Bizone coccinea, Moore.

,, PERORNATA, "Walk.

,, GUTTIPRA, Walk.

,, B. fascicidiifa, 'Widk.

,, DIVAKARA, Moorc.

,, ARAMA, Moore.

,, AMABILIS, Moorc.

Barsine gloriosa, Moorc.

,,
PUNICEA, Moorc.

,, INFLEXA, Moorc.

,, FLAVIVENOSA, MoOrC.

,, TRIVITTATA, MoorC.

,,
DEFECTA, Walk.

,,
NUBIFASCIA, Walk.

Argina Astr.ka, Drury.

A. rribraria, Cram.

,, DULcrs, Walk.

,, Argus, Kollar.

,, STKING A, Cram.
La'clene artocarpi.

Larva feeds on Arlocarptis incisa (Groto).

,,
radians, Moore.

,, delicata, Moore.

,, PEOsiiNENS, Moore.

,, ZEBRiNA, Moore.

,, PALiiATA, Moore.

,, INTERSERTA, MoOl'C.

,, onsoLETA, Moore.

,, DiscisTRiGA, Moore.

,, TERMINATA, G. Austcn.

,, AssAMicA, Atkinson.

,, INDISTINCTA, MoorC.
.^MENE MACULIFASCIA, MoorC.

,, siNUATA, Moore.
Setina discisigna, Moorc.

,, NEBULOSA, Moorc.
Setinochroa aurantiaca, Moorc.
NuDARiA fasciata, Moorc.
Castabala roseata, Walk.
TJtethesia pulchella, L.

Darjilinj;.

UarjiliiiK- Kliasi Hills.

Darjilinj,'.

Darjiliiii?.

Darjiliiii;.

Daijiliiii^.

Darjiliiis.

DarjiliTifj.

Darjilinij;.

Anilaiiiaus.

Calcutta.

Darjilins.

Calcutta.

Sikkini.

Darjiliiiti;.

Darjiling.

Clierra.

Sikkim.

Parjilinj;.

Darjilinf;;.

Andaiuans. Nicobars.

Khasi Hills.

Darjiliiig.

Parjiling.

Darjiling.

Andanians.

Darjiliug.

Andamans. Nicobars. Java. Butau.

Bengal. Canara.

Darjiling. Java.

Bengal'.

Darjiling.

Darjiling.

Darjiling.

Cherra.

Calcutta.

N.E. liengal.

Darjiling.

Darjiling.

Darjiling.

Kliasi Hills.

Assam.
Darjiling.

Darjiling.

Cherra.

Cherra.

Darjiling.

Khasi Hills.

Darjiling.

Bengal.

Darjiling. Java.
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UrETnEsiA ricTA, ^V:llk. iriiitaliun.

ViTKssA siit.U)i;vA, Mcioic. Bengal.

GituxEA i:li:i;a.ns, Mooro. K.K. Bengal.

Anag.nia SDiiAsciATA, Walk. Teuusseiini.

„ oitiiu'i'i.vKis, Walk. Cherra. Java.

The cocoon is covered with j)articles of leaves and lil•hen^;.

TlNOI.Kl'S KlU'KN'KKil'TrA, Walk.
CiSPIA PVNCTIFASCIA, AYalk.

,, VKNOSA, Walk.
SusAPA AxDAMAXA, Moorc. Aiulainans.

Erri.ociA MicMiii.iAKiA, ('ram. Andanians. Java.

Nkociikka marmouka, Walk. Tenasserini.

Piiii.ONA ciNKUA.scioNs, Mooro. Andaiiuiiis.

Of the moths forming liis tribe liomhijcen, Ilorsfield observes: "The next trlbo

roni])rises those I'ornis which niidcrgo their metaniorpbosis in a covering, constructed

by its oerupant, and iiopularly desig-nated a ' cucoun.'' This covering is ii characteristic

distinction of the whole tribe, and has in eacli spinies a peculiar I'orm, which is re-

produced iustinclively with unvarying uuiforniity."

Fiimily iEgeriidae.

Mi:uTTiA iioMiiYi.ii'oimis, Cramer. Tcnasserim. Bengal. Java.

,,
EcuYTio.N, Wcstw. Bengal. Ja\a.

Fain ill/ Agaristidse.

Si:NDrRA VKNOSA, Moorc. Darjiling.

Vii'iioRA iNDRASANA, Moorc. N.E. Bcugal.

iEooCEKA VENi'LiA, Cram. Bengal.

EusEuiA MACULATRix, Wcstw. Darjiling.

,, Ai.BOMARdiNATA, Jloorc. Anclamans.

,, DENTATRix, Wcstw. Darjiling.

,, Aliui.ATRix, Kcllar. Darjiling.

,, E. helhitiix, Wcstw.

,, vicTKix, Wcstw. Darjiling. Clierra.

,, ruNEiiKis, Moore. Dai-jiling.

Ph^gorista tkansiens, Walk. Darjiling Java.

P. catocaloides.

,,
I.ONGIPENNIS, Walk. ])arjiling.

,, Bala, Moore. Darjiling.

Nyctai.emon r.vrKoci.fs, L. Arakan. Assam.

Of the Atlas moth Dr. Mason says: "The Atlas nnitli is one of the largest

insects of the moth trilic known. The smallest spi'cinicns 1 have seen measured
from eight to nine inches in the expanse of its wings, which were pencilled with
the richest umber, browu and yellow, and bordered with magnificent ocelli. This
moth belongs to the silkworm family, and until recently was known to entomologists

only as a native ot Chimi; but it also abo\inds in liuinia. This is probably the

insect which Mr. BIyth had from Bangoon, of which he wrote: "A well-known
moth from Burma. J'halcnn putrochtK ; a si)leniHd species common lu collections

from Chiua, Assam, Silhet, and Aracau."

,, Najabvla, Moorc. Audamans.

Fiuiiili/ Callidulidae.

Cleosiiiis CATAMrrA, TTiibn. Andamans, Java.

Callidula PEIAYIA, Cram. • Bengal. Martaban. Java.
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LopnrR.v hyas, Boisd.

Tlic larva floods on a species of I'tcderid.

,, PUsii.LA, Walk.
S.VTASI'KS I.\l'i;U.VAI.IS, Wfstw.
Sksia IIylas, L.

AcOSMKItYX CINIORKA, Bllllltl'.

C'li.KKocAMrA Nkssi's, ])ruiy.

Till' larva fccils on J)ioscorca oppositifolia.

,, Ci.oTiio, Druiy.

,,
TKXKiiiiosA, Mooro.

,, MA.iou, Uiitlcr.

,,
(MM-KIiK), L.

„ Ai.wTo, L.

,,
TllYKI.IA, L.

„ LINKOSA, Walk.

,,
LircAsi, ]$()is(l.

,,
Lyckiiis, (Jrain.

,,
msKCTA, Hors.

„ C. Silhckii^is, Walk.
Tnn'TOGON An'damana, Muorc.

Ci.ANis Phalauis, Cninu r.

„ 6'. Nicohiireiisis, Jlulm.

Cai.yjinia pavonic'a, Mooro.

Mackoolossa Okik.ntalis, Sutler.

„ SniKNE, ]ioisd.

,,
l-UTicATA, Butler.

,,
PASSALPS, ])|U1V.

,,
CORYTIIUS, Boisd.

,,
CiYUANS, Boisd.

,,
iNTKUiiUPTA, Butler.

,,
nKMiciiROMA, Biitlor.

Java. lienfjal.

Silhet.

Silliet.

JIartaban. Darjiliu;;. I'iiiaiig.

f>ilhet.

Audamuns.

Tonasserim. Java.

Andaiiiaiis.

8ilhot.

Bengal. Java.

Darjiliii";. Java.

Bengal. Java.

Darjiling.

liengal. Java. Caiiaiii.

Bengal.

Bengal. Java.

Aiidaiiiiuis.

Aiidainans. Nicobar.s.

Andanians.

Tenu.sserini. Yiinan.

Martaban. Bengal.

Tonasserim. Silhet.

Bengal. Java. (3aiiara.

Darjiiing. Java. Canara.

liengal.

Darjiiing.

Silliet.

TairioiiON DiiYAs, Boisd.

uiiiAS, Butler.

I-'uiiiih/ Sphingidse.

Darjiiing.

Silliet.

Sikkim.

Java.

,,
DiccoiiATus, Moore.

,,
DK.N'TATUS, C'raiH.

The larva fecids on Saccharum eijlindricum.

„ rmsTATUs, Butler.

,, SlI.lIETKNSIS, Butler.

,, ruscESCK.N'S, ]iutler.

,, sri'XTAUiLis, Butler.

Leccophlebia linkata, Westw.
Ba.siana ckuvi.na, Walk.

,, suPKiiiiA, Moore.

Amuui.yx siinsTiiioii.is, Westw.

,,
Lrri'UATA, Butler.

The larva feeds on A/aoorti raliitdhi.

,,
KiioDopTiiUA, Butler.

,, TCiiiiArA, Butler.

ACUERONTIA SaTANAS, Bllisd.

,, A. Morta, lliibn.

,, A. Lethe, Westw.

The larva feeds on the Tobaeco plant.

Bengal. Java.

Darjiiing.

Silhet.

Darjiiing.

Darjiiing.

Bengal.

Bengal.

Darjiiing.

Tenasserim.

Darjiiing.

Darjiiing.

Andauiaiis.

Java. Canara.

Silhet. Java.
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ACHEKONTIA StYX, "Wcstw.

„ Lachesis, Fubr.
Srnrxx convolvuli, L.

Frotoparce Oiientulis, Butler.

The larva feeds on Phaseolus max.

Macbosila DiscisTEiGA, Walkcr.

,, NTCTIPHANES, Buisd.

ZoNiLiA SIoitriiEFs, Cram.
Ftrigonia obliterans, Walk.

Laugia Khasiaxa, Moore.
Panacea ella, Butler.

,, Brsiitis, Boisd.

,, VKiiL, Guer.

,, P. lignaria, "Walk.

,, AuTOMEDON, Boisd.

Phllampeltjs Anceus, Cram.

„ naga, Moore.
Daeapsa ehaga, Moore.
Daphnis nerii, L.

Tlic larva feeds on a species of Ncrium.

Peegesa acteus, Cram.

The larva feeds on a species of Arum.

,, Castor, Boisd.

,, BOLICHOIDES, Fold.

„ iuuEOTA, Butler.

,, GLOEiosA, Butler.

Bengal. Madras. Ptnang. Java.

Andamans.

Tcnasscrim. Java. Canara.

f^ilhct.

Bengal. Ceylon.

Khasi Hills.

Silhet.

Tcnasserim. Andamans.
Bengal. Ceylon.

Silhet.

Bengal. Java. Piiunig.

Darjiling.

Bengal.

Bengal.

Tenasserim. Andamans. Ja

Darjiling.

Sikkim.
Silhet.

Darjiling.

EHOPALOCERA.
Antcmifc, with few exceptions, clubbed or temiinating bluntly. Diurnal.

In the Hesperida; they are hooked at the tip. In the Z)/ctiiiit!r/', AVi/iiii/da-, an<l

JSfi/mphalida tlie fore-legs are rudimentary, this peculiarity in the two former being
confined to the males.

Family Hesperidse

(including Ptenjgaspidca).

GoNiLOBA CHEOMUs, CraiQcr.

,, EAvi, Moore.

,, BADEA, Moore.

,, SENA, Moore.

,, Foi.us, Cram.

,,
ME.NAKA, Moore.

,, PRALATA, Moore.

,, GANA, Moore.
Tagiades alica, Moore.

,, Helfeei, Feld.

,, dasahara, Moore.

,, meetana, Moore.
Sataeupa Gopala, Moore.

,, sambaea, Moore.

,, BHAGAVA, Moore.
Darpa hanuia, Moore.
IsMKNK Benjamini, Guep.

FI. xanthopoffon, Kcllar.

,, MAUiN'TiiA, Moore.

,, Malayana, Feld.

Andamans. Bengal. Java.

Andamans. I'iuang. Nankowri.
Bengal. Java.

Darjiling. Java.

Bengal. Java.

Darjiling. Banjit Yalley.

Tenasserim. Java. Bengal.

Bengal. Java.

Andamans.
Nicobars.

Banjit Valley.

Tenasserim.

Darjiling.

Darjiling.

Bengal.

Bengal.

Tenasserim. Darjiling. Ranjit Valley.

Bui'iiia.

Andauiaug.
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ISMENE ARIA, MoorC.
Lemidka, Hew.
JaIXA, iloOR'.

vAsuTAXA, Moore.

HAKisA, Jlooro.

AMAKA, Moore.

GoxiATA, Moore.

MUllDAVA, JloorC.

DKDXA, Moore.

SAssivARNA, Moorc.

LADON, !Mooro.

Calli.vna riEHiDoiuKs, Moorc.

Capila Jayadeva.
PiSOLA ZENNARA, MoOrO.

ACHTLODES SURA, MoOVe.

„ TASARA, Moorc.

PlESIONEUILi SUMITRA, MoorC.

Very swift in its ili.nlit, iind always

habit of executing au aerial patrol up and

Andamans. Bengal.

Andanians.

Bengal. Darjiliug.

Darjiling.

Darjiling.

Darjiling. Raujit Valley.

Bengal.

Darjiling.

Tcnasserim. Andanians. Bengi

Bengal.

N. India. Java.

N.E. Bengal.

Darjiling.

Bengal.

Bengal.

Darjiling.

Bengal. Ranjit Valley.

alights with expanded wings, and has

down a small space (Niceville).

)»
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IsoTEiNON Atkinsoxi, Moorc.

,, Khasiaxcs, Moore.
AsncTOPTKUVs oLivAsc'Exs, Moorc.

CiTLopiriEs sfiivirr.vrrs, Moorc.

,,
srnuADiATCs, Moore. .

Thanaos iNUisTiNCTA, Moorc.

„ OBSOLETA, JEoore.

PiTnAOiiA MCRDAVA, Moore.

Halpe betueia, Hew.
,, DOLopiA, Hew.

Pamphila Siva, Moore.

„ suBOCHRACEA, Moore.

,, BAMBUS^, Moore.

„ Masoxi, Moore.

„ MESOIDES, Butler.

„ ii^sA, Moore.

,, PUEREEA, Moore.

,, GOLA, Moore.

,, oiivAscExs, Moore.

„ srBviTTATrs, Moore.

,, SAGAUA, Moore.

„ AJJGIAS, L.
„" PALMAKUir, Moore.

,, VEDANGA, Moore.

PrEGUS suPEENA, Moorc.

,, DANN^A, Moore.

Darjiliiis.

Xhasi Hills.

Martabaii. Darjilin::;.

Martaban. Darjiliug.

Khasi Hills.

Martaban.
Clierra. Assam.
Darjiliug.

Andaiiians. Calcutta.

iJarjiliiic;.

Kliasi Hills

Calcutta.

Tenasserim. Calcutta.

Tenasserim.

Andamans.
Yunan.
Andamans.
Andamans.
Tenasserim.

Tenasserim.

Bengal.

Java.

Calcutta and Isicobars.

Butan. Java.

Bengal.

Butan.

PiTHECops Hylax, Fabr.

POLVOMMATUS PUSPA, Horsf.

,,
KvsHMiEA, Moore.

,,
CHAND.AiA, Moore.

,,
SANGEA, Moore.

,,
VARUNANA, Moore.

„ KANDURA, Moore.

,,
Laius, Cram.

The larva feeds on Zizyphus (Atkinson).

,,
KAESANDRA, MoorC.

,,
TRANSPECIUS, MoOrC.

,, DiLECTUs, Moore.

Lycena Rosimon, Fabr.

,, Kandarpa, Horsf.

,, ELPis, Godart.

„ Pluto, Fab.

„ L. Nila, Horsf.

var. Nicoharica.

,, Panbava, Horsf.

,, Roxus, Godt.

,, PSEHDO-ROXUS, Doubl.

,,
B.ETICA, L.

,, Plinius, Fabr.

,, TiiEopHRASTUs, Fabr.

,,
C.viyns, Fabr.

,, Alexis, StoU
Hesperia JElianus, Fabr.

Larva feeds on the Butea /'roiidusa.

Family Lycsenidse.

Tenasserim. Andamans. Java.

Yunan. Java.

Yunan.
Y'unau.

Andamans and Ivamorta.

Calcutta.

Kamortrt
( fide Cadell).

Khasi Hills. E. Bengal.

Sikkim. N. Cashar.

Silhet. Java. Nankowri.
Tenasserim. Java.

Andamans. Tenasserim. Java.

N. India. Java.

Nioobars.

Nicobars. Andamans.
Tenasserim. Java.

Silhet.

N. India. Java.

N. India. Java.

Nicobars. Java.

Tenasserim. Andamans. Nicobars.
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LTC^ifA ACHATES, iloorc. AnrlamaTis.

,, rACToLfs. Aiulamaus.

,, Stkaho, Fabr. Andaniaiis ami Xicobars.

,, KIXKURKA, Fekl. Xicobars.

,, KANKEXA, Fflil. Nicobar.s.

„ KONDULAXA, Fekl. Nicubars.

,, PAitRHASins, Falir. Nicobars.

„ iiACUorninALMA, Fclil. Kicohars.

,, rLfjriiEO-MiCAjfs, Wood-Mason. Andaiiunis.

var. Xicoharica. Nieobars.

,, Erniox, Hew. Andamans.

„ ELVA, Hew. Andamans.

,, 5IANLUENA, Fold. Kicobars.

CuRYsopiiAXTTS PHL.EAS, L. (28). Darjilhig.

Pop. virgaurea;, Scop.

,,
Tlir.T^DS, Cram. Bengal.

Ilerda ITooREi, Hew. Bcnpal.

„ EriCLEs, God. Darjilinp:,

,, Bkahjia, Moore. Darjiling.

„ TAMU, Kollar. Darjiling.

„ AxDROCLES, Boisd. Darjiling.

LrCEXESTIIES BENTiALENSIS, MoorC.

DiPSAS (including Denderix).

„ Yaruxa, Horsf. Andamans.

„ Melampus, Cramer. Calcutta. Java.

,, EPIJAKBAS, Boisd. Andamans. Darjiling.

,, srFFUSA, Moore. Andamans.

,, orseis, Hew. Kicobars.

,, DiENECEs, Hew. Andamans.

,, STiA, Kollar. Darjiling.

,, IsocRATEs, Fabr. Darjiling. >

„ NissA, Kollar.

,, TiMOLEOx', Stiill. Java.

Amh. rochana, Horsf.

,, Perse, Hew.
„ EECTiviTTA, Jloore. N". Cacliar.

,, SHISTACEA, Mooro. Calcutta.

The larva of a species of tbis genus (7). hncrates, Fabr.) commits great liavoc

among Poniegi'anates, and is an especially interesting object (jf study from tlie unusual
method of procedure adopted b)' it. According to Mr. Charles King, several larvoD reside

in the interior of the same fruit, and bi'fore undergoing their metamorphosis, which
takes place in the interior, each caterpillar perforates the rind, and in concert with
its co-occupants, weaves a strong silken band with the purpose of attaching the fruit

firmly to its stalk and preventing its being blown off and coming to the ground. Mr.
E. T. Diiwnes, however, was unsuccessful in verifying the interesting observations

of Mr. King, as the larvre, which he surrounded with gauze in order to watch them
in the process of weaving the band connecting the fruit with the stalk, declined to

re-enter the fruit, and actually underwent their metamoi'phosis on the outside of it

{vide Horsfield, Catalogue, p. 36).

Amblypodia Lox'gix^us, Fabr. Bengal.

,, psEUDOLOXGixus, Doubl. Maulmain. Java.

The larva feeds on a Loranthus.

,, vrouEA, Horsf. Tenasserim. Java.

,, Camdeo, Doubl. Tenasserim. Darjiling.

,, queecetorum, Boisd. Yunan. Silhet.

,, cleoris, God.

,, htjpatada, Moore.
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Ambltpodia TraoMox, Stoll.

,, /.'/''", Douhl.

,, XAIIADA, Horsf.

,, KAMA, Kollar.

,, AMERIA, Hew.
,, BEVA, Moore.

,, ABSENs, Hew.
' „ AEESTE, Hew.
,, FULGIDA, Feld.

,, ATKAX, Hew.
,, SiLHETENsrs, Boisd.

,, AITAXTES, Hew.
,, TERIMUTA, Boisd.

,, Chinensis, Feld.

„ EuMOLPUs, Cham.

,, Centatjeus, Fabr.

,, A. nahda, Feld.
Camexa ctesia, Hew.
Pokitia Hewitsoxi, Mooi-e.

Al'IIN.EtJS LOHITA, Horsf.

var. Zoilus, Moore.

„ ANTIJAEBAS, Boisd.

,, EToLTjs, Cram.

,, SYA3IA, Horsf.

,, iCTis, Hew.
,, LUNULIFERA, MoorO.

HyPOLYC^NA OTHONA, HeW.
,, AMASA, Hew.

p. etolus, Fabr.

,, ERYLDS, Fahr.

,, Andamana, Moore.
Narathuea Moolaiana, Moore.

Amhli/podia epimuta Hew. (non Moore).
MiTUNA Lapitdis, Boisd.

,, suGRivA, Horsf.

var. areca, Feld.

,, THECLOIDES, Feld.

,, Kamorta, Feld.

,, Westebmannii, Feld.

„ TAEPixA, Hew.
,, LisiAS, Fabr.

,, JAFRA, God.

,, PEABHA, Moore.

„ Feeja, Fabr.

,, nYTATFLA, Boisd.

,, ELTOLA, Hew.
,, ACTE, Doubl.

,, TRiopAS, Cram.

,, JALINDRA, Horsf.

,, S. thijmhraus, Hiibn.

,, Mandaei.na, Doubl.

,, JANGALA, Hors.

,, EAVATA, Moore."

„ ONYX, Boisd.

LoxTJEA ATYMNUs, Cram.

,, TEIPTINCTATA, HcW.
CuEETis BucALis, Moore.

,, SAEONis, Moore.

Butan.

Java.

Daijiling.

Darjiling.

Silbet.

Silbet.

Darjilinn;.

Java. Bengal.

Darjiling.

Java.

Audamans.

Bengal. Java.

Java.

Calcutta.

Darjiling.

Martaban.

Andamans.
Andaiiians.

Tcnasscrim.

Martaban.
Mart:iban. Java.

Nicobars.

Nicobars. Singapore.

Nicobars.

Andamans.
Andamans.
Martaban. Tenasserira.

Yunan. Tenasserim. Java.

Andamans.
Tenasserim.

Martaban.

Andamans.
Bengal.

Calcutta.

Bulasor.

Darjiling.

Bengal.

Darjiling.

Tenasserim.

Bengal.

Darjiling.

Andamans.

Java.

Nankowri. Java.

Tenasserim.
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Anops stigmata, Moorp.

,, TnETVs, Dnuy. ¥

Pap. cinyra, Cram. J

,, BtTLis, Boisd.

Miletus Symethos, Cram.

,, BoisDUVALi, Moore.

,,
DRU.MILA, Moore.

Toiiasserim.

Martaban. Nieobars. Canara.

Martaban. Darjiling.

Tenasscrim.

Darjiling.

Bciiiral.

Zemeros Fleoyas, Cram.

Taxila Fylla, Boisd.

„ NEOPUROX, Boisd.

,, ECIIERIUS, Stoll.

,, ANOULATA, MoorO.

DoDONA DIFK.EA, HcW.

„ Egeon, Boisd.

,,
ADONIRA, How.

,, OUTDA, How.
Taxila Erato, Boisd.

,, beodata, How.
,, lonoicaudata, L. do Nicevillc

Abisaea Kausambi, Feld.

,,
bifasciata, Moore.

Family Erycinidse.

Teuasseriiu. Yunan.
Yunan.
Yunan. Tcnassorlm.

Martaban.
Tenasscrim.

Bengal.

Bengal.

Bengal.

Bengal.

Manlmain.
Assam.
Andamans. Java. Sumatra.

Andamans and Nieobars.

Familif Satyridse.

Debis Chandica, Moore.

„ Dyrtji:, Feld.

,, I.ATIARIS, Hew.
,, sixoRix, Hew.
,, ROHEIA, Fabr.

,, T>. isana, KoUar.

,, Verm A, Koll.

,, EuROPA, Fabr.

„ Mekara, Moore.

,, Arcadia, Cram.

,, visRATA, Moore.

,, Neilgherrlensis, Guerin.

,, SiDONis, Hew.
„ NiCETAS, Hew.
,, Bhairava, Moore.

,, scAJs'DA, Moore, i

,, NADA, Moore. 9

,, KANSA, Moore.

ZoPHOEssA SuKA, Doubl. ct How.
,,

GoALPAEA, Moore.

„ Baladeva, Moore.

,, Yama, Moore.

,, Andersoni, Atkinson.

C'allerebia orixa, Moore.
Saiyrus avatara, Moore.

,, swAHA, Kollar.

Lasiommata satricus, Doubl. et He
,, schrakra, Kollar.

Neope pulaha, Moore.

,, bhadra, Moore.

,, BuiMA, Marshall.

3W.

Yunan.
Yunan.
Yunan.
Bengal.

Tenasserim.

Darjiling. Java.

Yunan. Java.

Tenasserim. Yunan. Darjiling.

Yunan. Andamans. Java.

Tenasserim. Darjiling.

Tenasserim. Java.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Darjiling.

Butan.

Yunan.
Khasi Hills.

Darjiling.

Darjiling.

Yunan. Butan.

Darjiling.

Tenasserim.
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ZeTHERA DIADE3I0IDES, MoOrC.
EkITES ANGULAEIS, MoOl'e.

ZU'IIAKTES SCYLAX, HeW.
ErnopE niMACHALA, Moore.

Xiorina Sita, Feld.

Tisiphone Suftn, Boisd.

Mtcalesis mixeus, L.

„ Peesefs, Fabr.

,, Br.Asrrs, Fabr.

ilEDUs, Fabr.

,, DKiTsiA, Cram.

,, sAMiiA, Moerc.

„ M. lidmis, Hew.
,, AXAXiAs, Hew.
,,

OTREA, Cram.

,, EtTXEKA, Moore.

,, Fhancisca, Cram.

„ MALSAEA, Moore.

,, NALA, Feld.

,, SAXATAjfA, Moore.

,, EABZA, Moore.

,, Hesioxe, Cram.

,, visALA, Moore.

,, NicoTiA, Hew.

,, HERi, Moore.

,, Khasiana, Moore.

„ CHAEAKA, Moore.
Elyjixias Lais, Boisd.

,, MiMUs, Wood-Mason et Leon, de

,, UNDULAEIS, Boisd.

Larva feeds on the Corypha umlraculifera.

,, CoTTONis, Hew.
„ TiNCTORiA, Moore.

,, Vasudeva, Moore.

„ LEUCOCTMA, Godt.

CULAPA MXASICLES, HcW.
Yphthima Lysaxdra, Cram.

,, pniioMELA, Hiibu.

,, BALDDS, Fab.

,,
Methoea, Hew.

,, HYAGRivA, Moore.

,, NEWARA, Moore.

,, NARASIXGHA, MoOrC.

,, SAKRA, Moore.
Melanitis rxDULARis, Fabr.

,, Vasudeva, Moore.

,, IIALELAS, Hew.
,, Patna, Westw. ct Hew.

Cyllo Leda, L.

,, constantia, Cram.

,, Banksia, Fabr.

M. Ixinene, Cram.

,, Vamana, Moore.

,, Bela, JFoore.

,, aswa, Moore.

,, SuRADEVA, Moore.
Oeinoma DAiiAEis, Gray.

Tcnasserim.

Tcnassei-ira.

Tenasserira. Andamans.
Tcnasserim.

Tcnasserim.

Kienliars.

Niciibars. Andamans. Darjiling.

Andamans. Yunan.

Tcnasserim.

Yunan. Andamans. Java. Butan.
Yunan. Tcnasserim. Assam.
Assam.
Yunan. Darjiling.

Yunan.
Darjiling.

Andamans.
Java. X. India.

Darjiling.

Butan.

Khasi Hills.

N.E. Bengal.

Martaban. Bengal.

Nic.

Martaban.

Andamans.
Tenasserim.

Tcnasserim.

Tcnasserim.

Tenasseiim.

Java. Darjiling.

Yunan. Tenasserim

Darjiling.

Yunan.
Darjiling.

Darjiling.

Bengal.

Silhct.

Bengal.

Bengal.

Tcnasserim.

Darjiling.

Tenasserim.

Darjiling. Andamans.

Yunan. Diiijiling.

Yunan. Darjiling.

Tenasserira. Darjilins

Darjiling.

Yunan. Darjiling.
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Fiimil;/ Libytheidae.

LriiTTHEA MTKIiHA, Godt.

,,
LEPiTA, Mooro.

Toiiasscrim.

Fdmlh/ Nymphalidae-
Vanessa Kashmikensis, KoUar. Eutan.

,, charoxia, Druiy.

Stmbeexthia nipiiauda, Jloorc. Sikkiin.

Pyeameis cardui, L. Andamaiis

The larva feeds on a species of Artemisia.

,,
IxDiCA, Herbst.

,, Callikiioe, Iliibii. Pinang.

JUNOXIA OKITHYIA, L. Yuilall.

The larva feeds on a species of Vifex.

,, Laomedia, L.

The larva feeds on a species of Achyranthis.

„ Lemonfas, L. Yunan.

,, Almaxa, L. Yiman.

,, AsTERiE, L. Yunan.
var. Xicohariensis. Ear Nicohar.

The larva feeds on a species of Jasticia.

,, Qixo.vE, L.

Feld.

Kamorta. Darjiling. Java.

Darjilinp;.

Tenasserim. Java. Itutail.

Yunan. Tenasserim. Nicobars.

Tenasseriiu.

Tenasserim.

Audamaus.

,, NiCOBAlUEXSIS;

Precis Iphita, Cram.

,, Hara, Moore.

,, VEDA, Kollar.

Yunan. Andamans.
Nicobars.

Yunan. Andamans.
Yunan. Silhet.

Assam.
Andamans.

Java.

Lenassorim.

A water-loving insect flying along a regular beat, np and down the beds of

streams, occasionally settling on a leaf, but darting off in pursuit of any intruder.

It is a very wary insect, and not easy to capture unless waited for in the line of its

flight, when a cj^uick stroke of the net may secure it (Niceville).

Eegolis coryta. Cram. Assam. Java.

,, Ariadne, L. Yunan. Tenasserim. Darjiling.

Cynthia Aksinoe;, Cram. Martaban. Darjiling. Java.

,, EROTA, Fabr. Andamans.
EuRYTELA HoRSFrELDii, Boisd. Audamans.
Am.ithusia Phidippus, L. Tenasserim.

The larva feeds on the young leaves of Cocos nucifera.

Cyrestis Thyodamas, Boisd. _ Tenasserim.

,, MSA, Doubl. Tenasserim.

This species, as well as C Thijodamas, has the habit of suddenly settling with

wings wide outspread on the uttder aide of a leaf parallel to the ground, whore it is

completely hidden. Tiiis feat of gymnastics is confined to this genus alone, as far as

my experience goes, and must be a great protection to it from its enemies. The

disappearance of the insect is so rapid, that unless one has actually watched it settle

on the loaf, it seems like magic (Niceville).

Andamans.

Andamans. Darjiling.

Darjiling.

,,
CocLES, Fabr.

,, FORMOSA, Feld.

Partuenos Gamrrisius, Fabr.

,, APicALis, Moore.
PROTHoii Fhankii, Godt.

CiEROCHEOA sueya, Moore.

,, AORis, Doubl. et Hew.

Tenasserim.

Andamans.
Tenasserim.

Tenasserim.

Tenasserim.

Tenasserim.

Yunan. Darjiling

Andamans.

Andamans.

Java.

Pinang.
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CruKOCHEOA Mrriiir.A, Moore. Yunan. Bengal.

,, AXJiRA, Moore. Andamans.

,, XicoBAKiCA, Wood-Mason et Leon, de Nic. Nicobars.

Cethosia Ctane, Fabr. Yunan. Darjiling.

,, BiBLis, DruiT. Yunan. Darjiling.

,, NicoBAKicA, Fcld. Andamans. jS'icobars.

The larva of some species of this genus feeds on the Pamon-flower.

Yunan. Darjiling. Pinang.

Yunan.
Yunan.
Butan.
Tenasseriin. Js^icobars. Java.

Argyxxis NrPHE, L.

,, 3tuDEA, Moore.

„ CniLDKEXi, Gr. 11. Gray.

,. Iss^A, Gray.

Messaras Eetsiaxtuis, Drury.

,,
Ivicoba«ica, Fcld.

,, Alcippe, Cram.
Atella phala^ta, Drury.

The larva feeds on a species of Ixora.

,, Eg1STA, Cram.

,,
SINHA, Knilar.

,, Alcippe, Doubl.

LAOGOJfA HYPPOCLA, Cram.

,, HTTOCLIS, Godt.

DlADEMA BOLINA, L.

,,
MISIPPUS, L.

,,
AUGE, Cram.

,, I). Jacintha, Fabr.

Pentheiia lisarba, Doubl. ct Hew.
,,

baelisa, Moore.

,, BiNGHAMi, Wood-Mason.
Hesteeia i^AJiA, Doubl. ct Hew.

,, PEESIMILIS, Wcstw.
EuKIPUS NYCTELIUS, Doubl.

,,
coxsi:miiis, West.

,,
HALIEOTUIUS, Wcstw.

,, Haliiiierses, Doubl. et Hew.
,, IsA, Moore.

,, £. haliartm, Fold.

Lebadea ATTExnATA, Moorc.

,, ArsTEX'^iA, Moore.

Neptis cxacalis, How.
,, NicoBAEicA, Moore.

,, AXAXTA, Moorc.

,, KANDHfA, Moore.

,, HOEDONIA, Stoll.

„ EMODES, Moore.

,,
MiAH, Srooie.

,, AMBA, Moore.

„ ACEEis, Espcr.

„ SOMA, Moore.

,, \TKASi, Horsf.

,, MANANDA, MoOPe.

,, COLUMELLA, Cram.

,, Andamaxa, Moore.

,, meetaxa, Moore.

,, JAMBAH, Moore.

,, MATUTA, Hiibn.

ADiPALA, Moore.

Js^icobars.

Aiidamans. Nicoburs.

Andamans. Silhet. Borneo.

Yunan. Java.

Java. Tcnasserim. N. India.

Bengal.

Katscliall Island. Andamans.
Yunan. Darjiling. Java.

Bengal.

Yunan. Andamans. Java.

!Nicobars.

Andamans. Nicobars. Java.

Darjiling.

Ti'Uasserim.

Martaban.
Yunan. Darjiling.

Yunan. Darjiling.

Martaban.
Darjiling.

Yunan. Darjiling.

Darjiling.

Tcnasserim.

Khasi Hills.

Andamans.
Nicobars.

Yunan.
Yunan.
Yunan.
Yunan.
Darjiling.

Yunan.
Daijiling. Java.

Yunan. Silhet.

Darjiling.

Andamans and Kar Nicobar.

Darjiling. Ceylon.

Andamans.
Tcnasserim.

Tcnasserim. Darjiling. Ceylon.

Nankowri Island.

Tcnasserim. Khasi Hills.

Darjiling. Java.

Java. 8iliguri.

Sikkim. Khasi Hills.

Tcnasserim.
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Neptis plagiosa, Moore.

,, EUDHA, Moore.

,, opniANA, Moore.

,, Kajiarupa, Moore.

,, KnASiAXA, Moore.

,, HAUiTA, Moore.

,, CLiNiA, Moore.

,, TiRAjA, Moore.

,, scsEUTA, Moore.

Atiiyjia zeeoca, Jlooro.

,, LEnCOTHOK, L.

,, NEFTE, Cnim.

,, SELENOPUORA, Koll.

,, OPALINA, Kollar.

„ CAMA, Moore.

,,
CIBARITIS, Hew.

,, RAXGA, Moore.

,, JAUxu, Moore.

,, CHEVANA, Moore.

,, AcoNTius, Hew.

,, suBRATA, JEoore.

,, Taooaxa, JEoore.

„ liAHi'LA, Moore.

,, EVELPNA, StoU.

,, MAHESA, !Moore.

,, CocTTUS, Fabr.

,, ZEEOCA, Moore.

„ EPiONA, G. K. Gray.

,,
Doiibledayi, Boisd.

,, JiNA, Moore.

,, iNAEA, Doubl. et Hew.

The males of this genus are e.specially fond

the moisture.

SXMBEENTHIA COTANDA, MoOre.

„ KnAsiAjfA, Moore.
Abrota Ganga, Moore.

Adelias confinis, Feld. +

„ JuMXA, Moore.
LniENiTis Daraxa, Doiibl.

,, Procris, Cram,
var. anarta, Moore.

Tlie hirva feeds on a species of Kauclca.

,, ZULEMA, Doubl. ct Hew.
,, IsjiENE, Doubl. et Hew.
,, Zayla, Doubl. et Hew.
„ DANAVA, Moore.

,, DuDU, Westw. ct Hew.
HeEOXA ANGtrsTATA, MoorC.

,, MARATHUS, Doubl.
var. Andamana, Moore.

DlEIPA MARGIANA, "Westw.

CaSTALIA CHANDRA, irooPO.

Apatttea ambica, Kollar.

,, PAEisATis, West, et Hew.
,, PAEVATA, Moore.

,, soEDiDA, Atkinson.

Tenasserim.

Butan.

Sikkim.

Assam.
Kbasi Hills.

E. Bengal.

Bengal.

N.E. Bengal.

Siligmi.

Khasi Hills.

Tunan. Darjiliug. Java.

Tenasserim.

Yuuan. Audamans. Darjiliug.

Darjiling.

Yunan. Darjiling.

Andamans and Naukowri Island.

Darjiling.

Tenasserim. Darjiling.

Andamans.

Tenasserim.

Tenasserim.

Darjiling.

Tenasserim.

Kliasi Hills.

Darjiling.

Darjiling.

of settling in damp spots to suck up

Darjiling.

Khasi Hills.

Darjiling.

Darjiling.

Yunan. Darjiling.

Tenasserim. Java.

Andamans.

Darjiliug.

Silhet.

Darjiling.

Darjiling.

Tenasserim.

Darjiling. Assam.
Andamans.
Khasi Hills.

Yiman. Darjiling.

Darjiling.

Darjiling. .Java.

Bengal.
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Helctea nEJirxA, lliw.

AdOLIAS ALI'lIEDA, Go(l.

,, LEPIDKA, Butler.

,, Gaeuda, Moore.

Larva feeds on Trophis aspcra, Bryonia and

,, SATEOPACES, HcW.
,, Fkaxcije, G. R. Gray.

„ A. raja, Feld.

„ PAE^TLA, Moore.

,, DiscispiLOTA, Moore.

var. A. latimargo, Moore.

,, SAXCAKA, Moore.

,, IvA, Moore.

,, LADA, Boisd.

,,
EujioLPHus, Cram.

„ ANTnKLUs, Boisd.

,, ABiMA, Moore.

,, PSEUDO-CENTAIJEUS, Duubl.

„ MYCALE, Boisd.

,, EPiMUTA, Boisd.

„ ZETA, Moore.

,, Taooana, Moore.

„ Naeada, Horsf.

,, Nakula, Feld.

,, Centaueus, Fabr.

,,
ViHAEA, Feld.

,, Phemius, Doubl.

,, Kesava, Moore.

,, SAMADA, Moore.

,, APIADES, Menctr.

„ A. sedeca, Moore.

„ TOLCHixiA, Menetr.

,, APHiDAS, Hew.
,, Balaeama, Moore.

„ LUBENiiNA, Cram.

Larva feeds on LoranfJuts (Groto).

,, CocYTus, Fabr.

,,
NESiMAcnus, Boisd.

,, KicEA, Gray.

,, DuEGA, Moore.

,, Sahabeva, Moore.

„ NESIMACUrS, Boisd.

,, Confucius, Westw.
,, Siva, We.stw.

Lexias dietea, Fabr.

A. Boiidutalii, G. R. Giay.

Thaduca multicaudata, Moore.
SY51PH.EDEA Thyelia, Fabr.

,, TEUTA, Doubl. ct Hew.
,, var. TEUToiDEs, Moore.

Nymphalis Athamas, Drury.

,,
Beenaedus, Fabr.

„ MAEMAX, Westw.

„ AGNA, Moore.

,,
BELPHIS, Doubl.

„ SAiiATHA, Moore.

Yunan. Teuasseriin

Yunan. Bengal.

'Mango' (Grote).

Tenasserim.

Yunan. Darjiling.

Tenasserim.

Tenasserim.

Andamans.
Darjiling.

Darjiling.

Tenasserim.

Tenasserim.

Assam.
Tenasserim.

Andamans.
Tenasserim.

Andamans.
Tenasserim.

Andamans.
Andamans.
Darjiling.

Darjiling.

Bengal.

Bengal. Canara.

Darjiling.

Darjiling.

Darjiling.

Darjiling. Yunan.
Yiman. Assam. Borneo.

Tenasserim.

Silhet. Java.

Andamans.
Yunan. Andamans. Tenasserim.

Tenasserim. Darjiling.

Tenasserim.

Tenasserim.

Bengal.

Tenasserim.



ESTOMOLOGY. 101

Silliot.

Tcnassorim.

Tenasserim.

Darjiling.

Darjiling.

Tenasserim. Anflamans. Darjiling.

Tenasserim. Auilamans.

Tenasserim.

Andamans.
Yunan. Darjiling.

This species, when flying, turns off at right angles to settle -with closed wings

and head downwards on a stem of bamboo, wlien its close similitude to a dead leaf

renders its detection almost an impossibility, unless the actual spot where it alighted

liad been marked. This suddenly turning off to settle, at right angles to its lino

of flight, is what I have observed in no otlier butterfly (Nioeville).

Thaumantis Diores, Doubl. Cherra.

,, NorRMAHAL, Westw. Darjiling.

,, Camadeva, Westw. Darjiling.

„ Eamdeo, Moore. Darjiling.

NriirnALis DF.Lrnis, Doubl. (-119).

,,
DESA, Moore.

,, harpAX, Feld.

,,
Fabr's, Fabr.

,,
DoLON, Westw.

,, EuDAMipprs, Doubl.

Kaluma bisaltide, Cram.

,,
PKATIPA, Feld.

,, LiMBORGii, Moore.

,,
AI.B0FASCIATA, JloorS.

„ IxACHis, Boisd.

Famihj Morphidae.
Zeuxidia Masoxi, Moore. Tenasserim.

DiscopuoEA TAI.LIA, Cram. Tenasserim.

,, CEi.iNDE, Stoll. Andamans.

The larva feeds on the young leaves of Cocas nm-ifera.

Darjiling.

Darjiling.

,, Zal, Westw.

,, Necho, Feld.

ExispE ETJTHninJs, Doubl.

,, crcNUs, West.
Neorina Hilda, Westw. et Hew.

,,
Krishna, Westw. et Hew.

Amatiiusia Amythaox, Doubl.

,, PHIDIPPUS.

The larva feeds on Cocos nucifera in Java.

uEmONA AMATHrSIA, HcW.
,, LENA, Atkinson.

,, Pealii, Wood-Mason.
Cleeome Aecesilaus, Fabr.

THAirsi.iNTiAs Louisa, Wood-Mason.

Tenasserim.

Tenasserim. Andamans.
Darjiling.

Bengal.

Darjiling.

Bengal.

Silhet.

Pinang. Java.

Naga Hills.

Yunan. Andamans.
Assam.
Tenasserim.

Tenasserim.

Family Danaidae.
Danais ttiia, Gray. Tenasserim. Yunan. Butan.

,, LiMNiACE, Cram. Yunan. Nicobars. Java.

The larva Ln Java feeds on a species of Ejtibafharium.

,, GRAMJiicA, Boisd. Nicobars.

,, MELISSA, Cram. Yunan. Java.

,, siiirLis, L. Java. N. India.

„ NEsippus, Feld. Nicobars.

,, PLExippus, L. Tenasserim. Nicobars. Yunan.
,, HEGESippus, Cram. Bengal. Pinang. Nicobars.

,, var. MELA>'ippus, Cram.
,, CHRvsippus, L. Tenasserim. Yunan. Sikkim.

The larva feeds on the Asclepias gigantea.
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Danais
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P. Dione, Druiy.

P. Porsenna, Cnim.

Dki.ias sanaca, Moore.

,,
UYPAEETK, L.

p. Autonoe, Cnini. ?

,, DivACA, Jloorc.

,,
niKUTE, lliibn.

var. Indica, Wallace

,, TnisDK, Cram.

Al'I'IAS LIBYTIIJiA. Fabi

Darjiling.

Assam, rmaiif J ava.

Pap. Zehiiera, Cram. (rap. Exot. Tl. 320, t. L. F)

Pier, libitina, Godt.

Pier. Xerissa, Goilt.

Pier. Ruuxi, Boisd.
„ ^, _^^

Zei.mika Cram. (Pap. Exot. Tl. 320, f.^ C. D)

Burma.
Siam. Pinanp;.

Mai-taban. Barraclqnir.

Darjiliug. China.

Tcnas.'ierim. ruiijab. Ccyluu.

Martaban.

Silhet.

Martaban.

Kicobars.

Tenasserim.

Tcnasserim.

Tenasserim.

Tenasserim.

Ceylon.

Silhet.

Silhet.

Larinsa, Eeld,

,, DAEADA, Fekl. •

,, Galathea, Fold.

,, ALOPE, Wallace.

Pier, amnsene, Boisd.

Par. neomho, Moore. (C.L.E.I.C.)

,, BAPHA, Moore.

,, Paulixa, Cram.

,, uippo. Cram.

,, galea, Wallace.

,, coLiMiiA, Boisd. S

Pier. Indra, Moore. ?

,, Lalage, Doubl. ?

P. durvasa, Moore. ?

,, VACANS, Butler. 4

Belenois MESENTiNA, Cram.

Pap. aurota, Fab.

The larva feeds on Capparis sepiaria and Zizi/pJiiis (Grote)

PoNTiA Neeissa, Fab.

Pap. amasene, Cram.

Pap. coronis, Cram.

,, Zeuxtppe, Cram.

P. cassida, Fab.

Pier, /lira, Moore.

,, AMALiA, Vollenhoven.

,,
Phkyne, Fabr.

,, EEMBA, Moore.

var. Pier, amha, "Wallace.

,, Lea, Doubl.

,, nadina, Lucas.

var. (Pier.) nama, Moore.

,, Nina, Fabr.

Pap. xiphius, Fabr.

CoLiAS EDUSA, Fabr.

var. FiELDii, Menet.

Idjiais Calais, Cram.

Teeias Hecabe, L.

The larva feeds on a species of JEsohjnmnene.

Java. Borneo.

Andaraans. Martaban.

Darjiliug.

Silhet. Yunan. Assam.

Tenasserim. Darjiling.

Ceylon. Barrack pur.

Sikkim. Martaban. Kipal.

Martaban.
Martaban.
Ceylon.

Tenasserim.

Martaban.
Silhet.

Tenasserim.

Tenasserim.

Singapore.

Yunan. Masuri.

Andamans. Yunan.

Java. Canara.

Yunan. Butan.

Balasor.

Yunan.

Madras.
Tenasserim. Nicobars.

SiLHETANA, Wallace.

VENATA, Moore.

suAVA, Boisd.

Yunan.
Tenasserim.

Tenasserim.

Yunan.
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Tebias foemosa, Hiibn.

,, i.irr.v, Boisd.

,, ^SICUIiARIENSIS, Fdd.

,, HARIXA, Horsf.

,, PAl'LIXA, Puld.

var. Gahdhea.

,, DRONA, Horsf.

„ BLANDA, Boisd.

,, PANDA, Godt.

Eeonia avatah, Moore.

,, Yaleeia, Cram.
Pieris iiidica, Doubl.

P. hipiiiu, Fubr.

Thijcu indica, Wallace (?).

,, NARVKA, Moore.

,,
LUTESCENS, Butlcr.

Pieris nelete, Mcnet.

,, LicHExosA, Moore.

,, DEVACA, Moore.

,, CLEOXORA, Buisd.

,, LAGELA, Moore.
Meiajoria Agathox, Gray.

,, Phryxe, Boisd.

S\"N'cnL0E Casidia, Sparrman.
P<q). gliciria, Cram.
Fier. ghiphi/ra, God.

,,
jMipalexsis, Gray.

Pier. Brassiere, L. var. E.

Hebomoia Glaucippe, L.

The larva feeds on a species of Capparis.

,, Ecepstorffi, 'Wood-Mason.

IxiAS EvirPE, Drnry.

„ LATiFAsciATUS, Moore.

,, SEsiA, Fabr.

,, ANExiniA, Hiibn.

Pap. pijrene. Cram., Figs. A. C.

,, PTRESE, L.

Pap. (vnippe, Cram., Figs. C. D.

,, MARIANNE, Cram.

„ vENATRix, Wallace.

,, ciTEiNA, Moore.

,, PALLIDA, Moore.

,, MAFLMEINENSIS, MoOrC.

,, AxDAMANA, Moore.

,, VENILTA, Godt.

CaLLIDRTAS PVEANTnE, L.

p. chryseis, Drui-y.

,, PHILIPPINA, Cram.

„ Catilla, Cram.

,,
hilaeia. Cram.

,, CEOCALE, Cram.

,,
Alcmeone.

Deecas Verhuelli, Van der Hoeven.
NiSONLiDES DASAHAEA, MoorS.

,,
iNDisTiNCTA, Moore.

,,
SAxsALA, Moore.

,,
DiocLEs, Boisd.

,,
suBFASciATUs, Moore.

Andamans.
Teuasserim
Andamans.
Andamans.
Nicobars.

Xicobars.

Darjiling.

Darjiling.

Great Nicobar.

Darjiling.

Java. N. India

Tenasserim.

Cuttack. Darjiling.

Xicobars.

Java. Darjiling.

Xicobars.

China.

Java.

Java.

Tunan.
Martaban.
Andamans.
Tenasserim.

Yunan.
Andamans. Ear Xicobar.

Burma.
Martaban.
Tenasserim.

Kipal. CheiTa.

Butan.

Y''unan. Sillict. Punjab.

Hongkong.

Tenasserim. Andamans. Y'unan.

Andamans.
Darjiling.

Maulmain.
Bliutan.

Bengal.

Y'unan. Butan. Silhet.

Maulmain. Ceylon.

Maulmain.
Tenasserim.

Tenasserim.

Teuasserim.

Andamans.
Martaban. Java.

Malda. Andamans. Yunan.

Tenasserim. Andamans.
Malda. Martaban. Y'unan. Java.

Tenasserim. Andamans. Kicobars.

Malda. Java. Y''unan.

Yunan. Darjiling.

Y'unan. Bengal.

Tenasserim.

Bengal.

Tenasserim. Java.

Tenasserim.
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Famili/ Papilionidae.

OeNITHOPTEEA nELTACOXOIDES, lIoOIX'.

,,
IViMPEUs, Cram.

The larva feeds on an Aristohchia.

„ EUADAJIANTKCS, BoisJ.

BnuTANiTis LiDDERDALii, Atlciuson.

1'apilis Agestoe, Gray.

,, AxTiPHATEs, Cram.

The larva feeds on a species of Uvaria.

,, Agamemnon, L.

The larva feeds on a species of Uvaria.

,,
AIlCTtTRUS, WestW.

,, Alcmenok.

,, Androoeos, Cram.

„ AfiETES, "VVestw.

,, ANTICEATES, I)oul)l.

„ ARISTOLOCHI^, Falir.

var. Kanwrta, Moore.

,,
Bootes, Wcstw.

,, Castor, "Westw.

,,
CASTAPA, Moore.

,,
CHAox, Westw.

,,
Chiron, "Wallace.

F. bafJii/cJen.

,,
CioANTHi's, "Westw.

,,
Coon, Fabr.

,, Charicles, Hew.

,,
easaeada, Moorc.

,,
DiPHiLus, Esper.

,,
DISSIJIILIS, L.

p. Paiiope, L.

P. Chjtia, L.

var. FLAvoLiMBATus, Obcr.

,, BELOLEON, Cram.

P. Cresphronies, Fabr.

,, DouBLEDATi, Wallaco.

The larva feeds on a species of Fagara, in .1;

,,
Elephenor, Doubl.

,,
Epycides, Hew.

,, Evan, Doubl.

,,
EEiTHONrcs, Cram.

The larva feeds on the Citron.

,,
EUETPTLUS, L.

,,
Gltceeion, Gray.

,, Ganesa, Doubl.

,, Gtas, Westw.

,,
Hector.

The larva feeds on Aristohchia itidica.

,, Helents, L.

,, Janaka, Moore.

,, Jason, Esper.

Larva feeds on Michelia champa and Uvaria

,, IcAEius, Westw.

Andamans.
Darjiling.

Martabau. Darjiling.

Buxa.
Darjiling.

Tenasserim. Andamans. Yunan.

Tenasserim. Andamans. Nicobars.

Darjiling.

Tenasserim.

Darjiling. Siligori.

Darjiling.

Darjiling.

Tenasserim. Nicobars. Sikkim.

Bengal.

Yunan. Silhet.

Calcutta.

Chcrra. Borneo.

Yunan.

Yunan. Masuri.

Martaban. China.

Andamans.
Cherra.

Bengal.

Yunan. Masuri. Ceylon.

Andamans.
Martaban.

Martaban. Tenasserim.

,va.

Silhet.

Darjiling.

Silhet.

Yunan. Bengal. Canara.

Tenasserim. Andamans. Silhet.

Darjiling.

Darjiling.

Bengal. Ceylon.

Tenasserim. Darjiling

Darjiling.

Balasor.

longifolia (Grote).

Java



106 BURMA, ITS PEOPLE ASB PRODUCTIONS.

Papilis Krishna, Moore.
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TErxoPALPUs iMPERiAi.is, Hoiju. Hills over 9000.

Calinaga EuDimA, Mooro.

The above is a goodly list of Lejiidoptera, inhabiting Burma and the adjoining

countries. It is true that as yet the uuijonty of them are unrecorded from any
Burmese ' habitat,' but then Burma lias not yet been worked as Benpil has, and
there can be no reasonable doubt that insects which range from Daijiling to Java
occur in Burma likewise. Equally certain is it that numberless species, only as

yet recorded from Sikkim, will i-angc into Arrakan and Pegu, whilst other species

hitherto recorded fiom Java or Borneo will bo found to range into Tenasserim as

well. E.xcluding ilartaban and Tenasserim, Burma is still an almost untrodden

field Entomologically.

Little need bo said touching the capture of the diurnal species, but it may be

added that an excellent plan for capturing the nocturnal moths is to smear trees about
one's house, towards evening, with a mixture of beer and sugar, wliich will attract

the moths to it. It shoidd also be remembered that each species has its own proper

time of jiijivg, and that the same species will not be ca])tured between 8 and 10 p.m.

and 10 and 12, and so on. Separate days should therefore be given to different

hours of the night, if a thorough exploration of the Lepidopterous fauna of a

district be atten]i)tcd, and this pursuit of the perfect insect sliould not supersede

the study of the life history of each species, as displayed in its progress from the

egg, tlirough the caterpillar to the perfect insect.

Order COLEOBTERA.
Wings four, the anterior pair {elytra) hard and closing over the back by a

straight suture. The posterior pair in repose folded beneath and protected by the

elytra. Mouth mandibulate. The females rarely apterous.

A convenient division of the Families of Coleoptera is bai5cd on the number of

joints of the tarsi, though, as in most artificial arrangements, exceptions occur.

Section TRIMERA.

Tarsi three-jointed.

Sub-order APHIBIPHAGA.
Family Coccinellidse.

The CoccincUidte or Lady-birds are a well-marked and familiar class of insects,

all of which are useful to man, by preying in l)oth their larval and adult stages on
tlie aphides or plant-lice which infest his gardens.

Harmonia septempunctata, L.

Leis bicolor, Hope.

,, 19 signata, Ealder.

Lemnia plagiata, Fabr.

,, BIPLAGIATA, Swartz.

,, (?) SEXAEEATA, Muls.

CoCCDfELLA, Sp.

Epiiadena maculakis, Muls.

Section TETRAMERA.
Tarsi four-joLntcd.

Sub-order CLA VIFALPI.

Last three joints of the antennte clavate. Maxillary palpi with the last joint

broadly transverse.

Family Erotylidae.

Eatua, sp.
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Sub-onler PnYTOPHAGA.
Anteimce liuoar. The elytra tover tlic sides of the abdomen.

Family Cassididse.

The Cassididm are sometimes ealkd ' loiioise beclles ' from their shield-like form.

AspiDOMOEPHA SANCT.a;-CEiicis, Fabr.

COPTOCTCLA CATINATA, Bohcm.

,, ruNCTAEiA, Bohem. Tenasserim.

Pkioptera pallidicoexis, Bohcm. Tenasserim.

Laccopteea novemdecimnoiata, Bohem.

S.\GRIDJ3.

Sagea MounoTi, Baly.

Temnaspis Mouhoti, Baly.

Ceioceeis impeessa, Fabr.

Anisodeea excavata, Baly.

Ckaspedonta Leayana, Latr.

DALTICID^.

Geaptodeea, sp.

Cacoscelis, sp.

EUMOLPID.a:.

CoEYNODES peregeintjs, Herbst.

EUMOLPUS, sp.

CHRYSOMELID^.

Paealiua cvanicollis, Hope.
LasA, sp.

CLTTHRID^.

DiAPROMOEPHA MELA>'0PUS, Dej.

CRYPTOCEPHALID.E.

Ceypiocephalus, sp.

GALERUCID.^.

Haplosontx bmaeagdipexnis, Chev.

,, quadeifasciata, Hope.
Callopistea fulminans, Falderm.

Rhaphia cyanipennis, Baly.

AiiLAcopnoEA, sp.

Ehaphidopalpa sexmaculata, Hope.
Phyxloteeta cyanuea, Hope.

„ LtJEEATA, Redtenb.

AnoEiina: maculitenieis, Chev.

Galeeuca, sp.

Sub-order LONGICOENIA.
Antennae long. Body elongate. Female with an ovipositor.

These beetles, and the members of the next sub-order, arc in their larval stage

wood-borers, the soft grub being armed with powerful jaws with which it perforates

both live and dead wood. As the grub progresses, it devours tlie wood in front of it,

and pari passu, ejects a comminuted mass of woody fibres, which, after passing through

its intestines, form almost as solid a mass as the wood did prior to its mastication.



ENTOMOLOGY. 109

Famihj Prionidae.

^GOSOJiA suLcirENXE, "Wliitu. Teiuisscrim.

Fiwuhj Cerambycidse.
Hammatichekus simulans, Whitu. Teiiasscrini.

NiKiEus TRICOLOR, Ncwman. Ttiuissc-riiu.

PoLTZONDS BizoNATUS, White. M;iulmaiii.

Heliomanes nigriceps, White. !Mauhiiain.

Clytus semiluciuosus, White. Tcuassuriui.

Eatoceka lloYLEi, Hope.
Cekoplesis TKICINCTA, l)ej.

Lamia Waxlichi, Hope.
Rosalia.

Blepepiiaeus srcciNCTOR, Chevrol.

PuRPURICENUS TeMMINCKI, GlRT.

EnuYBAxrs sovempuxctatus, Westw.
Apomkcyxa aluomaculatus, I'eiToud.

Glenea.

Sub-onlcr XYLOPEAGA.
Antennfe short. Maxilh\: with one lobe.

Suh-onk r P^nYXCEOPnORA

.

Larvre apodal. Head prolonged iuto a rostrum, which may attain to three times

the length of the body. Antennas geniculate (bent like the knee), witli its basal

joint received into a groove. This sub-order embraces the ' weevils,' which in both
tlieir larval and adult stages are so destructive to fruit and cereals. A common
example of this class of insects is the little grub or beetle, whicli is so often exposed
on cutting open a mangoe. These beetles possess in a remarkable degree the habit of

feigning death when alarmed, or touched.

Family Curculionidae.

Apoderus, sp.

Aerhexodes, sp.

Cvriotrachelus, .sp.

Cleonus, sp.

Lixus, sp.

Blostrus, sp.

SiPALUS GRAXULATUS, Fabt.

Section HETEROMERA.
The four anterior tarsi five-joiuteJ

; the posterior four-jointed.

Sub-order TRACEELIDA.
Head exserted, narrowed behind into a neck. Antennae never cluvate (except in

Tetratoma). Many species are parasitic.

Family Cantharidse.
Caxthaeis NEPALENsrs, Hope.

Various species of this genus possess the power of blistering the skin, and
are valuable on that account, the best known being the common ' spaiiinh Jly,' or
blistering beetle {Canlharis resicaforia). The following extract from Sir J. Lubbock's
" Origin and iletamorphosis of Insects " will give a good idea of the curious changes
undergone by a near ally of the last genus {Cantharis).
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" The genus Sitaris (a small beetle allied to Canthrria, the hlister fly, and to Meloe,

the oil beetle) is parasitic on a kind of bee {Anthophora), which excavates subter-

ranean galleries, each leading to a cell. The eggs of the Sitaris, which are deposited

at the entrance of these galleries, are hatched at the end of September or the begin-

ning of October, and M. Fabre (Ann. des Scien. Nat., ser. 4, tome vii.) not unnaturally

expected that the young larvae, which are active little creatures, with six serviceable

legs, would at once eat their way into the cells of the Anthoplwra. No such thing

;

till the month of April following they remain without leaving their birthplace, and
consequently without food, nor do they in this long time change either in form or in

size. ... In April, however, his captives at last awoke from their long lethargy,

and hun-ied anxiously about their prisons. Naturally inferring that they were in

search of food, M. Fabre supposed that this would consist either of the larvffi or

pupae of the Anthophora, or of the honey with which it closes its cell. All these were
tried without success. M. Fabre was in despair. ' Jamais experience n'a eprouve
pareille deconfiture. Larves, Nymphes, cellules, miel, je vous ai tous offert : que
voulez-vous done bestioles maudites ? ' The first ray of light came to him from our

countrynum, Newport, who ascertained that a small parasite found by Leon Dufour
on one of the wild bees, and named by him Triangulinus, was, in fact, the larva of

Meloe. The larvoe of Sitaris much resembled Dufour's Triangulinus, and acting on
this hint M. Fabre examined many specimens of AntJwplwra, and found on them at

last the larvte of his Sitaris. The males of Aiithop/iora emerge fi-om the pupa; sooner

than the females, and il. Fabre ascei'taincd that as they came out of their galleries

the little Sitaris larvai fasten upon them. Not, however, for long ; instinct teaches

them that they are not yet on the straight path of development, and watching their

opportunity they pass from the male to the female bee." This may be considered

the first act of the drama ; but marvellous is the faculty whicli the young Sitaris

must be gifted with at its tender age to play the part necessary f(jr its own existence.

But to follow M. Fabre : " Guided by these indications, JL Fabre examined several

cells of the AnfJwphora. In some the egg of the Anthophora floated by itself on the

surface of the honey ; in others on the egg, as on a raft, sat the still more minute
larva of the Sitaris. The mystery was solved. At the moment when the egg is laid,

the Sitaris larva springs upon it. Even while the poor mother is carefully fastening

up her cell, her mortal enemy is beginning to devour her oifspring, for the egg of the

Anthophora serves not only as a raft, but as a repast. The honey which is enough
for either would be too little for both, and the Sitaris therefore, at its first meal,

relieves itself from its only rival. After eight days the egg is consumed, and on the

empty shell the Sitaris undergoes its first transformation, and makes its appearance

in a very different form. With the change of skin the active slim larva changes into

a white fleshy grub, with the mouth beneath and the spiracles above the surface,

' grace a I'embonpoint des ventre,' says M. Fabre, ' la larve est a I'aljri de I'asphyxie.'

In this state it remains till the honey is consumed, then the animal contracts and
detaches itself from its skin, within which the further transformations take place.

In the next stage, which M. Fabre calls the pseudo-chrysalis, the larva has a solid

corneous envelope and an oval shape, and in its colour, consistency, and immobility

reminds one of a dipterous pupa. The time passed in this condition varies much

;

when it has elapsed, the animal moults again ; again changes its form, and after this

it again becomes a pupa without any rcnuirkablo peculiarities. Finally after these

wonderful changes and adventures, in the month of August the perfect Sitaris makes
its appearance."

The above is an admirable sketch of the life history of a European species, but
hundreds of similar histories might he written of Burmese species by a similar ex-

penditure of industry in obsen'ing, as that displayed by M. Fabre, whose peaceful

exploits are really as glorious and as worthy of imitation as any achieved by his

heroic countiymen at Marengo or Austerlitz.

Family Ehipidophoridae.

B.HrPID0PH0KU8.
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Fitmili/ Lagriidae.

Lageia basalis, Hope.

Family Stylopidae.

These are the most aberrant of all beetles, and aie mimite parasites on bees, and
the male only is winged, and ceases to bo parasitic when adult. In this last stage

he wanders about in soarcli of liis spouse, who is a minute grub-like creatiu'e buried

in tlie body of some bee, with her terminal segment only protiuded in the air between
two of the ' lings ' of the bee's body.

Sub-order ATHRACHELIA.
Head not exserted nor narrowed behind. Antennae linear or sub-clavate. Claws

undiviiled, in CisUliJte serrated. The penultimate joint of the tarsus usually entire.

The typical si)ecies of Tenebrionida have connate elytra and no lower wings.

Family Teuebrionidse.
Opatruit, sp.

Epilampus, sp.

Section PEXTAMERA.
All tlie tarsi five-jointed.

Sub-order 3IALA COT>FRi[I.

Many of this sub-order are animal feeders.

Family Bostrychidae.
A PATE, SJ).

Family Cleridae.

SriGMATirs RmvENTHiR, Westw. Assam.
TiLLicERA ciiALViiEA, Westw. Tenasscrim.
OiiAjBrcs iiEDioFAsciATCs, Westw. Khasi Hills.

Family Teleplioridse.

IcHTurirRus cosTALis, Wostw. Maulmaiu.
,, BASALis, Westw. Maulmain.

Lampyris, 2 sp.

The well-known 'glow-worm' belongs to this genus. The male is winged and
seeks liis female, a heavy apterous grub, liy aid of the light she displays to disclose

her retreat to her mate. To this family also belong tlie 'f/v-Jii's,' which are
beautilul objects during the still nights of the tropics and warm countries.

Sub-order STFRNOXI.
Prosternum produced in front and pointed beliind. Antennfe filiform or serrated.

Vegetable feeders.

Family Elateridse.

The Elaleridre are commonly known as ' slcip-jacka ' or ' spriaff-beetles.' By a
sort of catch arrangement between the pro- and mesosternum, whereby the tense

muscles are suddenly freed, a jerk is produced which throws tlie animal from off his

back on to liis legs again. It is not only to recover its legs, that this clicking is gone
through, but if tlie animal is held by the extremity of the elj'tra, it will seek to free

itself by repeated ' clicks.' Some species {Pyrophorus) are phosphorescent or 'Jirc-Jlies'

as they are comprehensively called.

Camposteenus Hopei, Westw. Tenasserim.
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Family Buprestidae.

Catoxaxtha bicoloe, Fabri

CiiKvsocHEOA CHiNENSis, Lap. and Gory.
Ageilus, sp.

Sub-order LAMELLICOBNIA.
Last tliree joints of the antcnnaj lamelliform, or in the LncanidtE pectinate.

'I'lio Lamellieom beetles are a very varied, interesting, and beautiful group of

insects of very different tyjios. Among them are the Cetoniinina or rose or flower

beetles, but among which comes that giant of his order the Goliath beetle of tropical

Africa. The Scarahceina, or dung-rolling beetles, are remarkable for their industry

in proviiiing a nidus for their progeny. One such clay ball (externally clay, but

internally made up of a ball of dung for the sustenance of the larva) may be seen in

the British Museum, presented by Mr. Atkinson, but found by myself in the Arakan
hills, -where three, four, or five such balls are often found buried one over the other,

and which, when wet, sometimes weigh over two pounds. The maker of these curious

clay balls is not known. Smaller species of beetles commonly bury similar balls of

clay and dung the size of tennis balls in ground where cattle are stalled, and these

balls are sought for eagerly by the Bunuese for the dainty grub which they contain,

and which they devour with gusto. Still smaller beetles arc familiar to every one as

' piU-roUers ' on our roads, the male and female both helping to roll the ball wherein

the object of their hope, love, and strong affection lies centred, preparatory to burying

it in some secure place.

Fcimihj Cetoniidse,

EnOMBOREHIXA.
Glycyphana maegixicollis. Gory et Perch.

LoMAPTEEA viRiDi^NEA, Gory et Perch. Tenasserim.

Family Scarabseidse.

CopEis SAGAX, Schonh.

Onthophagus.
Oniticellus bkama, Eedt.

Family Melolonthidee.

Semca micans, Fabr.

Apogonia.

schizonycha.

Lepidiota bimacclata, Saunder.

MIMELID^.

Anomala splendens, Hope.
MiiiELA OLABEA, Hope.
EUCHLORE PERPLEXA, HopC.

,, MONOCHEOA, Rciclie.

POPILIA BIGUTTATA, Wicdm.

DYNASTIDiE.

HETEEONTcnrs picErs, Fabr.

EuPATOHUs Haedwicki, Hope.

Family Lucanidse.

LucANUS .ERATT7S, Hope. Tenasserim.
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Fiimihj Passalidse.

The present list of rasKulidie is draw ii up from Stoliczka's monograpli of tlio

Indian species in J. A. S. B. 1873, I'art II. p. 149.

aclacocyci.in.t:.

Ceracupes ArsTExr, Rtol. I^'aga Hills at GOOO feet.

T^.\ioc£BUS Bicusi'is, Kp. Silikim. Assam.

ERIOCNEMIXiE.

Leptaut-ax DEXTATrs, Fabv. Sikkiin. Tenasscrim. Philippines.

niroi.oK, Fabr. Sikkim. Andanians. Nicuburs.

„ PLANTS, lUig. Burma. Andamans.

ACERAL.^.

AcEEAius GRAXDis, Earm. Sikkim. Naga Hills. Cachar.

„ EMAKGiXATUs, Fabr. Sikkim. Cachar. Pinang. Nicobars.

Passalus Kicobnriciis, llcdtenbacher.

Basilianps Caxtoius, Hope. Sikkim. Assam. Malacca.

„ CAXCRUS, Perch. Sikkim. Assam.

,,
Andamanensis, Stol. Andamans. Nicobars.

„ SiKKiMENSis, stol. Sikkim at 1500 feet.

Famili/ Trictenotomidse.

TttiCTENOTOMA cniLDnKxi, Gray. Tonasserim.

Sub-order CLAriCORNIA.
Antennas clubbed at the end, club two to five jointed.

Fumili/ Cucujidee.

Hectakthrum BHEViFissfM, Ncwm. Tenasserim.

Sub-order BRACBELYTRA.
Antennfe short, never clubbed. Elytra short, not covering the abdomen. Two

anal appendages.

The beetles of this sub-order are generally animal feeders, living on carrion.

Some, however, reside in auts' nests, or even with wasps. These brachelytrous

beetles often fly iuto the eye and cause severe pain.

Family Staphylinidae.

Sub-order PALPICORNIA.
ilaxillary palpi elongate ; antennse short. The beetles of this sub-order are

mostly aquatic, ancl when adult, herbivorous.

Sub-order ADEPHAGA.
Two palpi to each maxilla. Antennae filiform. These beetles, in both the

larval and adult stages, are voracious animal feeders. The two fli'st families are
wholly aquatic.

Family Gyrinidse.
These beetles derive their name from ceaselessly circling about on the surface

of the water, often in great numbers together.

8
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Family Dytiscidse.
DrsEtTTES LATERALIS, Leacli.

DrTiscus, sp.

The large water beetle, with a pale marg:in to its olTtni, belongs to this genus,

and freelj- takes flight by night. It will, when attraeted by liglits on a table,

alight in a tumbler of water, and I once saw it perform this descent into a glass

of beer. It is, in its native element, a savage and destruetivc animal, killing young
trout and other fish, as well as destroying their ova.

Famili/ Carabidse.

CsLiENIAS, 2 sp.

Omasseus.
Haepalus.

To this order belong the ' bombadier beetles,' as they are called, from their

spurting from beneath their elytra, which they slightly elevate for the purpose,

a penetrating acid vapour and fluid, which, should it enter the eye, causes severe

pain. One common species is a large dark beetle, with four white spots on its elytra,

and incautiously seizing one once, I was nearly blinded by a jet of fluid it discharged
into my eye. Horresco referens !

Famihj Cicindelidae.

Ctcdtdela chlohis, Hope.

,, HniALEYICA, lledt.

,, FLAVOMACULATA, Kollar.

The C'icindelida, or ' tiger beetles,' as they are called, are among the most
predatory of their order, being well armed with powerful jaws, and being swift botli

on foot and on the wing. They commonly freijuent river banks, where they chase

and devour any insects smaller and weaker than themselves. Dr. Mason writes

:

" A short time ago I observed one- leap on a cockroach four times its own size and
weight, like a lion upon an elephant."

Dr. Mason also enumerates the following beetles as found at Toung-ngoo by
Capt. L. Smith ;

—

CoccinellidiB, 4 ; Cassididffi, 61 (Cassida, 6); Hispidre, 1 {Alurnun) ; Chiysomelidn;,

36 (Fiimolpiis 6); Halticida;, 15 [QLdioni/chis); Crioceriche, 4 (Sayra); Lamiidic, 4;
Cerambycidse, 23; Prionidffi, 29 (Pn'otitis 3); Curculiouidaj, 73 {Ilhijia-htlcs 1,

Brenthus 1, Apoderus 1, Rhina 10, Calandra 3); Cautharidaj 3 {Iluria 2); Ehiterida>,

10; Buprestid;e, 9; Scarabieidie, 16 {Atruchm 3, OiMophagus 11, rhanaus 2);
Cetoniidoe, 35 (G'ywwe^/s 2) ; Telephoridic, 5 {l.i/cns 2) ; Sta])hyliniihr, 16; llydro-

philida;, 1; Carabidaj, 34 {Brac/iinus 3); Cicindelida", 4; or 383 species, not one of

which is named specifically.

The following remarks are condemsed from Dr. Mason's chapter on Entomology.
Under the head Chameleon beetles Dr. Mason remarks: "This changeable beetle is

a species of Jliiprestis, an elegant insect with one uniform hue of variable copper

and green, burnished with transparent golden bronze. The elytra, or wing cases,

of these ' living jewels ' are in great demand by the Sgau Karen maidens for

necklaces and chaplets, and wreathed witli a few wild flowers around their ebon
locks, they have really an ajjpearance of elegance. There is a still more brilliant

and larger species of Biiprexfis which the Karens call the male of the preceding."

Above, grass green, with blue, j-ellow, and golden reflections. Below, copper,

bronzed with green. A crimson band runs down each wing cover, and a crimson

spot at the base of the thorax. In general form it resembles B. hicnlur. " J[iidame

Merriam represented the larva of B. giguntia as a grub found underground, feeding

on roots, but Westwood says, ' As it is, however, so ditterent from the larvie of the
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Jiupreslida, and as in all probability the transformations arc nndorgono in -wood,

the trunks of troos, etc., I fear tbat the authoress must Ikivo fallen into some error.'

It falls to my lot to come to the aid of the lady, for the natives assure me that the

transformations of tlieso species of Bupreafin arc undergone in the earth, and that

the larva! form the papery cases -with which I have often met."

Of the fire-fli(!s, it is said, "According to the Buddhists, fire-Hies were produced

by the element of fire. The tire-flies appear to sip the nectar of flowers, and to be

very choice in their selection. In the mangrove swamps and on the coa.st where

JEfjiceras grows, that tree while in flower will be seen to be burning witli their

radiance, while all is dark around. In other sitiiations I have observed the flowers

of a wild species of Coix covered with them, to the exclusion of all the other plants

in the neighbourhood."

lly first e.xiieriencc of fire-flies in Pegu was a remarkable one. Night had closed

in, and my .scivant, who brought in the tea, asked me to step out of my tent and see

the fire-flies whi(di, he said, he had never seen the like of before. On stepping out of

the tent, a truly beautiful sight presented itself. In front was the broad and deep

river sweeping on, wktl ioiKox;, with its indistinctly seen background of primaeval

forest on its opposite bank. Around me was the recently-formed clearing, witli its

two or three huts and my own camp, as the sole proof of man's occupancy, for miles

and miles, but, for all the wildness and almost desolation of the scene, the bank on

whicli I stood was a glorious spectacle, and those ac(]uaiiited with the class of native

servants will well understand that it must have been at once unusual and beautiful

indeed to rivet the attention of a khitmutgar

!

The bushes overhanging the water were one mass of fire-flies, though, from the

confined s))ace available for them on low shrubs, the numbers may not have been

actually more than are often congregated in Bengal. The light of this great body of

in.^ects was given out in rhythmic flashes, and, for a second or two, lighted up the

bushes in a beautiful manner; heightened, no doubt, by the sudden relapse into

darkness which followed each flash. These are the facts of the case (and I may add,

it was towai-ds the end of the year), and the only suggestion I would throw out, to

account for the unusual method of displaying their light, is, that the close congregation

of largo numbers of insects, from the small space ati'orded by the bushes in question,

ma}- hav(! given rise to the synchi'onous emission of the flash, by the force of imitation

or si/mjMil/ii/.

Order IIYMENOrTERA.

Wings four, membranous, naked, veined. Mouth mandibulate and suctorial.

Larva usually apodal. Pupa inactive.

Abdomen united to thorax by a pedicle. Females furnished with an ovipositor,

normally consisting of six pieces, and often modified into a sting. The Hymeno]itera

are solitary or social, the latter forming communities consisting of a single fruitful

female, numerous males called 'drones,' and a countless multitude of sexually

undeveloped females or neuters, who carry on all the business of the nation. Agamic
reproduction {Parthenogenesis) obtains in this order partially, as eggs laid by virgin
' queens ' produce di'oncs only.

Sub-order TEREBRANTIA.
Abdomen sessile. Female armed with a serrated or boring ovipositor. Larva

with six legs and several prologs. V(>getable feeders. The pmietures made in

trees or plants by the ovijiositor give rise to ' galls.'

Tenthiiedo, sp.

Sub-order PUPIFORA.
Abdomen petiolate. Larva apodal.
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Family Cyrripidae.

The insects of this family by laying tlu-ir ej;ijs in tlio tissups of trees and plants

give rise to 'galls,' wherein the young arc nourished on the juices of the plant, and
•whence they issue on attaining maturity.

Famihj Ichneumonidae.
These insects are parasitical to the extent of de-positing their eggs within the

bodies of catei'pillars, where the larva is hatched, and at once commences to consume
its host. Ey an extraordinary instinct it would seem as if it so managed its meal

as to avoid a vital part, and the caterpillar lives on (if he cannot be said to thrive),

and even passes into the chrysalis stage for the benefit, alas ! not of himself, but of

his hidden guest. Beyond this stcge, however, he does not survive, and in place of

a butterfly, one or more ' rascally little flies ' issue from the chrysalis, to the disgust

perhaps of some naturalist who has been carefully feeding and tending the caterpillar

in the hope of ascertaining the perfect insect. As a rule, however, a cateiijillar

which has been ' ichneumonhed ' can be readily detected by one accustomed to these

creatures, by a certain sluggish or sickly mood that seems to possess them.

PlJIPLA, sp.

Sub-order TUBULIFERA.
Posterior segments of the abdomen retractile, and provided with a membranous

ovipositor composed of a single piece. They are solitary insects, which deposit their

eggs in the nests of other Ilymenoptera.

Family Chrysididse.

The Chrysides, or ' golden flies,' must be familiar to most people. They are

met with hovering about and alighting on the hottest and sunniest walls, and are

resplendent with green and azure tints. The under side of the abdomen is concave,

and when touched they roll themselves into a ball. Giving just grounds of oifence

as they do, to insects of a singularly irascible disposition, this habit is no doubt one

they are often called on to practise in self-defence, and adaptively cased as their

bodies are in an almost impenetrable coat of mail, they are in that position wholly
invulnerable by the stings of their enemies.

Sub-order HETER GYNA

.

Social hymenoptera, consisting of males, females and neuters, the latter apterous

and sexually undeveloped.

Family Formicidse.

The marvellous economy of ants is too well known to need recapitulation, but

of Burmese species we know next to nothing, and the subject is a very inviting one

for some ' coming ' naturalist. Ants swarm ])criodically, much in tlie same lashion,

though not in the same numbers, as Termites, and the winged ants which then issue

forth are males and females, bent on founding new colonics. Among some species the

most enormous disparity of size obtains among the neuters, some of which, pvovi<led

with disproportionately large lieads, are called 'policemen,' and take upon tliemsclves

the care and defence of the ordinary work<a's. In one ant, common at llangoon,

I noticed three different sizes of neuters (?). The smallest was only TTo lines

in length of head and body, whereas the 'policeman' measured 12 lines or more,

and this disparity does not convey a proper idea of the vast diflei'cncc in bulk

between the two sorts, the policeman being a burly monster ca])able of walking

away though 100 of the lesser sort were to attach themselves to him. In addition

to these there were, mingled with the rest, many ants of an intermediate size,

twenty times or so bulkier than the small neuters, but not comparable with the
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'policeman.' ^Fany rare beetles are fuund nowhere but in ants' nests. To obtain

these, (lij; np the nest, and rajjidly shovel the eouteuts—earth, ants and all—into

a sack, whieh remove to a convenient spot; after a while the ants will soon disperse,

when the dehris can be sifted, and the minute Coleoptcra picked out.

Formica sjiAiUf;i)ix.v.

Under the head of edible ant. Dr. Mason remarks: "A species of ant is very

common which constructs its nest in trees, formed of leaves united together with
a papery substance, that the insect itself fabricates. The nests are sometimes a foot

in diameter, and the ants arc considered quite a delicacy with the Karens, who eat

them in their curries. Thoj- are said to be very sour." This is probably identical

with F. smarat/iiitia or a closely-allied species. The crushed-up nests are sometimes

seen in the bazaar, as the strongly acid Havour of these ants is relished as a condiment
to their rice by the Burmese. Th(;y are most irascible and annoying insects, and
often swarm on to the ropes of a tent, if they are secured to a tree which holds one

of their nests. Should this bo the case, it is best to find out another nest, cut it off,

and place the branch, nest, and all on the top of the tent. In a short time its

infuriated occupants issue forth, and proceed at once to grapple with the strangers

already on the tent ropes, to whom they probably attribute their sudden change of

quarters. The contest rages with dreadful fury, and is ([uite Homeric in its incidents.

In all directions ants may be seen grapploii with by their enemies, whilst several

of their friends are at the same time holding on fast to them by legs or antennas, to

prevent their being carried otf into captivity, whilst all around a pungent odour of

formic acid rises fi'om the belligerent host. Xo fiercer strife over r:iged on the plains

of Troy, and the noble simile of the eleventh Book is at once recalled.

" As in .some rich man's domain
The reapers drawn in rows,

llight down the furrows shear the grain

And still their labour grows.

And thick the arnifuls fall as rain
;

'

So Trojan and Achaian might
Each on the other leapt.

Kone turned from fight to cursed flight,

But even battle kept."

—

Iliad, XI. G7 (Gladstone's Trans.).

The colour of the workers and males is rufous; but the queen is described as

being of a pale-green colour, whence the specific name of the species.

FOEMICA OBLOXGA.

,, TINCTA.

PoLTEHACniS AFFINIS.

,, ABDOM^'ALIS.

,, TIBIAilS.

,, SrUTATDS.

,, liEVISSIMUS.

,, FURCATUS.

,, BICOLOE.

PONEEA EETICULATA.

,, PALLIDA.

Atta BF.LLICOSA.

PUEIDOLE OCELLIFEEA.

Famihj Dorylidse.
The Boryliche diffcu- from ants in the first si'gment only of the abdomen forming

the pedicle. The sexes of several species are still unknown. One species is a heavy
wasp-like insect, which often enters houses at night attracted by the lights. Their
life history requires to be studied.

DOEI'LUS LONGICOENIS, Schuck.



118 BURMA, ITS PEOPLE AXD PRODUCTIOXS.

Sub-order FOSSORES.
These are the fossorial Hynionoptera, inchiding wasps and liornets ; but many

species make elaborate nests on the branches of trees, wliilst othei-s burrow in tho

ground or inside decayed trunks, or build nests of mud oi' various ibrms, and either

sin<;le or many-celled. Tho larvae of the ' inud-buildcrs ' are carnivorous, and feed on
the bodies of spiders or caterpillars, which the mother places in the cell for them, first

disabling the victims in some way which deprives them of all power of motion or

offence, without destroying their vitality. It is a pretty sight to see a large female
hunting for spiders to stow in that dread mortuary of their race, tho mud-cell wherein
she has deposited an egg. She flies lightly along the ground in large circles, just

skimming it, and as she goes, kicks over the leaves with her feet. Soon a spider is

disturbed and endeavours to fly to a safer spot. Instantly the wasp is on its track,

and if she loses sight of it, makes several rapid casts, turning over the leaves with
redoubled activity, all the while giving out a terrific humming by the rapid vibration

of her wings, which must have a paralyzing effect on the terrified spider ; and rarely

does the wretched quany escape. It is pounced on, a nip given which makes it

helpless, and in a few seconds this terror to most insects is himself crammed unresist-

ingly into a narrow cell to form the food of a puny grub.

Family Mutillidae.

" Stinging ants, as they are denominated, are very common, and their sting quite

insufferable. They are not, howe^er, ants, but a tribe of sand wasps, the females of

which are destitute of wings" (Mason).

Family Scoliidae.

SCOLIA DIMIDIATA, Gucr.

,, INSTAEILIS, Smith.

,, EUEiGiNOSA, Fabr.

,, ANNULATA, Fabr.

Elis Lindexi, St. Fargeau. Tenasserim.
Iliacos analis, Fabr. Tenasserim.

Family Bembicidse.
Bembex fessohitts, Smith. Tenasserim.

Family Eumenidae.
EHTNcnnrM carnaticum.
EuMENES AncuATtJs, Fabr. Tenasserim.

Family Vespidae.
PoLYBiA Sttmatrexsis, Sauss. Tenasserim.

,, OMENTALis, Sauss. Tcuasserim.
PoLisTES HEBLiEus, Fabr.

Yespa basalis, Smith. Yunan.
„ DOKYLLoiDEs, Sauss. Tonasserim.

„ Bellona, Smith. Yunan.

Family Poneridse.
Diacamma scalpatram, Smith. Tenasserim.

Family SphegidSB.
AMMOpmiA NiGRiPES, Smith. Tenasserim.
Chloeion lobatdm, Fabr. Tenasserim.
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rOMPILIDJE.

PolIPILUS DOUSALIS, St. Farj?.

,, PEKEUHiNUs, Smith. Tenassonra.

,, vrrioscs, Smith. Tunasserim.

Macromf.eis tiolacea, St. Farg.

Ml'GSIMIA AUREOSEUICEA, Gutir.

It caanot be contended that wa.sps arc favourite insects with any people, as

the damage tliey cause to our fruit, and tlie troublesome way tliey obtrude themselves

within our dwelliugs in the long summer days, is compensated for by no sort of

advantage derivable from tliem. At the same time, they display to the careful

observer many estimable traits of character, and, if not so useful as bees, are irom

their greater diversity of habits even more interesting than these useful insects.

For maternal solicitude and anxious devotion to the general welfare, for unwearied

industry in building tlieir combs and m foraging for supplies, and for reckless

courage, they yield to no insects whatever. Their' courage was so fully recognized

by the Greeks that Homer (so judicious and careful with his similes) likens the

Myrmidons, when led against the Trojans by I'atroclus, to wasps in the memorable
sixteenth Jiook of the Iliad, the passage being thus rendered by Lord Derby

:

" They who in arms round brave Patroclus stood,

Their line of battle formed, with courage high

To dasli upon the Trojans, and as Wasps
That have their nest beside the public road,

"Whom boys delight to vex and irritate,

In wanton play, but to the general liarm
;

Them, if some passing traveller unawares
Disturb, with angiy courage forth they rush

In one continuous swarm to guard their nest

;

E'en with such courage poured the Myrmidons
Forth from the ships."

Sub-order MELLIFERA.

Males, females, and neuters winged, the two last armed with stings. The basal

joint of the posterior tarsi dilated, and adapted for storing and carrying pollen. The
Uees arc cither solitary or social. The social communities (exemplified by the

domestic bee) consist of a single fertile queen, several males, whose sole function is

to furnish a partner for the virgin queen of a fresh swarm, and workers or sexually

undeveloped females. The nuptial flight of the virgin queen is her first and last

departure from the hive. Eggs laid by her before she has selected her mate, or if

separated from the male, produce males only. In default of a perfect queen, the

larva of a ' neuter ' is selected, and by being reared in a tliiferently formed cell to the

ordinary ' neuter ' cells and well fed, is convei'ted into a queen, though this fact is

less extraordinary than the last, as neuters are merely females whose ovaries are

undeveloped, and which are by this mode of education stimulated into functional

activity.

Apis indica, Fabr. Tenasserim.

,, FL0R.ALIS, Kirby.

,, FLOEEA, Fabr.

,, DOESATA, Fabr.

,, LABOEiosA, Smith.

Domestic Bees are not kept in Burma, and the Burmese receive with polite

incredulity the accoimts of Bees being kept domesticated in the walls of dwelling-

houses, as is the case in the Himalayas. A favourite place for a wild bees' comb is

the angle formed by the branch of some gigantic wood oil or other tree, as not only

is the position sheltered fi-om sun and rain, but it is not easily accessible by bears,
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the tnmlc being too large and .smootli for tlicm to climb. To take tlic honey,
a nuiuber of pegs of bamboo are prepared, wliich arc driven about three inches deep
into tl\e bark one above another in a straight line. Affixed to these pegs a long
bamboo, or two or more if necessary are tied, so that the failure of one or more pegs
is immaterial so long as the rest hold, and at night, as I am informed (for I never
witnessed the o])eration). a man ascends the bamboo riglit up to the comb, by means
of the short projecting ends, purposely left on tlie bandxios at tlie joints. In his

hand he carries a torcli made of a peculiar jungle plant, wliich is so constructed that
it shall tlirow out a great deal of smoke but no Hame, and especial care is taken tliat

there .shall be no crackling of fire, -which sound mfuriatcs the bees. The smoking
torch is now lield under the comb till the bees have dispersed, and it is then quickly
cut off and lowered down to the man's companions below, or if small brought down
by him in a pot. The pegs cbiven into a tall tree stem are what every traveller in

the Burmese forests must have noticed, but they are not used themselves as steps,

as some suppose, but in the manner described.

The domestication of Eees, like that of most of our useful animals, dates from
prehistoric times, and the prominent features of their social polity were known to

Virgil, as we learn from his charming fourth Georgic. Their monarcliical government
he charly shows, though we know that it is the Queen-mother who fills the place
of King

—

" Pra^terea regem non sic 2Egyptos et ingens
Lydia, uec populi Parthorura aut iledus Hydaspcs
Observant. Pege incolumi mens omnibus una est

;

Amisso, rupere tidem, constructaiiue mella
Diripuere ipsre, et crates solvere favorum.
Ille operum custos ; ilium admirantur, et omnes
Circumstant fremitu denso, stipantijue frequentes

;

Et sajpe attollunt humeris, et corpora hollo

Objoctant, pulchramque petunt per vulnera mortem."

{Georff. /r. 210.)

Bees, it may be added, were sacred among the ancients, and honey was one of the
offerings to the dead Ulysses was charged to make, when about to consult in
Hades the shade of Tircsias, in that magnificent, episode in the Odyssey, his descent
to the nether-world.

" Here opened Hell, all Hell I here implored.

And from the scabbard drew the shining sword

;

And trenching the black earth on eveiy side,

A cavern formed, a cubit long and wide :

New wine with honey-tempered milk we bring.

Then living waters from the ciystal spring
;

O'er these was strewed the consecrated fl(nir.

And on the surface shone the holy store."

(Pope's Odi/fiseij, XL 27.)

Worsloy, in his excellent translation, has "mead" for ' /xeXiKpi'iTW,' but in this
instance Pope is more accurate in his mention of lioney and milk.

The ' bee ' figures on old Greek coins, and was tlie emblem of the city of
Ephesus and of the Ephesian Artemis, and it has been suggested that the sacred
character attaching to this insect led to the ado])tion of wax tapers iu preference
to all others iu the gorgeous ceremonial of the Poniish Church, a supjio.sition by
no means extravagant to those who know the intimate relaticm which subsists
between the symbolism of lloman woi-ship and the old Pagan religion, and how
completely the Virgin in Catholic countries has inherited the symbols, attiibutes, and
functions of the Queen of Heaven of old (to wliom the .Tews offered spice cakes),
with her host of names—Artemis, Astaiie, Isis, Tanith, and the like. (See also
Inman's Ancient Taiths, under 'Deborah.')
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Vcstwood estimates a community (if tlic (lomestic Boo to consist of 2000 drones,

60,000 workers and 1 queen.

Triuoxa tkrminata, Smitli. Tenasserim.

,, LjiVicEi's. Pegu.

Trigona lariccpa or the 'Dammar Bee,' as it is called bj* Mason, is common in

Pegu, and is a familiar insect, which, when one is reclined in the forest, will alight

on the face or hand and carefully lick it, and when so engaged is readily caught. It

is fond of getting into the beard and hair, where it is liable to become entangled; but

this never puts it out of temper. The nest of this species is commonly made in

hollow trees, ami is songht, for the resin of which it is composed, and this substance

is erroneously termed "wax" by Dr. Mason, as it seems to consist rather of

vegetable resiti gathered in tlie forests. It is called by the Burmese ' Ptvai-nget'

and is e.\])osed for sale in all large bazaars, being much used, when cooked up with
earth oil, to caulk boats with. It is a well-known habit of many species of wasps

to use resinous substances in the construction of their cells. SjxM-imens sent by tlie

Eev. C. 8. Parish to England ar(^ said to have been identified by Mr. F. Smith with
2\ Imriceps, originally describc!il from Singapore.

In 'Science Gossip,' for 1866, p. 198, the Kov. C. S. P. Pai-ish, then Chaplain "7^

of Maulmain, gives a very clear account of Picai-nijet. In Mr. Parish's opinion (in

which 1 (Hiite concnr), Pwai-nget is composed mainly of the resinous exudation of

lliipea odorata and species of Diiiterocarpi. Mr. Parish thus describes the nest

:

—"The Trujona Icecici'px builds its nest generally in the hollow of a tree, entering

by a snudl a])erturo. These apertures are lined with Pwai-ruiet, and sometimes only

show a small rim of that substance raised above the bark of the tree. Sometimes,
however (p(!rhaps always if undisturbed), the bees go on building outside, and adding
on to the rim until they have formed a wide-mouthed entrance, which ])rojects as

much as a foot from the tree. Tliese structures commonly assume the shape of the

mouth of a trumpet, flattened horizoutally, and have a perpendicular diameter of

a foot or so and a horizontal diameter of throe or four 'inches." Speaking of this

external tube Mr. Parish points out a remarkable feature of its structure. " By
holding this up to the light you will see three or four large cells of about an inch

in diameter, without any opening. I can only suppose that the object of these

cell walls is to strengthen tlie narrow base in its support of the larger projecting
mass. If so, here is another instance of a mysterious intelligence possessed by one
of the smallest of living creatures." Doubtless Mr. l^arisli is right in his conjecture,

and for countless eons before the birth of Brunei and Stephenson have these tiny

creatures gone on applying the principle of cell structure or a double skin in

mechanics, to their own dwellings, as intelligently and with as definitive an aim as

man himself could. According to the sketch of the projecting tube, the upper angle
of the structure is that which is strcngtlumed by the construction behind it of blind
cells. I would however venture to suggest if the true position is not hero reversed,

and if the blind cells in reality do not occupy the lower angle of the structure, as

that is the part which most requires strengthening. If, as may possibly be the case

in this or other instances, the cells really are placed along the upper part of the
structure, they would still strengthen the wall and enable the bees to work into

it a less amount of matei-ial than if it were unsupported from behind in that manner.
I would also suggest a reason for the peculiar trumpet-shaped structure, and that

is, to exclude water from the interior of trees selected by the insects for their nests.

The operation of stopping up cracks in the tree is of course an easy one, but the
insects would, for all that, run the risk of being drowned in their nests, by the rush
of water pouring down the trunk of the tree during a tropical shower, but for this

expanded trumpet-like aperture, slightly projecting beyond the surface of the tree

and to that extent elevated above the reach of the heaviest stream of rain water that
could ever run down it. A similar contrivance may also be noticed in some ants'

nests in the ground or on the side of some overhanging bank, a circular, elevated and
trumpet-shaped, and somewhat recurved entrance wall, a most perfect bar to the

entrance of water into the nest, and precisely the same in principle as the porcelain
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insuLitors used -witli tlic same object to support our telop;rapli wires. Tlie preparation

of tlic Picai-nijd for use is thus described by Vlx. Parish :
" The priuci]}al, if not only

use at present, is for caulkiug, aud tor this ])urpose it is mixed witli earth oil or

FetroJeum. The method is to boil the Pwai-mjet in water, which makes it quite soft,

and then to knead it with a certain quantity of petroleum until it attains the con-

sistency of a lump of putty, which it much resembles. In that state it is tit for use

and is extremely viscid and tenacious It is soluble in oils aud in turpentine,

but not in spirits of wine."

BoMBUs Exnirus, Smith. Tenasserim.

,, MoxirvAors, Smith. Tenasserim.

,, iMPETUOsus, Smith.

The females of two or three species of carpenter bees may be fi-equently seen

excavatinp; their cells in the cavities of bamboos, or chiselling for themselves tunnels

ill decayed wood. When the shaft is sufficiently deep, they deposit their eggs, aud
balls of nutriment for tlie grubs ; then floor over the orifices with mud, and lay again,

and so continue to do until they have deposited all their eggs.

These insects fly into houses, and Europeans call them bumble bees, but they

belong to a tribe of solitary bees [JKylocopa), of which no sjieeies are found in England.

XvLocopi TEStJiscAPA, Westw.
,, LATiPES, Drury. Tenasserim.

,, JESTFANS, L. Tenasserim.

,, coLLAEis, St. Farg. Tenasserim.

,, AMETHTSTINA, Latr. Tonasscrim.

JIegachile dimidiata. Smith. Tenasserim.

Crocisa decora. Smith. Yunan.
ANinornoEA zonata, L.
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COXCIIOLOGY

THE list of shells given by Dr. Mason was a very meagre one, and may bo

regarded as wliolly superseded by later researches. To Dr. JIason belongs,

however, the credit of being the first to pay attention to the land and freshwater

shells of Hurnia, and so far back as the year 1842 he despatched a collection of

shells to Dr. Gould, of Boston, the nuijority of which were iindeseril>ed, and wliich

gave the first hint of the extraordinary richness and interest of the Burmese shell

fauna. The entire number, however, of sliells indicated by Dr. Mason, both laud

and marine, was less than loO, and of these only a moiety can be regarded as

specifically determined. The following species are mentioned by Dr. Mason as

being used for food by the Bunuese, who, it may be remarked, will, on a pinch, eat

almost anything that the human masticatoiy organs cau dispose of. The Teredo

found in wood is, Dr. Mason saj's, collected and sold in the bazaars, and is

considered very good eating, as are the bun-owing shells Pholas, DactijUim and the

like, and the Tellens and Razor shells. More commonly, because more plentiful

and accessible, the estuarine forms of Area and different species of Cardium and
sundiy Vencraeea. "A large species of mussel may be sometimes seen in the

bazaar, where it sells for a comparatively high price, being regarded by the natives

as the best eating of any shell fish in the country." This is Mytilus smaragdlims,

and Hiatula diphos is almost equally esteemed. In the following list the nomen-
clature of the "Genera of Recent MoUusca," by H. and A. Adams, has been

usually followed, with the adoption, however, in many cases of the genera of

Lamarck instead of some older and less familiar ones. One important deviation

from Adams' arrangement should, however, be mentioned, viz. the removal of the

operculated pulmonata from their place in the sub-class Pulniouifera to the sub-class

Prosobranchiata, in the vieiiuty of the pulraonatc Aiiipitllaridte.

Those species marked * were collected by myself on the Arakan coast, between
Sandoway and Cape Ncgrais, and the specific names were kindly furnished to me
by Sylvanus Hanley, Es(| , who remarked that the names are not always those which
claimed priority, but only that the shells corresponded with the specific reference

quoted. The remaining shells are added mainly on the authority of Messrs. G. and

H. Nevill, E. E. Smith, and W. T. Blanford. The present list, however, is merely

given in default of a better, and makes no pretence of fully representing the rich

moUuscan fauna of the east side of the Bay of Bengal and its islands. The list

is largely composed of species obtained along the coast, and a few months' careful

tb-edging would no doubt go far towards doubling the number of species here

recorded. Any one . desirous of collecting shells will find great assistance and
encouragement fi-om the perusal of any of the following books:—Woodward's
Manual of the Mollusca ; The Genera of Mollusca, by H. and A. Adams; Chenu's

Manuel de Conchyliologic, or Sowerby's ' Thesaurus Conchyliorum.'
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Sub-Kingdom VI. MOLLUSCA.
Soft-boiliod unsogmcntcd animals, with or without an external or internal

" shell." A stomach, intestine, and both oral and anal orifices, yexes distinct or
united. Reproduction by ova, but animals sometimes viviparous. The teetli are
minute, siliceous, and ranged symmetrically on tlie 'lingual rilibon,' radula or
' odontophore,'' as it is more properly called. They are beautiful objects under the
microscope, and of value in classitication.

Class BEACrilOrODA.
Bivalves. Valves unequal, upper and lower, not right and left, as in ordinary

bivalves ; no elastic ligament, and lower valve often perforated a])ically to allow
the pa.ssage of a ten<linous peduncle for attachment to fixed substances. Gills none.
Radula none. A pair of ciliated oval arms, whereby food is obtained, but which
are not extensile beyond the shell.

Famili/ Craniiclae.

Ck.INIA .STELtA, RcCVO.

Famili/ Lingulidae.
LixGULA niAxs, Swuiuson. The Audamans.

Of this species Capt. Wilraer writes (Proc. Zool. Soc. L. 1878, p. 820): "It
lives in mud or sandy clay at low-water mark, the shell being buried about a foot

from the surface. It is very easily alarmed, and retreats rapidly downwards. In
order to collect specimens I searched for oval orifices in the mud, and having fouiid

one, a spade was plunged very deeply in, and the mud turned over, the hands tlieii

being used to go deeper
;
yet still in many cases the creature was too quick for the

diggers."

,, (sp. near Anatina).

A species of Lingula is sometimes brought for sale as food, to the Akyab bazaar
and merits our respect, for its ancient lineage, belonging as it does to a genus, which
may be said to have witnessed the dawn of life in the seas, and compared with
which man's birth on the planet is au event of yesterday.

Class LAMELLIBRANCIIIATA.
Bivalves. Yalves equal or unequal. Respiration by moans of lamelliforiu

branohiai. Radula none. Sexes distinct. The shells of females are often more
swollen than those of males, from the greater space required for their enlarged

ovaries. This disparity is sometimes so great in some Vnioncs as to have led to the

sexes being specifically separated.

The young are hatclicd within the body of the parent, and are discharged in

cloud-like swarms of tiny creatures, to seek each its own living. Tlie embryos at

first swim freely about, in which stage they represent the permanent condition of

the Pteropoda, but soon dropping their filamentous organs of motion, as tadpoles do
their tails, they either attach themselves permanently to any convenient roosting-

place within their reach, as Odroa or Chama, moor themselves securely by a
' byssus ' or cable, like Pinna or Jfi/filiin, or lead a free and roving life like Cardiiim

or Unio. " The body of the bivalve MoUusca is enveloped in a muscular mantle,

which is usually more or less united at the mai'gins, forming a branchial cavity with
three openings, a pedal, a bronchial or inhalent, and an excretory or anal, the pedal

orifice being situated anteriorly, and the others towards the hind part. The mantl(!

secretes the shell, the interior of which it lines, and to which it is fixed by tlie

adductor muscles, which pass through it to be attached to the body of the animal."

(Adam, 'Genera,' Vol. II. p. 318.) In some genera, as Odrea, the mantle is open,
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and tliore are no distinct pallial orifices; in other genera, as Cardium, the orifices

of the niantl(! are ])rolonged into tubes, whicli in some cases are very extensile and
exceed the shell in length. The length of these tubes or siphons, as they are called,

may be estimated by the size and length of the siphoual scar on the shell, which

is always proportionate to that of the tubes themselves, and is longest in such

burrowing forms as Mya and ticrobicularia. Respiration is carried on by vascular

lamella; or gills, tiirough which the water taken in by the inhalent orifice is passed,

being at one and tlie same time dispossessed of its oxygen and such organic or other

matter as it may hold iu suspension, and which serve as nutriment for the animal,

and it is surjjiising how soon and how etfectually a group of lu'althy active bivalves

will clear a mass of turbid water (stained say with clay or any harmless piguu'iit)

by straining it through their siphons and gills. If any particle of a noxious

substance, however, is held in such a position as to be drawn into the inhalent orifice,

the itijured animal at once closes its valves with a snap, producing a violent jet of

water, with which the otfeuding substance is expelled.

Locomotion is mostly performed by means of the foot, though some bivalves

progress by opening and closing their valves, as the ' Pectens,' and the foot is ahso

tlie organ by means of which Vjurrowing shells excavate their residence in rock or

wood, usually by means of the rugose surface of the valves, as in Pholas, which
being rotated by the muscular foot, rasp the rock like a file. In some cases,

liowever, the action would seciu to bo other than mechanical, and cither the result

of an acid secretion or perhaps merely the carbonic acid produced by respiration.

In the former case any substances less hard than the valves can be attacked and
perforated, iu the latter calcareous rocks only.

Order ASIPHOXATA.
Iles])iratory siphons none or rudimentary. Mantle lobes free.

Many of this order are fixed by their shell and incapable of locomotion, save in

their earliest stage, as Odrca and Chama; others are moored by a bys.sus, as Mi/filus

and Pinna; whilst others, as Unio and Triyonin, move freely, the latter animal being
very active and capable of ltai>iug (when out of water) some distance.

Faniihj Anomiidae.
Byssus large and passing through a nearly complete foramen througli tlie right

mantle lobe and a hole in the lower valve.

The shells of Anomin are thin, and often take the form of objects to which they
arc attached. The byssal plug is calcareous, and the upper shell has three muscular
scars.

Anomi.v ^xigjiatica, Chetn.
*

,, KLECTRiN.t, Chem. non L.
*

,, Sol, lleeve.

Family Placunidse.
Shell subnacreous. Hinge formed of the divergent ridges. Shells free, buried

erect in sandy mud.
Hinge ridges gradually diverge, the hinder much the longer. Shell semi-

transparent.

*PL.\CEXT.i PLACENTA, L.

This is the ' window oyster,' .so called from its valves being transparent like talc.

Famihj Ostreidse.

*0STEEA CUCTjLLATA, I?om.

The 'Ladies slipper' oyster or 'Jinjouk' of the Burmese. This is the species

which crusts the surf-beaten rocks off the coasts of India and Burma, giving them
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the appearance of a cake covered with a coat of white sup^ar. Tliis oyster is edible

and pleasant when it lias been gathered from spots freely covered by the waves, but

is veiT a])t to prove unwholesome, if not poisonous, when gathered from spots where
it is left exposed to the sun and air for several successive hours. In some spots on

the Arakan coast I have noticed this species growing where in my opinion it could

never have been submerged for more than two or three hours consecutively by spring-

tides, and must have remained for perhaps days without opening its valves, save to

receive casual spray.

*
,, ciKctuisuTA, Gould.

*
,, ^-IGEOirAEGINATA, SoW.

The specimen figured under this name in the Conchologia Iconica, PI. xxxiii. 84,

was obtained by myself between tide-marks on the Arakan coast near Baumi. It

occurs sporadically on the rocks, and some specimens are bai'cly distinguisliable from
the European 0. eiliilis. It is in my opinion a dwarf vaiiety of the next species,

reduced in its proportions by the fact of its growing in spots unsuited to it, that is,

between tide-marks.

The Burmese call these middle-sized oysters ' kameh.'

*
,, Talienwahexsis, Crosse (?).

The ' creek ' or ' rock-oyster ' or ' kama ' of the Burmese.

This species, which much resembles the fossil 0. lin(jula. Sow., was doubtfully

referred to Crosse's species by my deceased friend Dr. F. Stoliczka. It attains to

Dearly a foot in length, and flourishes in compact masses just below the level of low

spring-tides, duiiug wliich period it is sought for by men aimed with iron bars to

detach it from its anchorage. As food, this species is wholesome and good, but rather

too large to bring uncooked to table ; but if not so sightly as the smaller species, it

may be always more thoroughly relied on (^ride Theobald, Raised Oyster Banks,

Records, Geological Survey of India, vol. v. p. 111).

*Lopu:a htotis, L.

Cockscomb oysters. Shell strongly ribbed.

Family Spondylidae.

Shell in-egular, attached by the right valve ;
riljJjcd, spiny or foliaceous. Teeth

two in each valve. Ligament internal.

Cardinal area divided by a groove and enlarging witli age.

*SpoxDrLus cocciNEUS, Lam.
*•

,, LONGispiNA, Lam.
*

,,
ZONALIS.

Cardinal area indistinct.

""Plicatdxa depiiessa, Lam.
*

,, AUSTRALis, Lam.

Family Pectinidse.

Foot small, cylindrical, with a byssal groove. Ligament wholly or partly internal.

Peciex.

Shell equivalve, ribbed. The anterior auricle larger, the right one with a byssal

Binus. The foot is used chiefly as an exploring organ, and to anchor the animal

when required, by a temporary byssus. The young swim freely in a zigzag

manner by opening and snapping their valves. (A<lams.)

*
,, suPERBUs, Eeeve.

*
,, rALI,IU.M, L.

CiLLAMTS AJLBOLiKEATUS, Sow. Andamans.
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Ja.viea.

SlioU iiiequivalvc, libbed, the upper valve llattcneil. Auiielus sulieqiial.

*
,, HiSTRioxicrs, Gmel.

* „ prxiDATUs, Bom.

Amussium.

Shell subequivalve, orbicular, thin, gaping, smooth.

*
,, ri-EDEONECTKS, L.

Faiiiilij Vulsellidse.

Vulsella.

Anterior adductor muscle none.

*
,, LiNGUA-FELis (?), Reevc.

Fa mill/ Aviculidse.

Sliell incipiivulve, pearly within, with a prismatic cellular layer, and nacreous

lustre.

Meleaorixa.

Shell orbicular. Right valve with a byssal sinus. Hinge linear, edentulous.

*
,,

MAEOAEITIFEllA, L.

The 'Fearl oyster' occurs aloug the coast of .Yrakan, and 'banks' of them

would no doubt be found if proper search was made. Any shell, however, whose

interior coat displays a fine nacreous lustre is capable of producing pearls, Avhich

are mei-ely a deposit of the lustrous lining material of the shell round some foreign

and oii'euding object, and in Europe pearls are found in the river mussel M.
maryai itifrra, L. Black pearls are occasionally produced by a species of Pinna,

and a pink pearl by the giant stromb of the West Indies. In China one or more

species of Unio and Anodon are employed as pearl-makers, being domesticated in

ponds, and sundry foreign substances introduced within their valves, which the

occupant coats over with a thin film of 'pearl.' Among others, small metal images

of Buddha are introduced, and in the couise of some months are removed as 'idol

pearls,' which meet with a ready sale at moderate prices. There is nothing in the

nature of a 'pearl oyster' to render it more difficult to breed and rear than the

common edible oyster, but a trial can alone determine whether banks of pearl

oysters could be arlificially formed and worked to a pnifit.

Perna.

Hinge area wide, with numerous transverse elongated cartilage-pits.

*
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Pinna.

' Shell triaii<;iilar ; pquivalvc, inequilateral, more or less fragile, and attached hy
a lonfT silky ' byssus ' to fixed objects. Tiiis 'by.'sus,' when cleaned and combed, is

capable of beina; woven into such artic^Ies as gloves or socks, and is one of the warmest
materials known. It is, however, too scarce to be ever more than a mere curiosity.

*
,, CnKMXiTzii. llonsloy.

*
,, VKXILLIM, Uum.

Famili/ Mytilidae.

Shell edentulous, moored by a 'byssus,' or filamentous cable, to fixed objects.

The animals of the genus Mi/tilus arc prized as food, though occasionally in Europe
the ' common mussel ' has proved poisonous, for some reason which is not well under-
stood. It is most probable, however, that the animals which occasionally have given
rise to unpleasant symptoms have been exposed to some injurious influence, such as

a sewage diet, or impure water, which may have engendered an unhealthy diathesis,

causing their unfitness for food. It is also known that some men have a peculiar

bodily idiosyncracy which prevents their eating any sort of shell-fish or even Crustacea

without suffering severely. The occasional unwholesomeness of mussels has also been
refeiTed to the presence of a minute crab, living parasitically within its valves (and

observed by me in the case of Cyrena), but this is not very probable.

*MYTiLns sjiAE.\GDixrs, Chem.

This is a large handsome mussel of a dark apple green, and is highly esteemed

as food.

*Crekf.li.a, sp.

MODIOLA.

Shell equivalve, inequilateral, anterior side very short.

The Mudiola differ from the 'mussels' in being burrowers, and often construct

a nest for themselves of bits of stones and shells, which they spin together with their

byssal threads.

*
,, Metcalfei, Hanley.

*
,, sTRiATULA, Hanley.

*
,, Traillii, Eceve.

*
,, MAKGiNATA, B. Estuarics. Also Hugli River.

Famihj Arcidae.

Foot large, oblong. Shell not pearly within. Hinge with numerous inter-

locking or pectinate denticles.

Suh-famibj ARCINiE.

Foot with a byssal groove.

The Arc(e are variable in their habits, some mooring by a byssus, or nestling in

holes, whilst others are free and move about the mud of estuaries. These last aru

much sought for food.

*Arca torta, Mijich.
*

,, KHOMBKA, Born.
*

,, TENEiiRiCA, Ileeve.
*

,, IMBUICATA, Brug.
*

,, DEcussATA, Eecve.
*

,, ruscA, Brug.
*

,,
LAjiiATA, Ileeve (non Sow.)

*
,,

DispARiLis (?), Ileeve.

*
,, PECTUNCULoiBES, Hanley MS.
,, MYKisTicA, Reeve, A.

*
,, GEANosA, L. Irrawaddy Delta.
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ScArnri-A, Benson.

Sliell thin, cquivalvo vciy inecjuil;itoral, liimlir slope keeled, enycrcd with a

smooth e]ii(lermis. Auimul liyssifeiovis, and nestles iu cavities in stones in freshwater

or lidal streams.

* rrxNA, B. Teuasserim "River (within the tidewa}').

* ," DiiLT.K, W. Blaul'ord. Irrawaddy Delta.

Sub-family AXIN.^INiE.

Foot without a hyssal groove.

PECTtTNcrLus, Lamarch.

Shell ciiuivalvo and eciuilatcral, with prominent ribs. Hinge eurved, teeth

pectinate.

*
,,

CASTAXKCs, Lani. (Eceve).

*
,,

I'LAN.vrus, G. and H. Nevill. Andanians.

LiMoi'sis coMi'UEssA, G. and II. Nevill. Andamans.

Fami/// Nuculidae.

Foot compressed, deeply grooved and forming wlien expanded an ovate disk with

a sciratcd marsin. Shell pearly.

Hin-io-linc ann-nlated, with a prominent internal cartilage-pit at the angle.

Teeth pectinate. Shell nacreous.

*NucuLA nmEALis, Hindc.

,, TnwiiDA, Gould {Jide Mason).

Faiiiihj Unionidae.

Slicll cqnivalve. Foot laige, not grooved. The branchial or inhalent region

fringed with eirrhi, the exhalent simple. Inhabits fresh water.

The head-cjuarters of Unio are North Amcnea, from which couiitry npwards

of 590 species had been described by Lea up to 1867, and after every deduction has

been made for undue multiplication of species. North America will still stand

unrivalled not only in the number but in the beauty of the species tenanting its

waters. In some species of Unto the form of the male and female shells is different,

but this peculiarity is not seen to any marked degree in our Indian Unios beyond

a greater tumidity "of the shells in females, the result of the larger space reqtiireil in

that sex for their gravid ovaries. The young Unio is matui-ed and hatched within

the mantle of its parent. The amount of young matured in a season by a single

specimen of Anodonta was estimated at 600,000 by Lea, and may be perhaps put at

something less for Unio; still the numbers are enormous, though only a small

pcr-centago eventually attains to maturity. Unio is o'ne of those genera which, it has

been remarked, seem created for the amusement of species-makers, and it has long

seemed to roe desiralilc to group the different races, the result of different elimatal

and other surroundings, round a type species, to which they seem nearest allied, or

whence derived ; thereby breaking up this overgrown geuus into manageable groups,

each group in reality representing one species, with its associated or derivative races

or sub-species. By following this plan we have in Burma six species, embracing

over 20 so-called species or races already ascertained, and some probably yet to be dis-

covered.

What some naturalists would seem to understand by species is not easy to

understand. C. Wyville Thomson, after sne(;ring, in his ])rclaee to "The Depths

of the Sea" (p. 11), at the Darwinian doctrine of descent by modification of one

species from another as "only a hypothesis," goes on to add: "During the whole

period of recorded human observation not one single instance of the change of one

species into another has been detected ; and singular to say, in successive geological

formations, although new species are constantly appearing, aud there is abundant

e
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evidence of progressive change, no single case has yet been observed of one species

passing through a scries of inappreciable modilii'ations into another." Now what
this passage means, I know not, if it is not an assertion which is contradicted iu

the most absolute manner by the plainest deductions of zoology. The zoologist's

one difficulty is with those species which vary so by "inappreciable modifications"

that it is impossible to say where one species ends and another begins—and this

variability is the very mode whereby under favourable conditions one species docs

(so to say) pass into another. As for the geological phase of the question, it may
be met by quoting the ease of the living "Wild Duffalo {lluhalus Ami) and the

living Indian Elephant {Enelephas indiciis), which can hardly be descended from
any stock save the Siwalik Eubalus paluindicits and Enelephas hi/rudricus, and
although this may be stigmatized as " only a hypothesis," it is a hypothesis infinitely

less absurd than the only alternative one, namely, that these fonns so nearly rehited

to extinct Sivalik species are not really descended from them, but were independently

elaborated de novo. The idea is one we are familiar with in the writings of poets

and other holy and unholy men, and certainly lends itself to a good deal of pretty

writing, as, for example, those charming lines on the Creation by Vincent Bourne :

" Ecce ! iterum terras pariunt et fusa per agros

Undique depascunt virides animantia campos.

Iteptilium innumerie gentcs, quas fertile verbum
Produxit, vitam accipiunt, initumijue moveudi.
Immancs surgimt tigres rabidique leones

Cornigerique boves distenta(jue lacte capella.

Ecce ! novis tremulum diverberat aera pennis

Alituum genus et multo super ^thera plausu

Fertur, et undantes implet concentibus auras."

Now this, as poetry and a creation of the fancy, is beautiful, but as a scientific

utterance or physiological canon is simply "bosh."

Usio

a. Marginalis group.

MAKGiN.u,is, Lam.
OBEsus, Hanley and Theobald.
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f. FuUaceus group.

Un-io foliaceus, Gould. Tavoy. Pegu.

Peguensis, Anthony.

,, k.^lOlescens, GoulJ. Tavoy.

„ PEAGiLis, G. Nev. Yaylaymaw. Upper Burma.

Mo.vociioNDYL.EA, If Orligtuj.

Tliis genus is readily discriminated from Unio by the teotli being- smooth and

tangential, not serrated and interlocking, as in that genus. In habits they resemblo

Unio, with which they arc associated in the hill streams.

*
,, Salweniana, Gould. Pegu. Salwccn R.

* „ inoscularis, Gould. Pegu. Salween 11.

*
,, cREBitisiKiATA, Autliony. Pegu.

J't'guerms, Ant.

,, Av.i;, Theob. Mandalay.

A single species of Conrad's genus Solenaia {S. solcniformis, B.) has been found

in Kachar, and may possibly be discovered in Arakan ; but the most promising ground

for future discoveries lies between Maulmain and Zimmay, where some species of Unio

occur almost rivalling in size the largest American species.

Order SIPHOXATA.

Eespiratory siphons more or less well developed.

Fumilg Chamidse.
CnAMA, Bruguieres.

Shell incquivalve, fixed by one valve. Teeth two in one valve, one in the other.

Beaks rccuiTed, unequal.

*
,, Lazakus, L.

*
,, OKvrnoiDES, Chem. (non L.).

*
,, SQUAMOSA, Chem.

Tkibacna gigas, L.

Shell inecjuivalve, triangular, inequilateral, ribbed, margins dentate. A single

primary tooth in each valve, and two lateral teeth in one valve and one in the otlier.

Byssal orifice large. Shell dense, and so calcified as to almost obliterate all traces

of organic structure (Carpenter).

The giant clam inhabits coral reefs, and large individuals seen through the clear

water, through the sinuous gape of their shells, look like dark serpents. Aged
individuals cannot close their valves, and are said to grow to upwards of 500 lbs.

Their flesh is not exactly inedible, but is stinging and peppery to the taste, and
probably unwholesome if freely partaken of.

Hipropus, Lamarck.

This shell difi'crs from the last by the absence of the byssal foramen, and by its

double primary tooth.

Family Cardildse.

Foot very long and bent. Shell regular, equivalve. Hinge composed of two
oblique primary teeth in each valve and two elongate lamellar laterals. Ligament
short, external, conspicuous.

CABDmr, Linnaus.
*

,, RUGosuir, Lam.
*

,, AsiAiieuM, Chem.
* „ FIMBEIATUM, Wood.
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*CARDnrM ELOXOATUM, Lam.
*

,, rArYUACKUM, Cliim.
*

,, LATUM, Gmcl.
*

,, ArKitTiM, Chom.
*

,, MULTISTItlATra, SoW.
,, maculoaum, lleevc.

(Ctenocaedia) iiYSTKix, Egcvc. Aiulamans.

,, ArsTUALE, Sow. Anduiuans.
Hemicaedia orientalis. Andamans.
(Lunulicaedia) retusa, L.

Family Ledidae.

Foot compressed, deeply grooved, forming when expanded an oval disk with
crenate edges. Siphons long, slender and completely retractile. Shell thin, pearly.

*Leda Nicobabjca, Chcm.

Family Lucinidae.

Foot cylindrical, hollow, opening into the visceral cavity. Muscular sears very
large, rough and elongated.

*LTJCi]!fA, sp. (near eottixbata).
*

,, sp. (near seeicata).
*

,, sp. indet.

*
,, sp. indet.

*LoEiPES PniLirpixAEUM, Hanley.
*

,, PHELirpiANA, llceve.

CoEBis FIHBEIATA, L. Audauians.

Family Cyrenidse.

Siphons sliort. Shell orbicular, closed, covered with a brittle cpidenuis. Car-
dinal teeth two or three, lateral teeth compressed. Ligament external.

Cyeena, Lamarck.

Shell inequilateral, beaks eroded, lateral teeth smooth. Inhabits salt or brackish
water.

*
,, Eengalensis, Sow.

The species of Cyrena are found in mangrove swamps and estuaries. In Lurma
they are frequently tenanted by a. small globular crustacean, about the size of a pea,
always found living in pairs, parasitically inside the valves, without any apparent
inconvenience to its host.

CoRBicuLA, Megerle von Muhlfeldt.

Hinge, with three cardinal teeth in each valve. Lateral teeth striated.

Ligament prominent. Beaks sometimes eroded. Inhabits fresh water.
The rivers of India and Burma contain several species of Corhicula, but there

is no doubt that the number of species of this genus have been unduly multiplied.

All here enumerated arc strictly river forms.

,, GEACiLis, Prime. Tenasserim R.

,, arata, B.

,, PisDM, W. Blanford. Ava.

,, Lamarckiana, Prime. Mandalay. Monieiu.

,, YtTNANENsis, G. Nevill. Mauwyuc in Yunnn.
., Andeesoniana, G. Ne\'ill. Momein in Yunan.

Batissa inflata. Prime. The Nicobars.
SPU.BEIUM AvANu.M, Tlicob. Ava.
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Fiimili/ Astartidse.

Foot conical, compressed. Hinge with sti-unp:ly developed cardiiuil teeth.

Pallial line entire or but slightly indented. Shell thick, often couceutrieally ribbed.

CE.4SSATELL.4., Lamarclc.

Sliell solid, eqnivalve, attenuated behind. Ligament internal. Teeth two

primary and one lateral in earh valve.

*
,,

K.UHATA, Sow. Andamans.

Caedita, Lamarclc.

Shell cordato, ciiuivalve, inequilateral, radiately ribbed. Lateral teeth none.

*
,, BicoLOE, Lam.

*
,, PICA, Reeve.

Family Veneridse.

Siphons short, uneq^ual. Foot large, linguiform, compressed.

Suh-fumihj VENERIN-E.

"Venus, Linnmus.

Foot lanceolate, -w-ithout a byssal groove. Siphons divergent, the branchial, with

a double row of eirrhi ; the anal conical, crowned with short cirihi. Sludl tliick,

tumid, margin crenulated. Hinge with three teeth in each valve. Pallial einus

short. Animals bui-row in the sand and are collected for food.

*
,, Chkmxitzu, Hanley.

*
,, Aeakan'a, Hanley MS.

*
,, COE, Reeve.

This species is an estuarine form.

,, AFFiNis, Sow. Andamans.

,, alabastrum. Andamans.
Cryptogramma Aeakana, G. and H. Nevill.

*CnioxE CocHixExsis, Sow.

,, CErLONENSis, Sow. Iriawaddy Delta.
*

,, Calophtlla, Hanley.
*

,, EADiATA, Chem.
*

,, THIAKA, Wood.
*

,, NEBULOSA, Lam.

,, pinguis, var. Chem.
*CrTnEUEA JiERETEix, Lam.
*

,, iMPUDicA, Lam.
*Cailista ertcina, L.
*

,, KtNGir, var. Nicobaeica (Sow. Thes.).

*SlINETTA BURMAJTICA, Phil.
*

,, SCEIPTA, L.
*

,, picTA, Lam.
*

,, ESCAVATA, Hanley.
*CrECE GiBBiA, Lam.
*

,, SORIPTA, L.
*

,, ^QurrocA, Sow.
*

,, PLAcrxELLA, Lam.
*

,, DiVAEicATA, them, (non Sow.).

Sub-family DOSINIINiE.

Shell orbicular. Pallial sinus obli(|ue, deep, pointed.
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DosnriA, ScopoJi.

Shell couccutriiiilly striated or scabrous, dueply luimlate under tlic beaks.
Hinge with three teeth on each valve. Ligament external. " While in Ve»m and
its sub-genera we find the cancellated or festooned style of ornament to predominate,
and in Meretriz the smooth and painted style to jirevail, the surface of the valves
in Dosinia is usually concentrically grooved iiud of a white or pale colour" (Adams).

*
,, ExcisA, Chem.

*
,, jrvExiLis, Gmel.

*
,, scABEirscun, " Phil." Eeeve.

*
,, LAMixATA, Eeeve.

Clementia, Gray.

Shell equivalve, inequilateral, subtrigonal, white, thin. Pallial sinus ascending
Dearly as far as the beaks.

*
,, siJiiLis, Sow.

Sub-famili/ TAPESIN.'E.

Foot lanceolate, byssiferous.

Tapes, Megerle ton MuhJfeldt.

Siphon united half way, ends divergent. Shell ovate, equivalve, inequilateral,

closed, margins entire.

*
,, sEiriDECTJssATA, Recve.

*
,, TAPILLIONACEA, Lam.

*
,, CNDULATA, Bom.

Veneettpis, Lamarch.

Foot small, linguiform, byssiferous. Shell ovate or subglobose, inequilateral,

gaping posteriorly. Three teeth in one valve, two in the other. Ligament external.

*
,, MONSTRosA, Chem.

*
,, MiTis (?), Sow.

*
,, lEus, L. ("precisely the Mediterranean form," Llanlcy).

*Ctpricaei)Ia angulata, Lam.

,, sPATHULATA, Sow. Audamans.
*

,, VELLicATA, Reeve.
""'CoEALLIOPnAGA COEALLIOPAGA, Gmel.

Famihj Mactridse.
Siphons united to their ends, which are surrounded by simple cirrhi. Foot

lanceolate, subanterior. Shell equivalve. Hinge with two cardinal tooth in each
valve, the hinder small or rudimentary. Lateral teeth in the right valve double, in
the left single. Ligament internal. PaUial sinus distinct.

*Teigonella tiolacea, Gmel.
*

,, Aban.soni, Eeeve.
*

,, cuneata, Chem.
*

,, axtiquata, Spongl.
*

,, tueoida, Gmel.
*

,, sp. (near to TUEorDA.)
*

,, PELLUCIDA, Chem.
*

,, CAPILLACEA, ReOVC.
*

,, .SGTPTiACA, Dillwyn.
*

,, COMPLANATA, Dcsh.
*

,, PLICATA, L.

*OXYPEEAS TEIANGCLARIS, Lam.
*LrTi(AErA PLANATA, Chem.
*

,, ELOXGATA, Gray.
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Famili/ Tellinidse.

Siphons very long, slender, divorgeut :nid separated fur flieir entire length.

Foot com|)rcssed, liugniforra, bent. Shell free. Hinge with two cardinal teeth at

most iu each valve. Ligament on tlie shorter side of the shell.

Siii-fionih/ TELLIXIX.E.

Shell compressed, gaping posteriorly.

AsAPiiis, Modevr.

Valves radiately ribbed or striated. Ligament external, largo.

''

,,
DEFI.ORAT.i, L.

PsAMM0i!i.i Malaccaxa, Rccve.

,, Arakana, Hanley MS.
•''

,, violacea, Lara.
""•' „ TuirAETiTA, Keeve.

,,
caru/escens, Lam.

(Psammocola) tooATA, llecvc.

*iIlATnLA DIVHOS, L.

This species abounds in backwaters along the coast of Burma, and is eagerly

sought for as food. A man walks along the stream, scrutinizing the sand, till he

perceives the key-hole (so to say) which marks the retreat of the wily dip/ios.

A thin strip of bamboo, with a cordate extremity, is now thrust down, and passes

right througli the body of the animal, whoso position is of course a vertical one.

Tlie valves are at once forcibly closed, and little difficulty is now experienced in

hauling forth the coveted prize. W. Blanfnrd describes it as burrowing /w«/- feet and
having siphons longer than the shell (J.A.S.15. 1807, Part ii. p. 69).

*"
,, ATUATA, Born.

Tkli.ixella, Gray.
*

,, PRisTis, Lam.
*

,, striatula, Lam.
*

,, EEJIIES, L.
*

,, GuiNAicA, Chem.
*•

,, POLTGONA, Chem.
*

,,
PHiLirrrxAKUM, Hanley.

*
,, ROSEA, Hanley.

Sub-genus M.ERA, IT. and A. Adams.
,, EnoiiBoii)E.s, Quoy and Gaim. Andamans.

*Tellinii)es planissima, Anton.
*

,,
lanceolata, Gmcl.

*
,, TKUNCATULA, SoW.

^
,, coNsprcuA, Hanley.

*Macom:a ALA, Hanley.

„ BlEMAJS'ICA, Phil.

Siih-family DONACIN.E.

Siphons short, divergent. Ligament external, short.

DoNAx, Limiieus.

Shell strong, cuneiform, equivalve, inequilateral, the hinder portion shorter
tlian the anterior. Two cardinal teeth in one valve and a bifid one in the other.

Pallial sinus wide and deep.

*
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Sub-famihj SCROBICULARIIXJE. "

SIkU thin, subcquivalve, gaping, and oflen flexuous posteriorly. Ligament
internal.

ScROBicuLiUJiA, Schumacher.

Hinge with one or two teeth in each valvo, and an internal spatulate cartilage-

pit. Pallial sinus large.

" In this genus the orifices of the siphons are plain, the mantle is denticulated,

and the foot is large and compressed. The animals usually live buried vertically

five or six inches deep in the mud of tidal estuaries : the siphons can bo extended
five or six times the length of the shell." (Adams.)

*
,, coBDii'OEMis, Chem.

,, ANGULATA, Chem.

Sub-fam'ihi TAPnilX.^E.

!Mesodes3ia, Bcshayes.

Shell ovate, subequilateral. Hinge with the lateral teeth, short, subequal.
A single primary tooth, and a rudimentary process in place of a second. Ligament
in an iuterual pit. Epidermis greenish-brown.

*
,, INTEKMEDIA, RcBVC.

*
,, ovATA, Eeeve.

Faiiiilii Solenidae.

Foot large, elongated, thick, not byssiferous. Shell elongated, cquivalve, and
gaping at both ends. Hinge with two or three compressed teeth in each valve, the
hinder one bifid. Ligament large, e.vtei'nal, supported on a prominent shelf.

These shells, or " Razor fisli," as they are called, live vertically buried in sand.

They are sensitive, timid, and difficult to capture, but are good eating. They may
be sometimes forced to ascend to the surface by putting salt in their holes, but they
must be cleverly caught, or they will descend if frightened, and no additional salt

on their tails will persuade them to come up again.

SoLEN, Linncnis.

Shell straight, margins parallel, beaks gaping, terminal. Ligament long,

external. Pallial sinus short, scjuare.

*
,, BEEVIS, Gray.

Ctjltellus, Schumacher.

Shell rounded and gaping at each end. Beaks subanterior, supported internally

by an oblique rib.

*
,, CTJLTELLtfS, L.

SiLiQUA, Megerle von MuJilfcldt.

Shell curved, oblong, polished, gaping at the ends, and strengthened internally

by an elevated umbonal rib.

*
,, EADIATA, L.

SoLECUETUs, Blainville.

Shell compressed, rounded, and gaping at the ends. Hinge with two diverging
primary teeth in each valve.

*
,, coNSTiticTus, Lam.

*
,, INKLEXUS, Wood.

*
,, NivEus, Desh.
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FamiJij Glauconomyidse.

Foot modorntoly large, thick, comjji'esscd, kcck'd. Siphons very long. Shell

oblong, thin, vciitricose, covered with ;i green epidermis.

Gl.vucono.m ya, Bronn.

Hinge narrow, with three teeth in each valve, the middle teeth in the loft and

the hinder one in the right valve, bifid. Ligament external. I'allial sinus deep.

Inhabits fresh and brackish waters.

*
,,

cnrxKXSis, Gray.

NovACfLixA, Benson.

Beaks subposterior. Shell covered with a thin wrinklcil epiderniis.

*
,, GANGETICA, 13.

This is a fresh-water spccios found in rivers above the tideway, but growing, I

think, largest in mud banks within tidal influence.

Fmnihj Corbulidae.

Siphons short, the anal furnished with a tubular retractile valve. Dody
imsymmetrical. Foot long with a byssal groove.

CoEDtTLA, Britgum-e.

Shell ovate, gibbous, very inequivalve, beaks prominent, valves concentrically

striated. Hinge a recurved tooth in tlu; right valve, received into a cartilaginous

process in the left. Ligament small, internal.

,, KoiiTisri.CATA, E. A. Smith. Andamans.

SriiERiA, TiirtoH.

Shell oblong, inequivalve, produced and gaping postenorly. Surface smooth or

nigose, covered with an epidermis. Hinge a dilated laminar tooth in front of the

oblicpie cartilage-pit in the right valvo, with a corresponding pit in the left cartilage

internal.

,, PERVERSA, "VV. Blanford. Irrawaddy Delta.

Family Anatinidse.

Shell thin, nacreous, inequivalve. Hinge teeth rudimentary. Ligament external.

Cartilage internal, in a pit in each valve, usually furnished with a free ossicle.

Anatina, Lamarck.

Siphons long, covered with a rugose epidermis. Cartilage-pit in each valvo

spoon-shaped, projecting internally, furnished in fi'ont with a transverse ossicle.

*
,, BoscHASiANA, Rcevc.

Pandora, Solander.

Siphons very long. Shell thin, inequivalve, closed, pearly within. Right valvo

flat. Ligament internal. Hinge with a primary tooth in each valvo with correspond-

ing cartilage-pits, but no fr-ee ossicle.

*
,, Ceylakica, Sow.

Family Gastrochaenidae.

Siphons very long, united almost to their ends. Foot small, not bys.siferous.

Shell e(|uivalve, valves gaping. Hinge rudimentary. Cartilage external, small, weak.
The Gaslroclucnidce, together with the Pholadcs, constitute the Tuhicola of

Lamarck, a very natural group characterized by their living chiefly inclosed in tubes

or burrows which they never leave. The valves of the shell arc sometimes firmly
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incoi-poratcil with the protecting tube, as in Aspfrrjillum, o\ one valve only is free,

as in ClaratjcUa, or else both valves arc free, as in Gaxtrocliatna. 'J'he tiilies tlicmselves

are usually buried with the thickest end downwards in the mud or sand near low-

water mark.

Gasteoch^na, Lamarch (not Spengler).

Shell with both vahes free, cuneiform, equivalve, widely gaping in front, closed

behind, valves veiy ino(iuilateral. Ligament external. Tube calcareous, elaviform,

free or fixed. Yalves free, widely gaping in front. The shells are often inclosed

in strong flask-shaped tubes, attached to shells in which the animal burrows.

*
,, LAGEXA, Lam.

*
,, APEBTISSIMA, Dcsh.

*
,, ciJiBruM, Eetz.

Gastrocliana mumia, Spongier, or the Fistulana chva, Lam., as it is generally

called, is a curious shell, whose clavate tubes are found associated gregariously

at low-water mark at Singapore and in the Eastern seas, the tips only of the tubes

projecting, whilst their thick and closed ends arc deeply buried in the mud.

AsPEEGiLLUM, Lamarcli.

Shell small, oval, equivalve, glued to the walls of the tube, the umbones only
being visible. Open posteriorly or above. Clavate anteriorly or below, and closed

with a convex disk, pierced with tubular holes and with a minute central fissure,

and a handsome peripheral ring of tubes. The upper or siphonal cud plain or fiilled.

*
,,

spAHsuM, Sow.

The watering-pot shell.

Few people who have admired the curious tubular shell ending in a disk, pierced

with holes like a garden watering-pot, are aware tliat the occupant and maker
thereof is a bivalve. If, however, the head of the tube be carefully examined, the

two tiny valves of the juvenile architect may be seen cemented into its wall.

Famihj Pholadidae.
Shell free, or within a tube, gaping at both ends. Thin, white, brittle,

edentulous, armed anteriorly with rasp-like imbrications. Hinge fitted with accessory

valves. Hinge plate reflected over the beaks, and furnished with a long curved
muscular process beneath each. Pallial sinus deep. Siphons long. The ligament
is strong and elastic, external, and strengthened with an accessory membrane formed
by the coriaceous end of the mantle, which issues betw'een the anterior ends of the

valves and covers it, and is, moreover, armed with siliceous granules. These shells

indeed exhibit the perfection of adaptation for boring mechanically into rocks, wood,
or other substances, and their burrows are made by constantl)' rotating tlu-ir valves

by means of their sucker-like foot. The animals are vividly phosphorescent, and
excellent eating.

Sub-family PnOLADINiE.

PnoLAS, Linnaus.

Shell equivalve, with accessory dorsal valves.

*
,, OBTECTA, Sow.

*
,, INCEI, Sow.

*
,,

{Bactylina) obientalis, Gmel.

JouANNETiA, Des Moulins.

Shell globose, inequivalve. The front gape closed by a callous i)late. Eight
valve produced posteriorly, the left overlapping the dorsal valve. JJorsal plate single.

Umbonal processes none.

*
,. GLOBOSA, Sow.

*
,, Cu.MiNcn, Sow.
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Those shells ahound in caloaroous rocks on the coast, and having; excavated tluir

burrows, would seem to become fixtures therein, so tightly do they fit into and fill

the cavity -n-hieh contains them.

Mabtksia, Leach.

Shell equivalve, the front gape closed by a callous plate. Valves regularly

divided in front by a furrow, csteuding from the beaks to the base. Lives in fresh,

brackish, or salt water.

,, FLUMiNALis, W. Blauford. Irrawaddy Delta.

Siib-famili/ TEEEDINIXJE.

Teredo, Zinnaus.

The ' Teredo ' or ship-worm differs from the generality of bivalves by becoming
fi.xed at a vciy early period of its existence, after which it constructs a shelly tube

in the timber whereon it has fixed. The Teredos are, however, amiable and social

creatures, never interfering with one another's paths, though often crowded together

as closely as it is possible for them to be packed, whereas some burrowing shells, as

Lit/wdomun, cut clean through any opposing substance, even though the same should

be the body of an unofi'ending brother bivalve.

*
,,

{Calohiites) tiioeacites, Gould,

and several undetermined species.

Class PTEROPODA.
Of tlie Pteropods of the Burmese seas we know nothing. These beautiful

oceanic creatures are crepuscular in their habits, sinking far from the surface during
the day, and rising again towards evening; hence the}- are only to be captured by
a net of muslin or bunting suspended during light winds from a .sailing slii]i during
the night. Their tiny and exquisitely beautiful shells are ceaselessly 'raining'

down into the abj'smal dejjths of the ocean (as the animals die), and are filling up
its hollows with an im])alpable mud, somewhat analogous to the English chalk, of
which it is no poetic figment to say " The dust we tread upon was once alive."

Order SCArHOrODA.
Head rudimentary. Mouth surrounded by filiform tentacles. Eyes none. Heart

none. Branchia; none. Sexes distinct.

Shell tubular, curved, perforate at each end.

Family DentaliidsB.

*DENTALirai ooTOGONTJSf, Lam.
*

,, LOXGiTKOEsuM, Eecve.
*

,, G/U)us, Mont.

Identical, _^(^« Hanley, with British examples (sed ?).

Class GASTEROPODA.
Locomotion effected by the ventral disk or foot. A distinct head in nearly all,

with one or two pair of tentacles. A heart, liver, and convoluted intestine present,
and tlie mouth furnished with a radula or ' lingual ribbon,' as it is called, ;u-med
with teeth.

Sub-class OPISTHOBRANCniATA.
Gills exposed or slightly covered by a fold of the mantle, situated behind the

heart, and never lodged in a distinct cervical cavity. Sexes united in the same
iiidi\ idual. Larva shell-bearing, and furnished with deciduous cephalic fins (H. and
A. Adams).
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Onlcr TECTIBRAXCHIATA.

Gill fonniiig a tuft or plume towards the liiud part of tlic body, under a fcjld of

the mantle. Foot elongate, foi-mcd for walking. Marine.

"Observed (writes Adaras) under favourable circumstances in their native

haunts, the Teclihranehiate mollusks are by no moans unattractive or sluggish in

their habits, but contribute, by their changing forms and lively colours, to lend

animation to the -weedy shores and coral reefs among which they take up their

abode. Tiic Bulla there, no longer a shapeless mass of blubber, expands its fleshy

foot lobes, and floats leisurely through tlic water ; and crawling on the rocks above

the ripple of the sea the green am])hibious Smaragdinella may be observed probing

the surface \vith its plastic head disk. Gliding along the surface of the slimy mud,
the Pleurohraiichts may be seen, its back splendid with varied colours, or the

Operculntum, more sedentary in its habits, fastened by its thick, deep orange foot,

studded with pearl-like tubercles, to the bottom of the shallow pools, while gliding

briskly over the branches of the corals, the Aphjsm, or sea hares, may be noticed

extending their necks, and busily exploring everything within their reach."

Family Actseonidse.

*BnccDfrnjs soLnuiLtis, L.

,, coccLNATUs, Ecevc. Andamans.

Famibj Aplustridse.

*HrDATrNA VEXiLLUir, Chem.

Famihj Bullidae.

*!BrLLA AMPULLA, L.

*HAilINi;A lENElU, "W'. Bl.

* ,, CTMBULUii, (iuoy ct Gaimard.
*Atts naucum, L.

,, CYLrNDBICA.

R. elongnta, A. Adams.
Bulla solida, Brug.

Family Aplysiidae.
Apltsia, sp.

An undetermined species is not rare on the Arukan coast. TMien molested, it

pours forth a quantity of deep violet fluid.

Order NUDIBRANCHIATA.
Gills exposed or contractile into cavities on the surface of the mantle. Adult

animal shell-less. " While the numerous tribes of mollusks furnished with testaceous

coverings olfcr us objects of contemplation remarkable alike for their extreme beauty
and the durability of their calcareous envelopes, the scarcely less extensive and
certainly far less known families of the Naked-gilled Gastcropods exhibit an astonish-

ing variety of form, extreme delicacy of organization, and great diversity of colour

to captivate the eye, and occupy the attention of those who wander by tlie shore or

explore the depths of the ocean. Clinging to the stems of floating sea-weeds, many, like

the Anthohranchs, will be seen extending their flower-like gills of surpassing elegance,

exploring with their foliated tentacles or complex mantle tilamcnts the plants aroimd
them, the brilliant hues of their striped or spotted bodies glancing through the
water. Some will be observed with bodies so fragile and jicllucid (hat you may see

the colour of their blood, and count the pulsations of their hearts ; some will be seen

to have their gills disposed in rows of papillary tubercles on the sid(!s of their bodies,

like the JEolids, or tree-like and branching like the Tritomas. The foreheads of some
will be smooth and simple, while those of others will be found adorned with various
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singular apponda^oR. In otliers apfaiii all processes will disappear, all branchial

arniiijrenuiits vauisli, and we shall meet with forms almost as simple in their

Btructuro as the Nemertoid types amonp; anneli<ls. In their embryonic state these

lovely fragile mollusks arc supplied with little clear spiral shells, and swim like

]'t(!ropoda fre(dy thri)Uf;h the water ; being furnished at this epoch of their lives

with two liead-rtns ami a large frontal veil. As they grow, however, the shell fulls

off, and the veil becomes modilied, but is nsually persistent in the adults." Adams
(Gen. Moll. vol. ii. p. 47). The Nudihranclis of Burnui are as yet wholly nnknown.

In the Proceedings of the Zoological Society of London, however, for 1877

(p. 196), some 460 species of Authobranchiate mollusks are enumerated and described

by M. Phincas S. Abraham, of which uinety-tive are recorded from the Red 8ea

or tiic coasts of India, and many of which undoubtedly range to Burma. Of the

whole of these 460 species, only a single species, Boridopnif! limhafa, Cuv., is reported

as inhabiting both the Mediterranean and Red Sea, and Dork verrucosa, Cuv., the

Mediterranean Sea and Mauritius.

Sub- class PROSOBRANCUIA TA

.

Gills plumose or pectinate, placed in a cavity above the neck or under the mantle

on the left side. Heart behind the gills. Sexes distinct. The adult and larva lioth

provided with shells, the latter also furnished with deciduous ciliated fins springiug

from the sides of the head.

Ordrr rECTIXIBllANCHIATA.

Gills cond)-like on the left side of the mantle over the back of the neck.

Sub-order PROBOSCIBIFERA.

The prcdaceous gasteropods are armed with a retractile proboscis, by means of

which they firmly hold and perforate the shells of bivalves in order to feed on the

animal within. Their instinct would, however, seem occasionally to be at fault, as

spines of a sea-urchin have been found so di'illed, apparently by mistake on the part

of some hungry gasteropod.

MnEEX, LinnmiH.

Family Muricidse.

MUEICIN.1:.

In this genus a ' varix,' or tliickening of the lip, is secreted at each thu'd of the

periphery of a whorl annually.

,, ADUNCO-sPiNosus, Bcck. Andamaus.

,, NiGRisprsosns, Reeve. Andamans.
*

,, UXDATUS, Pfr.

*
,, coxTEACTus, Rccve.

*
,, Martiniakus, Pfr.

*
,, rixNAins, Swain.

*
,, TEKXispiRA, Lam.

Sub-genus Chicokkus.

*
,, CAPUorrrus, Lam.

*"
,, ADUSTUs, Lam.

*
,, wicROPUi-LLUs, Reeve.

Sub-genus OcrNEisRA.

,, liREVicuLus, Sow. Andamans.
M. tetragonus, Reeve (non Brod.).

,, GiDBA, Pease. Andamans. Ceylon.
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Sub-genus MrRiciDKA.

ciRROsrs, HinJe.
RusTicus, lleeve.

Baeclayaxus, H. Adams.

Andamans.
Aiularaans.

Audamans.

FUSIX^.
Fusus, Klein.

The typical fusi are (as tlieii- name implifs) elongate sliells, with the mouth
produced iuto a straight canal.

*
,, jirLTisQUAMosrs, Eceve.

* „ Theob.u-di, Hanley (MS.).
* „ n.s. (near LiGNARirs, Lam.).

,, ARXORjris, E. A. Smith. Andamans.
*Pyeula puGniNA, Bom.
*

,, Tern'atana, Lam.
*

,, eapa, Gmel. (nou L.).

* „ BULBOSA, Dillwyn.
*

,, TioLACEA, Kion.
*

,, NERITOIDEA, CllCm.

*CA2fTHAErS NUDOSrS, L.

Family Pleurotiinidse.

These shells differ from the Fust by having a ' sinus ' or slit in the outer lip

near the suture, which is in correlation to a slit on the mantle of the animal.

Operculum ovate, nucleus apical.

*Pletjkotoma rrxiriXATUs, Klein.

,, TUBERcrxATrs, Gray.

,, CRExcLAiiis, Lam.

,, CATENA, Eeeve.

,, Griffithii, Gray.

,, CLAKUS, Eeeve.

,, ABBREViATA, Eecvo. Andamons.

,, TiGRiXA, Lam. Andamans.
Drillia LUCiDA, G. and H. Nevill. Andamans.

,, ACDMiNAiA, Migh. Andamans.

„ VARIABILIS, E. A. Smith. Andamans.

,, "WlXJiERi, E. A. Smith. Andamans.
Mangelia fclvocixcta, G. and H. Xevill. Andamans.

,, Fairbaxki, G. and H. Ifevill. Andamans.
Clatettrella rugosa, Migh. Arakan Coast.

,, Eeeveana, Desh. Andamans.
C. tumida, Pease.

,, APiccxATA, Montr. j\jidamans.

,, vai'. iiixoR, G. and H. Xevill.

,, MAXLETi, Eecl. Andamans.

,, ^^GR0CI^•CTA, Montr. Andamans.

,, siNGULARis, G. and H. Nevill. Andamans.

,, Masoni, G. and H. Nevill. Andamans.

,, Armstrongi, G. and H. Ncv. Andamans.

CriHEBA DUBiosA, G. and H. Nevill. Andamans.

Family Tritoniidae.

The 'Tritons' resemble 3furex, but the teeth, according to Adams, are in seven

rows or thereabouts, whereas in Murez there are three rows only.
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*TRiTOjnxna: nETrsmsi, Lam.
* „ LA5IPAS, L.

„ Stra.ngei, Adams. Andamans.

,, oiirEXTALE, G. and H. Ncvill. Audamans.

Ranella diffors from Murex by eacli wliuii being marked by two instead of three

raised varices.

Ran-ki.la prsii,r.4, Brod. Andamans.

Trtlon laciniatum, Migli.

II. rosea, Reeve.

Bursa coiicinna, Dkr.
*

,, URAXIFERA, Lam.
* „ TunEuccLATA, Brod.
*

,, AiiiOVAjaicosA, Reeve.

Famihj BuccinidsB.

Tcetli in three scries. Front of the shell usually notched. Siphon carried

recirrved.

N.VSSIX.'E.

The aperture of this group of shells is eitlier truncate or with a short recurved

canal, and the inner lip is usually callous and spreading over the last whorl.

*Ebcrna canaliculata, Scham.

Tlie Eharnas arc smooth solid shells spotted with dark red.

*Canidia Bocourti, Brot. . Rangoon River.

*i{uLLiA Belaxueei, Kicn.

Phos, Monffort.

The foot of Phos terminates in a tapering filament.

,, scuTicosuM, L. Andamans.

„ KOSEATiiM, Hinds. Andamans.

,, TEXTUM, Gmel. Andamans.

B. lUainrilki, Uesh.

B. cancellafiim, Quoy ct Gaim.

P. cyanodoma, Sow. (not Adams).

„ Blaixvillei. Andamans.

Nassa, Martini.

The foot of Nassa is large and bifurcate behind. The shell has a smooth callous

base, with a short anterior canal. The animals are active, and crawl vivaciously over

mud and sand in search of bivalve shells, which they pierce with their proboscis (the

radula acting as a drill), and extract the animal through the aperture, which is usually

made near the beaks, and rarely if ever near the margin.

*
,, STOLATA, "Wood.

*
,, PULLCS, L.

*
,, CORONATA, BrUg.

*
,, Brownti, Phil.

*
,, LURiDA, Gould. Andamans.

N. dispar, A. Adams.

,, Mareath, Smith. Andamans.

,, PEKsicA, v. Hart. Andamans.

,, BiFARiA, Baird. Andamans.
*

,, CANALICULATA, Lam.
,, MONiLE, Kien. Andamans.

,, LiviDA. Andamans.
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Sub-genus Xiotha, II. and A. Adams.
*

,, EETicosA, A. Adams.
*

,, CcMi.xGii, Reeve.
*

,, MAUGI.NTLATA, Lam.
*

,, AXHKscEN-s, Reeve. Aiidnmans.

,, MAKOAitiTiFEEi, Dunkcr. Andamans.
iV^. cosiellifcra, A. Adams.

„ STIGMAKIA, A. Adams. Andamans.
,, GEMMTJiiFEEA, A. Adams. Andamans.

Sub-genus Aeculaeia, LM.
*

,, globosa, Quoy and Galmai'd. Andamans.

,, GK.UJIFEEA, Kien. Andamans.

„ BiJiAcriosA, A. Adams. Andamans.

,, CALLospiEA, A. Adams. Andamans.

Sub-genus Alecteion, Monffort.

,, elegans, Kion. Andamans.

Sub-genus BQebea, H. and A. Adams.

,, EcniNATA, A. Adams. Andamans.

,, HOEEiDA, Dunker. Andamans.
JV. curia, Gould.

*
,, MUEiCATA, Reeve.

Sub-genus Zeuxis, II. and A. Adams.

*
,, MiTEALis, Reeve.

*
,, BADiA, A. Adams.

*
,, CONCINNA, Powis.

,, PLAxicosTATA, A. Adams.

,, CRENULATA, Bi'ug. Andamaus.
*

,, T^NiA, Gmel. Andamans.
X. oUvacea, Brug.

Sub-genus Telasco, H. and A. Adams.

*
,, PUNCTATA, A. Adams.

Sub-genus Hima, Leach.

,, PAUPEEA, Gould.

,, sisTEOiDEA, G. and H. Ifevill. Andamans.

Sub-genus Teitia, Eisso.

,, cosiELLiFEEA, A. Adams. Andamans.

PURPURINiE.

PuEPUEA, Aldrovandiis.

Operculum oblong. Nucleus elongate, forming the outer edge.

This genus is so named from many of its species yielding the celebrated ' Tyrian
purple,' one of the costliest articles of luxury known to the ancients. The dye is

contained in a small vessel, and was obtained by pounding the shells whoh.' in basius

cut out of the solid rock on the shore, and the purple colour only Ijccauic developed

by exposing the articles dipped in the juices of the aniuial to a Ijright sun.

"From one of the Buccini a purple colour has been derived, long esteemed of

great value. According to Pliny, the artists began by removing the vein containing

it, and adding to one hundred pounds of this substance twenty ounces of salt, the

whole being allowed to macerate for exactly three days. It was then boiled in a

leaden caldron until greatly reduced. A moderate lu^it was then kept up by means
of a long stove, after which the flesh, which rcmiaincd attached to the veins, was
skimmed oil; and the tincture being completely lii^uefied on the tenth day, and
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afterwards strained, the wnul was plunged into it. Tliey continncil to kee]) it wanu
until tlie desired line had been obtained. A lively red was less valued tluiu a

blackisli one.

"The wool was left to steep for five hours, for after being corded it was re-

plunged into the bath, until it had imbibed as much of the liipiid as jjossible. The

buceinuin was not employed by itself, because the dye it produced would not hold,

or rather, perhaps, because it did not preserve tlie lively red ; but by mixing it

with the purpura, it gave to the too dark tint of the latter the solidity and brilliancy

of the scarlet, whieli was greatly valued. 'By this mixture,' says I'liny, 'that

superb colour is obtained whieli is named amethyst.'
"

This colour would seem to luive been lield by the Romans especially appropriate

for the nuptial couch of wealthy couples, as red or crimson is at the present day in

Bengal by aU classes of Hindoos.' Catullus, in his epithalamium to Julia and M;iulius,

says

—

" Aspicc, intus \\t accubans

Vii' tuns Tyrio in toro

Totus immineat tibi,"

and still more significant is the allusion of Claudlan in his Fcscennine verses ou the

occasion of the nuptials of Maria and Honorius

—

" Amplexu caleat purpura regio,

Et vtstes Tijrio smujuine fulgidas

Alter virgiueus nobilitet cru(jr."

*PlUPrR.V ORADATA, Phil.

,, iirsicA. Andamans.
*

,, CARiNiFKRA, Lam.
*

,, SACKi.LUM, llceve.

*
,, THiARKi.LA, Lam.

*
,, u.vB.vfA, Lam.

*
,, lluDoLPm, Chera.

*
,, BUFo, Lam.

*(Tu.*.lkssa) II. and A. Adams, BncBERCPLARis, Lara. Andamans.
*

,, PICA, Kien.
*

,, uirpocASTAjjTTM, Lam.
*

,, KCHiNATA, Keeve.
*(TRocniA) Swainson, spiralis, Gray.
*loPAS sciTULA, Reeve.
*

,, SERTUM, Lam. (or a closely allied sp.)

*RiciNTJLA noRRiDA, Lam.
*

,, ARAcuxoiDES, Lam.
*

,, TuiiERCULATA, Klein.
*

,, ANAXARES, DucloS.
*

,, .VFFixis, Pease.
*

,, MusivA, Reeve.
SisTRfM u.xDATi-M, Chem.

var. Imlica, Xevill. Andiimans.

,, MARoARiiicoLA, Brug. Audauums.

R.\P.\NINiE.

Operculum ovate, blunt, the nucleus elongate, forming the outer edge, as in

Purpuia.

' Quantum differt sententia BengaleusLs iu liac re ab immoclcstia Icgis Mosis ! Deut. xxii. 15.

10
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CritA KtosQuiFonMis, Duclos.

Rapa papyeacka, Luin. Andamans.

The liabitat of this shell, which has hccn captured alive by tlie Rev. C. Parish,

is very curious. It burrows in the substance of a species of sponjic, which crusts the

rocks to a thickness of several inches ; forming a thick leathery coating, which has to

be torn in pieces to extract the living shells. Dead shells can he picked up in plenty,

but the living shell is only to be found buried in the substance of the sponge, at the

Andamans at least, so far as Mr. Parish could judge. The operculum is ovate, poiat«d

at one end, and corneous.

Magilus ANTiQUOKu.^r, Mout.

This curious little shell lives imbedded in living coral, to keep pace with tlio

growth of which, and prevent itself being overlapped and smothered, the lip of the

shell is produced into a long tube parri passu with the growth of the surrounding

mass ; thereby maintaining access to the free water of the sea. On removal fi-om the

inclosing coral, the shell of three or four whorls, the size of a 'periwinkle,' is seen

glued, as it were, to the end of an enormously disproportionate tube of a couple of

feet or more in length, and solidified throughout, save its mouth, which is occupied

by the animal.

Famihj Olividae.

Teeth in three series. Tlie siphon recurved. Foot large and usually retlexed

over the sides of the shell. Operculum small or wanting.

HARriN^.
Operculum none. Shell veutricose, ribbed. These animals are handsomely

coloured and variegated, and have the singular power of spontaneously detaching

a portion of the foot when molested, resembling in this respect JIuliotidea and Genu.

At Mauritius they are caught with lines baited with ilesh (Adams).

*HARrA NOBiLis, Lam.
*

,, coNOEDALis, Lam.
*

,, sirNOE, Lam.
*Olita gibbosa. Bom.
*

,, TRICOLOR, Lam.
*

,, Ei'iscopALis, Lam.
*

,, ISPIDULA, L.
*

,, TESTiLiNA, Lam.
*

,, PONDEEOSA, Reeve.
*

,,
iRRisANs, Lam.

*
,, CAENEOLA, Lam.

*
,, MATjEA, Reevo,

*
,, LEPIDA, Gould.

*
,, GUTTATA (var. letjcoph^a).

*Anciilaria CANDIDA, Lam.

Family Fasciolaridse.

Tooth tn three scries. Siphon straight. Operculum aoitcly ovate, with apical

nucleus. Shell fusiform, with plaits on the fore part of the columella.

*Fasicolaeia teapezium, L.
* "

,, FILAMENTOSA, Lam.
Latieus decoeatds, a. Adams. Andamans.

,, kastigidm, Reeve. Andamans.
,, iscAUNATUs, Desh. Andamans.
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Fumihj Vasidse.

*M.VZZ\ CORNIGKIIA, Liim.

*
,, SMAJUGDULUS, L.

*
,, UAi'A, L;im. (noil llccve).

*"
,, ixcAEXATA, lleeve.

Family Volutidse.

Tcoth in a sinfjlc scries, lyfiintlc often greatly dcvelopod and covering tiio sliell.

Siphon shoit, recurved, with auricles at its base". Foot largo. Operculum none.

Tentacles remote, united by a veil. Columella plaited. Ape.\ of shell mammiUatcd.

Mklo i.\dica, Gmel.

Famihj Mitridse.

Tentacles ajjiiroximatc at their base. Foot small and triangular. Opcreidum

none or rudimentary. Columella plaited. Apex acute.

MITRINiE.

Foot truncated in front.

MiTKA, Lamarck.

When irritated some species of Mitra emit a purple fluid, having a nauseous odour.

AriiANTiA, Lam.
(Hiiutii.iuATA, Kecvo.

li.ESTA, lleeve.

MAUI.E, H. Adams.
UKRMKSTIXA, RcCVC.

Waldkmaiui, Kieu.

SCUTKLLATA, C'llem.

ckknulata, Chem.
PLICATA, Lam.
guttata (?) Reeve.

NDnlLOSA?
KBKNrs, Lam. (Jlediterranean species!).

An allied species is perhaps meant, as Mr. G. Nevill is probably correct in assort-

is common to the Mediterranean and the coast of

Andamans.
Andamaus.

Andauuins.

ing that not one single species

Arakau.

*
,, STIGMATARIA.

*
,,

riLOSA.

*Nebci-aeia adusta, Lam.
Caxcilla axnttlata, Reeve. Andamans.

,, PniLippiNAEUM, A. Adams. Andamans.
CnuvsAME TABANTJLA, Lam. Andamans.

,, cucuMEiUNA, Lam. Andamans.
*TrnRicuLA melongexa, Lam. Andamans.
*

,, Grttneri, Reeve. Andamans.
CosTELLABiA CEUENTATA, Chem. Audamans.

,, EX.\SPERATA, Chcm. Audamaus.

,, DEsn.ATEsii, Reeve. Andamans.

,, SEMiFASciATA, Lam. Andamans.
Caxutuea OBEi.iscrrs, Reeve. Andamans.

var. Andamana, G. and H. Nevill.

,, AcrrpicTA, Reeve. Andamans.
Ctlindra un-dulosa, Reeve. Andamans.

*"
,, DACTYLUS, L.

* „ GLAUS, Reeve.
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Sub-famihj COLUMBELLINiE.

Foot anteriorly produced. Shell usually invested with :m epidermis. Inner lip

toothed, outer lip gibbous. The dentition resembles that of the Iluricida. (Adams.)

*C0LrMIiELL.V VEIISKOI.OR, SoW.
^ „ LixF.oLiTA, Kien.
*

,, FLAVA, Brug.
*

,, OVULATA, Sow.
*

,, MEXDICAUIA, L.
*

,, zoxALis, Lam.
*

,, PUMILA (?).

* „ DccLosiAKA, Reeve.
*

,, Akakana, Hanley (MS.).

„ KiGRicosTATA, E. A. Smith. Andamans.

„ PUELLA, Sow. Andamans.

,, PARDALINA, Lam. Audamans.
Zafra TExriscrLPTA, 0. and 11. Ncvill. Cape Xegrais.

ExGiXA ASIEICTA, lleevc. Andamans.

Fainihi Marginellidae.

Teeth similar to tlinso of Vohda. Tentacles close together at the base. Mantle
with expanded side lobes, covering the shell. Siphon elongate. Foot large, truncate

before, elongated behind. Operculum none. Shell porcellanous, polished; columella
plaited. Outer lip thickened.

*Maeginella angusta. Sow.
* „ ccri.vQUEPLiCATA, Lani.

Family Doliidse.

Teeth in seven rows. Siphon recurved. Foot small. Operculum none. Shell

thin, ventricose, transversely ribbed ; aperture with an obli(][ue notch in front.

*DoLnrji MACULATFM, Lam.
*

,, CuMMixGii, Haidey.

ErsGicuLA ACUTA, Pliil. Aralcau Coast,

var. mimita, H. Adams.

,, APICATA, Kovill. Andamans.

Ftnnihj Ficulidae.

Teeth in seven rows. Mantle covering the shell. Siphon long and straight.

Operculum none.

Tlic animals of this group crawl very ra]iidly, beaiing their liglit shells easily

and with their neck stretched out, their siphon cxserted and foot expanded, present
a remarkable object. They are generally Hcsli-coloured animals, marked with
crimson and pink, their eyes largo and black, and tlieir long flat lieads and neck
usually white. (Adams.)

*Ficin:,A Ficus, L.
*

,, PAPTEACEA, Lam.

Family Naticidae.

Teeth in seven rows. Animal bulky. Tentacles distant, united by a veil. Eyes
absent or minute, and beneath the veil. Foot very large, with a fold in front rcflexod

over the head. Opereuligerous lobe very ample. Operculum paucispiral. The size

of the operculum seems to be in inverse ratio to tlie size of the mouth, being luirny

and rudimentary in Calinus, but ample and calcareous in Nafica. The eggs of

the Naticid/r; are arranged in broad subspiral bands or fillets, slightly attached and
resting on the sand.
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The Xatiras freqnont sandy p-ound, along whicli they creep quickly, or in which

they btirrow in pursuit of bivalves, wliicli constitute their food, whose shells they

drill with their tongue, and then extract the contents by means of their long retractile

proboscis.

*Xatica globosa, Phil.

''
,, rKI.LISTUIOIU.N.l, Kust.

*
,, CiiEMNTrzn, Uceve.

*
,,

MAMMII.LATA, LaUl.

*
,, LixEATA, Lam.

*
,,

AKACn.NOIDF.A, Gmcl.
*

,,
MKLAXOSTOMA, GlUel.

*
,,

AxTONi, rhil.

*
,, Zaxzeiiakica, Reeve.

*
,, zosAiuA, Lam.

*
,, Tj;xiATA, Phil.

*
,,

simi.t; ('?), Reeve.
*

,, GALACTITES, Phil.

Mamma, Klein.

Operculum horny. Shell solid, smooth, with inner lip oblique, thickened.

Columella spirally twisted. Apex more or less dilated and convex. When the

auimal crawls, the hind lobe of the foot nearly covers the shell.

Mamma ALiin.A, Runiph. Andamans.

,, MAMMILLA, L. Audamaus.

Catixus, Klein.

Operculigerous lobe very large, almost concealing the slu'll. Operculum very

small and rudimentary.

The Catini arc sluggish and ^ery timid, ciawling on mud flats, and exploring the

ground with the produced fore-lobe of the foot.

*Catixcs Delesseuti, Eecluz.

(/tisctis, Morch.)
* „ I'LAxus, Reeve.

Finn ill) Cassididse.

Teeth, many rows of lancet-shaped ones, and one denticulated row in the centre.

Siphon recurved. Foot large, dilated. Operculum annular, nucleus in the middle

of the straight inner edge. Shell ventricosc, apeiture with a recurved canal, outer

lip thickened, inner lip wrinkled or granular. The Cassidte or ' Helmets ' are active

aud voracious, preying on bivalves. The shells of the larger species are used in the

manufacture of ' cameos.'

*Semicassis aeeola, L.
*

,, GLAUCA, L.
*

,, BIAKMATA, DiUwyU.
S. torquata, Reeve.

*
,, EKINACEUS, BrUg.

*Cassidea tibex, L.

Family Scalariidae.

Teeth in transverse rows, with no median series. Mantle with a rudimentary

siphonal fold. Poot obtusely triangular, grooved lielow, and furnished in front with

a fold. Operculum horny, paucispiral. Animal prcdaceous. Shells white, and

remarkable for their elegant sculpture.

*ScALAKiA trilineata, Dc Haon.
* „ (like a dwarf communis).
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Family Terebridse.
Radula and tcctli rucliuientury or wanting. Tontaclcs small or wanting. Foot

small. Opurculuui annular. Xutk'us apical.

TEREBIIIXJ5.

Acus, Humphrey.

Eyes on the tip of the tentacles.

*
,, DIJPLICATA, L.

*iLiSTUL\ ANOiiALA, Hinds.

Terebea, Adanson.

Eyes at the outer bases of the tentacles.

*
,, steaminea, Eeeve.

*
,, SwAiNSONi, Ileeve.

*
,, MYVEUs, Hinds.

*
,, FoRTUNEi, Reeve.

,, AFFiNis, Gray. Andamans.
„ ExiGTJA, Desh. Andamans.

Family Pyramidellidae.
Eadula unarmed, teeth none, or rudimentary. Tentacles broad, carshapod,

connate at their base, and bearing the eyes immersed on their inner sides. A rudi-

mentary siphonal fold. Foot produced anteriorly, truncated and with a fold in front.

Operculum horny. iSliell turrited, aperture entire, not produced. Columella plaited.

Pteahidella, Lamarck.

Shell turrited, many-whorled. Longitudinally ribbed.

*
,,

VAEiEGATA, Adams.
* „ aueis-cati, Chem. Andamans.

Obelisctts, Humphrey.

Shell subulate; many-whorled, smooth. Oheliscus differs from Eulimella by
having the columella plaited; from Pyramidelhi by wanting the longitudinal ribs;

and from other members of the family by its plaited columella and subulate form.

*
,, niiABiATrs, Adams.

*
,, TEEEBELLUM, ReCVC.

*
,, VENiEicosus, Guer.

Family EulimidSB.
Radula and teeth rudimentary. A rudimentary siphonal fold. Foot produced

in front, with a bilobed fold above the front margin. Operculum horny, ovate, sub-
Bpii'al. Shell turrited, white, apertiu'e entu-c in front. Columella simple.

EuLiMA ACTJTrFEONs, Nov. Andamans.
,, ACUFOEMis, G. and H. Nevill. Andanums.

Family Cerithiopsidae.

Eyes placed centrally at the base of the subulate tentacles. Ifouth aimed with
a retractile proboscis. Foot quadrate in fiont, furaished superioily with a fold,

grooved below fur half its length, the groove ending in a perforation.

Ceeithiopsis pagodula, a. Adams.

Family Solariidae.

Tentacles folded, with the sutiue below. Oi)crculum horny, spiral, ovate or
circular. Shell depressed, trochiform, not pearly. Radula unarmed.
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SoLARirM, Lamarck.

Shell iiugulated at the pcriplioiy. Operculum Hat, subspiral.

*
,, PEESrECTIVUM, L.

ToRixiA, Grai/.

Shell rouncl(Ml at the periphery. Operculum elevatcil, suhspiral.

,, rEKsrKcnviUNCiTLUS, E. A. Suiith. Auilauians.

Sub-order TOXIFERA.
Animal provided with a distinct retractile proboscis, furnished witli a flesliy tube

having a bundle of subTilate barbed teeth at the end, which act very efficaciously in

boring through the shells of other molluscs.

Adausou states that the tubuhir expansion of the veil serves as an oral sucker to

attach the animal to its prey, the armed tube acting meanwhile as a powerful boring

instrument.

Family Conidae.

Operculum when present unguiform, witli an apical nucleus. The Cones should
be cautiously liandled when alive, as they can bite severely,

*Co.N-us NicoDAnicus, Hwass.
*

,, TKXTII.K, L.
*

,, PANNACiius, Born.

C. episcopus, Reeve.
*

,, ACiiATiNXJs, Chem.
*

,, MINIMUS, Brug.
*

,, co»coi,oij, Sow.
*•

,, i.ixEATus, Chem.
*

,, KArrus, Lara.
*

,, CAPITANEUS, L.
*

,, GLANS, Brug.
*

,, VKKMICULATUS, BrUg.
*

,, zo.VATUs, Hwass. Andanums.
*

,, AxDAMANEN'Sis, E. A. Smith. Andamans.
*

,, PRETiosus, G. and H. Nevill. Andanums.
*

,, Masoni, G. and H. Nevill. Andamans.
*(Stepiianoconus) LrviDus, Brug.
*

,, Di.sTANS, Hwass.
*(PirjfCTrcTrLis) puLiCAEirrs, Hwass.
(COKONAXIS) HeBR.EDS, L.

,, Ceyxone\.sis, Hwass. Andamans.
,, PUsiELUS, Chem. Andamans.

*(DEXDK0C0NtIs) BETITLINUS, L.
*(LiTnocoNus) EBUENEUs, Brug.
*

,, FLAviDus, Lam.
*(Leptocont7s) Clekti, Eeeve.
*

,, NOBILIS, L.

,, WAECHIOXATUS, Hluds.
*(CnELTCONUs) CATUS, Hwass.
*

,, PARIT7S, Reeve.
*(Rhizoconus) punctatus, Chem.

„ MUSTELiNus, Hwass. Andanums.

Sub-order ROSTRIFERA.
A more or less elongate, contractile rostrum. Lingual ribbon often very long.
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Famihj Strombidse.

The Stromlis arc active and pi'edaceous oivatures, progressins; in a jerky fashion,

by successive leaps, wliieh they eliVct by placinp; tlie narrow part of tlie foot uurler

the shell, and then strai{:;htenina; it, so as to throw the slu^U suddenly forwards.

Their eyes arc well developed. The Sfromhiix gigas of the West Indies sometimes
I)roduces pink pearls, and its shell is largely used in the manufactui-e of cameos and
porcelain (Adams).

*StK05IBUS GIBBEEFLrs, L.

*(il0X0D.\CTTLUs) LaMARCKII, SoW.
M. Auris-diana, Eccve.

*(Gallinul.\) c.\n.\rium, L.
*

,, conrsiBA, Lam. (Reeve). Andainans.
*(STE03IBn)EA) BCLBrLFS, SoW.
*

,, DEXTATUS, L.

*Pteeoceras, Sowerliy.

These shells are called 'spider claws ' or ' scorpions,' from the curved, digitated,

and channelled processes of the outer lip. In young shells the outer lip is simple,

but the 'claws' appear with age, as open canals, which afterwards become closed

and solid.

*
,, LAMBIS, L.

*
,, SCOEI'IO, L.

EosTELLAEiA, Lamorck.

Shell fusiform, spire elevated, and the mouth produced into a long beak. Outer
lip digitated. Operculum small.

These shells are sometimes called ' spindle strombs,' from theii- shape.

*
,, FUSUS, L.

*(IIimella) cancellatus, Sow. Andamans.

TEREBELLIN^.
Teeebellfm, Klein.

Tentacles none. Margin of shell acute, anteriorly truncate.

*
,, sirBULATUM, Chem.

One eye pedicle of this species is longer than the other, and can be advanced
telescopically tlirough the notch in front of the shell. It will then remain, with its

shell vertically poised, on the watch till assured of security, when it commences to
roll over and examine the ground \vith its rostrum (Adams).

Famihj Cyprseidae.

Teeth in seven series. Tentacles long, witli the eyes on tuberosities on their
external bases. JIantle furnished with a siphon, and large expanded side-lobes, which
envelope the shell. Operculum none. Shell usually polished. Lips toothed or
corrugated. In young shells the outer lip is sharp. The animal is shy and slow in
its movements.

The ' cowries ' are mostly inhabitants of warm seas, and for beauty and variety
yield to no other family, their shells being lustrous and omameiital, and the animals,
as seen gliding in their native element, often singularly beautiful.

*Cype^a asellus, L.
*

,, TABEscENs, Solanclcr.

*
,, iNTEEEurTA, Gray.

*
,, FEii.vA, Grael.

*
,, UIEUNDO, L.



cvxciIOLQay. 153

*Cypr.t;a sm.AN-nsTOMA, Loathes.

*
,,

CAKXKOr.A, T,.

* „ Isabella, L.

Cowries with a tlattcned base, callous lij), and gibbous bark.

*(AiUCIa) AXNUlfS, L.
*

,,
SIOXETA, L.

*
,,

AuAIiICA, L.
*

,,
JtAURITIANA, L.

msTiao, Omc'l.

it
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cerithiix.t:.

Cerithium, Adanson.

Shell turritod. Columella tliickeneil. Some species emit a bright green lluitl

when molested.

*
,, NoDuiosra, Lam.

*
,, CiEErLESCENS, SoW.

C. tuhercidahtm, Kien nou L.
*

,, Traillii, Sow. Andamans.
*

,, ARTrcrLATUii, Sow.

,, ALVEOLUS. Andamans.

Vertagus, Klein.

Shell with a strongly recurved beak.

*
,, OBELISCUS, Briig.

* „ asper, L.
*

,, KocHi, Phil. Andamans.
*

,, TURRiTDS, Sow. Audamans.

CoLiNA, H. and A. Adams.

Shell elongate, swollen in the middle, the last whorl nearly smooth and some-
what pellucid. The outer lip dilated and refluxed.

*
,, MACROsioiTA, Hinds.

*
,, rup^FOEMis, Sow.

POTAMIDIN.E.

Tkifoeis, Deslai/es.

Shell turrited, aperture produced anteriorly into a tubular canal, and sometimes

a posterior canal also present. Operculum round, paucispii'al.

*
,, EUBER, Hinds.

*
,, sp. (brown).

*
,, scuLPTUS, Hinds. Andamans.

Tymponotonos, Klein.

Shell turrited, whorls spinous. Columella twisted.

*
,, FLUTiATlLls, Michaud.

,, ALATUS, Phil.

,, EUEiPTERA, A. Adams.

Telescoplum, Chemnitz.

Shell stout, pyramidal, smooth, last whorl angulated. Columella twisted.

*
,,

FuscuM, Chem.

These marine marsh shells are collected for lime and the animal is also eaten.

Cerithidea, Swainson.

Shell turrited, apex decollated.

*
,, OBTUSA, Lam.

The Cerithidea are brackish-water forms, nnd are amphibious, and ran crawl out

of the water and suspend themselves by glutinous threads to trees and bushes.

Beotia, H. Adams.

Shell fusiform, whorls spinoso. Operculum multispiral.

,, pagidula, Gould. Thoungycen R. Martaban.

This is a fresh-water form, which was separated from the Melaniidce by Adams,
from the character of its operculum, which approximates to that of the Verilhiidce.
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Famili/ Melaniidse.

Teoth in seven rows, rostrum broad. Tentacles subulate, with tlio eyes on

tuberosities on their outer bases. Siphonal fold rudiraeutal. Opereulura horny.

Shell spiral, covered usually with a dark epidermis, and more or less eroded at the

apex ; outer lip simple.

MELANIIN^.

P.iLTTDOMns, Swainson.

Operculum concentric. Apex usually decollated. These shells abound in hill-

streams, but are also found in ponds and stagnant water.

„ AsDERsoNiANA, G. Ncv. Ava. Bhamo.

,,
BuiisiANiCA, G. Nev. Mandalny.

,,
Blasfordiana, G. Nov. Ava and Assam.

„ CINCTA, Gould. Tenasserim Ileixdwaters.

„ LAiiiosA, B. Tenasserim E.

,,
REOULATA, B. PegU.

Mel.vnia, Lamarck.

Operculum paucispiral. Apex frei|ucntly eroded.

„ BACCATA, Gould. Thoungycn R. Upper Tenasserim.

,, BALTKATA, Reeve. Pegu.

,,
BATANA, Gould. Tenasscrlm R.

,,
coiiRUGATA, Lam. Tavoy.

,,
FH'CTUOSA, Gould. Nowvillc, Tavoy.

„ Haixesiana, Lea.
.

Pegu.

,,
HX'MEROSA, Gould. Munko, Tavoy.

„ juGicosTis, B. Tenasserim R. and Irrawaddy R.

,,
Iravadica, W. B1. Bhamo.

„ LixEATA, Gray. Pegu.

„ Peguexsis, Anthony. Pegu.

„ TRiEiioKDicA, Tryou. Thoungycn R. Upper Tenasserim.

„ Reevki, Brot. Pegu.

„ SCABKA, Mull. Pegu.

,,
thiarella, Lara. Tavoy.

,,
TUnEKCULATA, MiiU. PcgU.

„ VARiAniLis, B. Pegu and Tenasserim.

M. Ilcrculea, Gould. Tavoy.

M. gloriosa, Ant. Pegu hill streams.

Family Littorinidse.

Teeth in seven rows. A rudimcntaiy siphonal fold. Foot grooved below.

Operculum horny, paucisinral. Shell turbinate or depressed ; never pearly.

LiTTORixA, Fcrussac.

The Liltorimm or Periwinkles are many of them very amphibious, living more out

of the water than in it, though always within reach of the spray. Others again affect

the zone between tidemarks, and a few are extensively collected for food.

*
,, SCABRA, L.

var. angulifera, Lam.
*

,, uxDULATA, Phil. Andamans.
*

,, MOLUCCANA, Phil.

*
,,

IJITEEMEDIA, Phil.

*
,, MELANOSTOMA, Gray.

*
,, VEXTEicosA, Phil. Andamans.

*RisELLA LUTEA, Quoy ct Gaimard.
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LiTHOGLTPncs, MuhlfeMt.

Tentacles subulate, eyes at their outer bases. Operculum ovate, paucispiral.

Shell thick, smooth. Inner lip callous.

,,
ilART.vnASEXsis, Thcobalcl. Jlartaban.

A few specimens without the animalg have been found in some places iu the

llartaban district, but have not been noticed elsewhere.

Family Planaxidae.

Pl.utaxis, Lamarei.

Teeth in seven rows. A produced siphon in front. This genus approaches

Littorina, but is separated by the presence of a siphon.

*
,, SULCATA, Born.

* „ sp.

Family Rissoidse.

Operculum horny, subspiral. Shell turrited, generally white, and aperture

simple.

KISSOIN^.

*Rissoi;s^A D'oRBiGNYi, Adams.
*

,,
OBELiscus, Reeluz.

*
,, BICALLOSA, Schwartz.

*
,, C.ANCKLLATA, Fllil.

,, ruNicuLATi, Souverbie. Andamans.
*

,,
Weinkauffiana, G. Nevill. Andamaus.

*
,, MiNnTA, tt. and H. Nevill. Andamans.

,, EVANiDA, G. and H. Nevill. Andamans.
*

,,
C.ELATA, Adams.

ASSIMINEIN^.

AssiMiNEA, Leach.

Operculum homy, subspiral. Eyes placed superiorly towards the end of the

tentacles. Inhabit salt, brackish, or fresh water near the coast.

,, FEANCEsia:, Gray. Pegu.

,, KUBELLA, W. Bl. Pegu.

,, HuNGERFORDiANA, G. NcviU. Mouth of tho Rangoon R.

,, Tejipleana, G. Nevill. Nicobars.

In addition to the above, the following species have been described, some of which

may range to Burma :

—

,, "VVoodmasoniana, G. Nevill. Jfouth of the Ganges.

,, Beddomeana, G. Nevill Jlouth of the Ganges.

,, TnEOBALDiANA, G. NcviU. Mouth of tlie Ganges.

,, MiCKOscuLPTA, G. Nevlll. Mouth of the Ganges.

Ieavadia oekata, W. Bl. Bassein District.

FcimHij Viviparidse.

VrviPAHA, Lamarch

Animal with a small lobe on each side of the neck. Shell turbinate. Operculum

bomy, nucleus central.

,,
Benoalensis, Lam. Pegu and Teuasserim.

V. doliaris, Gould. Tavoy.

V.filosa, Hauley. Pegu.

V. digona, W. Blanford. Pegu.
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YiTiPATtA DissnriLis, ITull. Pegii.

V. helicifonnls, Franen. Pegu-

V. decufsatala, W. Blunford. Bbamo.
V. viridis, Reeve.

„ Cui.NExsis, Gray. Nantin. Moniicn. Hotha (Yunan).

V. lecythix, Benson.

V. atiipiiUifurmis, Eyd. et Soul.

,, PETRos.v, Gould. Tavoy.

,,
SnANK.Nsrs, Tlieoh. Upper Salween Eivor.

V. naticoides, Theob. (pro-occupied.)

Makgarya MKi.AxorDEs, G. Jfev. Lake Tali in Yuuan.

Lauixa Eurmanoeum, W. Blunford. Bassein district and Kangoon lliver.

This shell occurs rarely at Port Cannug, fide Xevill.

BYTHINIIN^.

BvinrxiA, Leach.

Animal with a small loho on one side of the neck. Operculum shelly, nucleus

suhcentral. Shell turbinate, covered with an epidermis. The female is oviparous

and depo-sits her eggs in a band, on a spot which she cleans with her mouth for the

purpose.

,, GOXioMPHALCs, iliirl. Maudalay.
B. iravadica, W. lil. /(V<; Xcvill.

,, MouLKTiAXA, G. ^sevUl. Yaylaynuiw.

„ NAssA, Theob. Upper Sahvccn R.

,, PULcnELLA, Hutton. Pegu.

,, TUKRiTA, W. Bl. Kyoutoung, Upper Burma and

Fairbankia tuirita, W. Bl. Irrawaddy Delta.

Stexothyra, Benson.

Shell compressed, whorls four, the last large, contracting towards the circular

mouth. Operculum shelly, nucleus subceutral. Pcritreme continuous, entire. Whorls
often punctately sculptured.

,, MoxiLiFERA, B. Mcrgui. Pegu.

,, pPNCTiciJLATA, Gould. Tavoy.

,, HuxGERFOttDiAJtA, G. Nevill. Andamans.

The following species have been described from India, and may range to Burma
_

,, WooDMAsoxiANA, G. Nevill. Mouth of the Ganges.

,, Blanfordiaxa, G. Nev. Cbilha Lake and Ganges Delta.

,, MINIMA, Sow. (var. ?) Madi-as and Kattiawar.

Famili/ Turritellidse.

Radula minute, tcutli in seven similar scries. Foot very short. Operculum
circular, homy, multispiral.

TuHEiTELLA, Luman'k.

Shell turrited, many-whorled, imperforate, spirally grooved, aperture round, lip

simple, acute.

*
,,

ATTENUAIA, RcCVC.
*

,,
coLrMXAHis, Reeve.

*
,, DUPLICATA, L.

,, INFEACONSTEICTA, E. A. Smith. Audamuns.
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Family Vermetidae.

Foot cylindriral, not serving for locomotion. Operculum horny, circular, multi-

spiral (or wanting). Shell tubular, irrregularly twisted, or only regular when young.

*.SpiKOGLmirs ooNTRiitrrs, Morch.

This shell is by some classed as an Annelid.

Family Onustidse.

Foot small, cylindrical, nsed for jumping, not walking. Operculum large, homy,
subannular. Right half free, nucleus lateral, de.xtral. Muscular sear sinistral, semi-

lunar. Shell trochiform, with foliaceous margin and fragments of stone and shell

attached near the suture. The animal scrambles along over the rough ground like

Stromlus.

OxTJSTUs INDICTS, Rccve.
XeSOPHOKA SOL.iUIOII)ES, Recvc.

The ' carriers ' inhabit deep water. Each species appears to have its own
peculiar method of collecting the fragments of stones and shells with which it orna-

ments its shell, and each uses its own peculiar materials. The agglutinated fragments

are so arranged as not to project downwards and impede the progress of the animal.

Family Calypti'seidae.

Radula winged in front. Teeth in seven series. Tentacles short, with the

eyes on tuberosities on their outer bases. Foot flat, expanded. Operculum none.

Shell patelliform, with an internal shelly appendage.

*CfiUCiBirLUH ESTixcTOEruM, Lam.
*

,,
FASTIOIATUM, Gould.

*CEEPiDirLA UNGuiFORMis, Lam.
*

,, scABKis, Reeve.

Family Capulidae.

Eadula and teeth, eyes and tentacles, as in Calyplrffidm. Foot folded on itself,

anteriorly thin and strap-slia])ed, posteriorly thick, orbicular and concave. Operculum
none. The egg-cases in tliis family are membranous, and form a tuft in front of the

foot, under the neck.

*CAPtiLTTS ArsTEAiis (?), Lam.
Amaithea AirsTEALis, Lam. Andaraans.

Family Ampullaridse.

Left gill rudimentary. "Mantle cavity with a large pulmonary sack on each side.

"Although distinct gills exist, the respiratory cavity is very large and partly

closed, so as to enable these animals to live a long time out of water ; in fact they

appear to be truly amphibious, and to be enabled to survive a long drought, and

have been known to revive after having been kcjit several years out of water"
(Adams).

Ampitllahia apehta, Phil. Pegu.

A. saxea, Reeve.

,,
coNicA, Gray.

A. paludinoides, Phil.

,, MAUHA, Reeve.

,,
Theobaxdi, Hanley. Martaban and Shan states.
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LAND SHELLS.

The following observations on the land shells of Burma, their relationship ami

distribution, are from the pen of Mr. W. T. Blanford, and are so pertinent that I

make no apology for extracting them verbatim from the Li. 15. Gazetteer, for which

work they were written :

—

"Taking the land shells first, it should be recollected that they belong to two

different classes of MoUusca, but to two classes very much more closely allied to

each other than to any of the other classes into which the MoUusca are divided.

These classes arc: (1st) The operculated land shells, which are fre(iuently arranged

apart from the ordinary univalve shells of the seas or rivers,
_
.such as whelks,

periwinkles, and Fdluili/iida, on account of having a breathing chamber not

furnished with certain appendages known as gills; and (2nd) the Pulmonata, or

true snails, without opercula. By those naturalists who attach great importance

to the modifications of the breathing organ, the operculated land shells are some-

times classed as a peculiar order or sub-order called Xeurobmnchiata, and sometirae.s

united with the true Palmonnta. The latter course is certainly a mistake, for the

two groups differ in almost every detail of their organization, and even the form

of the breathing chamber is quite distinct; and as the only difference of any

importance between the so-called Xeurohranchiata and the ordinary Gasteropoda or

Prosohranchiata consists in the adaptation of the breathing sac in accordance with

the medium in which each form lives, (as there is in some families, as LittorinidcB

and Rissoid(C, a gradation between pure air breathers and pure water breathers, and

as an instance is even known in the estuariue genus Cerithidea inhabiting brackish

creeks and salt swamps of two closely allied species, one possessed of gills and the

other quite destitute of thon,) it is plain that the distinction is adaptative and of no

structural importance as evidence of relation.

Both of the two grou])S of land shells, the operculated and the non-operculatcd,

or the air-breathing Prosohranchiale Gasteropoda and the Pulmonata, are represented

by numerous species in Burma. The former, indeed, are very much more common,
and represented by many more forms in Burma than in the Peninsula of India

generally, with the exception, perhaps, of the hills along the Malabar coast.

Their forms, too, are, on the whole, more remarkable and varied, and some of them
are exquisitely coloured or sculptured. Many are minute, but the largest are of

considerable size, some forms of Ci/dophorus being upwards of two and a half inches

in diameter. The non-operculate shells also vary in size, but minute forms are

rather less numerous.
A list of the known Burmese land shells is given in the following pages.

Figures of almost all of these will be found in the ' Conchologia Indioa ' of Hanley
and Theobald, but the descriptions are scattered through many different works, and
can only be found united in Pfeiffer's ' Monograpliia Heliceorum ' and ' Mono-
graphia Pncumonopomorum,' neither of which is illustrated. The former contains

the non-operculate forms, the latter those possessed of opercula.

The following are the genera occurring. Those in the first family noticed—the

Jtissoida—are of minor importance, '^he Rissoids are princij^ally small marine
estuarinc and freshwater shells, and it is uncertain whether Acmrlla is justly referred

to them. Truncatella is scarcely a laud shell, being confined to the sea-shore.

Acmclla hijalina is a very minute hyaline, smooth, conoidal form of doubtful affinities,

and only found liitherto on limestone hills near Maulmain. The family Poniatiasidm

contains only the genus Pvmatias, which is abundant in Southern Europe, and is

represented by isolated species in the Eastern Himalayas, the ranges south of the

Assam valley, and the Arakan Hills, whore one form is found. The shells are

turrited in texture and finely ribbed. The CyclophoriilcB
(
Cijclotidie or Ci/chtacea of

many writers) comprise the great bulk of the operculated land shells of Burma and
of the neighbouring countries. They are divided into three well-marked families.

1. The Cyclvphorina, discoid or conical shells frequently richly coloured or with a

rough epidermis. 2. The Diplommatinida, discoid, conical, or ovate, all of one colour
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throughout or noarly so, and nearly all having some raised scnlpturo across the

whorls, and all, too, distinguished by a constriction at some distance behind the

mouth, but in the ovate and turritcdly ovate forms {Biplommatina) this constriction

is more or less concealed by the last whorl. 3. Puphihue, ovate or turrited shells,

usually of one colour and often very richly coloured, destitute of constriction and as

a rule of sculpture. They are usually larger shells than Uiphinmaiinidca, many of

which are very minute.

The genera of Cyclophorinm found in Burma are four in number. Cyclophorm
comprises discoid and turbinate shells, the former simple, coiled in the form of a disc

and flat above, the latter conical above and rounded belo'w (the spire being always
considered the upper part and the mouth the lower). In this genus the spire is

never much raised, the aperture is circular, destitute of notches, or projecting

processes, and usually thickened, and the operculum is horny and nearly fiat. In
the subgenus Scnbriiia there is a rough epidermis, the operculum is thickened, and
the margins of the whorls of which the operculum is composed consist of narrow free

lamella3 ; the sliell is depressed and subdiscoidal. In J'tiroci/dits there is a small

wing-like process covering the corner of the aperture where the peristome (or edge

of the shell surrounding the mouth) joins the last whorl, and beneath this wing there

is a deep notch in the shell. Spiraciihun resembles Plerociidus, but has in addition

a tube o])en at both ends, at one end into the whorl and at the other end into the air,

attached to the last whorl close to the suture a little behind the mouth. In both

Pterocijclus and Spiracidiim the operculum is horny, convex or flat, thick, \vith the

edges of the whorls free. In Rhiostoina the mouth is free and furnished with a

subtubular process projecting upwards in front; there is also a sutural tube, as in

Spiracuhim ; the operculum is shelly, very thick, and deeply concave inside. Lepio-

poma is a conical shell, rather thin, with a thin horny operculum. Laguclieilua is

subconical, and like a small Ci/dophorns, but with a small vertical groove across the

peristome, close to the place where it joins the last whorl.

The Diplommatininm comprise Ahjcmus, subdiscoidal or subconical, usually of

small size, with a very marked constriction some distance behind the mouth, and, in

many cases, strong ribbing transverse to the whorls behind the constriction. There

is also a small tube running back from the constriction, for a greater or less distance,

along the suture, opening into the whorl in front and closed behind. Biplommatina

is subfusiform, elongately ovate, of minute size, with a sutural tube, generally white

or amber-coloured, and usually with vertical ribs. Clostophis is only known from one

specimen ; it resembles Diplommatina, except that the last whorl is free and descending.

It is far from certain that the soKtary type is anything but a distorted Bipltjmmatina.

The Pupinina include four genera, but the species are few in number. Megalo-

mastoma is a turrited thick shidl, about an inch in length, with a circular aperture

destitute of grooves or tubular processes. The operculum is thin and horny. The
shell has a thick brown epidermis. IIi/lnci/Ktis is a solid shell, egg-shaped, flattened

above the aperture, which is round and destitute of grooves or tubes. The operculum

is shelly, multispiral outside, paucispiral within. This genus is the largest of the

Pupinina;, being nearly one and a half inches in length and four-fifths of an inch in

diameter. Pupina and Raphauliis are smaller shells, very highly polished and ovate

in form ; in the first the peristome is marked by deep transverse incisions, one above,

the other on the left side ; in the second there is a tube opening in the peristome

itself, close to its junction with the last whorl, and running to a short distance outside

the shell.

The Hclicinidx differ much in structure from the other families of land shells.

The operculum is not round, but lunate, or semicircular, shelly, transparent, devoid

of spiral structure, and in one genus, Hydroccna, furnished with an internal process.

It should here be remarked that in all probability Ilelicina and Hydroccna really

belong to different families. Ilelicina is a lenticular, smooth, or nearly smooth, form,

whereas Ilydrocena (^Georissa) is subturrited or subconical, with rounded whoils,

and, as a rule, with raised spiral sculpture. The few Burmese forms of ITelicina are

small, none exceeding one-third of an inch in diameter, but the species of Georissa

are minute.
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Tho true Pulmonata are nearly twice as numoroiis as tlic operculntecl land shells,

and comprise, in tlie same manner, forms belonging; to several families, although by

far tho greater jiortion are included amongst the IIdici(l<e. The forms referred to

the TcatacdUdce differ greatly from the typical genus, a carnivorous tyise of slug.

But little is known of the habits of Streidtixis and Eimea ; the former a peculiar

hyaline shell more or less depressed, and with the lower whorls excentric from the

axis of the upper, so as to have a remarkable appearance of distortion
;
the latter

also liyaline but turrited or pupiform. Both have a peculiar bicoloured animal, red

and white, or yellow.

The only true slug, Limax viridis, yet described from Burma is so imperfectly

known that its generic relations are obscure; it is a small green species inhabiting

mangrove bushes. The genus Hdicarion however comprehends several slug-like

moUusou, having the animal much too large for complete retraction into the shell,

which is somewhat ear-shaped, thin, and with high lustre. I'ttriitopsis is another

VitrinaAiki.' genus. An'oji/uinta is reversed, depressed and thin, with a sharp keel.

M(icrochliiiii)/s is composed of smooth discoid or subdiscoid shells, all very thin, with

a thin lip and high lustre. The animal is provided with long linguifurm processes

to the mantle, and these processes, whilst the animal is crawling, are reflected over

the uppi^r surface of the shell. The relations of tho shells referred to Naniim are less

accurately determined, all are more or less discoidal, but with some sculpture above.

Sitah consists of thin turbinate or subconical species, usually with some sculpture.

Ucmiplecta of comparatively large subdiscoid shells, sculptured above, smooth below.

Snphina is a genus of discoid or subdiscoid species, smooth, thin, and resembling

]\Iacrochhimijs, but remarkable for ha\-ing a slit-like groove in the margin of the mouth
below, near the axis of the shell. Sesara is lenticular or discoidal, ribbed transversely

to the whorls above, smooth below ; there are usually teeth in the mouth, and the lip

is more or less thickened. Trochomorpha comprises thin, lenticular shells, very

shaqdy keeled. Pkctopylis consists of thick discoid shells, for the most part quite

flat above and concave beneath ; the lip is thickened and often toothed, and there is

a remarkable barrier formed by teeth aii<l transverse laminae in the whorls some

distance behind tlie aperture. The true Helices found in Bm-ma are not numerous,

and are mo.stly distinguished by having the margin of the aperture slightly expanded;

the majority are flat shells, butZT. eapitiuin is conical and finely coloured. H. hifoveata

is concave both above and below. The animals of the genera Ilelicurion, Vilrinopsis,

Ariophanta, MacrocMamys, Nunina, Hitala, IFemipleeta, Sophinia and Sesara have a

large glandular dejjression sometimes, as in Macroclilamys, with a projecting lobe

above, at the posterior extremity of the creeping disk or ' foot.' This is extremely

minute in Trochomorpha, and wanting in Uclix and FTcctnpyiis ; se\'eral other pecu-

liarities of structure, such as a groove running along the edge of the foot, are also

characteristic of the former group.

The otlier genera of the IMicidcc are distinguished, as a rule, by being much more
elongate or turrited. Ainpliidromus comprises some large handsome species conically

ovate in form, lemon yellow in colour in parts, usually classed as Bultmina. Some of

these shells are worn as an ornament by women in parts of Tenasscrim. Hfenogyra

gracilis is a small white lustreless turrited shell, common throughout India and

Burma : the animal is lemon yellow. Glessula, commonly classed as Acliafina, consists

of thin, horny, highly polished species, some with short, others with high spires.

The mouth ends in an imperfect channel, which appears as if truncated below.

Hapalas consists of whitish subovate shells of moderate size. Fupa of minute ovate

forms, the mouth usually denticulate. Hi/pselostoma is conical, or subdiscoidal, with

the mouth free, expanding, and not opening, in the usual dii'ection, but turnt'd

upwards or forwai'ds. Clausilia is a turrited shell reversed, with teeth in the mouth,

the peculiar sub-genus Oospira consisting of thick ovate shells, whilst in JVeiiia,

a South American subgenus rejjresented by one form in Pegu, and another in Upper
Burma, the mouth is free and expanded.

The VeroHicellidfc are shell-less mollusks covered with a thick coriaceous

mantle; the breathing and other orifices below the margin. The Succineido', or

amber snails, are named from their colour. They are thin shells, with largo

U
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moiitlis and a sliort spire, fouud in damp places aud sometimes amongst the leaves

of palm trees.

As a rule, all land shells are most abundant in the neighbourhood of limestone,

and the limestone hills, so common in parts of Burma, usually abound in mollusks.

Not infrequently some species are confined to the neighbourhood of limestone, and
occasionally particular forms appear restricted to one hill or range of hills. There
is a remarkable instance near Jlaulmain, one of the richest localities for land shells

in the world. The various isolated limestone hills in the Salween and Atturan valleys

are in many instances inhabited by peculiar species dilfering from those found at

other hills. These hills are separated from each other by flat laud liable to flooding,

and it is very probable that the tract was formerly an archipelago, and that the

sea occupied what are now the low flats of the Salween valley. This is probably the

cause of the present isrdation of the species occurring. Tlius at the ''Farm Caves"
Sophina schintostelis and .S'. d/scoir/d/is, Sexara pi/hu'ra, V/iinsilia j>//il/ppin)m, Sfrefitaxis

Sankeyi, Uyhocystis (/ravida and Itiipliaulus ehri/salis occur, none of which, Stoliczka

says, are found on the perfectly similar limestone hill at Dumotha (Dham-ma-tha),
only fifteen miles distant, where, however, Sopliina forahllis, Sesiira infrendenx, Ilydro-

cena (Geon'ssa) liratula, Biplommatina carneola, Pterori/ihis {liJtivntuma) Uaughtoni,

etc., are met with.

Several of tlie above forms are peculiar so far as the Bunuese area is concerned,

no species of Rliiosioma, JTi/boci/xfi's, or HiipJiauIiis having been found elsewhere in

Bui'ma, whilst Closiophis and the peculiar type of Clausilia ( Oospira), represented by
C. 2)^iiJippi('>M and its allies, has not been discovered anywhere else in the world, and
Sophina is almost peculiar. Closfoplu's, however, may, as already stated, be merely
a distorted Diplommatina, no second specimen having been found. ITyboci/stis is

found in Upper Siam, Pterocijclun [Rltiostoma) in Siam, Cambodia and Cochin-China,
Raphaidus m Penang and Borneo, one species presenting some distinctions of no
generic value, but distinguished as Streptauhm, being found in the Eastern Himalayas.

Leaving apart this very marked assemblage of species, the moUuscan fauna of

Tenasserim is on the whole closely allied to that of Siam and the ilalay Peninsula, and
has numerous connections with the forms existing in the Malay Archipelago. The
fauna of the Mergui Archipelago has not been sufficieutly ascertained to justify any
conclusions ; it is probably very rich. Tliere is a marked distinction between the

species found in Tenasserim and those inhabiting other parts of Burma, the latter

being allied to Assamese and Himalayan types for the most part; but in the Thayet
district of Pegu, and still more in Upi)er Burma, a very different association of forms

is found, having some alliances with the species found in the Peninsula of India, and
also some forms allied to Central Asiatic and Chinese types. There are thus at least

four well-marked molluscan faunaj found in Burma, and it may perhaps be useful to

notice some of the most characteristic. The provinces are the following :—

-

1.—Arakan and Southei'U Pegu. Pomatias peguensis, Ptcrocijdus parvus, Ahjcicus

ingrami and allies, A. politiis and allies, A. polijgonoma, Piipina ariata, Hdicina
arakanensis, Streptaxis hurmanicus, Helkarion gigM, Semra mammiUaris, S. helicifera,

Nanina textrinn, lYochomorpha cadra, Pledopylis pledostoma, I', karenonim. Helix
ddihrata, Amphidroinus sinensis, Glessula pertenuis, G. gemma, G. peguensis, Clausilia

fusiformis, C. arakana, C. Thccibaldi.

2.—Upper Burma and Thayet district. Helix similuris, H. scalpturita, H. bolus

and allies, JI. capitiwn, U. iapcina and allies, Nanina paiisa, irypsdodoma tubiferum,

Pupa insularis, P. canopic/a (the last two species not fouud in Pegu).
3.—Limestone Hills near Maulmain. Acmdla hijalina, Cgdo/i/wrns cah/x, Ptero-

cydus ater, Ithiosloma Uaughtoni , Alycans amphora, Diplommutina ciispata, llyhoeytis

gravida, Paphaalus dirysnHs, Georissa rairesiana,i;\c., iStreplaxis pctiti, S. bombax, and
several other species, J^nnea cylindrdloidea, Yitrinopsis atarancnsis, Sophina several

species, Sesnra infrendens and allies, S. pylaica, Pledopylis adiatina, P. cydaspis,

Jlypsdostoma duyanum, Clausilia [Oospira) philijtpiana and allies, C. insignis.

4.—Tenasserim. Cydopliorus expansiis, Alyca:us pyramidalis, Megalomastoma
sedilabrum, Pupina arula, lldieina mcrguiensis, AriopJnvita rdrorsa, Mueroddamys
resplendens, Nanina artijiciosa, Situla arx, ITeniipleda saturnia, Helix merguiensis,

H. bi/oveaia, Amphidromus atricalloaus, A.Janus, etc."



COSCnOLOGY. 1G3

Sul)-nr<l(.r PNEUMOBRAXCEIA TA

.

Terrestrial air-breatliers. Shell closed by an operculum, whicli is occasionally

{Biplommatiiui) retracted out of siglit from the aperture. Tentacles contractile

simply, not retractile by inversion, as in the Ilelicida;. Sexes distinct. Tlie oper-

culum is very variable, being spiral and liorny as in Ci/clophorns ; spiral and shelly as

in Hi/bocystis ; or non-s])ii'al and shelly as in Hdicina, with numerous curious modi-

fications in different genera. The Burmese species embrace some of the smallest

land shells as vrell as the largest found in that region.

Fiuaihj TruncatellidEe.
TEUyCATELLA, RlSSO.

Operculum homy, subspiral. Apex of shell decollated.

,, VALIDA, Pfr. Arakan Coast.

These small shells are littoral in their habits, and always found close to the sea.

They walk something like a leech, whence their name of ' looping snails.'

Famihj Acmellidse.

AciTELLA HTALINA, Thcob. and Stol. Miuilmain.

,, MoRELKTi.vxA, Nov. Batto Malvc. Nicobars.

,, EoEPSTOKFFiANA, Nev. Katchall. Nicobars.

The natural position of those small shells was regarded by Stoliczka as inter-

mediate between the Rissoidie and Cyclopltoridce. The single species from Maulmain
is extremely rare.

Familij Cyclophoriclse.

Operculum spiral, horny, shelly ; or composite, partly horny, partly shelly.

rOMATIASIN^E.
PoMATiAS, Stiider.

Operculum cartilaginous, paucispiral, and formed of two lamina', one outer and
one iuner. Shell turrited.

,, PEGUENSis, Tlieob. Gwali Hill. Arakan Coast.

CYCLOPnORIN^.
CrcLOPHOErs, Monffort.

Operculum horny, multispiral. Shell turbinate.

,, PEENOBrLis, Gould. Tenasserim.

A splendid shell of G4 mills, diameter. Mouth usually rich orange red, but
sometimes white.

,, AHEAXTiAcrs, Schum. Amherst and Maulmain.

This is an eipially fine shell, and seems the representative species of the last in

Martabun.

,, TnE0B.u.DiANns, B. Tondoung near Thayet-myo.

The figure in the Conchologia Indioa, pi. cxliv. fig. 2, is a var. of C. speciosus,

Pliil., and quite unlike Benson's species.

„ PULGXTEATUs, Pfr. Pcgu. Mimboo.

This is a veiy variable shell in .size and colour, ranging from 47 mills, to 31 mills.

The lip is somtimes deep orange, sometimes pale or yellowish, and rarely white. In
hot and arid spots a dwarf race is found of only 19 mills, diameter.

,, jjATESs, W. Bl. Pegu and Arakan Hills.

A small solid race closely allied to the last.
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CvcLOPHOErs AETHEiTicrs, Theobald. Hill j-anges of Pegu.

This is a large and hypertropliicd all}- of fuhjuratm, ranging from 44 to 53 mills.

Lip either white or orange.

„ TLATILABRIS, B. PegU.

,,
EXCELLENS, Pfr. MartabaH Province.

C. Ilaughtoni, Theob.

V. lalteatus, B.

C. serratizona, Thorpe.

The general character of these shells is a fnniculatoly coloured keel and a pale

peripherial band. Not having seen the type, I follow PfeLtfer in accepting C. excellens

as the common Maulmain shell.

„ AFFiNis, Theob. Martaban Province.

,, Phateei, Theob. Martaban Province.

The last three species are nearly allied and probably local races, each having

a restricted range in the proviuce of Martaban, or, in other words, incipient species

in process of differentiation.

,, SPECiosns, Phil. Martaban Province.

A handsome and variable shell as to size and markings.

,, opnis, Hanley. Tenasserim.

,, EXP.iNstjs, Pfr. Tenasserim.

This species varies much in size.

,, Malayan us, Pfr. Upper Salween Yallcy.

,, roRPHYEiTicrs, B. Tenasserim.

,, suiiL.EViGATus, W. Bl. Bhamo.

,, ciiTPTOMPHALrs, B. Ava.

,, coExu-VEXATOEiuii, Sow. Ava.

,, scuREA, B. Arakan Hills.

,, ZEBErxus, B. Bhamo. Ponsee.

,, Chaepentieei, Mouss.
var. Kicoharinis, Mart. Nieobars.

(CvcLOHELix) TCEBO, C'liem. Nicobars.

,, CEOCATUS, Born. Kicobnrs.

,, FOLiACEUs, Chcm. Andamans and Xicobars.

C. Leai, Tryon.

This solid shell, with its frills of varices, is of quite a different type from any of

its allies on the mainland.

The flat discoidal Cydophori may be conveniently separated from the turbinate

species. The small Burmese species have been referred to Scahrina.

(Scabeina) calyx, B. Sraulmain. Farm Caves.

,, IxGLisr.ixA, Stol. Bamathat Hill.

,, HispiDULA, W. Bl. Mya-leit-doung. Ava.

Lagocheiltjs, Theuhahl.

These are small turbinate forms, with a notch in the peristome.

,, SCISSI5IAEG0, B. Phaiethan Hill. Tenasserim.

,,
TOMOTEEiiA, B. Arakan.

,, LEPOEixns, W. Blanford. Thayet-myo. Akouktouiig.

,,
WArNEFORDiANCs, (j. Ncvill. Andamaus. Nicobars. Great Coco.

,, RoEPsTOEFFi, Morch. jSicobars. Kamorta. Katchall.

,, GALATHE^, Morcli. Nicobars. Kamorta. Katchall.

Other species arc Z. trorhoides, Stol., and />. sti-iolutun, fromjPenang. L. garreli,

Eyd. ct Soul, Sumatra. L. polyncma, Moreh, Teressa.
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Leptopoma, r/eiffrr.

These are small light thin sIk^Hs, the imimals being of arboreal habits, bnt with

no very marked characters.

,, ASPiRANS, B. Pegu and Tenasserim.

,, KoiiPsTORFFiAXi-.M, 0. Xev. Andamaus.

Dkrmatocera, H. and A. Adams.

This genus is distingnished by carrying an erect horn on the extremity of the

foot. One species is reiferrcd to it by INevill with doubt

,,
iJtMAcrLATUM, Chom. Nicobars. Ivatcliall.

Pteeocyclos, Benson.

Operculum horny, multisjiiral, concave within, lamellated without. Shell de-

pressed, widely umbilicatod. A wing-like dilatation of the peristome at the suture.

ATEE, Stol. Ataran Valley.

Aeakanensis, W. ]!I. Tonnghup, Arakan.

CETEA, B. • Phaiethau Hill, Tenasserim.

Feddeni, W. B1. Pegu.

iNSiGNis, Theob. Upper Salwcen Valley.

PARVUS, Pearson. Sandoway.
PULLATus, B. Pegu.

Rii OST05IA, Benson.

Last whorl free towards the mouth, with a straight porrect tube in place of the

wing of Pterocychs, and a deeply cupped shelly operculum, the cou\-oxity external.

,, HiUGHTONi, Benson. Maulmain.

SpiEAcniTM, Benson.

A sutural tube in addition to the wing (of Pferoctjclos). Operculum shellj', flat

or convex (cupped).

,, AvAxcir, W. Bl. Ava and Pegu.

,, AxDERsoxr, W. Bl. Bhamo.

,, Bhamoexse, Theob. Bhamo.

,, BiTFBiFERUir, Tlicob. Bluimo.

,, (opisTnopoRus) GoEDONi, B. Maulmain. Toung-ngoo.
Jeedoxia, W. Blanford.

Operculum multispiral of two lamina;, the inner horny, the outer shelly. Shell

email, turbinate.

,, Phatrei, Theob. Upper Salween Valley.

Cychjphorus hiiiratus, Beddome {fide Hanley).

PUPININ^.

Shell turrited, more or less tumid.

Mecu-ojiastoma, Guilding.

Operculum thin, horny, multispiral.

,, secthabee, Gould. Yanglaw. Tenasserim.

BnAPnAUurs, Pfeijfer.

Operculum thin, horny, multispiral. Shell thin, rugose. Mouth circular, with
expanded peristome, and a short tube adnate to the peristome. Tentacles long.

,, cuRYSALis, Pfr. Farm Caves, Maulmain.

In this species the peristoraial tube lies in the same plane with the peristome.

PACHTsiPHON, Theob. et Stol. Kwengan.

In this species'the peristomial tube is bent back bchiml the peristome.
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Hyboctstis, Bfiison.

Operculum thick, shelly, miiltispiral, with a -well-marked scar of attachment
internally. Shell thin, but tumid.

,, GKAvroA, B. Damathat Caves. Farm Caves.

Otopoma bleitnus, B. (jun.)

Prpixi, Viguard.

Operculum thin, homy, multispiral. Shell piipiform, lustrous ; mouth circular,

•with a sUt on each siile.

,, AKULA, B.

,, ARTATA, B.

„ BuxFoRDi, Theoh.

,, PEGrESSIS, B.

,, HrN-GEEFORPIAXA, G. Xc^-iU.

„ JVICOBAKICA, Pfr.

Registoiia Nicobarica. Pfr.

Yunglaw. Tenasserim.

Posru aud Arakan.
Po,iu.

Shuay-gyeng. Zwagahiu.
Hsiiddan Koo. Sidween Valley.

Gi-eat Xicobar.

The 2ficobars.

Family Diplomniatinidse.

diplommatixinm:.

DiPLOjnfATisA, BemoH.

Operculum minute, homy, retracted beyond sight from the aperture,

tumid in the middle, the penultimate whorl being constrictetl

AFFI^^s, Theob. Upper Salween TiiUey,

Shell small.

Columella twisted.

CARXEOLA. Stol. Damathat Caves

EXtus, "W. Bl. ilya-leit-doung. Ava. Farm Caves.
GLABKR, TV. Bl. Akyab.
XAXA, VT. Bl. Akouktoung on Irrawaddy E.
POUTTS, TV. B. Phoungilo near Xegniis.

POLTPLErRis, E. Xattoung in "Western Pi-ome. Maulmidn. S;indoway.
PUPJiFOKJUs, Theob.
prppEXsis, TV. Bl.

EicHTHOFExi, Theob. et Stol.

SCALAKOIDEA, Thcob.
Salwisiaxa. Theob.
SPERATA, TV. Bl.

(Palaixa) axgulata, Theob. et Stol.

„ CKISPATA, Stol.

Clostophis Saxkett, B.

No second specimen has ever been discovered.

tnaiina.

Fpper Salween Valley.

Puppadoung, Ava.
Toungtalon, ilaulmain.

Ava.
^

Tpper Salween Valley.

I\ioung-jo, Arakan Hills, ilaii.

Choukt;ilon. South of ilalmain.

Damathat and Farm Caves.

Farm Caves, ilaulmain.

It may be a distorted Diplom-

ALTC-EIX^.

Altcsts, Gray.

Operctilum subtestaceous, multispiral. Shell turbinate or depressed, constricted

behind the aperture, and with a sutural tube of variable length.

,, AMPHORA, B. Farm Caves. Kaugun Caves.

,, ARimxATrs. B. Tondoung, near Thavet-mvo.
Avj:. TV. Bl. mils East of ilandalay.

„ .\xDAMANr^, B. Andamans.
,, BrFROss, Theob. Fpper Salween Valley.

„ CRisPAtrs, God.-Aus. Maulmain.
„ crcriXATTS, Theob. Upper Salween Valley.

„ FErDE>-iAsrs, Theob. Upper S;dween V;illey.

„ GRAPHicrs, TV. Bl. Chuegalay sukan. Arakan Hills.

„ GUBER, TV. Bl. Akyab.
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Ar.Tc.ijns innnus, "W. Bl. Arakan Hills. Myanoung.

Ingrami, W. lil. Arakan Uills.

„ KcBZiANUs, Thuob. et Stol. Kattoung in Western Prome.

„ MAUGAurrA, Tlicob. Upper Sahveen Valley.

,, I'OLiTus, W. Bl. Phoungdo, near Cape Ncgrais.

,, poLi-GoxoMA, W. Bl. Arakan Hills.

,, ryuAMiuALis, B. Therapon Hill, Tenasserim.

,, prsiLLCs, God.-Aus. Nattoung in Western Proiue.

BiciiTiioi-ivXi, W. Bl. Kaugun and Farm Caves, Maulmain.

,, succixEUS, W. Bl. Jloditourig, Arakan Hills.

scFLPTiLis, B. Tondoung, near Thayet-niyo.

,, TKNUi.A, B. Mail in Arakan. Attaran Valley.

,, TMBOXALis, B. Akouktoung on tlui Irrawaddy K.

,, YKsTmis, W. Bl. Moditoung. Baumi. Akyab.

,, VuLCAXi, W. Bl. Puppadoung.

Fmnihj Cyclostomiclss.

Omphaxoteopis, Pfeiffcr.

Mr. W. T. Blanford, who has recently described three species of tliis genus, justly

remarks that it is unknown in India or Burma, being confined to the Islands, and is

especially common in the Mascarcnc Islands and in Polynesia. The shells are per-

forate, with an umbilical keel more or less distinct.

,, DisTEUMlXA, B. Andamans.

,, AxDKRsoxr, W. Bl. Andamans.

,, PALLIDA, W. Bl. Andamans.

„ nix-cssATA, W. Bl. Andamans.

,, coNoiDEA, For. Nicobars.

Family Helicinidse.

HELICININiE.
llKLicrxA, Lamarch.

Operculum lunate, shelly and devoid of spiral structure. The animals of this

genus possess the power, in common with the NerUidm and Anrimlidce, of dissolving

the internal or columella portion of their shells, thereby obtaining more room for the

comfortable disposition of their stomachs and other organs when adult. The species

are mostly insular or littoral in their distribution.

,, Arakaxexsis, "W. Bl. Basscin. Eamri and Andamans.

,, AxDAMANicA, B. Audamaus. Js^ieubars and Cocos.

,, CRociNA, B. Toung-ngoo.

,, Meeguiexsis, Pfr. Mergui.

,, scEUPULUM, B. Andamans.

,, DuxKEEi, Zel. Camorta. Preparis Island.

,, BE^^^ANA, Pfr. Nicobars.

,, NicoBARicA, Phil. Nicobars.

This genus may be regarded as somewhat feebly represented on the mainland or

Burma proper; the species being small and the individuals not numerous. The finer

and more typical fonus are from the West Indies.

HTDROCENINiE.

Hydeocexa, Parryess.

The shells of this genus are minute, turbinate, and generally spirally striated,

and harbour under stones or adhere to rocks. Tlie operculum is shelly and furnished

ipteriorly with a slender spinc-likc process.

,, Blanfordiaxa, Stol. Chouktalon and Farm Caves.

„ FEUSTELLLUM, R. Mya-lcit-doung, Ava.
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Htdkocexa fbateexa, Theob. ct Stol. Chouktalon. South of Maulmain.
„ ILLEX, B. Phaithan Hill, Tenasserim.

,, LiEATCLA, stol. Dauiathat and Toungtalon Hills.

,, PTXis, B. Tondoung, Thayet-myo.
,, Rawesluva, B. Farm Caves, ilaulmain.

Xeritixa, Lamarck.

The Xeriiinas are mainly inhabitants of fresh or brackish waters and in Burma
are particularly fine and numerous within the tidal portion of its streams. The}- aic

often externally coated with a lustrous glaze, deposited on tliem by running water,
which entirely conceals and disguises their true colour and is not easy to remove.
Their spire is often much eroded from the excess of carbonic acid in the water wherein
they reside, as is the case with Melatiia and Unio from a like cause.

)»
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*TURB0 EADIATUS, RcOVC.
*

,, I'KTHOLATrS, L.
*

,, poKPHTniTicu!*, Gmcl.
*

,, conox.vns, (iincl.

*
,, AKGYKOSrOlIA, L.

Sub-f,imily ROTELLIN.E.

RoTKi.r.A, Lamarck.

Shell hi^lily polished, hanilsoinely viiilegatcd, and with a large uinhilieal 'callus.'

Oj)erculuni thin, horny.

* „ sp-

A .species of this genus is found luiried in Ihc sands in cnunfless nuniliers along

the Arakan Coast. The advancing waves wash tlieni out, but they soon luiry tlum-

selvcs again when the water retreats.

Order SCUTIBRANCHIATA.
Gill consisting of two series of lanielhic over the neck or undcu' the edge of tiie

mantle. Sexes nnite(l (ITeruiaphrodite). The Sciitihranchidtd embrace a vast number
of species, luostl}' littoral in tiu'ir ludiits, and neslling among the s(^a weeds and rocks

along the shore. Tliey are vegetable feeders, and comjirise spiral sludls, as Xrri/ii

and Tiochus; patelliform shells as in I'atclla and Fissarclhi; and nuiltivalvc shells

like Chiton.

Sub-onl(-r PODOrHTIIALMA.
Eyes pedunculate. Shell and operculum spiral.

Faiiiili/ Neritidae.

Nerita, Linno'ns:.

Operculum horny, solid, with a shelly coat on each side, the outer surface

usually granular.

*
,, roLiTA, L. Andamans.

*(Pila) cmtYsosTOMA, Ecovo.
*

,, cosTATA, Chem.
*

,, PLICATA, L.

*fTnia,iosrYLA) Ai.iiifir.r.A, L. Andamans.
*

,,
BUKMAXICA, Phil.

*
,, .SOrAMMfLATA, Lc Guillou.

*
,, ATKoruiirrKKA, liccluz.

*
,, GEyzAUUM, llecluz.

Siih.fmmhj TllOCIIINiE.

Operculum horny, multispiral.

*Bei,puint;la Pekonii, Kien.

*TKOcnus Nir.oTicus, L.
*

,, OBELiscus, Lara.
*

,, STELLATUS, Gmcl.
*

,, INBISTINCTUS, Gray (non Phil.).

*
,, Teanqdedauicus, Chem.
,, ri-NCTATUs. Andamans.

*P0LrD0NTA SQUAKllOSA, Lam.
*

,, MACULATA, L.

,, INCARNATA, Phil. Andamaus.
*(lNFrNDIBUI,UJl) RADIATl'.M, DillwyU.
Clancclls iiicKODoN, K. Adams. Andamans.
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MoxiLKA "Wakxfordi, G. and II. Nevill. Andamans.

,, CALYcuLus, Wood. Aiulumans.

T. Jfunoni, G. and H. Nevill.

,, CALLiFERA, Lam.
FoRsK^iiiA puLcnEiuii.MA, A. Adams. Andamans.
EucoELUS FOssALATUs, Sowei'bic. Andiimans.

„ FovEOLATUs, A. Adams. Andamans.
*iIoXOD0NTA TKICABINATA, Lam.
* „ CANALIFEEA, Lam.
*" „ YiELLoTi, Payraud (a McditciTanean species), Hanloy MS.

Mr. G. x^e^ill, liowever, questions the correctness of tkis identification.

GiBBULA Blanfoedllna, G. and H. NevilL

,, SroLiczKAjfA, G. and H. Ncvill.

STOMATELLIX.T;.

Toot thick, fleshy, developed posteriorly. Operculum thin, horny, paucispii-al,

often wanting.

Brodeeipia, Grd)/.

Shell non-spiral, ancyliform, ovate.

*
,,

lEIDESCENS, lirod.

Family Haliotidae.

Operculum none. Shell ear-shaped, with a series of marginal holes. Internally

nacreous and iridescent.

*Haliotis ovina, Dillwyu.
*

,, VARiA, L. Andamans.
*

,,
SEllISTRIATA, EeCVC.

Sub-order EBRIOFHTEALMA.
Eyes sessile, or on slightly raised tubercles on the outer bases of the tentacles.

Operculum none. Shell symmetrical, non-spiral, aperture not pearly.

Family Fissurellidae.

Shell either pierced at the apex, or grooved or fissured anteriorly.

*ElSSnEELLA, sp.

ScuTus, Montfort.

Shell depressed, shield-shaped, more or loss covered by the mantle. "White.

Apex at the hinder third. The animal black.

* ,, coEETJGATTjs, Recve.

Famihj TecturidSB.

The " false limpets," as they arc called, are distinguished from the PateJIiiffr,

by the gill being single and placed in a cavity in the right side of the ueek, instead

of forming a series of laminse between the mantle and foot.

*TECTtrEA FLTTviATiLis, "W". Blanford. Bassein River.

„ BoENEONENSls. Andamans.

Family Patellidse.

Shell conical. Gill, a more or less complete ring on tlic inner surface of the

mantle.
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Limpets .sometimes excavate (on calcareous rocks) shallow roostinp; places for

themselves, but can crawl about over the rocks for short distances. Thoy are largely

used for bait, and arc wholesome food for man.

*Patella testcdinaria, L.
*

,,
SACCHARrXA, L.

*
,, KADIATA. I5orU.

*
,, ASTER, lleeve.

Familij Chitonidae.

Shell foi-med of eight transverse imbricated plates immersed in the coriaceous

mantle which forms an expanded margin beyond them. Sexes united.

CniTON NicoiiAKicns, Cliem.

Abounds on surf-beaten rocks in company with limpets, and is gathered for food.

Order PULMONATA.
Terrestrial, marsh or fluviatilo, iuoperculato moUusks, which breathe air directly

by means of a vascular lung chamber.

Sexes united (Ilermaphroilite). With a few exceptions the members of this

order are herbivorous, a few shell-less forms feed on worms and other moUusks. Tlie

tentacles are retractile by inversion, as may be noticed in the commoa garden snail

Ilelix aspersa.

Thecarliest contribution to our exact knowledge of the land shells of Burma was

made by Dr. ifason forwarding to Dr. Gould a collection of thirty-five species, made

in Tenasserim, and, about the same time, ilrs. Vinton also forwarded to the same

gentleman shells ft-om both the Thoungyeen and Tenasserim Kivcrs. The largest land

shell sent was Cijclophorun pernobtlis, Gould, a richly coloured species, which tlio

Xarens (acconling to Dr. Jlason) call the 'primary shell,' i.e. the one from which the

others are deiived. The Burmans call it the 'quel' shell, as they say it calls out

'quel, quet.' With reference to sounds produced by snails, it may be remarked that

the noise made by tho common English snail, crawling on the outside of a window
pane, during the still hours of night, and scraping over tho glass with its shell, is

alarming to the timid and has served for the foundation of many a ghost story, or of

stories of mysterious sounds and occurrences which belong to that order of nan-atives.

Another handsome shell, then first sent, was Bulimus alricallosus, Gould, which the

Karen maidens wear as an ornament to their buxom persons and name the ' heron's

dung' shell. The next considerable collection of land shells was made by myself,

and most of the new .shells were described by Mr. Benson in the Annals and Magazine

of Xatural History. Still later additions to our knowledge of the suliject were made
by Messrs. W. T. Blanford, Fcdden, Stoliczka and myself, and in Upper Burma by

Dr. Anderson when on the Yunan expedition.

Sub-order GJEOPEILA.

Family Oleacinidae.

Opeas gracilis, Hutton. Throughout India and Burma.

Achatina octona, Gould.

Abounds everywhere, and is often associated with Fnnea hicolur. Animal yellow.

,, WAi.KRRr, B. Andaraans. Salween Valley.

,, lEREBRAi.rs, Theobald. TT]iper Salween Valley.

,, NiconARic.\, Miirch. Nicobars.

PROsorEAS Hauohtoni, B. Andaraans.

Opeas Pealei, Tryon.

This heavy shell, with a thick epidermis, is sufficiently distinct from its allies

to be generically separated. It seems confined to the Audamans.
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Pkosopeas Roepstoeffi, Moi-L-li. Kicobars. Little Coco.

,, ACHATES, Murcli. Nicobiirs.

„ ACHATLN'ACEA, Pfr. Cumorta. Sarawak.

„ cojioKOEXsis, Pfr. Comoro.

BACiLLra, Theobald.

Tliis genus, type i?. ohfiimm, forms a svell-marked group wholly distinct from the

type G. fffinma. The shells are turrited and of a peculiar white diaphanous waxy
structure, with or without a deciduous epidermis. They seem intormediatc between
Opeas and Gkssula, with nearer relations to the former.

,, OBTnsuM, W. Blanford. Bhamo.

,, Theobaldi, Hauley. Upper Salween.

Not the erroneous locality, Teria ghat, given in the Con. Ind. PL xii.

,, ORTnocERAs, God.-Aust. Khasi Hills. Andamans ! _^(f« Mr.
"Wood-Mason's collector.

Hapalus plicifer, '^
. Bl. Pegu.

,, PUTITS, B. Pegu.

,, pusiiLrs, W. Bl. Pegu.

,,
SCROBICUIATUS, W. Bl. Pegu.

Glessula, Albers.

Thin polished shells, elongated and tun'ited, or globose. The Burmese species

are uniform in colour and devoid of any markings. They are found on the ground

amid decayed vegetable matter.

,, BLAjfFORBiANA, G. NcviU. Pousec, Yunan.

,, Peguensis, "W. Bl. Irrawaddy Yallcy. Arakan.

,, GEiriiA, B. Arakan.

G. ffumentum, Reeve.

,, PERTENUis, \Y. Bl. Toungoup, Arakan.

,, PYKAiiis, B. Ponsee, Yunan.

,, suBFrsiFOEMis, W. Bl. Ponsee, Yunan.

,,
TENUISPIEA, B. Pegu.

SoPHiJfA, Benson.

These shells are thin and hyaline, with the columella thickened, notched, and
forming an angle with the outer lip, and with the umbilicus ridged.

,, CAiiAS, B. Maulmaiu.
iS. sehistostclis, B.

,, CON'JUNGENS, Stol. jraulmaiu.

,, DiscoiDALls, Stol. Maulmaiu.

,, FOEABiLis, B. Maulmaiu. Tenasserim.

Mackochlamys, Benson.

This genus comprises a vast assemblage of very varied character of what may be

termed ' common snails.' The surface in some is polished, and these are furnished in

many instances with processes of the mantle cajiable of extension over the whole

shell. Some have a dull epidermis, and some few are handsomely sculptured, as

M. artijiciosa, of which, however, the animal is unknown.

,, ARTiFiciosA, B. Phaiethan Hill. Tenasserim.

,, ASPiDEs, B. Tenasserim.

,, Atkixsoni, Theobald. Maulmain.

,, BiEMANA, Pfr. Tenasserim.

M. aoerra, B.

,,
CHOiNix, B. Andamans.

,, CLiMACiERicA, B. Arakan Hills.

,, coMPLXTViAxis, W. Bl. Arakau Hills.

,, CONVALLATA, B. Thcrapon Hill. Tenasserim.

This species and the previous one arc local representatives each of the other.
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MvcEOcnLAirrs coxsefta, K.

CYCLOIDEA, Alters.

CASSIDULA, B.

CAUSIA, B.

DiDRicnsENir, Morcli.

EXUL, Theob.ild.

M. Andamancnsis, Tr\'oii.

GORDOXLE, B.

HONESTA, Gould.

HYPOLErCA, W . Bl.

r.vDiCA, B.

M. vitrinoides (auctorum) not Desliayus.

M. petrosa, Hutton.

,, IvuMAHExsrs, Tliuob. ct Stol.

,, LEVICUI.A, B.

,,
MOLECTLA, B.

,, NEBULCSA, "W. Bl.

,, rAUXILLULA, B.

,, PETASUS, B.

,, PEKPAULA, B.

„ POONGi, Theobald.

„ EESPLEXDENS, Phil.

,, STEPHUS, B.

„ EA3I1UEXSIS, "W. Bl.

,, lloEPSTOKFFI, Moudl.

„ TEXTUIXA, B.

SlTAI.A ATTEGIA, B.

,, AliX, B.

,, CO.N'FIXIS, W. Bl.

,, (lUATULATOE, AV. Bl.

„ I.IKK'INCTA, Stol.

COXULA, AY. Bl.

Kaliella eastigiata, Hutton.

„ BAIiAKPOEEXSIS, i'tV.

Damatbat Caves. Maulmam.
Muuluiain.

Maulmain.
Phaiethau ITill, Tenasscrim.

Kicobars.

Andaman*.

Maiilmain.

Arakan. Pegn. Tenasscrim.

AraUan Hills. PefAU. Bliauio.

Pepu {fde Blaufuril).

Kuraah Hill, Sandnway.
Tenasseriiii. Pef;n.

Pesu. Martaban.

Pegu.
Thayet-myo.
Tenasserim.

Arakan. Pegu. JLiulniaiu.

Maulmain.
Mcrgui. Bhamo (Xevill).

Andanians.

Piarari.

Kieobars.

Pegu.
Pegu. Avn.
Therapon Hill. Tenasscrim.

Thayet-myo. Ava.
Irrawaildy Valley.

Maulmain.
Arakan.

Arakan {Jide Nevill).

Bhamo (Nevill). Pegu.
Arakan Hills.,, POLTPLEURIS, "\Y. Bl.

A local representative of the Ivliasi Hills K. haacunda, B.

Sesara, Alters.

A well-marked group of shells peculiar to Burma, but some of them bearing a
considerable resemblance to the little Xorth American H. hirsute, Jay.

„ iNERMis, Theob. Ataran Valley.

,, Ataeanexsis, Theob. Banks of the Ataran.

,, HuXGERFOEDlAXA, Thcob. Salwccn Valley.

„ CAPESSEXs, B. Maulmain.
,, IXFREXDENS, Gould. Maulmaiu. Tavoy.

S. TickelU, Theob.

,, PYLAicA, B. Maulmain.

The three which follow belong to a different division to the above.

,, Basseixensis, W. Bl. Bassein District.

,, helicifeea, W. Bl. Arakan Hills.

,, MAMJiiLLAEis, W. Bl. "Western Prome.
EoTULA ANCEPS, Gould. Pcgu. Martabaii.

,, ARATA, W. Bl. Bhamo.
This, if distinct, is the local representative of the last.

,, niPLODOX, B. Khasi Hills. Bhamo. Arakan.

,, IxGRAMi, "W. Bl. Arakan Hills.

This is the local representative in Arakan of the last.

,, PANSA, B. Irrawaddy Valley.
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Aeiophanta tjndosa, ay. Bl. Slinn Hills, east of Ava.

,, BLAXFOUBr, Thcol). Upper Salwccn Valley.

,, EETROKSA, Goulcl. Teuasseiim.

A. saccata, Pfr. jur.

,, Satfenia, Gould. Ti-nasserira.

,, ater, Theob. Jlaulraain. Hills west of Toung-ngoo.

RnrsoTA Hauohtoni, B. Aiidaraans.

TEOcnoiiOEPHA AULoris, B. Andamans.

,, CASTKA, B. Arakan. Pegu. Tenasserim.

,, PKRCOMPKESSA, "W. Bl. Bliamo.

,, SANis, B. Andamans.

Helicaeion, FcruKsnc.

These are mostly largo slug-like forms, v;\i\\ the shell sometimes membranous
or rudimentary, and only seen about after, or during heavy rain. The auiuial is too

largo for retraction within its shallow dejjressed slull.

,,
BiRMANORXiM, Phil. Mcrgui.

,, Cheistian.e, Theob. Andamans.

,, ciGAs, B. Eyouk-hpyoo (Novill).

,, MAGNiFicus, God.-Aus. Momieu, Yuuan (Nevill).

,, Pegue^jsis, Theob. Pegu. Tenasserim.

,,
EESPLENDENS, Ncv. Sawady and Bhamo.

,, VENUSTUS, Theob. Martaban and Arakan Hills.

Cetptosoma, Theoluld.

Differs from Udkarimi in the animal being completely retractile -within its shell,

and in forming a stout epiphragm during [estivation.

,, OVATUS, H. Bl. Pegu (small var.).

,, PE.ESTAKS, Gould. Yuuan. Arakan. Pegu. Tenasserim.

Hyalijiax REixnARDxr, Miirch. The Nieobars.

,, sp. Andamans.

LiMAX viRiiiis, Theobald.

A beautiful little apple-green slug, found crawling on mangrove leaves {Rhizo-

phora). The type specimen has been lost, and its systematic jwsitiou is uncertain.

Famili/ Helicidse.

No caudal mucous pore or tentacular lobe.

VITRININiE.

Helicolimax Attaeanensis, Theob. Banks of the Attaran.

This slug (-with Sesara Ataranensis) -was discovered by myself near the ])erforated

hill on the Attaran, and is the sole member of its sub-family at present known in

Burma. A second species, Vitrinopsis nueleata, Stol., was found by Stoliczka at

Pinaug.

nELICIIX.E.

Plectoptlis, Benson.

This is a very well-marked gi'oup of flat closely-wound shells, the typical forms

of which range from tlie Naga Hills to Tenasserim. In Ceylon they are represented

by Von'lla, which externally resembles them, but is improvided with the curious

pylaic barriers, or intricate plaits, which partially close and bar the last whorl. For
full remarks on this interesting group, see Godwin-Austen, Proc. Zool. Soo. Lond.

1874, p. G08, and 187.5, p. 43. It is suggested {I.e.) that these pylaic barriers are

of service to the animals, by excluding insects, and so tending to promote the

survival of the forms thus endowed ; but these teleological arguments must bo
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acce])tcd with extreme caution, as it is the minority -n-ho are thus gif

is ditfioult to ima;4nc the precise utility of a structure (that is, quoad auy eltVct

it may have in the preservation of the species), which is wholly exceptional, and

not found to he essential to the woU-heing of the vast majority.

Plectopylis acuatina, Gray. Farm Caves, Maulmaiu.

P. reperctinsa, Gould {fide G.-Austen). Tavoy. Mergui.

„ AXDERSONI, W. T. Jil.

,,
ANGUINA, Gould.

,,
- BRACHTDISCUS, God.-Aust.

,,
JiUACHTI'LECTA, B.

,,
CYCLASPIS, B.

,,
DEXTRORSA, li.

,,
Kabenorcm, W. T. B1.

,,
plkctostojia, b.

Eeddeni, W. T. B1.

PERARCTA, W. T. Bl.

,, psEUDOPiris, W. T. Bl.

,,
EEFUGA, Gould.

P. li'iophi.1, B.

,,
SnANE.NSIS, Stol.

p. irilamcUurin, God.-.\ust.

Plectrotropis Akouktounijexsis, Theob

,, Ar.\kaxexsis, Theob.

,, BOLUS, B.

,, HEMIOPTA, B.

,,
HUTTONI, Pfr.

,, Oldhami, B.

,,
PANSA, B.

,, Pegitexsis, W. Bl.

,, PERPLAXATA, NcviU.

,, Pdayrei, Theob.

,, PILIDION, B.

,,
ROTATORIA, V. d. Buscll.

,, siMiLARis, Fer.

,, SCALPTinUTA, B.

,,
SCENOMA, B.

,, TRienoTROPis, Nev.

,, ZOROASTER, Thcob.
Semicoentj bifoveatum, B. Therapon Hill, Tenasserim Valley.

A single adult shell was all that I found of this rcraarkalile form (W. T.).

Ja.viea codonodes, Pfr. Nicobar Islands.

Teacitia anserixa, Theob. Slian States.

,, CATAST03IA, W. BL Pousi iu Yunan.

,,
procdmben's, Gould.
delibrata, B.

,, GABATA, Gould.

JI. Mirguiensis, Phil.

,, Helferi, B. Andamans.

,, Meeguiensis, Pfr. Maulmain. Tenasserim.

,, TROcnALiA, B. Andamans.
R. Bignhyi, Tryon.

A peculiar type of shell, very different from T. fallacinna, next to which it is

placed in Nevill's Hand-list.

Ganesella capitium, B. Pegu and Upper Burma; also Bengal.
G. hariola, B.

This rare shell is found on the ' SJiah lew,'' PJnjUaiilhiis emhlica, L. (W. T.).

Yunan.
Tavoy. Damathat Caves.

Moolyit Hill, east of Mauluiain.

Near Maulmain.
Damathat and Kaugun Caves.

Phaie-than Hill, Tenasserim Valley.

Heuzadah District.

Arakan. Khasi and Naga Hills.

Prome. Tliayet-myo.

Mya-leit doung. Ava.
Tha^-et-myo.

Akouktoung. Kwaydouk.

Upper Sahveen Valley.

Akouktoung on the Irrawaddy 11.

Arakan Hills.

Irrawaddy Valley. PouseCj Y''unau.

Andamans.
Irrawaddy Valley.

Irrawaddy Valley.

Irrawaddy Valley.

Pegu.
Mimlioo, Yunnan.
Ava.
jVIaulmain.

Irrawaddy Valley.

Irrawaddy Valley.

Irrawaddy Valley below Ava.
JIaulmain.

Irrawaddy 2nd defile.

Prome. Ava. Tsagain. Manwyne.

Irrawaddy Valley.

Maulmaiu. Tavoy.
Tenasserim.
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EULIMIXJE.
AMPHiDEOJirs, Albers.

The shells of this group are handsome briglitly coloured shells, and are either

uniformly coloured or have handsome markings. The yellow B. atricallosus, Gould,

is called, according to Dr. Mason, the ' heron's dung ' .shell, and is worn as au

ornament by the Karens. Gould's shell is not figured in the Conchologia Indica.

,, ANDAM.iNESsis, Mouss. Audamans.

,,
coxTRARius, Mull. Tenasserim.

A. airicaUosus, Gould.

,, Ja.vus, Pfr. Tenasserim (?).

A. africalloms. Conchologia Indica, PI. xix. f. 5 (not of Gould).

,, FriiciLLATUs, Mouss. Audamaus.

,, LEi'iDus, Gould. Jlei-gui Archipelago.

,, Moxii.iFERUs, Gould. Tavoy.

,,
SCHOMIIUKGHI, Pfr.

A. Aii(hiiniinicus, Thorpe. Andamans.
A. 17ii'ol)ii/diaiU(S, li. Tenasserim Valley.

,, [sinistral race). Thoungyeen Valley, jrartaban.

,,
SINENSIS, B. Martaban. Pegu. Arakan.
A. Jiomieri, Pfr.

,, SvLHETicus, B. Arakan.

PERONiEus NiLiGiiiicn.s, Pfr. Upper Salween Valley.

The occurrence of this shell in the Shan states, where it was procured by M.
Tedden, is a remarkable fact.

„ YiCARlus, W. Bl. Upper Salween Valley.

runx.T;.

CvLiNDRUs iNsuLAKis, Elir. Uppor Burma.
C. puHus, Gray.

Pupa {Scopehphila) Avaxica, B. Upper Burma.

„ {Scopelophilu) FiLOSA, Stol. Arakan Coast (on trees).

,, (Scopdophila) Salwiniana, Theob. Upper Salween Valley.

,,
[Papisoiiia) LiGNicoLA, Stol. Maulmain.

,,
{Leueochil(i) cjixoPTiCA, Hutton. Upper Burma.

Hypselostoma, Benson.

The type of these curious little shells with th(ur uplifted trumpet shaped mouth
was found by myself adhering to limestone rocks near Thayet-myo. In their habits

they are just like pupas, and it is not improbable other species may be discovered.

,, Bensonianum, W. Bl. Myaleitdoung, Ava.

,, Uayaxum, Stol. Damathat Hill, JIartaban.

„ TUBiFEKUJT, B. Toudouug Hill, Tliayet-myo.

SUCCININiE.

Spccinea acujiinata, "W". Bl. Momein, Yunan.

,, PLicATA, W. Bl. Tounghap, Arakan.

,, SEMisERicA, Gould. Tavoy, Pegu.

CLAUSILIIN^E.

Clatjsilia, Drapartiaitd.

Burma is rich in C'lausilias, but more species doubtless will be discovered when
the adjoining countries come to be investigated. 0. bulhiix, B., and C. tuba, Hanley,

are remarkable forms of the genus.

,, Arakana, Theob. and Stiil. Arakan Hills and ilaii, Sandoway.

,,
BULBUS, B. Banks of the Attarau.

,, FusiFoiiMis, W. Bl. Arakan Hills.
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Clai'silia Gouldiana, PtV.

„ iNsiGNis, Gould.

var.

,, Masdnt, Thcol).

,,
ovata, W. Bhiufonl.

,, Pexaxgensis, Stul.

var. (?)

,, riiir,[rrr\NA, B.

,, TUBA, llanley.

„ Theobaldi, \V. T>I.

„ VESPA, Gould.

]yiei'giii. JIauluuiiu. Salwceu V;

Tavoy.
_

Maulmain.
Hills East of Tounp;-nn;oo.

Nattoung on tlio Attaran R.
Penan g.

Andanians.

Farm Caves, Jranlinain.

Upper Sulwecn Vulli^y.

Touug-uj;;oo.

Tavoy.

STUEPTAXIX.

E.vxEA BicoLou, Ilutton.

p. mellita, Gould.

This little shell, and its constant companion
part of ludia, under stones.

,, FAKTOIDEA, Thcob.
HuiTOXELLA CYLINDRELLOIDEA, Stol.

fsTUEl'TA.XIS AnDAMAXICUS, B.

,, ik'RMAxrcDS, W. ni.

,, Blanfokui, Theob.

,, BOMBAX, B.

,, EXACUTrs, Gould.

,, ELisA, Gould.

,, Haxleyanus, Stol.

,, OBTUSUS, Stol.

,, PEirxr, Gonld.

,, Saxketi, B.

,, SOLIDULUS, stol.

,, Theobaldi, B.

,, Pfeifferi, Zclebor.

Pegu. Tcnasscrlm. Bhanio. Nicobars.

0. gracilis, is found over the greater

Upper Salween Valley.

Daniathat caves.

Andanians. Great Coco.

Pegu. Tounghoop. Toung-ngoo.

Pegu.
JIaulmain.

Mauhuiiin. Mergui.

Jlorgui Archipelago.

Kwengan Hill.

Chouktalon Hill, Maulmain.
Jlergui.

iraulmain.

llaulmain. Ye-thc-bian Hill.

Bhamo.
Nicobars. Kamorta. Katchall.

Sub-order L YMXOrifTLA.

Famihj Limnseidae.

Eyes sessile at the inner bases of the tentacles. Animal aquatic, but

the surface to breathe air. Respiratory opening on the right side,

opening on the left. Shell thin, with the outer lip simple, acute, and the

usually with an oblique fold.

coming to

Excretory

columella

Ly.UN.EA acumixata, Lam.
L. ami/gdalus, Tros.

L. c/Jniiii/s, B.

Z. riifcscens, Gray.

Z. rubiffiiiosnn, Mich.

A species as variable as it is widely spread.

,, LrTEOi.A, Lam.
,, PEREGRA, Mull.

,, YuxANEXsis, Newcombe.
,, AxDERsoxiAxns. Ncvill.

India and Burma.

L. marginata, Con. Ind. (not Michaud
)

India and Burma.
Yunan. Upper Salween
Sanda, in Yunan.
Y'unan and Upper Salwcc

Valley,

n Valley.

PLAX0RBINJ5.

Shell depressed, spiral, many-whurled. Aperture crcsccntic.

12
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Pi.ANonnis, Gucflard.

SlicU dcxtral. Foot small. Peristome thin. Tcntarlcs long.

,, coMritf;ssi-s. India. Yunan.

„ ExrsTus, Dcsli. India. Bhamo. Pign. Tenasscrim.

p. InditiM, B.

P. Coromdndeliamtn, Kiist.

P. Merguiensis, I'liil.

„ coxvKxirscn.i's, Ilutton. Randa in Tunan.

,, CAi.ATiius, B. Ava.

FamiJi/ Veronicellidae.

Yeroxicella BuKMAXoiiUM, Thcob. Aiakan. Pugn. Yunan. Tenasscrim.

See J. A. S. B. 1873, Part II. p. 31.

Fumili/ Onchidiidse.

ONCHrDITM PALLIDrjI, Stol. Pegu.

,, TiGRixu.M, Stol. Pegu.

,, TENEitrir, Stol. Pegu.

The species of Onchiditim are estuarine slugs, abounding in muddy spots within
the tidal area of largo rivers. The typo of tlie genus, O. ti/phie, B. H., abounds in

the Hugli at Calcutta. For full details of the anatomy, see Stoliczka, Jour. As.
Soc. Bengal, 1869, Part II. p. 88.

Family Auriculidae.

The animals of this family arc mostly marine marsh residents, harbouring under
stones and fallen trees, either in mangrove swamps actually between tide-marks, or in

places occasionally inundated by salt water.

Auricula inhabits mangrove swamps and is quite at home in salt water. Pythia
is found in moist spots near the sea, but not inundated by the tide, or only witliin its

occasional reach.

*AuEicri.A AURis-.Tri),E, L. Coast of Burma.
*

,, Gaxgetica, B. Irrawaddy Delta.

,, PusiLLA, H. ct A. Adams. Arakan Coast.

*CASsn)ULA AUKis-FELis, Brug. Coast of Burma.
* „ NUCLEUS, Mart. Coast of Burma.

,, LABEELLA, Dcsh. Coast of Bumia.
*PvTnrA PLICATA, For. Coast of Burma.
*

,, TiiiGONA, Trosch. Coast of Burma.
*

,, OVATA, Pfr. Arakan Coast.

Plecotrema Cumingiaxa, "W. B1. Irrawaddy Delta.

*Melampus fasciatus, Desh. Coast of Burma.
Persa, I[. ai a. Adatm.

,, melanostoma, Gavi. Coast of Burma.

Sub-order TEALASS OPIIILA.

Eyes sessile, on the front part of the frontal disk formed by the expanded
tentacles.

Familij Ampliibolidae.

Sliell globose, umbilicated. Operculum horny, subsjiiral.

Ajipui-lahina Buumana, \V. B1. Irrawaddy Delta.
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Famihj Siphonariidae.
SiriroyAKiA, liJainvillc.

Slit'll limpet-shapeil, with a siplional groove on tlie riglit side. Animiil lives

within reach of tlic tide on roeks, like limpets, but breathes air. Respiratory oritico

closed by a large fleshy lobe of the mantle (Adams).

,, sp. One or more species common on the coast.

Sub-class UETEROrODA.
Animal oceanic, predatory, bisexual.

Family lantliinidae.

Ianthijta, BoJfen.

The ' violet snails ' arc furnished with a swimming ' raft ' of cartilaginous air-

sacs, beneath which the ovarian capsules are arranged. This ' raft ' is an extreme
modification of the operculum of other genera. When molested, these animals exude
a violet-coloured fluid (similar in colour to their shells), derived, it is thought, from
the ' velella ' and other acalephs whereon they feed.

Class CEPHALOPODA.
Free oceanic mollusks. Sexes distinct. Reproduction by ova of comparatively

large size. No metamorphosis.

Head distinct, furnished with limbs usually armed with pneumatic cups and
sometimes claws, which are used both ior locomotion and for securing their prey.

Eyes well developed, and mouth furnished with a jiowerful parrot-like beak, capable

of crushing Crustacea and fish. Unisexual. There is also an oral tube or siphuncle

from which water can be forcibly expelled, thereby causing the animal to dart swiftly

in an opposite direction. " Their warfare," says Dr. Johnston, " though cruel is open.

The long flexible arms tliat encircle the head arc furnished with dozens of cup-like

suckers often pointed with sharj) recurved teeth. It must be a fearful thing for any
living creature to come within their compass or within their leap; for captured by a
sudden spring of several feet, made with the rapidity of lightning, and entangled in

the slimy serpentine grasp of eight or ten arms, and held by the pressure of some
hundi-eds of exhausted cups, escape is hopeless."

Order POLYPODA.

Body inclosed in the last chamber of an external chambered siphuncled shell.

Limbs numerous, tentacular, without cups. Gills four.

*Nautilus pojipilfus, L.

Dr. George Bennett gives the following description of the mode employed for

capturing the pearly nautilus by the i'ijians(Proe. Zool. See. Lend. 1859, p. 227):—
"The Feejeeans esteem the pearly nautilus highly as an agreeable viand, and their

mode of capturing it, for tlie embers or for the pot, is not a little interesting. When
the water is smooth, so that the bottom, at several fathoms of depth, near the border

of the reef, may be distinctly seen, the fisherman, in his little fi'ail canoe, scrutinizes

the sand, and the coral masses below to discover the animal in its favourite haunts.

The experienced eye of the native may probably encounter it in its usual position,

clinging to some prominent ledge, with the shell turned downwards, and preparations

are accordingly made for its capture. The tackle consists, first, of a large round

wickerwork basket, shaped very much like a cage rat-trap, having an opening above,

with a circle of points directed inwards, so as to permit of entry but preclude

escape ; secondly, a rough piece of native rope of sufficient length to reach the

bottom ; and, thii'dly, a small piece of branched wood, with the branches sharpened
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to form a sort of g;rapiicl, to \vliicli a perforated iloinc is attaclied, answering tlie

purpose of a sinker. The basket is now -weifrlited with stones, well baited with

boiled crayfish {I'alinurm), suggested no doubt by the large quantity of tlic fragments

of cnistacea usually to be found in the crop of the Nautilus, and then dropped

gently down near the victim. The trap is now either closely watched, or a mark
is placed upon the spot, and the fisherman pursues his avocations on other parts of

the reef until a certain period has elapsed, when he returns and in all probability

finds the NautUus in his cage feeding on the bait."

The shells of Cephalopoda are either internal, like Spirtda and Bekmiiite.t, or

external, like ^"aiitilus and Ammonites. They may be either straight, like Ortho-

ceras, involute, like Spirilla, or rcvolute, like Xaidilus and Ammonites. The term
involute, or ' curled under the belly,' and revolide, or ' curved over the back,' are

used with reference to the back and belly of the animal. On this subject great

misapprehension has universally prevailed, and the terms ' ventral ' or ' dorsal

'

have been applied to the shell without regard to the position it held quoad

the ventral and dorsal aspects of the animal. A masterly paper by Professor

Owen (in Proc. Zool. Soc. Loud. 1878, p. 955) cleaily shows how erroneous

the popular nomenclature is, and the following passage definis the true sense

in which the terms dorsal and ventral should be used in respect to the Cephalo-

poda ;—The dorsal aspect of a Cephalopod is determined by the position of

the brain and eyes, i.e. by that predominating part of the brain which sends off

the optic nei-ves. The ventral aspect is shown by the respiratory funnel. No
malacologist has questioned these conclusions. The proposition might be simplified

by stating that the funnel shows the 'ventral side' of the animal, and that the

opposite one is the ' dorsal side.' To give a familiar application of this mode of

viewing the shell of a Cephalopod, we have only to imagine a dog's tail as represent-

ing the curled siphuncle of the shell. In a terrified condition of mind, its tail will

be coiled under its belly, or involutely, and will then represent the curve of the

Spirula, quoad the position of the animal ; but when in a jo}-ous fi-ame of mind,

its tail will be curled jauntily over its back, or ' revolutehj^ as is the curve of

Nautilus as regards the animal which formed the shell. This explains a seeming
anomaly thus described by Owen {I.e.'): "Accordingly, all who have occupied

themselves with the organization of the Cephalopods have pointed out the singular

reversed positions of the mandibles, as compared with those in such vertebrate

animals as repeat the cephalopodic condition of a 'beak,' as e.g. Clielunia and Ares.

Instead of the dorsal, or upper mandible, being the largest and longest, so as to

overlap the ventral, or under mandible, as in birds, the dorsal mandible is the

smaller and shorter, and is underlapped by the larger and longer ventral mandible

in all Cephalopods." Of course the real state of the case is, that the beaks of a

Cephalopod are really precisely homologous to those of a hawk, the upper, or dorsal,

overlapping the lower, or ventral, but these terms having been erroneously applied

to the shell, the ' beaks ' of the Cephalopod have seemingly (but not truly) displayed

the above curious deviation. It is therefore an error to use the terms 'donal' and
'ventral' as synonymous with 'external' and 'internal,' as is so generally done. Of
course, in all coiled shells, the convexity is external, and the concavity internal,

and there is no objection to ap])lying these terms to the shell; but when we speak

of ventral and dorsal, we must then have regard to the animal, and discrimination

is then imperative, whether the shell is dorsally rcvolute, or vcntrally involute, our
sole guide being, of course, the relation of the shell to the ventral and dorsal aspect

of the animal.

Order DEC.VPOD.V.

Limbs (amis) ten. An internal shell. Two of the arms arc elongated and fitted

with pedunculated cups. The decapods are divided into Vhoudrofihura with an

internal hf)rny pen ; Sepiophnra with a calcareous bone ; and Belemnopliora with an
internal chambered shell. The size to which some members of this order grow may
be gathered from the size of an Arehiteuthis princeps, Packard, which was en-

countired by some fishernum in Conception Bay, Newfoundland, and which is
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described, together witli suiuliy other new and rare Cepliulopoda, by Prof. Owen, in

the Transactions of the Zoological Society of London, vol. xi. p. IGl, from which
I shall quote a few particulars. " A few weeks ago " (December, 1873) " two fisher-

men lying otF St. John's observed an object floating in the water which they took to

be a portion of a wreck. On reaching it, one of the men struck it with a boat-hook,

whereupon the supposed piece of wreck became alarmingly lively, ' rearing a parrot-

like beak, as big as a six-gallon keg, with which it smote the boat. Next it shot out
from its head two huge livid arms, and began to twine them about the boat.' Happily
an axe lay handy, and with it the boatman, recovering fi'om the surprise into which
this unexpected attack had thrown himself and his mate, cut off both the arms as they
lay over the gunwale, whereupon the fish backed off and ejected an immense cjuantity

of inky fluid that darkened tlie water for a great distance about." This account of

the llev. II. Harvey of St. John's was accompanied by photographs of the portions of
the monster thus obtained. The length of the arm cut ott was 19 feet and the entire

length was estimated at 39 feet. That this is not an extravagant estimate is rendered
proliahle by the size of Squid captured in Coomb's Cove, Fortune Bay, in 1872, and
measured by the Hon. T. K. Bennett, of Knglish Harbour, Newfoundland. The length
of the body, arm and tentacle of which was respectively 10, 6, and 12 feet; and of

another of these monsters taken in Trinity Bay, 9-J-, 1 1 and 30 feet. Another
remarkable animal was stranded by a tidal wave in November, 1874, in the Isle of St.

Paul, during the residence there of the party of astronomers waiting to observe the
' Transit of Venus,' and this monster was photographed as it lay on the rocks by the
artist attached to the expedition. This animal measured over 30 feet, and seems to

belong to a ditt'erent genus from the Newfoundland animal, and which M. Velain
proposes to name Mouchezis after Capt. llouchez, commandant of the expedition.

a. Chondrophora.

Fani'dij Loliginidae.

To this family belongs the commcm ' squid,' so valued as a bait for the Cod
fishery of Europe. The species of this and other allied families on the coast of Burma
have not been ascertained.

b. Sepiophora.

Fumi/i/ Sepiictae.

Shell cellular, calcareous.

Sepia, sp. Plin>/.

A species on the coast is known as 'ye-jiet,' or ' water-hen,' by the Burmese.

0. Bchmnopliora.

Family Spirulidse.

SpiKULA, Lamarck.

Shell internal, spiral, chambered and siphuucled.

* ,, Peeoxii, Lam.

Order OCTOPODA.
Limbs (arms) eight. No internal shell.

Family Octopodidse.
Arms subulate. An ' ink bag' present, with which they render the water turbid

when alarmed and under cover of which they retreat.

*Cisiopus iNDicns, Eupp.

' Ye-myouk.' Water monkey of the Burmese.
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This species is very common on the Arakan coast, and is sought for as food hy
the Burmese in the pools lelt by the tide. The retreat of tlie animal is indicated by a

small hole in the sand or gravel, with a few relics, in the shape of fragments of crabs,

scattered around. A crushed crab is used as a bait, firmly bound round with string,

the ends of which are wound round tlie fisherman's left wrist. The bait is held in

front of the hole and is soon perceived by the animal in ambush, who protrudes some
of its arms and endeavours to drag the crab into the hole ; this the fisherman prevents

bj- firmly planting his knuckles in the sand, and the Cistopus in a little time emerges
from his retreat and fastens on the crab. With his right hand the fisherman now
diives a sharp sjiike of bamboo through tlie animal's body and secures it.

Famili/ Argonautidse.
Aegonauta, Linnecus.

Males smaller than the females. Females secrete a symmetrical sliell for the

protection of the ova, and which has no muscular attachment to the soft parts of the

animal. The argonaut swims swiftly in a reversed position with the ' shell ' fii'mly

clasped by the arms.

,, OwENil, Adams and Reeve.

The Cephalopoda are not only interesting as being the most highly endowed
of all invertebrates, but as comprising the only species of that class of creatures

which by their size and strength are capable of proving formidable to man and
the higher animals. It is true, that as a rule the large Cephalopods, of whoso
dimensions and powers we have only lately acquired anything like a precise

knowledge, are fortunately rare, and do not evince any disposition to molest

mankind; but their aliility to rival the shark in dcstructivcness is undoubted, did

their numbers or habits force them obtrusively on our notice. At the present day,

however, they are of service, rather than otherwise, to mankind, and a European
species, common in the Mediterranean, yields the valuable pigment sepia, whilst

almost any species will serve as a most attractive bait, and some species are habitiuilly

sought for and so used by fishermen. In the East, moreover, dried cuttle fish

are much esteemed as food, and can be bought in Rangoon or any large bazaar

in China, and I have little doubt, that were the delicacy introduced into England
it would be duly appreciated, and that.' soused cuttle fish' or 'kippered sqmd ' would
prove an acceptable addition to the breakfast-table.
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Sub-Kingdom VII. VERTEBRATA. •

Ri'd-hldndeil animals, with ttio mass of the nervous centres inclosed in a bony
axis. iSexes distinct. Jaws invariably above and below, never lateral. The muscles
always extern;d to the bones.

ICHTHYOLOGY,

REGAllDING Fi.sh in the light of a food supply for the masses, there is, perhaps,

no part of the East where this item forms so imjiortant a feature of the national

dietary as in Burma, which mainly arises, of course, from the Buddliist faith, which
indisposes the people to the use of butcher's meat, which is replaced by Ngfi-pl, or

the tish paste so universally used as a condiment with rice by all classes of society

in Burma. This beinp; so, the following remarks will not be regarded out of place,

taken from Dr. Day's lleport on ' Fresliwater Fish and Fisheries of India and Burma,'

p. 15 :
—"The fishes, which arc chiefly useful as food in the fresli-watcrs of India,

belong to the order rhy.wstomi, especially in its Siluroid, C'yprinoid, and Herring
families; as well as those which are included in the order Aennlhopleri/gii, sub-

divided by some authors into two. The other orders which furnish examples to

the fresh waters are only employed as food by the very poorest classes, or even
entirely rejected.

In the sub-class Telkostei, the spiny-rayed or Ac.iNTeorTKRYoi.vN orders of

fishes are not found in any great nundjers in the inland fresh waters of India, but
ai'e mostly confined to the plains, either within, or but a short distance removed from
tidal reach, or above the sea-level. The larger the river, the greater the probability

of these fishes extending their range up it. There are some genera which possess

species that are able to exist some time after their removal from the water, and oven
to dive down and remain in the mud of tanks during the dry season, re-appearing
with the returning rains. These hard-rayed fishes, which are taken in the fresh

waters, mostly belong to the following 18 genera, some of which are marine, others

not so :

—

I Zatcs, 'i Ainhiissis, 3, Cortina, \ Mngil, 5 Equula, 6, Gubiiis, 1 Etictcno-

gohiiiK, 8 Pcn'opkthd/miis, 9 Elcnlrin, 10 Uadis, 11 Nandus, 12 Cutnpra, \?> Andhas,

14 Fuh/acanthus, 15 Triclwyader, IG Ophiucepkalus, 17 Rhijnclwhdella, 18 Mada-
cemhalus.

The foregoing 18 genera are divisible into two distinct classes; frst, those

which entirely belong to the fresh waters. Secondly, those which are marine, and
only ascend rivers for predaceous or breeding purposes. Of the true fresh-water

ones the first four are monogamous

—

Anubas Thoniassi, I'olynranthus eiiptinux,

Trichoyaster fasciatus, and Ophiocephalus gachua, and pcrluq)s also Gohius yiuris and
Eucienoyohiui striatus, all of which appear peculiarly adapted for tanks and ' eny-s,'

as tliey live in the grass along their edges, where the larger varieties lie in wait
for frogs, or other animals, whereon they prey, whilst the four first named genera,
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Lcins air-bre;itlicrs, luivc only to raiso their mouths out of water to take in their

modicum of air.

Others of tlicse genera, as A)i/l<ixsi.s (sp.), Biulis, yandax, Vafopra, lihynchohthlla

and Jrnifdcemba/Ks, are apparently polvf^amous.

Of the whole of these AfaHtho})terij(ji(ins, but few are generally distributed

through the iiihind tanks far from the sea-level, or beds of large rivers ; these

exceptions are the little Amhassis, a goby, Gohiun giuris, the small Badis, the percoid

Nandm, the ' walking fishes ' Ophioccphalus, and the spined eels, Rkijnchobdella and
Mastacemhalus.

Of the second, or marine division, of this order of fishes, some, as Lafcs

calearifer, Currina cuitur, and Equiila, though marine, ascend rivers at certain

seasons to obtain food, sometimes going long distances up their course ; thus I have

taken L. calearifer at Mandalay, about 650 miles from tlie sea, evidently following

the shoals of Clupea /.ulasah for ])rcdaceous purposes.

Fishes of the order I'/ii/so-ifoiiii, or those in which the air-vessel communicates
with the pharynx by means of a pneumatic duct, contain the largest proportion of the

Indian fiesh-water fishes. One of these families {Siluridte) is destitute of scales,

whilst they are present in the Cijprinida, which have no teeth in tlie jaws or palate,

and also in the herrings [Chipeidie), the majority of which have a trenchant abdomen
(as the hilsa, Clupea palaxali), or generally a few minute teeth in the jaws or palate.

The Xotoptirida; which also belong to tliis order, furnish some species which are

esteemed l)y the natives.

The Siliiroid family Sihiridrv are commonly known as Cat-fishes, because they

generally possess a number of long barbels arranged around the mouth. These fishes

mostly prefer muddy to clear water, as such conceals their presence. The more
developed and numerous these barbels, the better adapted these fish seem to be for an

inland aiid muddy fresh-water residence, whilst, on the contrary, those which are stiictly

marine do not appear to be so well flU'uished with these appendages. Siluroid fishes are

also generally armed with strong spines in the fin of the back, and the pectoral fins,

and which as a rule are serrated: with these, severe wounds are often inflicted, which
renders the handling of them dangerous. The Siluroid fishes which are captured in

the fresh waters mostly belong to the following 25 genera, excluding Chaca, some of

which are marine :— 1 Aki/sis, 2 £retJiides, 3 3Lierones, 4 EUa, 5 Ariax, 6 Panr/asius,

7 Pseiideutroijius, 8 CaUichronx, 9 IVailaga, 10 Oli/ra, II SiInr us, 12 Clariax, 13 Sacco-

braiiehus, 14 Siluridia, \b AUia, 16 Ai/iic/i//ii/ii, \1 Eutropiiehthi/s, 18 Sif:ur, 19 Gayata,

20 Ifemipimelodwi, 21 Bar/ariux, 22 Pseudee/ieiieis, 23 G/i/p/o.sieniiiM, 24 Ambli/ceps and
25 Exoitoma. Of these the following eighteen are wholly resident in the plains and
do not extend into the hills, and of these the first eiglit have the air-vessel free in the

abdominal cavity and not inclosed in bone, Eretliides, liiia, Arias, Pangasius,

I'seudeutropius, Callielirons and Ulilhir/o, whilst the next ten have it more or less

inclosed, Clarias, Saccubranehus, tiiluridia, Ailia, Ailiiehtln/s, Eufropiichthys, Sisor,

Gnejatii, Ilemipimelodus and Pai/ariits. Three genera, extending from the plains into

the hills (destitute of Alpine sources), possess an air-vessel lying free in the al)doniinal

cavity, Akijsis, Olijra and Silurus ; whilst four genera, extending into the hills (with

or without Alpine so\irces), possess an inclosed air-vessel, and the first two are

moreover furnished with a thoracic adhesive apparatus, Pseudoechineis, Glyptosternum,

,
A)nbli/ceps and Exostuma.

From the foregoing observations it appears that the majority of the genera of

Indian fresh-water Siluroids have their air-vessel inclosed in bone, whilst it is not

so inclosed in any of the marine forms ; that among the Siluroids of hilly regions,

those which ascend rivers having Alpine sources have the air-vessel inclosed in.

bone, whilst those which ascend rivers not snow-fed do not appear of necessity to

have their air-vessel thus piotected."

These observations of Dr. Day are of groat interest, but for fuller particulars refer-

ence must bo made to his admirable rejiorts. The following observations are, however,

condensed from his cbajiter on the ' respiration of fishes.' Fishes may, as regards their

respiration, be divided into water-breathers and air-breathers, the former never re-

quiring direct access to the air ; the latter rapidly dying of sufl'ocatiou if denied it. In
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the watcr-broathci-s, as the carps, and the majority of fisli in general, resjuration is

ctfeeted by means of the gills, the aeration ot tlie blood being cft'ected in them by

contact with the air held in suspension in the water, whence the well-known necessity

of constantly changing the water wherein fish are kept, and any obstruction to the free

action of the gills, as a bandage over them, or an excess of mud suddenly added (as

during freshes) or noxious solutions, rapidly induces asphyxia, and the fishes die

snftocated. Air-breathers, on the contrary, do not seem to be much inconvenienced

by their gills being closed, if they are allowed to come to the surface and inspire air

directly by their mouths, but, on the contrary, soon die of suffocation, though their

gills are left free to act, unless they are also allowed access to the air as well. Among
these air-breathers are the Aiiabas scanilcm, or climbing perch, and the species of

the Acanthojiterygian genera Poli/nranihus, Trichoiiader, and Ophiocephaliis, all

of which possess a cavity above the gills (analogous to the lung chamber in some

niolhisks) for the reception and storing of air for resjiiratory purposes. "In Burma,"
says Dr. Day, "the tishermen ap]iear to be practically aci|iiainted with the fact of

some fish, especially Ophiovephaiidie, being air-breatlicrs, as they are in the habit

of removing the water from a tank and covering the mud with a cloth for two or

three days, after which the cloth is removed and the dead or half- suffocated fish

picked up out of the mud."
The .shape and modifications of the air-vessel afford a most interesting subject for

study, whether it is free, or encased wholly or partially in bone, and a series of

preparations of this organ, showing its varied form, would be equally vahiablo and

interesting, and one by no means difficult in a country like Burma to make. Of
accessory breathing organs Dr. Day thus writes, " In some of the siluroids there exists

an accessory breathing apparatus ; thus the Clarim possesses a dendritic one on the

convex side of the second and fourth brancliife, which has much the appearance of

a bunch of red stick coral ; this is received into a cavity posterior to that existing

solely for the gills. In the Sdccobrnnchus, or scorpion-fish, a long air-vessel of a

pulmonic character (in addition to the air-vessel proper, which is inclosed in bone)

extends throughout the length of the muscles of the back, and anteriorly o[ions into

the gill-cavity.

In the eel-like Si/nohrancJiidrr, the Aiiiphijnious cuiliia has a pulmonic sac for the

reception of air, connected with the gill-cavity."

These curious contrivances, so wholly unknown to most people, go far to explain

the sudden appearance of fish after rain, in dried-up ponds, as air-breathing fi.sh, as

the water dries up, bury themselves in the mud and ffi.stivate in a torpid condition

beneath the hard surface cru.st, and in India fish are often thus dug up by villagers

from the dried-up beds of tanks. This probably is the most common cause for tho

anonudous appearance of fish after rain ; but there arc two others. Some fi.sh, as the

Anabas scamleas and some eels, and perhaps more fish than we are aware of, will

travel over damp grass or tlirough moist ditches, during the night, from one piece of

water to another, or in search of a more suitable residence, and may in doing so be

surprised by daylight in queer places. On this migratory instinct Dr. Day observes

{I.e. 30), " This migratory propensity of some of the fishes of the East was no secret

to the ancient Greeks, who frequently commented upon it, and although the truth of

their statements was impugnecl by tho Ilomans, the accuracy of their facts is above

dispute." Lastly, real showers of fish too may be actually produced by a whirlwind or

waterspout, sucking up tho contents of a pond or stream, and distributing it broadcast

in some distant spot.

In the last edition of this work. Dr. Mason enumerated the following fish, viz.

:

Large scaled fish 30, small scaled 15, carp 45, flat fish, herrings and cat fish 51,

cartilaginous fish 9, tortoise fish 4, and eels 9—in all 1C3 .species. The present list,

compiled from that splendid contribution to our knowledge of this subject. Dr. Day's
' Pishes of India,' cmbr.ices over 470 species. But even this larger addition to the fishes

of Burma is far from exhaustive, as the great majority of fish from the Eastern seas

are unquestionably found on the coast, but I have extracted few from Dr. Day's

work save those which are stated in it or in his lUports to have been captured in

Burmese waters.
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The followiiif; fish are enumerated by ])r. Mason as ])io(luciug isinglass in Burma:
Lates ciiharifer, IScitciia coitur, S. dimantltus, S. mik.t, tScite/ioidfs biaiirHus and roli/-

nemiis Indicus ; but tlio following renuirks, extracted from Dr. Day's reports, will show
that the above by no means comprise all the fishes in Burma rapalile of producing that

substance. Isinglass is produced by fi.sli of two distinct orders, the best being-

furnished by the AcaHtJiopleri/f/ian families Percidce and Poh/nemida, and an inferior

product by the Phijsoxtvmous Hduridte. Of the seven recognized species of Polynemus,

only two produce isinglass, and they arc distinguished from the others by possessing

five pectoral appendages. Other Acanthupteryyidn fishes producing isinglass are

Sciana axillaris, several species of Si'rnvius and Otolithm and Scianoides pama. Tlie

air-vessels of the siluroiil cat fish, which yield an inferior isinghiss, are entirely

different from the last. They are like short rounded bags, with an open month, this

being where they have been torn away from thcii- adhesions to the vertebras. Chief

among these fish is the Rita ritoides, C. and V., or Pnnclodus rifa, Ham. Buch., wliich

attains a large size and is found far uj) rivers. Other fish yield similar ' sounds

'

belonging to the genera Arius, Osfrof/eniosns and Macrones.

The great thing to be observed in the preparation of isinglass is the complete

purification and separation, whilst fresh, of the silvery membrane of the air-vessel

from its muscular attachments and all blood and mucus, and the rapid drying of the

same in the air. Any neglect in this first process causes a fishy flavour to be
perceptible in the product, which seriously reduces its value, and cannot he
subsequently got rid of.

Another important product that may be hero noticed is fish oil, either of a

common sort, adapted for various industrial uses, or of a pure quality for medicinal

use. This pure oil, which passes for ' cod liver oil,' is prepared from the livers of

Choncb'opterygious or cartilaginous fish, as sharks and saw-fi.sh. The larger the

liver the greater proportion of oil it yields, small ones giving one-third and large

ones one-half their weight of oil. Dr. Day records one liver of a shark which
weighed 290 lbs., and another of a saw-fish of 185 lbs. weight. To jirepare the

best oil, fit for medicinal pui'poses, the livers are cut into pieces of 4 lbs. each,

placed in pots with enough water to cover them to LV inch and gradually heated

to 130. It is is now stirred, and any froth skimmed off, and the vessel placed to

cool. The oil which collects on the surface is now removed, and subjected to re-

peated strainings through long cloth and flannel. The oil should have no deposit,

be of a light clear straw colour, and an odour resembling pure cod-liver oil.

The following observations on the wholesomeness of Indian fish are condensed
from Dr. Day's Report. The great majority of fish, both marine and fresh water,

may be regarded as wholesome, though there is great difference in fish as regards

flavour, and the abundance or paucity of bones contained in them. Some marine
fish are occasionally poisonous, as Cliipea venenosa of the Seychelles, and Cliqiea

thrissa of the West Indies. Clnpea humeralis, at the Antilles, is so poisonous

(from feeding on Phi/salia, as it is thoiight), that it is said to have occasioned death
in a few minutes, and e^en the common herring

(
Clnpea harengux), such a sweet

and excellent fish ordinarily, is occasionally very irritating when eaten in the

North Sea, after it has fed on some minute red worm, which is at times very
abundant there. Some fresh-water fish, especially the smaller vegetable feeders

among the C'l/priiiida, are liable to cause visceral derangements, especially those

species found in hill streams, and particularly so with .strangers, the same fish being

eaten with impunity (from habitude probably) by residents. I myself once had
a violent attack of English cholera (being at the time in perfect health), brought
on by making a hearty breakfast off some small fish in the Kangra Hills, and
I perceived nothing wrong with the fish whilst eating them.

Speaking of a mountain barbel, Oreiniis sinuutua, commonly eaten in Chumha,
by both Europeans and natives. Dr. Day remarks :

" One of my native servants, who
tried one, declined a second attempt, as he was unwell for 24 hours subsequently";
and in some of the Punjab rivers similar deleterious effects have been recorded.

Some people, too, are constitutionally unable to eat fish, through some idiosyncracy,

without any reference to the excellence of the fish, and I know an instance of a
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lady (no other than the "placcns uxor" of the wiitor) who is very fond of fisli,

and couhl once eat it, but can do so no longer without beiu^ raado violently ill by it.

Occasionally it happens, too, that a peifeetly wholesome fi>h may, i'rom the nature

of wliat it has lately fed on, be rendered temporarily unwholesome. Thus many
" scari,^ or parrot iishcs, are held to bo unwholesome at Mauritius between December
and April, from it is supposed their feeding on the coral jxdypes ; and fishes which
have fed on poisonous or stinsiug medusse are supposed to be rendered poisonous

by so doing. To come nearer home, some fish are eaten by the Andamanese which
are regarded as poisonous in Burma. A more remediable cause of unwholesomeness,

however, in fresh-water fish, is where they have access to the filth of towns and
have gorged themselves at the outfall of a latrine. This, however, is a palpable

source of contamination, and is alluded to by Juvenal in his Fifth Satire, where lie

contrasts the fish the wealthy host himself eats with that set before his poor

retainers

—

" Vos anguilla nianet, longa? cognata colubroc

Aut glacie adspersus maculis Tiberinus, et ipso

Vernula riparum, pinguis torri'ute cloaca,

Et solitus mediiC cryptam penetrare suburte."

In like manner there is a wonderful difference in the quality of the flesh of the

same species of fish, depending on whether it has been taken from a clear running
stream, or a mu<ldy and sluggish one. Season also has great influence on the whole-

someness of fish, as, after spawning, many fish are out of condition, and more or

less unwholesome, and the roe of some species (as the English barbel) is apt to

violently disagree with some stomachs, a circumstance humorously alluded to by
old authors. Some fish seem to become unwholesome with age, though the young
are not so, as the Caranx J'alhtx, or horse mackerel, which in some places it is

illegal to sell for food if more than 2i lbs. in weight.

As a rule, therefore, it may be held that the most wholesome fish may become
deleterious or actually poisonous, if caught soon after having fed on foul or deleterious

substances, and witli this proviso all the fishes belonging to the carp and cat-fish fami-

lies
(
Ci/prinidic and Siluridce) are good for food, and of these the Mahseer is perhaps our

finest fresh-water fish for the taljlo. Of marine fish, those ornamented with gaudy
colours are to l)e distrusted, as the Parrot fish, Scari and JJn/istes, and at Bourbon and
Mauritius Odracioii cornufum and lialistes hetida are regarded as highly poisonous.

The Tt'trodons or puff fishes, so called from inflating themselves with air, when
captured, are usually considered jjoisonous, but according to Dr. Day are eaten and
relished by the Andamanese. At the Capo of Good Hope, however, a spotted

(Jhatodon has caused so many deaths that warnings are issued to ships regarding its

use. In Japan a species of tliis genus is made use of to effect suicide. In Burma,
however, the largo yellow Xrnopti'fiis nnritits is caught for food and considered good
eating. All cartilaginous fish, as sharks, skates and saw-fish, are considered whole-
some food, and their fins even rank in Cliina as delicacies. The Torpedo, however,
is an exception, and would seem not to be eaten.

All the herrings or Clupeidm, would seem to be good for food, with the exceptions

above noted. The hilsa, Clupea pulasah, which ascends the large rivers of India to

spawn, is one of the richest and most esteemed fish, but in Burma it is avoided by
sick people and its use is siipposed (erroneously no doubt) to induce or aggravate skin

diseases. I think this dislike of the hilsa may originate from a pri'judico the Burmese
have against the smell of heated oil or grease, which they suppose produces fever.

Any one therefore who wishes to fry any rich dish, takes it outside the village, that

the fumes of the simmering oil may not cause illness to her neighbours. A rich oily

fish like the hilsa could not be broiled without giving out such fumes, and hence it

probably comes to be considered unwholesome.
All eels, Muranida, are wholesome, but the appearance of many is i-epulsive, and

being ostensibly devoid of scales neither Jews nor JIahomedans will eat them.
As regai-ds the effect of a fish diet on the health, and especially as tending to

produce leprosy and skin diseases, Dr. Day pertinently remarks that leprosy is
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unknown among the Burmcsp, who arc hirge consumers of fish, both fresh, and in the
form of tainted fish-paste, neither is it known among the iclithvophagous Andamanese,
wliercas in India it is equally common among both the classes who do and those

who do not eat fish. The wounds inflicted by the spines of various sorts, with which
many fish are armed, arc usually angry and painful; but this is mainly due to their

jagged character, though in some degree perhaps intensified by the mucous with
which they are covered. In one instance, however, a veritable poison organ exists

in a fish from Guatemala, Thalassophryne reticulata, a sort of ' lump-fish,' which is

armed with a hollow fin spine (analogous to the poison fang of serpents), from which
a poisonous mucus is on pressure ejected.

Class PISCES.

Yertcbrata with extremities modified into fins, and which breathe by means of

gills, sometimes supplemented by a pulmonary air-sac. Vertebra; biconcave.

Sub-class TELEOSTEI or ELEUTHEROBRANCHII.
Skeleton osseous. A long gill cover, or opercle, protecting a unilocular gill

opening.

Order ACAXTHOPTEIIYGII.

FamiJij Percidse.

Branchiostegals 7. Pseudobranchiaj ijresent. Anterior portion of the dorsal

fin spinous.

Lates, Cuvier et Taloiciennes.

Preorbital and shoulder bone serrated. Teeth villiform on jaws, vomer, and
palatine bones. Tongue smooth. Two dorsal fins united at theii- bases, the first

with 7 or 8 spines, the anal with 3. Caudal rounded.

L. CALCAKIFEE, Bloch.

L. heptadadijlus.

The ' Cockup,' or 'Bekti.' Ka-ka-dit (juv.), Ka-tha-boung (adult).

B. vii.; D. 7-8 XT^-; P. 17; V. i; A. ^^^ ; C. 17 ;
Ltr. 6-1^3.

Colour grey, with a dash of green along the back, and silvery below. During
the monsoon it is tinged purplish.

The air-vessel is thin, but yields a good isinglass. It is exce^llent eating when
caught away from the vicinity of large rivers. It salts well, and from it some of

the best " tamarind fish " is prepared.

Inhabits the sea, estuaries, and tidal rivers, and Mason says it ascends the

Irrawaddy 120 miles.

CfiOMiLEriEs, Swainson.

Branchiostegals 7. Pseudobranchia;. Prcopercle with its vertical limb finely

serrated, its horizontal one entire. Teeth fine, in jaws, vomer and palate. Dorsal fin

elevated, with 10 or 11 spines. Anal with 3. Caudal rounded.

C. ALTivELis, Swain.

B. vii. ; D. iS-i J ; P. 18 ; V. i ; A. r^; C. 17.

Scales cycloid, about 22 rows between the base of the sixth dorsal spine and the

lateral line.

Colour greyish, lighter below, covered with round white-edged black spots,

larger on the body, dorsal and caudal fins.

The Xicobars.
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Seeeanus, Cuvier.

Brancliiostogiils 7. PseudoViranfliia?. Preoperck with its vortical limb more or

less serrated, its horizontal one generally entire. Dorsal fin single, with 8 to 12

spines. Anal with 3. Caudal sqnare or rounded.

The flesh of the Sen-ani is good, but coarse in large fish. They yield a small

amount of isinglass.

S. MERRA, Bloch.

B. vii. ; D. T-/S-r; P- 18; V. \\ A. «',; C. 17.

Preopercle rounded, its vertical border coarsely Imt evenly serrated. Small

canine teeth in both jaws. The outer row of teeth in the ma.xilla and inner in

mandible, slightly larger than the rest. Dorsal spines rather strong, the fourth the

highest.

Colour reddish brown, covered with large brown spots, save on the pectoral fins.

Markings usually hexagonal with pale interspace. A dark semilunar mark over base

of pectoral.

The Andamans, etc.

S. nE.XAooNOTUs, Forster.

B. vii.; D. T-M-?; P- 10; V. i; A. 3 ; C. 17.

Vertical limb of preopercle finely serrated for its upper two-thirds, more coarsely

below.

Upper canines stronger than lower. Other teeth as in »S. merra. Dorsal spines

moderate, tlie fourth longest.

Colour reddish brown, with a pale hexagonal reticulation.

The Andamans.

S. jiAcuLATrs, Bloch.

B. vii.; D. ^>\-^; P. 18; Y. i; A. t; C. 17.

Preopercle strongly and evenly serrated on its vertical border, its angle produced

and carries 7 or 8 coarse denticles.

Small canines above and bidow. Other teeth as in S. merra.

Colour deep grey, with distant round black spots on the head, pectoral and
ventral fins, and vertical oval ones on the body, becoming linear behind. Dorsal and
caudal black edged.

The Andamans.

S. FLAVO-CiERIILEUS, LaCep.

B. vii.; D. T-e^irr; P. 17; V. i; A. t^^ ; C. 17.

Preopercle finely serrated, save at the angle, where it is almost spinate. Teeth
as in (S*. macuhifus. Dorsal spines strong, third longest.

Colour of head and body a deep puqilish blue. Fins and tail yellow, and .some

yellow on snout, maxilla, chest, and opercular spines. Ventral and caudal with fine

black tips.

The Andamans.
This is a lovely and scarce fish, likened by Jcrdon to a living sapphire.

S. FASciATUs, Forsk.

B. vii.; D. T-.H-y; P. 18; V. i; A. y^^; C. 17.

Preopercle strongly serrated on its vertical border, coarser at the angle, above
which it is cmarginate. Canines in both jaws, and other teeth as in S, merra.

Colour reddish, or yellowish, with 5 dark vertical bands, and a fine black edge along

the dorsal fin.

The Andamans.

S. TUMILABRIS, CuV. ct Val.

S. summana, Cuv. et Val. [7iec Forsk).

<S'. lloevenii, Blocker.

B. vii.; D. i^; P. 17; V. i; A. 2; C. I'J.
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Vertical limb of prcoporcle slightly emarginato, angle rounded ; tlie whole finely

serrated, more coarsely so at the angle. Canines in both jaws, the teeth of the outer

row in the maxilla, and the inner in the mandible, rather larger than in the villiform

bands. Dorsal spines equal beycmd the third. Caudal rounded. Colour, greyish

olive, darker on the back. Body and head covered with unequal pearly-white spots.

A black line on the maxilla. Fins blackish, white bordered. The dorsal white spotted.

Coast of Burma.

S. Malabakicus, Bloch.

S. Bontoo, Cuv. ct Val.

Nga-touk-tu. Arakan.

B. vii. ; D. ii-if
; P. 19 ; Y. \ ; A. »S ; C. 15.

Vertical limb of preoperclc slightly emarginate, finely serrated, but more coarsely

at its rather square angle, where there are from 4 to 7 coarse denticles. One or two
canines in either jaw, the upper usually largest, the rest as in S. merra. Colour

brownish, fading to grey or dirty white on the belly, wholly covered during life

with yellow or orange spots, and sometimes five vertical bands as well.

Russell records one taken at Vizagapatam in .January, 1786, as having measured
7 feet in length, 5 in girth, and which weighed upwards of 300 pounds.

S. SALMoiDES, Lacep.

B. vii.; D. T6^^,= ; P. 18; V. 1; A. J; C. 17.

rreopercle with its vertical margin serrated, lower limb entire, and 5 or 6

denticles at the angle. Small canines in both jaws, the rest as in .5. merra. Colour

dark reddish brown, black spotted over head, fins, and body, with some ill-defined

bands on body.

The Audamans.

S. STJMMANA, Forsk.

B. vii.; D. T-5^j; P. 17; V. i; A. 3; C. 17; Lr. \\^.

Preopercle with a shallow emargination above its angle, its vertical border finely

serrated, its lower entire. Third to fifth dorsal spines longer than the others.

Moderate canines in both jaws, the rest as in »S. mcrra. Colour brownish, the body
and vertical fins covered with small round wliite dots, and a black spot over the
maxillary.

Common at the Andamans.

S. FuscoGuiTATrs, Forsk.

S. (Uspar, Pliiyfair.

B. vii.; D. -.^V^; P. 19; V. i; A. ^S ; C. 17.

Preopercle usually convex, lower limb entire, the rest serrated, more coarsely

so at the angle. Small canines in both jaws, the outer row in the maxilla, and the
inner in the mandible, larger than the villiform bands. Dorsal spines strong, from
the third, of equal length, rays longer. Colour greyish, with various-sized brown
spots irregularly disposed, these spots on the head arc sometimes hexagonal. Pectoral
and caudal banded. Some narrow white lines cross the lower jaw.

The Andamans.

S. ANODLAEis, Cuv. et Val.

S. glaucus, Day.

B. vii.; D. -M-t; p. 17; V. i; A. f ; C. 17.

Pi'eopercle serrated, angle slightly produced with two or three strong denticula-
tions. Canines in both jaws, upper largest. Other teeth as in S. fuscnguttatns.

Colour greyish, becoming dirty white on the belly. Head and body closely yellow
spotted. Fins also spotted and with a black margin edged with white.

The Andamans.

S. MiNiATUS, Forsk.

S. cymiostigmatoides, Bleeker.
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B. vii.; D. xo^Tc; P. 18; V. i; A. jl ; C. 17.

Vertical limb of preoporcle finely serrutcd, and usually somowluit emarginato

above its angle. The fourth or fifth dorsal spine the longest. Uniform scarlet. Body,

cheeks, operclcs, dorsal, caudal aud anal fins covered with large blue .spots.

The Audamans.

S. GUTTATUS, Bloch.

/S. argm, Bloch.

B. vii ; D. Tir^n?; P. 18; V. h A. „-S; C. 17.

Vertical limb of preopcrcle rounded and finely serrated, lower limb entire.

Dorsal spines strong, increasing to the fourth and fifth. Reddish brown, and generally

darker vertical bands. Head, body and fins covered with numerous small blue spots.

Dorsal, anal and caudal white bordered.

The Andamans.

S. LEOPARDUS, Lacep.

S. iromfraiji, Day.

B. vii.; D. T:f^^; p. 17; V. i; A. ,S; C. 17.

Vertical limb of preopercle rounded and very finely serrated. Teeth as in

S.fasn'afns. The fifth dorsal spine the longest. Body whitish, covered with rounded

or oval red spots. A dark band from the eye to the upper opercular spine, behind

which it ends in a black spot. Tail lilaek banded. Caudal witli a white or blue spot

at its outer angle and terminally banded. Colours vary, red or yellow predominating.

The Andamans.

S. BOELANG, CuV. ct Val.

B. vii.; D. t.-'ts; p. 15; V. i; A. ^^„; G. 17.

Preopercle with its vertical border and a little beyond the angle finely serrated.

Dorsal spines behind the third, equal. Small canines in both jaws, the villiform

bands of comparatively small size. Colour jnirplish with from 8 to 9 vertical bands

ou the body, not so wide as the interspaces, and that on the tail darkest.

The Audamans.

Gammistes, Cuvier.

Opercle and preopercle unserratod, but spinate. Teeth villiform in the jaws,

vomer, and palate ; no canines. A barbel, more or loss rudimentary on the chin.

Two dorsal fins, the anterior with 7 spines. Scales minute aud buried in the

epidermis.

G. OEiEXTALis, Blocker.

B. vii.; D. 7, ttHt; p. 16; V. i; A. 9-11
; C. 17.

Caudal rounded. Colour, a deep chestnut brown, with from 3 to 7 white

longitudinal bands, anteriorly continued on to the head.

The Andamans.

LuTiANCs, Bloch.

Branchiostegals 7. Preopercle serrated, with or without a notch on its vertical

border. Villiform teeth both in jaws, vomer and palate. Canines in the upper jaw,

and smaller ones anteriorly placed in the lower, and a row of canine-like teeth

laterally. Dorsal fin single, with 9 to 13 spines. Pectorals pointed. Scales

moderate, or small, with one or two enlarged lows over the nape.

S. FULVus, Forst.

B. vii.; D. H; P. 17; V. i ; A. f ; C. 17.

Small curved canines in the upper jaw. An outer row of numerous canine-like

teeth in either jaw. A band of villiform teeth on the palatines, aud on a triangular

spot on the vomer.

Vertical limb of preopercle with a very deep cmargination, and a produced

rounded angle ; above the notch the limb is serrated, and on the angle almost spinate.
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Dorsal spiuos strong, fourtli loii<rcst, from Tvliifh tlicy docroasc to tlio last. Scales
in olili(jiie rows aliove the lateral lino, anil horizontal ones below it. t'olonr uniform
yellowish red, with a dark spot in the a.\il. A dark mark aerots the anal. Caudal
black, edged with a white margin.

The Andamans.

L. BIGUTTATUS, CuV. Ct Yal.

B. vii. ; D. ^-^V, ; P. 16 ; V. 1 ; A. J ; C. 17.

Vertical limb of prcoperclc finely serrated, with a moderately deep cmargination
to receive an ill-developed interopereular knob, angle rounded, lower limb almost
entire. A large canine on either side of the premaxillary, and between them two
smaller curved teeth, and some similar ones along the ujiper jaw. In the lower
jaw an outer row of curved canine-like teeth, becoming larger posterioi-ly. Dor.sal

spines weak, third and fourth longest. Scales as in Z. fidvus. Colour above
yellowish-grey, becoming yellowish-white on the sides and belly. A broad black
band from the eye to the middle of the caudal, dividing the dark back from the

paler sides, and a less marked one lower down. A pearly spot below the middle
of tlio spinous dorsal, and a second under the rayed part of the flu.

The Andamans.

L. cHRYsoT.i:xr.v, Bleoker.

B. vii.; D. iJ; P. l(i; Y. i; A. ft; C. 17.

Preopercle finely serrated throughout, its angle rounded, but not produced, ami
with a very shallow cmargination. No interopereular knoli. A pair of large curved
canines above, and a row of curved canine-like teeth in both jaws, more closely set,

but smaller in the upper. Villiform teeth on vomer in a lanceolate or T-shaped
patch, in a band in the palate, and a patch on the tongue. Scales as in L. fulcus.

Dorsal spines weak, third longest. Colour olive green. Three dark bands from the
eye, the lowest bordered below with a golden band, with a fourth dark band beneath.
Belly golden. A deep black spot in the pectoral axil. Colours vary somewhat.

The Nicobars.

L. AEGENTIMACULATUS, Gnicl.

To-go-re-dah. Andamans.

B. vii.; D. T-.i^;,; P. 16; V. i; A. i; C. 17.

Preopercle with a shallow emargination to vertical limb, a rounded angle and
oblique lower limb. Vertical border finely serrated, angle and lower border more
coarsely. Large canines in the premaxillurios, and a row of canine-like teeth in either
jaw, the mandibular ones largest. Villiform teeth on the palate, and in a scabrous
patch on the tongue. Scales in horizontal rows. Dorsal spines increase to the third
and decrease from the fifth. Cherry-red, darker on bases of scales. Upper edge of

sjiinous dorsal orange. Sometimes the fins are dark spotted.

The Andamans.

L. JoHNii, Bloch.

Nga-pa-ni.

B. vii.; D. -nf^^; P. 16; V. A
; A. ,^; C. 17.

Vertical limb of preopercle finely serrated, more coarsely on its produced and
rounded angle. Lower limb with a few serrations and erenulations. Teeth much as

in the last species. Scales above the lateral line are parallel with the dorsal profile,

below it, horizontal. Yidlowish, paler on the belly, and a large black finger-mark on
the lateral line between the 22nd and 31st scales. A dark line along each row of

scales. Fins dashed with red. Grows to a foot or more.

Burma.

L. QUINClUELINIATnS, Blocll.

B. vii.; D. -rM-r; P. 10; V. 1; A. J; C. 17.
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Preopprclo with a slinllow omargiiuition aliovc its an}rle. Vertical limb finely ser-

ratpil, lowrr, i-iitirc. A veiy strong curved canine on either side of the premaxillary

with an intermediate smaller pair. An outer row of curved canine-like teeth in both
jaws, largest in the hirer. A'illiform teeth in a narrow band on the palatines, on a

A patch on the vomer, and along the eentre of the tongue. Scales as in L. fidncn.

Dorsal spines moderate, fourth longest. Colour, five or six blue bands run from the

eye down the back and sides. A dark mark at the base of the pectoral and another

below the commencement of the soft doisal.

The Andamans.

L. GlliUCS, FOKSK.

13 vii.; D. ij; P. 18; V. i; A. -,-\ ; C. 17.

Vertical limb of preopercle with a very deep omargination, succeeded by a broad

and deep angle, equal to half its height. Above the notch the serrations are fine ; over

the angle, and a little way on the lower limb, they are coarse. Large canines in the

premaxillaries. An outer row of curved canine-like teeth in both jaws, the posterior

ones above, directed slightly forwards. Villiform teeth on a band on the palatines,

and on a A area on the vomer. None on the tongue. Colour crimson. Scales as

in L. Jidrux. Dorsal and anal fins black with a dark basal band, and edged with white

margin. I'ectorals and ventrals yellow. Caudal dark purple. Grows at least 16 inches.

The Andamans.

L. QUIXQUELINEARIS, Bloch.

]i. vii.; D. „'2-e ; r. 16; V. i; A. ^3_; C. 17.

Vertical liml) of pr(^opcrcle deeply cmarginate, with a rounded angle. Vertical

and lower limbs serrated. Upper canines moderate and curved. An outer row of

canine-like teeth in both jaws, largest in the upper. Villiform teeth as in L. gibhus.

Dorsal spines moderate, fourth longest. Scales as in L. fidrns. Colour olive yellow,

with five blue bamls down the body from the eye. Fins yellow. A deep black

mark below the dorsal, and some dark lines on the nape.

The Andamans.

L. DECUSS.4.TDS, Cuv. et Val.

li. vii.; D. T-i^nr; P. 15; V. i; A. J; C. 17.

Vertical limb of preopercle with a shallow emargination, and finely serrated as

far as the angle. One or two large curved canines in the premaxillaries, and an

outer row of curved canino-like teeth in both jaws, rather larger, less curved, and
wider apart below. Villiform teeth as in L. gibbus. Third, fourth, and fifth dorsal

spines longest. Scales as in L. fiih-us. Colour whitish, with six longitudinal black

bands down the body, decussated by six ill-marked vertical ones over its upper thii'd.

A deep black spot at the root of the caudal. A white band across the occiput.

Fins greyish-white, edged in front.

The Andamans.

Ambassis, C'uvt'er et Valenciennes.

Branchiostegals 6. Body compressed, more or less diaphanous. Lower limb of

preopercle with a double serrated edge. Two dorsal fins, the first with seven spines.

A forwardly directed recumbent spine in front of the dorsal.

Small fishes a few inches in length.

A. NAMA, Ham. Buch.

Bvi.; D. 7T»^Ty; p. 13; V. i; A. „V7S C. 17.

Blunt serrations along the horizontal limb of preopercle and on preorbital. Lower
jaw longer than the upper. Large curved canines in lower jaw. Colour yellowish

olive covered all over with minute black dots, which are collected on the shoulder into

a vertical oblong patch. Summit of head and top of eyes black. Fins orange.

Upper half of first dorsal black. Second dorsal black-edged. Caudal dark. Anal

with a black mark over the base of spines.

India and Burma in fresh water.

13
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A. RASGA, Ham. Buch.

B. vi.; D. 7t.Ht; p. 11; V. \; A. „^-s; C. 17.

Vertical limb of preopcrcle sometimes entire, more usually finely serrated, or some-

times coarsely. Teeth villiform in jaws, vomer, and palate. Colour olive with a dark

shoulder mark composed of spots, the remains of a band in the young. Tlie young are

bright yellow with four or five dark vertical bands.

India and Bunna in fresh water.

A. BAcrLis, Ham. Buch.

Nga-zin-zat.

B. vi.; D. 7-A-; P. 12; V. ;V ; A. vV ; C. 17.

Colour yellowisli olive. A golden spot on tlie ocriput. This species differs from

A. llama in its liiglier body, its lower jaw shorter than the upper, and its possessing uo

canine or enlarged teeth.

India and Burma in fresh water.

A. NALUA, Ham. Buch.

Kyoung-ma-sa.

B. vi.; D. 7T^iTT; P. 15; V. i; A. ^-fo; C. 15.

Vertical limb of preopercle entire, save a few sen-ations above the angle. Te(>th

villiform in jaws, vomer, and palate, and a narrow median band on the tongue.

Colour silvery, with a burnished lateral band. A dark band along either lobe of tail.

India. The Andamans, in fresli, brackish, or salt water.

A. CoirsiEESoxii, Cuv. et Val.

A. macracanthus, Bleeker.

B. vi.; D. 7 jiyr; P. 13; V. i; A. ^^, ; C. 15.

Vertical limb of preopercle entire, double edge of lower limb scri'atcd, with two
or three coarser teeth at the angle. Dorsal spines strong, transversely liucated, second

longest. Teeth villiform in the jaws, and in a A-shapcd row in the vomer, and some
on the palatines. Colour silvery, with purplish reflexions. A bright silvery line from
the eye to the tail. Interspinous web between the second and third dorsal spines, dark.

The Andamans.

A. rNiERHUPTA, Bleeker.

B. vi.; D. 1 v^T,; P. 13; \ . ^l Ck . ^^,r ; C. 18.

Vertical limb of preopercle entire. Second spine of dorsal nearly half the length

of body of adult. Colour silvery, with a narrow lateral band. Second spine of the
dorsal bright orange, the web between it and the third black. Tail as in A. nalaa.

The Andamans in salt water.

A. rnoT^NiA, Bleeker.

B. vi.; D. 7r4Tr; P. 13; V. i; A. vSts ; C. 18.

Vertical limb of preopercle entire, save two sen-ations above the angle. Second
spine of dorsal longest. Colour silvery, with a burnished lateral band. The inter-

spinous membrane between the second and third dorsal spines black. Tail as in

A. nulna.

The Andamans, in salt water.

Although, remarks Day, this genus (Ambassis) consists of little bony fishes wliich

rarely exceed six inches and are usually far less, still they have tlicir economic uses,

and are eaten by the poor, and owing to their conformation are easily dried witliout

salt. They are also freely consumed by larger fish. At I'iuang, Cantor remarks,
they are used with the refuse of tlie market for manure.

Apogon, Lacipede.

Branchiostegals 7. Teeth villiform in jaws, vomer, and palate. No canines.

Tongue smooth. Two separate dorsal tins, the first with six or seven spines.
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A. Wassixki, Bletker.

B. vii. ; D. 7 J; P. 14; V. J; A. t ; C. 17.

Lower jaw slightly lonsrcr. Preopercle serrated throughout on its outer edge ; the

other bones of the head and shoulder entire. Third and fourth dorsal spines longest.

Colour brilliant golden, with a black head. Fins orange. A silvery median band on

the top of the head, and three silvery bands down each side of the body, and a

fourth from the gape to below the base of the pectoral.

The Andamans.
This fish, Day remarks, is common on the coral reefs, and on the water being

struck, they crowd into the coral for shelter, apparently afraid that the splash has

been caused by some large carnivorous fish.

A. ArRiTTs, Cuv. et Val.

B. vii.; D. 7i; P. 12; Y. 4; A. f^; C. 17.

Jaws of equal length. Preopercle entire. First dorsal spine very short, the

third and fourth the highest. Colour, body and head spotted and marbled all over

with brown. A circular black spot on the opercle, inclosed by a narrow white ring,

visible even in the fry.

The Andamans.

A. SAXGiEssis, Bleekcr.

B. Tii. ; D. 6 i ; P. 13 ; Y. i ; A. T^ ; C. 17.

Outer edge of preopercle very finely serrated. Dorsal spines weak, the third

generally longest. Colour golden, tinged with red. A wide brown band from the

snout, through the eye, ending on the opercle, or in a black spot behind the shoulder.

A round black spot on the tail, and a minute black spot close behind the base of the

last dorsal ray. Upper haK of first dorsal black.

The Andamans.

A. OEBictXAEis, Cuv. et Yal.

B. vii.; D. 6,r^; P. 12 ; Y. i ; A. ,S; C. 17.

Lower jaw the longer. The outer edges of both Umbs of the preopercle serrated,

as is also the shoulder-bone, the other bones of the head entire. The second and
third dorsal spines slightly higher than the fourth. Caudal forked, its three

outer rays rather spinate and projecting. Colour olive brown. A dark zone round
the body in front of the first dorsal and behind the ventral. Head black-spotted.

Dark spots on tail and first dorsal. Yentral nearly black.

The Andamans.

A. CEEAirrssis, Bleeker.

B. vii.; D. 6i; P. 14; Y. \; A. | ; C. 17.

Upper jaw slightly the longer. Opercle serrated over its outer edge. The third

dorsjl spine is slightly the longest. Caudal notched. Colour greenish brown, with
some dark spots on the head. A narrow blackish-brown band from the head to the

base of the caudal, where it ends in a round black blotch ; anteriorly the band is

margined above and below by a bluish-white streak. A brown blotch on the shoulder.

The interspinous web between the second and third dorsal spine is black.

The Xicobars.

CHEixoDiPiEBrs, Curier et VaJeneienn«i.

Branchiostegals 7. Preopercle vnth. a double edge. Yillifonn teeth in jaws, vomer,
and palate. Canines usually present in both jaws, and lateral canine-like ones also.

Two dorsal fins, separated ; the first with six spines.

C. LnrEATTs, Forsk.

B. vii. ; D. 6i; P. 1.3; Y. +; A. f; C. 17.

Outer edge of preopercle serrated ; finely on vertical limb, and more coarsely on
the horizontal. Canines and cauine-like teeth in both jaws. Dorsal spines weak, the
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second and tliird cqn;d. Caudal forked. Colour silvery-rod, witli horizontal bands

along the head and body, vaiying from 7 to 10. A black spot at the base of the

caudal, which is light-edged. Fins red. The first dorsal interspace between second

and third *pines black.

The Andamans.

C. QTJUfaXIELrNEATUS, Cuv. ct Val.

Much resembles the last, of which it might be a variety, but the lateral bands are

five only. A black spot at the root of the tail surrounded with a bright yellow

annulus.

The Nicobars.

Duxes, C'uvier et l'ale)icie>incs.

Branchiostegals 6. No canines. A single dorsal tin with ten spines.

D. AEGENTEUS.

B. vi.; D. ,rHo; P. 15; V. i; A. w^„ ; C. 17.

Preopercle evenly serrated on its horizontal limb. Dorsal spines not very strong,

the fifth and sixth highest. Caudal forked. Colour bluish, becoming silvery white
on the sides and belly. Dorsal greyisli-black along its upper third, and white mar-
gined. Caudal milk-white with a central black band, and two oblii^uo jx'llowish-

black ones. Grows to 6 inches or more.

The Andamans.

Theeapon, Cuvier.

Branchiostegals 6. Villiform teeth in b(ith jaws, the outer sometimes larger, and
deciduous ones on the vomer and palatines. Dorsal single, more or less notched.
Air-vessel constricted.

T. JAEBUA, Forsk.

Nga-sa-ba-sa.

B. vi.; D. \^\i; P. 13; V. i; A. ^^; C. 17.

Vertical limb of preopercle with 12 to 14 serrations, the two at the angle being the

strongest, on the lower limb about 8 we.dter ones. An enlarged outer row of teetli in

the jaws, and fine ones generally present on the vomer and palatines. Dorsal spines

moderately strong, the third and fourth longest. Colour bluisli-grcy, becoming wliite

on the belly, with a tinge of gold on the cheeks and snout. Three longitudinal reddish-

brown bands down the body, slightly convex below, sometimes a fourth occurs on the

belly. Dorsal interspinous web milk-white, black-marked between the third and
sixth spines. First three dorsal rays black-tipped. Caudal •\^itIl two obli(|ue bands
across each lobe. Grows to 13 inches or so.

Arakan.
This fish, remarks Tickell, is called the paddy eater in Arakan, from its young

being so often seen in the inundated rice-fields.

DiGE.iiiMA, Cicvier.

Body oblong, compressed. Mouth small, protractile. Lips thick and folded back.
Preopercle seri-ated, 4 or 6 open pores below the mandible, but no groove. Teeth iu

jaws. No canines or palatine teeth. Air-vessel simple.

D. CEASsispiNUM, Riipp.

I), al/um, Day.

B vii.; D. T-.^^; P. 17; V. i; A. f; C. 17.

Dorsal spines strong, the alternate ones thicker on one side ; the fourth highest.

Slaty-grey, with a violet tinge over the head and a brassy one over the body. Fins
nearly black. Some coppery spots on the body and a tinge of the same over the spiny
dorsal. Grows to 2 feet, and is good eating.

The Andamans.
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Sroi.orsis, Curler et Vah'ncieiuien.

Branchiostcgals 5. A siiij^lo dorsal tin n'itli ten spines. Air-vessel simple,

unoonstricted.

S. BILINEATtrS, Bloch.

B V. ; D. ^^ ; P. 16 ; V. I ; A. } ; C. 17.

Vertical limb of preoperclo sei'ratcil, and its angle produced and rounded. Teeth
villiform. Dorsal spines not strong, increasing in height to the fourth. Colour,

a white band from the sn(iut to the base of the dorsal ; a second from above the orbit

to beyond the dorsal ; a third from the upper edge of the C3'e to the lateral line.

A broad black-bordered yellow band from the mouth to the conimencenient of the soft

dorsal, with a yellow blotch below the same fin, which is edged anteriorly with black.

Anal black anteriorly, white behind.
,

The Andamans.

S. OHAXAM, Forsk.

B. v.; D. -Vi; P. 17; V. 1; A. *.

Scaleless portion of the head covered with numerous small pores. Vertical limb

of preopercle strongly serrated, and more coarsely on its produced angle. Teeth fine.

Dorsal spines rather weak, increasing to the fifth. Colour olive, with four yollowish-

white bands, the third of wliich bifurcates at the shoulders into two, one above, the

other below the lateral line. A black spot in the pectoral axil. The anterior scales

below, mostly black-spotted at their base. A violet mark at the base of either lobe

of the tail.

The Andamans.

S. M0N0GK,\5IMA, CuV. Ct Val.

B. v.; D. i,^ P. 17; V. i; A. ^
Upper surface of head flat and scaled nearly to the nostrils. Vertical limb of

preopercle, and its rounded and produced angle, evenly serrated. Dorsal spines

slender, increasing to the fourth. Colour olive, with a black band, one scale broad,

from the snout, through the eye to the tail, only rising above the lateral line behind
the end of the dorsal. Fins immaculate.

The Andamans, where common.

S. CAXCELLATUS, Cuv. et Val.

B. V. ; D. V- ; P. 15 ; V. \ ; A. J
; C. 17.

Scaleless portion of the head studded with fine open pores. Vertical limb of

preopercle serrated, more coarsely superiorly, and at its slightly produced and rounded
angle. Teeth fine. Dorsal spines weak, increasing to the fifth. Colour grey above,

whitish below. A white band to the commencement, and another below it, to the end
of the dorsal. A third white band from the eye as far as the end of the pectoral,

and a fourth from the eye to the tail. Some irregular white vertical bands cross

the back. A black spot between the first and thii-d dorsal spines.

The Andamans.

S. ciLiATUs, Lacep.

B. V. ; D. J^*'; P. 17; V. i; A. f ; C. 17.

A prominent ridge, with serrated edge, on the maxilla. Vertical edge of pre-

opercle seriated, most strongly at the angle, which is not produced. Teeth villiform.

])orsal spines slender, increasing to the fifth. Colour gi-eenish olive above, paler

lielow. A silvery white band along the side from the head to the commencement of

the soft dorsal. The scales below the lateral line gold spotted. Fins reddish.

The Andamans.

Stnageis, Giinther.

Branchiostcgals 5 or G. One scaleless dorsal fin, with 10 spines and 9 rays. Air-

vessel not constricted, but notched posteriorly.
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S. NOTATUS, Cuv. et Val.

B. tL; D. -yi; P. 15; V. I; A. ? ; C. 17.

Preopercle entire. Opercle with a small flat spine. Teeth villiforni in the upper
jaw, with four large curved canines in either preinaxillary, and laterally an outer

row of conical teeth of moderate size. In the mandible, villiform teeth in the front

and six well-developed canine-like ones, and a lateral row of conical teeth, small

behind. Dorsal spines weak, increasing to the fifth. Caudal foiked, upper lobe the

longest. Colour rosy, with a brilliant spot on tlie first five scales below the lateral

line, the upper half rod, the lower yellow ; 5 or six longitudinal yellow bands below
the lateral line, and 3 silvery white ones. Fins pinkish, with a yellow band along

the bases of the dorsal and anal.

The Andamans.

ApRio>f, C'uvier et Valenciennes.

Preorbital entire. Preopercle serrated. Canines anterior. Yilliform teeth in

jaws, vomer, and palate, and an outer row of canine-liUe ones laterally. Dorsal fin

single, with 9 to 11 spines. Anal with 3. Caudal deeply forked.

A. MULTiDENS, Day.

B. vii.; D. ii; P. 16; Y. i; A. «S; C. 16.

Dorsal spines slender, the fifth longest. Colour rosy, with six longitudinal

yellow bands along the body. A golden band from the snout to the inferior angle of

the eye and another across the foix'head.

Common at the Andamans, where it reaches a large size.

Datnioides, Blecker.

Branchiostegals 6. Premaxillaries very protractile. Preopercle serrated. Villi-

form teeth in jaws without canines. Vomer, palate and tongue edentulous. A single

dorsal with 12 stout spines. Air-vessel simple.

D. POLOTA, Ham. Buch.

Nga-kya and Jfya-wct-nia.

B. vi. ; D. -M-t; p. 19 ; V. i; a. ^V I
C 17.

Brown, with several cross bands.

Grows to a foot, and is eaten by the pooi'er classes.

Inhabits tidal rivers and estuaries in Burma.

Geekes, C'uvier.

Branchiostegals 6. Mouth very protractile and descending when produced.

Preopercle rarely serrated. Villiform teeth in the jaws. The dorsal fin capable,

wholly or partially, of reception into a scaly sheath. The dorsal spines 9 or 10,

the rays 10 or 11. Caudal forked. Air-vessel simple.

G. OBLONGUS, Cuv. ct Val.

B. vi. ; D. -,\-; P. 17; V. i; A. f ; C. 17.

Preopercle entire. Dorsal spines not very strong, compressed, the second curved

and much the highest. Caudal deeply forked. Colour sdvery, eye golden.

The Andamans.

G. ABBREVIATUS, Blocll.

B. vi.; D. -i^; P. 15; V. i; A. ?; C. 17.

In Andaraanese specimens the angle and lower limb of preopercle is crennlated,

but not serrated, whilst in specimens from the Malay Archipelago it is entires

Dorsal spines strong, the second longest, and curved. Caudal deeply forked, the

upper lobe slightly the longer. Scaly sheaths of dorsal and anal well developed.

Colour silv(^ry white, darkest along the back, each scale witli an indistinct spot,

forming longitudinal bands. Fins yellowish. Dorsal with a blackish edge, and
a spot on each spine and ray just above the sheath.

The Andamans.
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G. FILAMENTOSCS, CllV. ct Ylll.

Xga-wet-sat.

B. vi.; D. -iV; P. 15; V. i; A. ?; C. 17.

Preopercle entire, with rounded angle. Teeth fine in the jaws. Dorsal si)incs of

modeiate strength, the second prolonged, sometimes in the adult extending to the

caudal. Colour .silvery, with rows of short oblong horizontal bluish spots along the

upper lialf of the body, eontimious below the scales in lines. Snout black. A basal

black .spot on each dorsal spine and ray. Caudal greyish externally. Fins yellow,

web dotted. The young have vertical bands, the alternate ones shorter. Grows to

8 inches or more.

Coast of Burma.

G. LuciDus, Cuv. et Val.

B. vi.; D. tV; p. 15; V. i; A. f ; C. 17.

Preopercle entire. Teeth fine. Dorsal spines of moderate strength, and not curved,

the fii-st very short, the third longest. Colour silvery, with an indistinct dark vertical

band over the nape ; a second below the dorsal spines and two more below the soft

dorsal. Snout black. Fins canary-yellow. Tlie upper lialf of the web between the

second and fifth dorsal .spines black, the rest of the tin dark-edged with black margin.

A median row of dark spots down the dorsal. Caudal grey-edged, the inferior lobe

with a very narrow wliile edge and wliite tip.

Coast of Buima.
It is, remarks Day, the most common Indian species, \'isiting the coasts in

enormous numbers.

The dirt'crent species of Gerres are but little esteemed as food, on account of their

numerous bones and deficiency of flavour, and arc consequently principally consumed

fresh by the poorer classes. They are also extensively salted and dried.

I

Fnmihj Chaetodontidae (Sqtjamipinnes).

Month generally small. Teeth villiform or setiform, with neither incisors nor

canines. Soft portion of dorsal exceeds its spinous. VentraLs thoracic, with 1 spine

and 5 rays. Air-vessel present, generally simple.

A. No palatine teeth.

Cn.iiTonoN, Cnvicr.

Brancliiostegals 6. Body elevated and strongly compressed. Spinous and soft

portions of dorsal continuous.

a. Anal with 4 spines.

C. TLEHEiu-s, Gmel.

B. vi.; D. T3-^-; P- 15; V. ^; A. -nH=TTr; C. 17.

Colour yellow, with a black, white-edged ocular band. A black, white-edged

ocellus at the base of the caudal.

The Andamans.

b. Anal with 3 serines.

C. F.iLCULA, Bloch.

B vi.; D. -iW,^T^-S-; P. 15; V. 1 ; A. ^^ ; C. 17.

Snout produced. Teeth brush-like. Colour of head and body red-lilac-purple,

turning to primrose posteriorly, and on the fins. A dark, white-edged ocular band,

narrower tlian the orbit, runs vertically through the eye and in front of the dorsal.

A black triangular blotch with its base' on the first 4 or 5 dorsal spines and its apex

on the lateral line, and a second having its base on the last 3 spines. A black band
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on the base of the tail. Body vertically barred with 12 cr 14 black lines. Soft

dorsal with a narrow black margin. Caudal with a black and white posterior edge.

Anal with a black submarginal line. The disposition and white margining of the

black bands is variable.

The Nicobars.

C. picTus, Forsk.

Nga-gyeng-kyouk.

B. vi. ; D. a ; P. 15 ; V. i ; A. ttt^^ ; C. 17.

Teeth brnsh-like. Snout with a black band. A dark band descends from in

front of the dorsal through the eye to the chest. The body is traversed anteiiorly

and superiorly by numerous black lines (8), which ascend from the head to tlie dorsal,

and it is traversed posteriorly and interiorly by similar descending linos, impinging

at right angles on the lowest of the asceutUng ones. A black baud involves the

posterior portion of the body. A crescentic black band anteriorly convex and a

subterminal linear one on the tail.

The Audamans.

C. VAGABUNBUS, L.

Pah-noo-dah. Andamans.

B. vi.; D. *j-*f; P. 15; V. i; A.^tt^^; C. 17.

Teeth brush-like. Dorsal spines moderate, with deeply notched web. Colour

markings much as in C. pictus, but the anterior ascending lines are less numerous

(6), and the posterior descending ones more marked and numerous than in that

species {vide Day's Plates, xxvi. f. 6, xxvii. f. 1). The black ocular baud white-

edged. Dorsal and anal fins black-margined. Tail banded as in C. piitus.

The Andamans.

C. AURIGA, Forsk.

B. vi.; D. *i-4^f; P. 15; V. i; A. ^Stt ; C. 17.

Teeth brush-like. Ocular band brown, edged anteriorl}- with white. The
linear body-markings as in C. pictus, only the ascending lines are reduced to 5 and

the descending to 6, followed by three angular bands. A prominent black ocellus

on the soft dorsal. Anal with a fine sulimarginal band, with a white outer edge.

Upper and hind margin of anal edged with black. '1 wo dark lines on the caudal

inclose a crescentic area anteriorly convex.

The Nicobars.

C. LUNULA, Lacep.

C. bioeellatus, Cuv. et Val.

B. vi.; D. ^V^; P. 19; V.i; A. ,^^5_; C 17.

Ocular band of a deep chestnut, edged with white and wider than the orbit.

A second brown liand passes from the first five dorsal spines aiul unites with the

occipital one. A third band from fifth and sixth dorsal spines gradually widens and

goes as low as the base of the pectoral fin. A band along the base of the soft dorsal

passes over the free portion of the tail. Caudal with a dark band in its posterior

third. Dorsal and anal with a dark edge, margined with white. In the young the

ocular band is edged with white and a wliite-edged black ocellus occurs on the soft

dorsal.

The Andamans.

C. MELANOTUs, Bl. Schn.

Nga-hpa-kheh (fide Gazetteer).

B. vi.; D. 55 ; P. 15; V. i; A. A; C. 17.

Colour yellowish, with a narrow black ocular band descending to the che.st.

The upper fourth of the body stained with black and ascending black lines throiigli

each row of scales. A black band at the base of the tail interrupted in the middle.
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Fins yi'llow. A nurrow black submarp;inal bund, oxtcriorly wliito-eilged, along tlio

iin.-il iind soft dorsal. A vcUow band, black bordcu'd ixtuiually down the caudal.

A short black band at the base of the first five anal ray.s.

Presumably comuiou on the coast it' it possesses a vernacular name.

CnELMo, Cuvicr.

Snout produced as a long round tube by the horizontal elongation of the premaxil-

laries and mandilde, whicli are laterally connected by a web, the gape of the mouth
anteriorly being small. Day includes two species of this genus as inliabiting the seas

of India (f. hniriirodris and C. rostra' us), and adds. " Due to this tubular elongation of

the snout, these fishes are able to employ it as a blow-pipe, from wbieli they discharge

globules of water at insects flying above them." I know not if these arc the only

fishes which ejaculate a drop of water at passing insects, but some fish is comnmn
in the tidal rivers of Burma wliich captures insects on the sides of boats by bombard-

ing them in this fashion, as I have repeatedly witnessed. These fishes have all the

aspect of a CluvtoiJun.

Hkxiochus, Ctivier et Valcncicniieif.

Bnincliiostegals 5. Body elevated and strongly compressed. Teeth villiform.

A single dorsal fin. The fourth dorsal spine is elongated and filiform. Air-vessel

jiresent.

H. MACRoi.EPiDOTrs, Artcdi.

Pah-uo-dah. Andamans.

B. V. ; D. l\-hi ; P. 17 ;
V. i ; A. y^^r- ; C. 17.

The filamentous prolongation of the fourth dorsal s]iine reaches to tlie tail or

beyond. Colour pearly-white, with a. dark purplish band over the snout ; auotlier

over tlie eyes. A tliird br(.iad one extends from the first three dorsal spines, and
posterior two-thirds of the opercle downwards, and includes the whole of the \entral

fin, and extends back to the anal. The last band commences at the summit of tlie

ffih dorsal spine, pisses down to the base of the seventh, and ends in the posterior

third of tlie anal. Pectoral, soft dorsal, and caudal fins bright yellow.

The Andamans.
The colour of the ground and the bands of tliis species is occasionally seen

transposed. In the Plate xxviii. f. 3 (Pishes of India) the last band is shown to

commence from the sixth dorsal spine, not the Jifth, as stated in the text.

HoLAC-LNIHUS, LuCLpellc.

Branchiostegals 6. Body compressed and nsually much elevated. A single

dorsal fin. Air-vessel witli two horns posteriorly.

a. Scales small.

H. NicoB.ARiENsrs, Bl. Schn.

B. vi. ; D. ^Vf^^; P. 19; V. i; A. .nj^Vr ; C. 18.

Colour variable. In the young it is deep blue, with sliglitly curved vertical

bands, alternately white and bluish-white, the former broader. Caudal white, with
or without a black outer margin. In some specimens there are reticulated blue lines

between the broad white postocular band and one descending from the centre of the

spinous dorsal. In the adult the vertical bands are more curved with the convexity
forwards. In some (the type) a white spot forms the centre round which the body
bands curve.

The Nicobars. Seas of India, etc.

H. ANNTJLAHis, Gmel.

Nga-lyk-pya, Arakan.

B. vi.; D. W^^; P. 20; V. i; A. xirVr ; C. 17.

Colour sienna, with a blue ring on the shoulder. Six or seven arched blue bands
radiate from tlie head and converge towards the tail. A narrow blue iuterorbital
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Land is contiuucd behind the eyes over the operch% curving up its hind edge towards

the ring. A second across the snout, passes under the eye, across the opercle, and joins

the third on the body. Pectoral yeUow, with a blue baud at its base. Dorsal and

anal dark. The six body bands are continued on to the former, where some inter-

mediate blue lines also occur. Dorsal edged above with blue. Anal with three blue

lines and a light blue margin. Caudal yellow, with a narrow orange tip.

Coasts of Burma.

H. XAXinosrEToroN, Bleekor.

B. vi. ; D. if; P. 17 ; Y. i; A. -^r; C. 17.

Colour blue. Cheeks and opercles with many black-edged gold spots. Some fine

black lines on lips and chin. A broad yellow interorbital band. Body violet, each

scale with a brilliant blue spot. A yellow spot on the shoulder. Dorsal, caudal and

pectoral fins yellow, with a black spot at the bases of the last seven dorsal rays.

Caudal black-edged. Ventral and anal white, with a blue edge.

The Andumans.

ScATOPHAGUs, Ciivicf ct T'alr)wi'cii)ies.

Branchiostegals 6. Bodv compressed and elevated. Two dorsal fius united at

their bases, the first having 10 or 11 spines, and an anterior recumbent one directed

forwards. Air-vessel siniphj.

S. AHGUS, Gmel.

Gna pa-thwon. Po-ra-dah. Andamans.

B. vi. ; D. 10 Ts^TT ; P. 20 ;
V. -J ;

A. tt^^ ; C. 16.

Teeth villiform in the jaws. Dorsal spines strong, each alternate one thicker on

one side, intcrspinous web deeply notched, fourth spine the highest. The anterior

rays the longest, but not equalling the fourth spine. Colour purplish, becoming

white on the belly. Large round blackish or greenish spots on the body, most

numerous along the back, and varying in size and tint. First dorsal fin brownish

blue, having a few minute spots. Second dorsid yellowish, with sliglit brown marks

on the web.
Coasts of Burma.
This fish is a foul feeder, and consequently not in much request for food. When

caught however out at sea, it is well flavoured enough, according to TickcU.

Ernirpus, Cuvicr.

Branchiostegals 6. Body much compressed and elevated. Dorsal with 8 or 9

spines, receivable into a groove at their base, and several elongated and ficxible, with

the intcrspinous web deeply cleft, and a deep Jiotch between the spinous and soft

parts of fin. Air-vessel bifurcate anteriorly and with two long horns posteriorly.

E. ORBis, Bloch.

Kol-lid-dah. Andamans.

B. vi. ; D. t5-So ; p. 19 ; V. i ; a. t'j ; C. 19.

The facial profile very elevated, rising abruptly from the snout to the dorsal fin.

The third, fourth, and fifth spines are elongated and filiform, especially the third.

Colour, back and head greyish-p^een, sides and belly silvery, shot with pink. Fin

webs diaphanous, finely dotted with black, rays bluish white. The young have a dark

orbital band, a second over the nape, and two over the belly.

The Andamans.

Deepane, Cuvier et Vulenciennes.

Branchiostegals 6. Body much compressed and elevated. Snout short. Dorsal

with 8 or 9 spines receivable into a groove at their base, and anteriorly a concealed

spine directed forwards. Intcrspinous web deeply notched. Pectorals long and

falciform. Air-vessel posteriorly produced into two horns.
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B. PrXCTATA, (illicl.

Nga-sheng-na.

B. vi.; D. -A—%; P. 17; V. i; A. tt^tt; C. 15.

Colour silvery, with a golden gloss and tinge of purple, witli or witliout vertical

bands and black spots. Edges of tins grey, and a grey baud along the middle of the

dorsal.

Coast of Burma.

A. ViUifitnii leelk in jaws, vomer ami palate.

ToxoTES, Cuvier.

Branchiostegals 7. Body oliloug, compressed, back depressed. Snout ratlicr

produced. Lower jaw the longer. A single dorsal, with 4 or 5 strong spines. Air-

vessel simple.

T. MicROLEprs, Blyth.

Nga-kya-ma.

B. vii.; D. T^:r; P. 12; V. \ ; A. -^r ; C. 19.

'llie three posterior dorsal spines the longest. The dorsal commences slightly in

advance of the anal. Colour goldim, with two to four rows of bhick oblong blotches,

or stripes along the sides, mostly above the lateral line. Dorsal blotched with black

and dark-edged. Anal dark. Caudal yellow. Grows to a foot in length.

llivers and estuaiics of Burma.

T. cn.vTAKEUS, Ham. Buch.

B. vii. ; D. lij^^
; P. 13 ; V. i; A. t^t^tt ; C. 17.

The fourth dorsal sjnno the longest. The dorsal commences slightly in advance
of the anal. Colour silvery shot with gold, dorsal profile greenish brown. Si.\ or

seven oblong spots between the eye and the end of the dorsal fin, some black blotches

on the soft dorsal, anal edged below with black.

Rivers and estuaries of Burma.

J. JACULATOK. Pall.

B. vii.; D. xT^^; P. 1.5; V. >
; A. „^Ty; C. 17.

Doisal spines strong, the third the longest. The dorsal commences over the
annl. Colour brownish shot with golden. Four triangular black blotches pass down
from tlie back to the lateral line, most developed in the young. Fins dark. Grows
to a foot in length.

The Andumans.

Family Mullidse.

Branchiostegals 4. Pseudohrancliioe. Two stitt' barbels below the chin belonging
to the hyal apparatus. Two dorsal fins, well apart. Ventral with one spiue and five

rays.

TJpENioiDEs, Bleeker.

Teeth in both jaws, on the vomer and palatine bones.

TJ. viTTATTJs, Forsk.

Chah-ti-ing-ud-dah. Andamans.

B. iv. ; D. 8 -}; P. 15-17; V. 1; A. 1; C. 15.

Colour chestntit on the back, golden below. Two or three bright yellow bands
along the sides. First dorsal fin black tipped, and with two blackish bands. Pectoral
pinkish edged with white

; upper caudal lobe crossed by 5 or 6 yellowish-brown bars,

having dark edges and with a black tip, whilst the lower lobe is white tipped and has
three oblique dark bars. An air-vessel present.

The Andamans.
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U. TRAGFLA, liiclianlsuii.

B. iv.; D. 7-8 I; P. 13; Y. i ; A. 4
; C. 15.

Colour silvery, liead and body spotted with liro^vn ; a brown band down tlie side.

Dorsal tin dark banded. Each lube of caudal with 5 or 6 oblique black bars. Grows
to about 5 inches.

The Andamans.

MuLLOiDEs, Bli'eher.

Palate edentulous. Teetli in the jaws in several rows.

M. FLAVOLIXEATCS, Laccp.

B. iv. ; D. 7 J; P. 17-19; V. i; A. j; C. 15.

First three dorsal spines equal. Colour, upper surface of the head and back
reddish chestnut, becoming wliitish on the sides, and tinged with yellow on the belly.

A narrow yellow band from above the eye to the snout, joined by a second fi'om

liclow the eye. A brilliant gold band from behind the eye to the tail. Fins carncous,

a yellow band along the liase of the second dorsal ; lower lobe of tail grey. Grows to

nearly a foot.

The Andamans.

TJpENEUs, Blcelwr.

- . Palate edentulous. A single row of teetli in either jaw.

U. iiAcnoNEMUs, Lacep.

B. iv. ; D. I; P. 16, V. A
; A. 7 ; C. 15.

First dorsal spine very short ; third and fourth equal, longest. Last doisal and
anal rays very elon^'ated. Colour, a black iiand down the side from the .•<7iout to just

past the end of the second dorsal and behind it, a black blotch at the base of the tail.

Some scales on the sides gold-spotted. A purplish stripe from eye to snout. First

dorsal violet. Second dorsal with a deep black band along its base. Ventral blackish

externally, reticulated internally. Caudal black-edged. Grows to 9 inches or so.

Gulf of Martaban (Andierst).

U. rNDicFS, Shaw.
U. ipiliiitis, Day.

B. iv. ; D. J ; P. 16 ; Y. I ; A. V^; C. 15.

First dorsal spine very short, third and fourth equal, longest. Last dorsal ray

not elongated. Colour purplish red, with a large oval shining golden blotch on the

lateral line, between the dorsal fins. A blacki>h, pale-centred mark at the base of the

tail. Belly yellow spotted, or lined. A broad purple band from eye to snout, with

a narrow violet one on either side. Cheeks pink, variegated with yellow and tortuous

blue lines. A dark spot at the gape. Dorsal fin purplish, streaked with blue. A(uil

yellow banded. Fins pinkish, except the caudal, which is greenish, with purplish

rays. Grows to 16 inches.

The Andamans.
The marine ' mullets ' are most of them excellent fish for the table, and some

species, as the ' red mullet' of Europe, is so highly esteemed as to be dressed with its

entrails and excrement unreraoved, to suit the perverted and uncleanly taste of the

epicure, as is the case with the woodcock, whence the red mullet is also known as the

' woodcock of the sea.'

FamiJy NandinsB.

Branchiostegals 5 or 6. Dorsal fin single. Anal with 3 spines. Air-vessel

present.

A. Psetidobranchia present.

Plesiops, Cuvier.

Branchiostegals 6. Villiform teeth on the jaws, vomer and palatines. Tongue

edentulous.
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P. NIGHICANS, Riipp.

B. vi. ; 1). y-\; r. 21 ; V. ^; A. ^; C. 16.

Dorsal spines much shorter tliaa the raj's. Soft dorsal pointed and clonsnto.

Colour brownish, each scale on the body with a blue ceutro. Some scales on lu-ad

and shoulders with several blue spots. Operclo with a lar^o black, blue eds;ed ocellus.

Dorsal and anal fins blue banded. Dorsid, caudal and anal fins white margined. Soft

dorsal and anal radiately streaked wilh blue. Caudal transversely blotched with blue.

The Andamans, where common.

13. Pseuduhranvhiit ahwnt.

Badis, Blceker.

Branchiostegals 6. Villiform teeth on the jaws, vomer, and palatines. Tongue
edentidous.

B. BucHANANr, Blcckcr.

ryin-leh-nga-bye-ma and Nga-mi-loung.

D. V4-S; p. 12; V. i; A. ^^V; C. 16.

Soft dorsal rather elevated and pointed. Colour variable, barred black and r(sl.

In Burma the body has six vertical bands, each composed of four transverse blaek

blotches one above the other. A large blotch on the shoulder and another ou tlie

tail. Grows to 3i inches.

Fresh waters of liurma and Upper Burma.

Nandtjs, Cuvicr et Valeucieiines.

Branchiostegals 6. Villiform teeth on the jaws, vomer, palatines and tongut!.

N. MARMOKATUS, CuV. et Val.

B. vi.; D. iMr*; P- 16; V. ,1; A. j^^; C. 15.

Dorsal spines ratlier strong, their base exceeding three-fourths of the fin. Soft

dorsal similar to anal and almost square. Colour greenish brown with brassy lustre,

vertically marbled with three broail pitchy bands, with another, or black blotch ou the

tail. Some black lines radiate from the eye. Narrow band of spots across the soft

dorsal anal and caudal tins. Grows to 7 inches.

Fresh and brackish waters in liiinua.

Pristolepis, Jt rdiin.

Branchiostegals 6. Teeth villiform on jaws and palate, villiform or globular ou

Tomer. Obtusely globular on the tongue, presphcnoid and sometimes the vomer.

P. FASCIATUS, Bleeker.

B. vi. ; D. ff-M; P. 15 ; V. i ; A. J ; C. 14.

Globular teeth on the vomer, base of the tongue and roof of the mouth. Dorsal

spines strong ; the central rays longest. Caudal rounded. Air-vessel large. Colour

dull greenish, with a black spot on the axilla. Fins slate-coloured, except the pectoral,

which is yellow, with a black spot over the ujjpor part of its base. The young arc

banded. Grows to 8 inches or more.

Fresh waters of Burma.

Famlli/ Sparidae.

Branchiostegals 5 to 7. Pseudobranchi;e well developed. Palate edentulous

(save in Pimeloptcrus). Cutting or conical teeth in front of the jaws, with or with-

out a lateral series of molars. A single dorsal.

Lethrinus, Cuvier.

Villiform teeth in the anterior portion of the jaws, with canines in front.

Lateral teeth in a single row, and cither conical or rounded. Dorsal, with 10 spines

and 9 rays, receivable into a basal sheath.
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L. OUXATl'S, CllV. ft Vlll.

B. vi. ; V). './; P. 13; Y. i; A. f ; C. 17.

Four conical caiiiiu-s in either jaw. The first five nppcr lateral teeth conical

and pointed, the rest with globular crowns. Teeth of mandible similar but smaller.

Colour greenish-olive, with six or seven yellow horizont;ds bands. The opercular

web red. Caudal edged with red. A violet band across the base of the pectoral.

The Andamans.

L. HAKAK, Forsk.

Po-tang-dah. Andamans.

B. vi. ; D. ^j>-; P. 12; V. i; A. f ; C. 17.

The first foiu' teeth of the lateral row conically obtuse, the rest are large and

rounded. Colour greenish-olive, with an oblong blackish blotch below the lateral

line, opposite the dorsal.

The Andamans.

C'hetsopheys, Curier.

Branchiostcgals 6. Three or four rows laterally of molars in either jaw. A single

dorsal fin with from 11 to 13 spines.

C. herda, Forsk.

Nga-wa. (Moo-roo-kee-dah. Andamans.)

B. vi. ; D. IMJ; P. 15; V. J; A. ,,^r^; C. 17.

Six incisors in front of either jaw. Three or four rows of molars in the lower

jaw and four or five in the upper, the last of the inner series being the largest.

Colour silvery-grey. Scales darlier at their bases. Usually a black shoulder spot.

Dorsal web black edged, as are the caudal and anal. Grows to 30 inches, is excellent

food, and is called in Madras the ' black rock-cod.'

The Andamans.

Family Cirrhitidse.

CiRRHiTEs, Cuvier.

Bnmchiostegals 6. Preoperclc denticulated. Opcrcle unarmed. Villiforni teeth

in both jaws. No teeth on the palatines. A single dorsal.

C. FoHSTERi, Bl. Schn.

B. vi. ; D. if ; P. 7 + vii. ; V. i
; A. f ; C. 15.

Anterior nostril rather valvular and fringed. Strong canines on either side of the

symphysis of upper jaw. Two large and some small lateral conical canine-like teeth

in the mandible. A triangular patch of villiform teeth on the vomer. Colour reddish,

head, chest, and base of pectoral fins wilh black spots, a broad dark band along the

middle of the body, to the upper half of the caudal fin. A wide yellow band from

above the pectoral to the lower half of the caudal. Upper edge of last half of the

spinous dorsal black, continued as a black band along the base of the soft dorsal.

Grows to 18 inches, and is a firm-fleshed and -wholesome fish.

The Andamans.

FamiJij ScorpaenidsB.

Branchiostcgals 5 to 7. Pseudobranchia3. Teeth in -s-illiform bands. A single

dorsal fin ia two distinct portions. Vcntrals thoracic.

Myeiodon, Barneville.

Branchiostcgals 7. Operclc spinatc. Preoperele denticulated, with spinous t«cth

on the lower limb directed forwards. Villiform teeth in jaws, vomer, and palatines.
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M. wAiGiENsis, Quoy ot Gaim.

B. vii. ; D. iJ; P. 14; Y. 1
; A. % ; C. IG.

Xo spines on tlic licad or groove below the eye. luterorbital spafc convex. A
nasal tentacle half the diaiuctcr of the orbit. Dor.sal spines strong, increasing to

the fourth. Colour reddish, marbled with brown. Some dark marks radiate iVoiu

the eye. All the tins spotted or banded with brown or black.

i'he Nicobars.

Sebastichthys, Gill.

Differs from Sebastes in having no palatine teeth.

S. Strongia, C'uv. et Val.

B. vi. ; I). IIIJ I; r. 19; V. \ ; A. J; C. 15.

Supraorbital ridge spined. Two spinato lines run posteriorly from the orbit.

Two strong spines on the lower margin of preoperele, and a spiny ridge from the

angle of preoperele to l)(dow the orbit. Three strong spines on prcorbital, and a

very strong one on the shoulder. Two tentacles above tlie orbit and several more
about the head. Dorsal spines strong, increasing to the ninth. Colour brown,

banded with darker. Fins irregularly banded in dotted lines.

The .\ndaraans.

SconpjEXA, Aiicdi.

Branchiostegals 7. Head large, with a scaleless groove on the occiput, and
armed with spines and usually skinny ilaps. Villiform teeth on jaws, vomer, and
palatines. A single dorsal fin deeply notched between the two portions. Pectoral

large. No air-vessel.

S. nAPLODACTVLUs, Blccker.

B. vii.; D. 11 i; P. 5 + xii. ; V. J^ ; A. J ; C. 15.

Interorbital space deeply concave, no groove below the eyes. Numerous
spines and several fleshy tentacles about the head. A strong spine above the base of

the pectoral. Dorsal spines increase to the fourth and decrease to the eleventh.

Soft dorsal slightly higher than the spinous. Colour brownish black, banded and
marbled with darker. Anal dark banded basally. Two vertical bands on the caudal,

which is dark-margined, edged with white.

Andamans.

ScoRP^xopsis, Heeled.

Characters of Scorpa-na, but without palatine teeth.

S. o.wcEPHALA, Bleeker.

B. vii.; D. 11 i\r; P. 6 + xii.; V. ^ ; A. ^ ; C. 13.

Interorbital space deei)ly concave. A deep groove below the front third of the

orbit. A gi-oovo across the occiput, with one anterior and two jjosterior spines.

Three strong spiues and a tentacle on the orbit. A strong turbinal spine. A tentacle

to the front nostril. Preorbital ridged and spined. Opercle and temporal ridge

spined. A spine above the base of the pectoral. A large tentacle at the gape, ami
some small ones on the preoperele and lateral line. The third dorsal .spine slightly

longer than the fourth. Colour reddisli, clouded with brown and black spotted.

Dorsal anteriorly dark banded. Fins blotched.

The Nicobars.

Pterois, Cuvier.

Branchiostegals 7. Head as in Srorpana, but without an occipital groove, and
without palatine teeth. A deeply-notched dorsal fin, with 12 to 13 spiues. Air-

Tessel large.

P. ZEBRA, Cuv. et. Val.

B. vii.; D. 12 -A ; P. 17; V. i; A. g'-r; C. 14.
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Interorbital space deeply concave, traversed by two low ridges, ending in a spine,

rrcopcrclc with 3 spines on its vertical border. Orbit spinod and serrated. Turbiual

spines present. Stellate ridges on the preorbital. A long tentacle on the oibit, and
a large fleshy tentacle over the gape. Doisal spines increase to the seventh. Caudal

wedge-shaped. Body banded with narrow intermediate ones. A black blotch, white

centred on the a.xilla. Dor.sal spines annulated with black. 8oft dorsal and anal

black spotted. Caudal sinuously banded. Pectoi'al and ventral tins banded.

The Andamans.

P. VOLITANS, L.

Checb-ta-dah. Andamans.

B. vii. ; D. 12 To-Hf ; P. 14 ; V. i
; A. ;-2 ; C. ] 4.

Interobital space deeply concave, two-ridged, and with the nape scaleless.

Preopercle with 2 or 3 spines along its vertical bolder, and 3 more along its

lower limb. Turbinal spines present. A long tentacle over the orbit, and fleshy

tentacles along the lower edge of the preorbital. The first 10 dorsal spines high.

Reddish, with vertical brown bands, having narrower and lighter intermediate ones.

Three or four bands radiate from the eye. A black spot with wliite centre in the

axilla. Dorsal spines annulated with black.

The Andamans.

P. CI.NCTA, Riipp.

B. vii.; D. 11 tt^t- I
P. 16; Y. i; A. *; C. 15.

Interorbital space very concave. Orbital margin serrate, and orbital tentacle

very long. Occipital and temporal ridges spinate. Several flesh tentacles on the

head. The eighth and ninth dorsal .spines the highest. Pectoral reaches to end of

caudal or farther. Colours, a deep brown white-edged band fi'om the eye to the end
of the interopercle, another encircles the neck, and there are six more on the body,

which looks as if traversed vertically by milk white bauds. A black mark in the

axilla. Yentrals grey. Caudal sjiotted. Snout pale.

The Andamans.

ArisTus, Curler.

Head and body rather compressed. Branchiostegals 6. Xo occipital groove.

A mandibular barbel. A single dorsal fin. Villitbrm teeth in jaws, vomer, and
palate. Air-vessel constricted. A cleft behind the fourth gill. Scales small.

A. c.iEiNATUS, Bl. Schn.

B. vi. ; D. ^>^^; P. 12 -j- 1 ; V. i
; A. i

; C. 12.

Upper surface of head roughened with two lines diverging to the occiput.

Preorbital and preopercle spinate. A long barbel on the mandible followed by a

shorter one. The dorsal spines increase to the sixth and decrease to the fourteenth.

Colour greyish on the back, rosy on the belly. Pectorals black. Appendages milk

white. Dorsal diaphanous, black edged. A deep black blotch from the eighth to the

fourteenth spine. Three obli(iuc bi'own streaks on the soft dorsal. Upper pectoral

ray white. Caudal with four black vertical bands. Anal grey, yellow margined.

The Andamans.

Gymnapistus, Swaimon.

Characters much as in Apisius, but scales rudimentary or absent.

G. NIGER, Cuv. et Val.

Pom-tho-cho-rogue-dah. Andamans.

B. vi. ; D. 3 TVhr ; P. 10 ; V. i ; A. ^ ; C. 9.

Preorbital with a very strong sharp spine. Preopercle spinate. Dorsal web
continuous, but the third and fourth spines a trifle distant. Scales absent, save as

rough patches here and there. Colour brownish black, caudal yellowish white,

striated with brown, with a terminal dark band, white-edged.

The Andamans.
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AjrnLYAPisTrs, Blefher.

Branchiostegals 5 or 6. Hoad and body strongly corapressed. ISo occipital

groove. Strong and sharp preorbital and preoporcular spines. Teeth as in Apistus.

A single dorsal. Scales rudimentary or none. Air-vessel present.

A. T.ENIANOTUS, Lacep.

B. v.; D. 1
i,^,"; P. 12; V. i; A. ^^ \ C. 12.

Profile over the snout almost vertical. Preorbital, prcopcrcle and opercle spinate.

Dorsal high anteriorly, its second spine highest. AH the articulated fin rays

branched. Colour reddish, with irregular brownish spots. A brown mark between
the fifth and sixth or seventh dorsal spine.

The Andanmns.

A. MACRACAXTHDS, Bloekcr.

B. Yi. ; D. if-H; P. 12; V. i ; A. f; C. 12.

Five spines in the preopercle and two on both the opercle and preorbital. Bar-

bels none. Dorsal commences before the eyes, and is high anteriorly ; the first threo

spines slightly distant from tlie rest, and the second highest. All tlic articulated fin-

rays branched near their extremities. A few scattered and imbedded scales. Colour

brownish black, the pectoral white bordered.

The Andamans.

CocoTEopus, Kaup.

Branchiostegals G. Head and body strongly compressed. No occipital groove.

Preorbital and preopercle witli a strong blunt spine. A single dorsal. Articulated

fin-rays unbrauched. Villitbrm teeth on jaws and vomer only. Scales absent.

C. Ecni>fATUs, Cantor.

B. vi.; D. H; P. 11; V. i; A. ;; C. 12.

Anterior profile nearly vertical. Body and liead studded with small blunt

prickles. Colour huff, with five brown lines radiating from the eye. Upper edge of

dorsal purple. Body brown blotched, and fins brown dotted. Two white spots on

the tail.

The Andamans.

Pelok, Cuvier et Valenciennes.

Branchiostegals 7. Head irregular. Villiforra teeth in jaws and vomer only.

Scales absent. Head, body, and fins covered with skinny appendages. Dorsal spine

single, its three anterior spines a little distant from the rest. Air-vessel small.

P. DIDACTTLUM, Pall.

B. vii.; D. \^\^; P. lO-hll; V. } ; A. 11-12; C. 12.

Lower jaw the longer, and provided with fleshy tentacles. Interorbital space

concave, and with a transverse ridge ; an occipital depression and groove below the

eyes. Blunt spines on orbit. Occipital and temporal ridges spinate. A turbinal

spine. Second dorsal spine longest. Skinny appendages on the deeply cleft dorsal

web. Colour brownish-grey, dirty-white below. Head and body with five spots.

Caudal yellow, with a dark vertical band at the base, and a second across its terminal

third.

The Andamans.

Famill/ Teuthidse.

Branchiostegals 5. Pseudobranchia; well developed. Body oval and strongly

compressed. A single row of cutting incisors in cither jaw. Palate edentulous.

One dorsal. Anal with 7 spines. Scales minute. Air-vessel present.

Tkuthis, Linnmus.

Teeth small, denticulate. Dorsal with 13 spines, and one anterior and horizontal.

U
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T. viKGATA, Cuv. et Val.

Tah-niccr-dali, Andamans. !Nga-pron-ka, Arakan (generic).

B. v.; D. IJ; P. 17; V. j; A. t; C. 17.

Dorsal spines strong, increasing to the fifth and decreasing from the seventh.

Colour, some oblique blue lines and spots on the snout. Upper two-thirds of body
coppery j-ellow, covered with round blue spots. A brown blue-edged baud descends

from before the dorsal througli the eye to below the jaws, and a second from the

sixtli and seventh dorsal spines to the base of the pectoral. Fins yellowisli.

The Andamans.

T. Java, L.

B. v.; D. i*; P. 18; V. f ; A. | ; C. 19.

Dorsal spines strong, increasing to the fouiih, and occupying five-sevenths of the

entire fin. Head, back, and sides dark neutral tint, pah/r on the belly, and covered

with pale rounded spots, elongated on the sides and belly. Sometimes the cheeks

are reticuhited. Fins immaculate.
The Andamans.

T. VERMICULATA, Cuv. et Val.

Chow-lud-dah. Andamans.

B. v.; D. ^U\ P. 16; V. j; A. ^"^ ; C. 17.

Dorsal spines strong, the first three liighest. Back bluish green, sides light

brown, belly white. Tlie whole head and body lineatod with undulating bluish

lines, broadest on the belly. Caudal fiii brown-lined.

The Andamans.

T. MAKMORAiA, Quoy ct Gaiui.

B. v.; D. U- P. 18; V. s; A. i; C. 17.

Dorsal spines moderate, increasing to the foui'tb and decreasing from the

seventh. Bi'ownish, back and bead covered with vermieulate blue lines, which become
sinuously longitudinal on the sides. Pectorals yellow. Other fins with sinuous

brown lines.

The Andamans.

T. CONCATENATA, Cuv. et Yal.

Thar-oar-dali. Andamans.

. B. v.; D. i,T; P. 18; V. f; A. |; C. 18.

Dorsal profile more convex than abdominal. A broad shallow interorbital

groove, laterally ridged. Dorsal spines increase to the fifth, and decrease to the

twelfth. Scales larger than ordinary. Colour dark greyish-brown, covered with light

orange spots, smaller on the belly. A broad blue band from the orbit to the gape,

and another passes along the preoperele. Tail brown-spotted.
The Andamans.

T. MARGARITIFERA, CuV. ot Val.

B. v.; D. i^; P. 17; V. f; A. 1 ; C. 17.

Dorsal and abdominal profiles similar. Dorsal spines increase to the fifth and
decrease to the thirteenth. Upper caudal lobe longest. Colour brownish olive, with
small blue spots on the back anil sides. A dark oval shoulder mark, and dark lines on
spinous dorsal. Soft dorsal and anal brown-spotted.

The Andamans.

T. ORAMiN, Bl. Scbn.

T. albopunctala, Tern, et Sehl.

B. v.; J).U-; P. 16; V. f ; A. 5 ; C. 17.

Dorsal spines increase to the fourth and decrease to the tbirteenth. Scales very
minute. Colour olivaceous, with indistinct longitudinal stripes on the body. Belly
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silvfiT. A round Mack slioulilcr spot ami a blar-k spot ovor the (>yo. Bade with

numerous pcarly-wliitc spots. Dorsal fin Ijrown-spottcd. (Caudal vertically harried

iiud black-ednod. Anal blaek-spottcd. Pectorals oi-angc

The Audamans.

Fiuiuhi Berycidee.

Eranehiostogals from 4 to 8. FseudobrancliiiC present. Form oblong or rather

elevated and eomiii-essed. Head with large muciferous cavities. Teetli more or less

villiform in botb jaws. Dorsal, when single, having the spinous portion less than the

soft, or with isolated spines in fi'ont.

MvRiPRisTis, CiKier.

Branchiostegals 7 or 8. Teeth villiform on jaws, vomer, and palatines. Two
dorsal fins. Tail forked. Air-vessel ooutracted near its centre.

M. MuKDJix, Forsk.

Sparus, suUancroo-kuntce, Russell.

B. viii. ; D. 10 TT^; P. 1-5; V. i; A. -n-*TTr; C. 19.

Lower jaw slightly the longer, with a rough wart on either side of the symphysis.

Mandible furro«-ed by 10 or 12 grooves. Upper snrfiice of head roughened by 3 or

4 raised lines, which divide and subdivide, each ending in a small spine. Dorsal

spines increase to the third, the three next being equal to it. Colour roseate. CJill

openings d(>ep brownish black or like coagulated ))lood. A dark mark in the axilla.

A dark vertical band tlirongh the eye. Dorsal, caudal, anal and ventral fius edged

with niilk-wbite.

The Andamans.

HoLocKXTErar, Arledi.

Branchiostegals 8. Villiform teeth on jaws, vomer, and palatines. Two dorsal

fins. Tail forked. Air-vessel oval and simple.

H. AxnAirANEXsE, Day.

B. viii.; D. 11-1.5; P. 17; Y. |; A. i; C. 22.

Preopercle denticulated, with a large fluted spine at its angle. Tbird to fifth

dorsal spines highest. Colour uniform rosy scarlet.

The Andamans.

Famili/ Polynemidse.
Branchiostegals 7. PseudobranchiiB. Body oblong. Eyes large, more or loss

covered by an adipose membrane. Mouth on the lower side of a prominent snout.

Two dorsal fins. Seven free and articulated appendages below the pectoral. Air-

vessel variable in form, present or not.

PoLTNEitns, Linnceus.

Teeth villiform on the jaws, palatines, vomer and ptciygoid bones.

A. Air-vessel none.

P. PAEADISEUS, L.

Kga-pong-na. The mangoe-fish.

B. vii.; D. 7 -nr-4T; P. 15 + vii. ; V. i; A. i\; C. 19.

SnoTit overhangs the mouth. Seven free rays below the pectoral, the three
up])er ones being the longest, and about twice the length of the fish. Colour golden,

with a tinge of grey on the back and fins. Grows to 10 inches.

Coasts of India and Burma, entering rivers to .spawn during the S.W. monsoon and
the cold months.

It is highly esteemed as a delicacy, especially the roes, and called ' mangoe
fish' by Europeans, or ' tapsi mach,' of which name Buchanan observes: "Those
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who officiate in the teniph' of Sih are called Tiipasi in the vnlj^ar dialect, and Titpnuivi

in Sangscritta. that is to say. penitents. Thoy ought not to shave, on wliicli account

a lish culled 2Liii(joe fish by the English in Calcutta, which has long fibres proceeding

from near its head, is called by the same name.'' So ' tapsi'' is a vulgar corruption of

' TiijiasirL'

P. TETRADACTyLrs, Shaw.

Nga-ta-yaw. (To bro-dah. Andamans.)

B. viL; D. 8 tf^ttt; p. 17 + iv. ; V. V; A. -jVnV; C. 17.

The four free pectoral rays roach nearly to the vent. Colour silvery green,

becoming yellowish-white on the sides and lielly. Dorsal and caudal greyish,

minutely black-dotted. Ventral and anal pale orange in their outer halves. Pectoral

filaments 'white. A dark mark on the operole. Grows to over 6 feet and over

300 lbs., and is excellent eating.

Coasts of India and Burma, ascending rivers freely.

B. Air-vessel 2i>'<'se?if.

P. INDICTJS, Shaw.
P. sele, Ham. Buch.

Lukwah, Arakan. Ka-koo-yan, Burma. (Kwai-yeng, Tavoy.)

B. vii. ; D. 8 rirhn; P- 15 + v. ; V. J-; A. rr-fV; C. 17.

Five free pectoral rays, the longest reaching nearly to the anal. Caudal deeply

lineated with usually filamentous ends. Colour, back purplish-black, belly silvery-

white dashed with gold. Dorsals and anal stained with black. Grows to 4 feet,

but is rarely seen over 20 lbs. A large fish yields two ounces of rough isinglass.

Air-vessel oval and thick, occupying the whole length of the belly, and posteriorly

prolonged among the caudal muscles.

Coasts and embouchures of large rivers of India and Burma.

P. PLEBEitj;, Gmel.

B. vii.; D. 8 A; P. 17 + v. ; V. i; A. V,^ I
C. 17.

Five free pectoral rays, the longest reaches just beyond the ventral. Colour

golden, greyish along the back. Dark lines along each row of scales. Anal greyish.

Ventral white internally, externally grey. Fins grey-edged. Air-vessel narrow,

elongate, and simple.

Coasts of India and Burma.
It is important to observe that the only species of Pohjtirmvs which yield

isinglass (air-vessels) are those possessed of 5 free pectoral rays or filaments.

FmniJij Sciaenidae.

Branchiostogals 7. Muciferous system on tlie head well developed. Teeth in

villiform bands, but neither cutting nor molar-like teeth. Two dorsal fins, the

second the most developed.

SciiENA, Cuvier.

Teeth villiform, with an outer enlarged i-ow in the preraaxillaries, and sometimes

an inner enlarged row in the mandible. No distinct canines. Anterior tlorsal with

9 or 10 spines, posterior witli 23 to 32 rays.

A. An enlarged inner row of teeth in the mandihle.

S. MILES, Lacep.

Corvina soldado.

Ka-loung-boung.

B. vii. ; D. 9-10 .rrhru ; P. 17 ; V. 1 ; A. ? ; C. 17.

Five pores on the inferior surface of the mandible. Snout not overhanging.
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Dorsal spines weak, and twice as lon^^ as tlie rays. Caudal wedge-shaped. Colour

f^rcyisli, darkened with green, on the back, and wliite on the belly. Vertical wliite.

Outer edges of tins sometimes dark. Grows to 2 feet in length.

Coasts of India and Burma.

S. coiTOR, Ham. Bueh.

Johniiis coitor.

Nga-ta-dum, and Nga-pok-theng.

B. vii.; D. 10^V--v; p. 17; V. i; A. f ; C. 17.

One central and two lateral orifices below the symphysis of the mandible.

Snout prominent and swollen superiorly; ujiper jaw somewhat the longer. Dorsal

spines weak, the second to the fourth longest. Caudal wcdge-sha])iMl. Silvery shot

with gold and purple. Upper lialf of first dorsal blackish. Soft dorsal, caudal and
anal dark externally, and a daik basal band on the anal. Grows to a foot.

Inhabits the larger rivers of India and Burma, descending to the sea at certain

seasons.

S. DiACANTinjs, Lacep.

Johnius diacanthus and chiptis.

B. vii.; D. 10 ^s-J-n-*; P- 18-19; V. A; A. |; C. 17.

Upper jaw a little the longer. Five open pores under the symphysis of the

mandible. Dorsal spines weak, increasing to the third and fourth. Caudal wedge-
shaped. Brownish grey, shot with silver along the back, and fading below the
lateral line to silvery grey. Head glossed with purple. I'ins yellowish, with bhick

dots. Eyes golden. Grows to 5 feet in length.

Burma, ascending rivers.

This is one of the fishes which Mason describes as yioliling isinglass.

S. AN'iors, Bloch.

Chal-burn-dah. Andamans.

B. vii.; D. lO^^rhfT; P. 18; V. i ; A. f; C. 17.

Snout not overhanging, and with a small pore ou either side just above the
free edge of the skin. Mandible slightly advanced, with a small open pore on eitlier

side of the symphysis. Caudal squarish. Colour silvery-grey, white on the belly.

First dorsal black-tipped, or stained with grey. Second dorsal greyish. Pectoral,

ventral, and anal fins yellowish. Air-vessel oval, extending the whole length of the
belly, but yields an inferior isinglass.

The Andamans, where not rare.

B. Xo row of enlarged teeth in the mandible.

S. GLAUCus, Day.

B. -sii.; D. 10 ,^3o ; P. 16; V. i; A. f; C. 17.

Snout rounded and overhanging. Snout with three pores across its base, and five
along its free border, which has a distinct lateral lobe. Five open pores lielow the
mandibular symphysis. Caudal rounded. Colour greyish-green on the back, silvery
below, and fine brown spots everywhere. A diffused bluish blotch on the opercles,
a dark spot at the base of the pectoral. First dorsal black, second dorsal, caudal, ancl
List half of pectoral profusely clouded with brown spots. Scales ctenoid, except on
mouth and cheeks. Grows to a largo size.

The Andamans.

S. CAHUTTA, Bloch.

B. vii.; D. 10 ^Vt; p. 17; V. ^; A. f; C. 17.

Colour- purplish brown, becoming golden below, paler along the lateral line.
Head glossed with purple. Scales cycloid, except a few between the pectoral fin and
lateral line. Grows to nearly a foot.
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These two species closely resemble one another, save in the character of their

scales. The air-vessels of S. glaucus and S. sina are largely prepared on the West
coast of India and Sind, where they are called ' soar ' fish, which name is written
' seer ' by McClelland, who erroneously refers it to a Pohjnemus, whereas, according

to Day, it refers to <S'. si)ia or <S'. glaucus. Soar means ' pig.'

SCLENOIBES, Blijth.

Eyes small. An outer row of distinct curved conical teeth in the upper jaw,

becoming canine-like anteriorly, and a similar inner row in the lower jaw. Villiform

teeth interiorly in the upper and exteriorly in the lower jaw. Aii'-vessel generally

with a horn-like process on either side.

S. PAHA, Ham. Buch.

Kga-pyek. Called ' loliiling ' by Europeans in Calcutta.

B. vii.; D. 10 -n^is\ P- 17; V. 1; A. f ; C. 17.

Snout not much swollen, Avith two open pores anteriorly and two more on the

free edge of the skin. Lower jaw sliglitly shorter, and witli a small symphysial open

pore. Dorsal spines weak, with filamentous ends, the third and fourth longest.

Caudal wedgc-sliaped, its central rays mucli the longest. Colour brown, lighter

below. Head shot with gold and purple. Fins yellowish. The upper half of dorsal

and caudal grey. Grows to 5 feet in length.

Coasts of India and Burma.

S. BiirniTUs, Cantor.

OloJithus liauritus.

B. vii. ; D. 9 t^^tt ; P. 19 ; V. J ; A. j ; C. 17.

Upper jaw overlaps the lower. Eive open pores along the free edge of the

skin of the snout. Four small open pores below the manddde. Dorsal spines weak,

the fourth higliest. Caudal wedge-shaped. Colour light brown above, tinged with

gold on the belly ; head shot with purple. Grows to SJ feet or more.

Indian seas.

According to Cantor this fish yields an isinglass highly esteemed by the Chinese.

To this family belongs the genus Pogmias, one or more species of wliich possess

the power of emittiug musical sounds. Musical fish, so called, have been noticed in

Burma by the Eev. C. Parish, but the species has not been identified, and if one

species possessing pharyngeal teeth makes those sounds, it is more than likely that

several species possess the power. For further remarks on this subject see Appendix
(Musical Fish)

Here follows the family of Xiphiida> or Sword-fishes. These fish grow to between
5 and 6 feet, and are armed with a pointed bony rostrum or ' sword ' with which they

sometimes transfix the sides of ships, driving their sword through the copper sheathing

and the wooden planks beneath. They are said to attack whales, and it seems not

uidikely that the Xiphias rushes at a ship supposing it to be a helpless cetacean, and
does not discover its error till it has got the worst of the encounter and lost its snout

in the shock.

Famili/ Trichiuridse.

Branchiostcgals 7 or 8. Body elongated and compressed. Tei^th in jaws or

palate, several being strong and conical. Scales none or rudimentary. Air-vessel

present. No prominent papilla behind the vent.

Trichiukus, Linnmus.

Branchiostcgals 7. Body very elongate, strongly compressed, ribbon-shaped,

tapering to a fin-less point at the tail. Teeth in jaw and palatines, those in tho

maxillaries being arched and very strong, whilst the lateral ones are lancet shaped.

A single dorsal the whole length of the buck. Scales none. Air-vessel present.
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T. HArMELA, Forsk.

Nga-ta-khw6n-klia. (Pa-p;i-drtli, AuJamaus.)

B. vii. ; D. 127-133; V. 11.

Lower jaw considcral^ly the lonp;er. Two pairs of largo curved and liarlicd

canines in tlie upper jaw, and a pair of similar l)ut smaller ones over the mandilnilar

sj-mphysis, and in advance of the snout when the mouth is closed. The anal tin in

the shape of small spines, often concealed. Colour grey on the hack, silvery on

sides and helly. Fins pale yellow. The upper half of the dorsal dark. Grows to

2 feet or so.

Jcrdon says this species is delicate eating when fresh.

Cantor describes it as giving off, at certain seasons, a. vivid phosphoric light.

The Andamans.

Famih/ Acanthuridse.

Branchiostegals from 4 to 7. Pseiulobranchite. Body oblong, or elevated and

compressed. Teeth on both jaws in a single compressed row. Palate edentulous.

A .single dorsal fin. Scales minute. The side of the tail iu adults armed with one

or more bony plates or spines. Air-vessel present.

AcAXTHUiius, Blainville.

Branchiostegals 5. A movable spine exists iu a groove on the side of the free

portion of the tail just below tlie lateral line.

A. Broad teeth fixed in thejaws. 8 or 9 dorsal spines.

A. LINE.iTUS, L.

B, v.; D. VV-T=r; P. 15; V. U A. WV; C. 17.

Six or seven lobed incisors on either side of upper jaw. Caudal spine lancet-

shaped, with a posterior process. Colour, head, and upper two-thirds of body canary

yellow, traversed by nine or ten oblicjue blue bands, from the head to the back and

tail. Lower third of body reddish-grey. Other blue bands pass upwards and

backwards, from the eyo to the body bands. Upper ray of pectoral blue, and inside

it a short white line, and an arched white band on the lower half of the pectoral

on its lower side. Outer ray of ventral blue, its inner ones red. Caudal with a

central semilunar blue band and blue margin. Grows to about 1 8 inches.

The Andamans.

A. TKIOSTEGUS, L.

B. v.; D. ^VH-t; P. 15; V. i; A. Tu^4r=; C. 17.

Eight lobate incisors on either side of upper jaw, and 9 or 10 on either side

of lower. Caudal spine with a sliaiii posterior process. Colour greenish, with a

brownish tinge on the back. A vertical dark band along the snout, one through the

orbit, four down the body, and two blotches at the base of tail, one above, the other

below the lateral line. Fins darkish.

The Andamans, where common.

B. Setiform movable teeth dilated at their extremities. 8 dorsal spines.

A. STOiGosus, Bennett.

B. v.; D. ^.r^^; P. 17; V. i; A. ^nr^^; C. 17.

Teeth setiform. movable, and with their outer third dilated and spoon-shaped,

with three deep clefts in each. 21 on the upper and 20 on the lower jaw. Caudal

spine with a sharp posterior process. Colour, body horizontally lineated with narrow
bluish lines on a yellow ground. Many red spots on the head, especially round the

eyes. Dorsal and anal fins lineated, and a light median vertical band on the caudal.

The Andamans.
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c. Broad teeth fixed in thejaws. \ to 4. dorsal spines.

A. VELiFER, Bloch.

B. v.; D. ^-A-; P. 17; V. i ; A.,rt^; C. 17.

Six lobate incisors on each side of the upper jaw. Dorsal very elevated, fourth

dorsal ray highest. Scales rudimentary. Colour greyish, with nine vertical white-

edged bands from the hack to the belly. Head sometimes white-spotted. Four

curved blue or white bands on the dorsal, six on the anal and foiu- on tlio caudal.

Caudal pale-spotted. Grows to over 16 inches.

The Andamans.

Famih/ Carangidee.
Caeanx, Lacipede.

Branchiostegals 7. Pseudobranchia;. Dentition feeble. Two dorsal fins, the

first bearing 8 weak spines and a recumbent spine directed forwards in front of it.

Scales minute. Lateral line curved anteriorly, and posteriorly straight, and armed
with large plate-like scales. Air-vessel bifurcate posteriorly.

A. Teeth on the palate. No finlets.

C. MELAMPYGUS, CuV. ct Val.

B. vii. ; D. 8 ^T^-; P. 22 ; V. V
; A. 2 tt^w; C. 19.

Lower jaw rather the longer. An outer row of enlarged teeth in the upper

jaw. Straight portion of lateral line with keeled scales, the largest 1 the height

of body, and 3-1 to 36 in number.' Colour greenish gold along the back, silvery

along the belly. Sometimes the body is black-spotted.

The Andamans.

C. ORCMENOPHTHALMUS, Bloch.

B. vii.; D. 8„J^^; P. 21; V. i ; A. 2 ,rr^y ; C. 21.

A single row of teeth in both jaws, some also on the vomer, palatines and
tongue. Lateral line a very flat curve, with keeled scales behind the centre of the

dorsal, and which are strongest opposite the termination of the dorsal, the largest

equal |- the height of body. Colour silvery above, golden below. Sometimes an
opercular spot. Caudal black-tipped. Grows to a foot or more.

The Andamans.

C. Boops, Cuv. et Val.

B. vii. ; D. &T^^\ P. 19; V. A; A. 2^o^^; C. 17.

Lower jaw and teeth as in crumenophthalmua. Plates on lateral lines commence
from sixth dorsal spine, and at their broadest equal \ the height of the body, and are

46 in number. Colour silvery, darker on tlie back and shot with gold on the belly.

A small opercular spot. Dorsal and caudal dark-spotted.

The Andamans.

C. AiTiNis, Riipp.

B. vii. ; D. 7-8 A; P. 24 ; V. !
; A. 2^^^^; C. 17.

Lower jaw slightly projects. Teeth villiform in more than one row in either

jaw near the symphysis, laterally in a single row of moderately large ones. Teeth
also on the vomer, palatines, and tongue. Lateral line with a long irregular curve,

which straightens below the sixth dorsal ray; the plates commence from the fifth

to the eighth scale of the straight portiim, 42 to 47 in number (the largest being \
of height of body). Colour silvery on the back, golden on the belly. A series of

short vertical bands as wide as the interspaces crosses the lateral line along its entire

length. A black shoulder spot extending to the opercle. Fins yellow. Anal white-

edged. Second dorsal anteriorly white, and posteriorly dark-tipped.

The Andamans.

' The number of scales giveu on tlio hiteral line refers to the keeled seules only.
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C. coMPEESSus, Day.

B. vii.; D. %-^^s^; P. 21; V. }; A. 1t^^^\ C. 21.

Lower jaw the longer. Teeth villiform in both jaws, and on vomer, palate, and

tongue. Lateral line a very gradual curve. The keeled scales are most developed

on the free portion of the tail, where the largest equal -^V of height of body, and

are 13 in number. Colour silvery, with a minute opercular spot. Vertical margin

of preopercle dark.

The Andanians.

C. oBLOKGUs, Cuv. ct Val.

Ro-thul-dah. Andamaus.

E. vii.; D. 8 -i^^\ P. 21 ; V. \; A. 2 rr^nr ; C. 18.

Lower jaw thc^ longer. Teeth in a narrow villilbrm band in tlie upper jaw or

in two rows, with the outer slightly enlarged. In the lower in a single row, except

in front, where they are largest, and have a few villiform teeth behind them. Teeth

also on vomer, palatines, and tongue. Keeled scales over the whole of the straight

portion of the lateral line, the largest equal -iV of the height of the body, 34 to 40 in

number. Colour of adults olive above, white below. Fins yellow. Caudal orange,

with its terminal half black, but white-tipped.

The Andaraans.

C. AEM.vTus, Forsk.

B. vii.; D. 6-8 -^^^f, P. 21 ; V. 1; A. 2 titVr I
C. 19.

Lower jaw the longer. Teeth villiform in both jaws, with an outer somewhat
enlarged row on the premaxillaries ; they are also present on the vomer, palatines and
tongue. Lateral line makes a low curve and .straightens below the centre of the

second dorsal. Keeled plates commence in tlie last half of the straight portion, but
are small and 20 in number. Colour, top of head and back bluish-green, sides of the

head and body golden with purple reflexions. A spot on the opercle. First dorsal

black, .second and anal yellowish, with dark edges. The young vertically banded.
The Audamans.

B. No teeth on the palate. No fenlets.

C. NIGEnTNNIS.

B. vii.; D. 7-8 ^irHr; P. 23; V. i; A. 2 -„-Ht-; C. 19.

Lower jaw somewhat the longer. Teeth in both jaws of equal size in a single

row. A few im the tongue, but none on vomer or palatines. Lateral line straightens

behind the fourth dorsal ray. The largest scales on it equal -iV the height (jf the
body and they number 55 to 60. Colour .silvery, shot with gold. First dorsal l)Iack.

Anal white-edged. A dark band along the second dorsal, with its upper anterior

corner white.

The Andamans.

CnoEiNEJTDS, Cmier et Valencieimen.

Branchiostegals 7 or 8. Pscudobranchiae. Teeth in jaws, vomer, palatines, and
tongue. Two dorsal fins, with an immovable lu-ocumbcnt spine in front. First
dorsal composed of a few free spines. Posteiior dorsal and anal rays detached or
nearly so. Dorsal scales mostly lanceolate. Air-vessel bifurcate posteriorly.

0. TOLTJ, Russell.

B. viii.; D. 7T»^ira; P. 20; V. A; A. 2 ^^rh:!^; C. 19.

Teeth comparatively large, in a single in the upper jaw and in two rows in the
lower, the outer one directed somewhat outwards, and a pair of canine-like teeth on
either side of the mandibular symphysis. The last 8 or 10 rays of both solt dorsal

and caudal, semidetached. Colour of back greenish, .shot with blue. Belly silvery.

Six or eight indistinct vertical spots along the lateral line. Grows to eighteen inches.
The Andamans.
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C. LYSAX, Forsk.

The ' Madagascar Mackerel.' Nga-pyek.

B. viii.; D. TnrHo; P- 19; V. i; A. 2TT^-r^; C. 19.

Teeth anteriorly in two rows, posteriorly in one roV in the premaxillarios. In

the lower jaw in two rows. Some of the anterior teeth in lioth jaws rather enlarged.

Also teeth in a triangular .spot on the vomer, and in a pyiiform Laud on the palatines;

also on the tongue. The anterior part of the soft dorsal and anal elevated, the last

8 or 10 rays semidetached. Colour, six or eight large round grey spots like finger

marks on the side. Summit of soft dorsal black.

Tavoy coast.

Mason says he has measured these fish over 2A feet.

PsETTUs, Cuvier et Valenciennes.

Briinchiostegals 6. PseudobrancliiiB. Body much compressed and elevated.

Teeth villiform in jaws, vomer, palatine, and tongue. A single dorsal fin with 7 to 8

spines. Ventrals rudimentary. Scales smaU. Air-vessel bifurcate posteriorly.

P. AKGENTEUS, L.

Nga-poo-zwon. (Oo-chra-dah. Andamans.)

B. vi.; D. nr^^; P. 17; V. ^H-; A. ^rhnr; C. 17.

Ventrals placed close together like two spines, the rays being minute. Colour

silvery, with purplish reflexions, especially about the anal fin. The back yellowish

green, turning after death to plumbeous. A black band from the nape to the eye. A
second from the first three dorsal spiuos to the operele. Dorsiil and anal stained black

in part. Caudal yellow, margined behind with black. Grows to 7 inches or more.

The Andamans.

Platax, Cuvier et Valenciennes.

ISranchiostegals 6. Pseudobranchioe. Body compressed and much elevated.

Tooth setiform, trilobed at thoir summits; some present on tho vomer. A single

dorsal fin with 3 to 7 spines, which are nearly hidden. Ventrals well developed. Air-

vessel simple.

P. VEsrEKTiLto, Bloch.

B. vi. ; D. .rx^w; P. 17 ; V. 1 ; A. ^.J^n,; C. 17.

Dorsal anteriorly rounded and longer than its base. Ventral extends to the

middle of the anal. Anal * as long as the dorsal. Colour brownish, fins black, and

last -J of pectoral yellow. In the young there is a narrow vertical ocular band,

a second curved one descending behind the base of the pectoral, a tliird in front of

the tail, and a fourth at its base. The allied species P. toira grows to 20 inches and

is excellent eating, as is the present one probably.

The Andamans.

Eqijula, Cuvier et Valenciennes.

Branchiostegals 5 to 6. Pseudobranchise. Body oblong or elevated and strongly

compressed. Mouth very protractile. Minute teeth of equal size in the jaws.

Palate edentulous. A single dorsal with 8 to 10 spines and 15 to 17 rays. Air-vessel

two-homed anteriorly.

E. EDENTDLA, Bloch.

Nga-pi-ma. Burma.

B. v.; D. tt^tt; p. 20; V. A; A. -h; C. 17.

Supraorbital edge serrated. Chest without scales. Mandible very concave.

Second dorsal spine arched and compressed. The third and fourth spines anteriorly

serrated on their lower portion. Colour silvery, greyish along tlio lateral line. Fine
vertical lines from the back down the sides. The soft dorsal greyish on its upper
edge. Base of pectoral grey. Grows to over 8 inches.

Burma (ascending tidal rivers).
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E. El.ocITlI, C'llV. ft V;il.

is. v.; I). A; IMS; V. i; k.-^; C. 17.

Sii])raorl)it;il sorratocl. Chest scaled. Second dorsal spine longest, third ami
fourtli serrated anteriorly below. Colour silvery, with a dark blotch over the na])e,

and a black mark bi'tween the third and sixth dorsal spines. Vertical zigzag yellow
lines during life on the back and sides. Base of pectoral dark behind.

Akyab.

E. IlKKVIEOSTKIS, CuV. ct Val.

B. v.; D. A; P. 18; V. a
; a. ^V; C. 17.

Siqiraorbital edge serrated. Chest scaleless. Dorsal spines strong and com-
pressed, the tliird and fourth strongly serrated over tlieir lower half and quarter
rcspectivi'ly. Spinous dorsal with a black blotch from the tliird to tlio seventh spines.

A brown blotch on the nape. IV'ctoral black at its base posteriorly. A narrow
yellow band from above the eye to the centre of the tail.

E. IN'SIDIATEIX, Bloch.

B. v.; D. -A—rV; P. 18; V. i ; A. vV ; C. 17.

Supraorbital edge finely serrated. Chest scaled. Dorsal spines weak. The
first minute, the second, third, and fourth subequal: Colour, back bluish silver,

belly whitish silver, the whole slightly glossed with gold. A dark mark in tlie

axilla, and sometimes a black streak from the eye to the throat, wliieh meets its fellow.

Three or four horizontal lines of bi'onzy black spots forming vertical bands along tho
upper half of tho body. Spinous dorsal tippi>d with black. Ventral wliite. Pectoral
yellow. Caudal yellowish, stained at the end witli brown.

Akyab and coast of Burma, ascending tidal rivers.

E. Kucoxicus, Ham. Buch.

Pyn-leh-nga-zyn-zat, or Pyn-leh-nga-hpyu-thek.

B. V. ; D. iV ; P. 18 ; V. i ; A. VV ; C. 17.
,

Supraorbital edge sen-ated. The second dorsal spine longest. Scales much (2 or
3 times) larger than in E. insidiatrix, but deciduous and often wanting. Colours much
as in the last.

Coast of Burma. This is oftener captured in tidal rivers and estuaries than the
last.

Gazza, IluppeU.

Resembles Eiiuula, but possesses a pair of upper canine-like teeth.

G. jtiNCTA, Bloch.

B. v.; D. -,V; P. 17; V. 1; A. -,V ; C. 19.

Supraorbital edge serrated. A row of pointed teeth in the prcmaxillaries and
a pair of canine-like ones at the symphysis. In the mandible, villiform teeth with
an outer row of large conical ones. Colour silvery, with irregular bluish or yellowish
lines descending over the back. The axilla black.

The Andamans.

To this family, Carangida;, belong the curious fishes known to seamen as pilot-

fish {Xai(crates), several of which may be frequently seen in close attendance on
sharks when swimming round a vessel. "Why the ' pilot fish ' should thus accompany
the shark is not known.

Fainilij Stromateidae.

Branchiostegals o to 7. Pseudobranchice. Barbed teeth extend into the oesophagus.

The long dorsal tin without spines (or rudimentary ones only).
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SiKOMATErs, Artedi.

{Pomfrets.)

Teeth small, in a single row in the jaws. Palate antl tongue edentulous.

(Esophagus ai-med with numerous barbed teeth. A single long dursal and anal

fin, with nulimentaiy spines anteriorly. Ventrals if present thoracic. Air-vessel

absent.

S. NIGER, Bloch.

Nga-pa-moung. The " black pomfret." (Ko-lig-dah. Andamans.)

B. vii. ; D. vt^tt; a. WSnr; C. 19.

The lower jaw longer. Yt'utral fins in the young only. The last portion

of lateral line keeled as in Curanx ; colour deep brown, with blue reflexions.

Cheeks, opercles, and belly pale or brownish neutral. Dorsal and anal greyish

brown, blackish towards the margin. Pectorals and caudal brownish, edged with

black. Iris brownish blue (in the young grey). Dorsal and anal fins black. Tail

yellow, with three brown cross bands.

Grows to two feet, and is excellent eating.

The Andaraans.

S. Sinensis, Euphrasin.

Nga-mu. The " white pomfret."

B. vi. ; D. T^i-nr ; P. 25 ; A. -.-^^^^ ; C. 19.

The lower jaw longer. No ventral fins, even in the young. No keeled scales

on the lateral lino. Colour above, deep neutral tint ; below, brownish grey with

metallic reflexions, and silvery on the belly. Body dotted with brown spots,

the larger ones with a central silvery dot. Fins silvery grey, dark-margined.

Iris copper-coloured, and brown-dotted.

S. ciNEEEUs, Bleaker.

The " grey pomfret."

B. vii.; D. 59 ^Tr^Tnr; P. 27; A. 5-6^r^TT; C. 19.

Snout projects. Lower caudal lobe much the longer. Colour above, greyish

neutral tint with purplish reflexions; below, white, minutely black-dotted, as are

the dorsal and anal. Iris silvery. Grows to over a foot, and is the most highly

esteemed for food of any.

Here follows the family of Corypha?nidre or Dolphins, comprising the genera

Coiypha;na and Mene, which inhabit the Eastern seas.

Fdmilij Scombridse.

Branchiostegals 7 or 8. Pscudobranchi;c. Two dorsal tins. The infraorbital

bones do not articulate with the propercle. Scales, if present, small.

ScoMBEE, Artedi.

Eyes with adi])Ose eyelids. Behind the dorsal and anal fins 5 or 6 finlets.

Ventrals thoracic. Two slight keels on either side of the root of the caudal.

S. MICEOLEPIDOTUS, Eiipp.

Nga-young-gyi. (Look-wah-dah. Andamans.)

B. \-i. ; D. 8-10 -h + v.-vi. ; P. 21 ; V. i; A. -h + v.-vi. ; C. 24.

Lower jaws slightly the longer. Teeth minute in both jaws, in the upper

disappearing with age except near the symphysis, where they are usually persistent.

None on vomer or palate. Dorsal spines weak and receivable into a groove. The
second to the eighth subequal. I'ost-dorsal and i)ost-anal finlets opposite and similar.

Colour, back greenish, sides and belly irridescent. A row of Ifi sjiots along the back,

close to the dorsal fin. Head spotted, sides shot with bluish purple. Caudal and
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pectoral briKlit ydlnw. ]1"rsal yellowish, tii)l)eil with lilaek. Ventral ami anal

finely dotted witii black, in large specimens of 12 inches from the Andamans tliere

are 5 to 8 lonjjitndiiial bands, the nppermost broken up into spots, and usnally a golden

band along the lateral lino and two more below it. Grows to 10 inches on the coast

—or, if the Andaman specimens are the same species, to 12 or more.

S. BRACHTsoji.v, Blcckcr.

B. vii. ; D. 10 -h + V. ; P. 22 ; V. \ ; A. tV + v. ; C. 21.

Eosembles S. microlepidutm, except that there arc two shining light spots above

and behind either eye, and the .spinous dorsal is posteriorly edged with black.

The Andamans.
The 'scombers' or Mackerels deposit their eggs in the open sea, hence their

young are rarely seen on the coast.

Here follows the genus Thynnus, embraiiiig tlie • Tnniiii's' and ' Bunilos,' which

are excellent for food. They "are very voracious, remarks Day, and uuiy_ often be

observed in ' schools ' pursuing the Exocdi (Hying fisli) or Clupeid,/: (Sardines), etc.

As food tlicy are moderately approved of, as when fresh their flesh sometimes causes

visceral derangement, but they are largely salted or tkied, both in Europe and Asia.

Cyjibium, CiH-icr.

' Seer fishes.''

Eranchiostegals 7. PseudobranchiiE. Teeth large and strong in the jaws.

Yilliform on the vomer, palatines, and tongue. Two dorsal tins. Seven or more tinlets

behind the soft dorsal and anal tins.

The seer fishes of India, remarks Day, are considered among the most delicate

of the marine forms for the table. Under a foot in length, they are apt to be dry,

but when from li to 2| feet in length are at their best. Above this size, again,

their flesh becomes coar.sc. They also salt well, and make excellent ' tamarind flsh,'

as fi.sh are called when prepared or pickled with tamarind pulp.

C. GUTTATUM, Bl. Schn.

C. Uneohttum, Cantor.

Kun-shat.

B. vii. ; D. 1617 -iV-iV + viii.-x. ; P. 21 ; V. i ; A. tt^tu + vii.-ix.
; C. 26.

Teeth lancet-shaped, laterally compressed, distant 10 to 12 in either jaw, longer

in the lower. The keel on the lateral line well developed. Colour bluish above,

silvery below. Three rows of round or liorizontally oval spots along the back and

sides. Tlie dorsal web, from the first to the eighth spine, black, the rest pure white,

edged with black. Grows to 3 feet or so.

Tavoy coast.

Four other species inluibit the Indian seas : C. lut/ilii, Cuv. et Val. ; C. iiiter-

rupliim, Cuv. et Val. ; C. Commersonii, Lacep. ; and C. lineolatum, Cuv., which

last, Mason says, is largely dried at Tavoy.
Last in the family of ' Scombers ' comes the singular genus Echeneis or

' sucking fish,' with flat heads, covered by an adhesive or pneumatic disk. This

disk is formed by a modification of the first dorsal fin, and by its means the

fish attaches itself fiiinly to any smooth surface. They commonly attach themselves

to sharks, so as to have been regarded as parasitic on those creatures. They were

also supposed to be endowed with the power of arresting vessels at full speed, which
is a fable no doubt founded on their attaching themselves frequently to them.

" Parva Echeneis adest (mirum) mora puppibus ingens."

—

Odd, Halieuticon.

A curious use to which the Echeneis is sometimes put is to catch turtle and
large fish. A cord is fastened round the fish's tail, and it is then ' slipped ' as

it were at the turtle. The terrified fish at once fixes on the turtle, which is then

hauled up and secured. This curious method of fishing is said to have been found

in use in Cuba by Columbus, and is also stated by Dampier and Commerson to be
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practised on tlic coasts of Natal, Mozambique, and Madagascar. Cantor says that

they are regarded as a powerful manure for fruit trees, -nhence it would seem

they must be far from rare in tlie Malayan seas. Day enumerates four species

from the tropical seas :

—

E. neumifcs, L. ; JS. remora, L. ; H. bnichyplera, Lowe ; and
_£". albescens, Tem.

Next to the scombers, Day ])laecs the TJiiANoscopin.T;, or ' mud fishes,' divided

into two genera, Uranoscopm and Irhihi/.scopus, the former possessing two dorsal fins,

the latter but one. These repulsive fish bury tliemselves in the mud, with only the

top of tlic head (whereon are the eyes) and moufli exposed ready to ingulph witliin

their vertical and capacious jaws any animal which may unwarily pass over them,

much as the ant-lion does, among insects. Day enumerates two species, Uranoscupus

guttatus, Cut. et Val. and Ichihyscopm inermis, Cuv et Val.

Family TrachinidsB.

Body elongated, posteriorly compressed. The preopcrcle articulates with the

suborbital bones.

Peucis, Blocli. Schieider.

Branchiostegals 6. Pseudobrancbia3. Lower jaw the longer. Tilliform teeth

in the jaws, with an outer enlarged row and caniue-like ones. Teeth on the vomer,

but not on the palatiues. Two dorsal fins, soft dorsal and anal similar. Air-vessel

none.

P. ruNCTATA, Cuv. et Yal.

B. vi.; D. 5: 21-22; P. 16-17; V. i; A. ttVt; C. 15.

Snout sharjD. Eight curved teeth above the symphysis of the mandible. Fourth

dorsal spine longest. Caudal cut square. Colour whitish, with reddish-biown

vertical bands above the lateral line. A golden line from below the orbit to the base

of the dorsal, and another from the eye to the snout. Spinous dorsal sometimes

black-spotted. Soft dorsal with three rows of spots on the rays. Caudal banded,

and with sometimes an ocellus at the base. Anal yellowish, and ventruls slaty.

The Audamans.

P. HEXOPHTHALMA, CuV. et Val.

B. vi.; D. 5: 19-21
; P. 17; V. i ; A. 17-18; C. 15.

Snout somewhat pointed. Teeth in outer row above enlarged, as are 8 or

10 of the anterior ones in the mandible, and some of the middle lateral teeth.

Fourth dorsal spine longest. Caudal cut square, with its upper ray a little prolonged.

Colour above, greyish blown, witli irregular vertical grey lines, also one or two narrow

longitudinal lines along the side, and three or more white spots, with a black centre

along tlie beUy. Some black lines about the eye. A black spot at the base of the

first dorsal. Three rows of black spots along the soft dorsal. Dorsals black-edged,

and a black blotch on the caudal followed by a white one.

The Andamans.

SiLLAGO, Ciivier.

Branchiostegals 6. Pseudobrauchise. Upper jaw the longer. Villiform teeth

in jaws, with an outer conical row on the vomer also, but none on the palatines.

Two dorsals. Soft dorsal and anal similar. Air-vessel simple.

S. BOMINA, Gill.

B. vi. ; D. 9 ^nrhrr ; P. 24 ; V. i ; A. -rrnhrr ; C. 19.

Head depressed, pyriform, cheeks swollen. Four central teeth in upper jaw
largest. Vomerine teeth in a st'micircle. First dorsal spine small. Second cur\ed

and extends to beyond the caudal, or in large specimens to its base. Scales strongly

ctenoid. Colour greenish shot with purple. Grows to 10 inches or more.

Burma, ascending tidal rivers.
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S. sinA5r\, Fiirsk.

?fgri-rui. Aiakeiii. Xgfi-pa-lwe. Burma. (Thol-o-clali. An<lamans.)

B. vi. ; D. 10-11 2TrSnr; P. 20; V. i; A. —2-^-^-
; C. 19.

General form as in S. domina, but the .second and third dor.sal spines subetjual.

Colour olive green above, ligliter below, with a brilliant purple relle.xion. A silvery-

longitudinal band. Dorsal and anal miuutely black-dotted. Grows to a foot, or

rarely {fide Lesclienault) to 3 feet.

The Andamins and coast of Burma.
This fish is called " jr/iifi»ij" at Madras, and is given to nursing mothers, being

regarded as more nourishing even than sharks' flesh.

S. MACULATA, Quoy ct Gaim.

B vi.; D. 11 TsrVn-; P- H; V. i; A. inrH- ; C. 18.

Dorsal spines wealt, the tliird to the fifth subequal. Colour grey on the back,

white on the belly. Some blackish blotches and a silvery band on the side. U]ipcr

half of first dorsal black. Outer edge of soft dorsal and anal dark, and a grey band

superiorly along the soft dorsal. Grows to 9 inches or more.

The Andamans.
These fishes (Sillago, wliii-h have much the appearance of Scuoia) may bo

captured throughout the year, and are light and wholesome food.

FiiiiiHi/ Pseudochromidse.

PsEFDOCHEOMIS, Riippcll.

Branchiostegals 6. Psendobranchia''. Lower jaw the longer. .Jaws with a

single row of lateral teeth. An outer enlarged row anteriorly in the premaxillaries,

and canine-like teeth in the mandible. Teeth on the vomer and palate. A single

dorsal. Air-vessel present.

P. XANTHOcnra, Bleeker.

B. vi.; D. A; P. 17; V. i; A. -h; C. 17.

Dorsal spines short, the third longest. Caudal rounded. Colour dull olive.

Soft dorsal yellow-spotted above, brown-spotted below. Caudal terminally yellow,

and brown-spotted at its base.

The Andamans.

Famihj Batrachidse.

Branchiostegals 6. Pseudobranchiie. Head large and muciferous system well

developed. Gills 3. Opercles armed. Teeth conical, moderate or small. Scales

when present small. Air-vessel present.

Bateachus, Block. Schneider.

Character of family. No canine-like teeth. Two dorsals. Air-vessel divided

into two lateral parts.

B. Gangene, Ham. Buch.

B. vi. ; D. 3:20-22; P. 21 ; V. i ; A. 16-18; C. 15.

Snout broad, depressed, sun-ounded by tentacles, and there are others round the

eye, and finer ones on the head. The first dorsal triangular, the second spine longest.

Colour reddish brown, dark marked. Grows to a foot or more.

Burma, in mud of estuaries.

These fish are esteemed poisonous in Pinang, and are not even used, says

Cantor, in consetiuence, for manure ; but they are eaten by the poor in Bombay,
according to Day. In one fish of this family, T/ialassophri/ne reticulatus, from
Panama, Dr. Giinther discovered a poison organ structurally as perfect as in

serpents, each operculum terminating in a long perforated spine, tlie canal traversing

which communicated with a sac at its base full of a poisonous secretion ; a specialized
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adaptation of a part of the muciferous system, dipt. Dow (P. Z. S. 1865, p. 167)

declared that the natives were aware of the emission of a poison from these organs,

which gave rise to fever, but without fatal effects. A slight pressure at the base

of the spine would cause the fluid to bo projected a foot or more from its orifice.

Famili/ Pediculati.

Branchiostogals 5 to 6. PseudobranchiiB absent. Gill opening reduced to a small

foramen in or near the axilla. Teeth minute.

These fishes inhabit the Indian littoral, but are economically unimportant.

Antennarius, Cuvier.

Three dorsal spines, the first modified into a tentacle. Teeth on palate. Gill

opening lateral. Air-vessel present.

A. HispiBus, Bl. Schn.

B. vi. ; D. 3 : 12 ; P. 10 ; Y. 5 ; A. 7 ; C. 9.

First dorsal ray erectile, as long as the second, and ending in a fleshy excrescence,

which Sir Emerson Tennent compares to a worm or piece of meat. Second and tliird

rays with skinny posterior flaps. Colour yellow, with brown spots and streaks.

A. KCTMMIFEE, CuV.

B. vi. ; D. 3: 12; P. 10: 13; V. 5 ; A. 7 ; C. 9.

Pirst dorsal sjjiue not so long as the second. Colour greyish-brown tinged

with purple. A black ocellus, with a yellow edge behind the base of the pectoral,

and another below the seventh and eiglitli dorsal rays. Fins black-spotted,

A. MABMOEATUS, Bl. Schn.

B vi. ; D. 3 : 12 ; P. 9 : 10 ; V. 5 ; A. 7 ; C. 9.

The first dorsal short, ending in a small knob, with a minute tentacle. Colour

reddish-yellow marbled with brown, and brown spots railiating fi'om the eyes. Sides

and belly white-spotted. A very variable species.

Halieui^a, Cuvier et Valenciennes.

No teeth on palate. Gill opening on the upper surface of body. No air-vessel.

H. STELLATA, Wahl.

B. vi. ; D. 4 ; P. 13 ; V. i ; A. 4 ; C. 9.

A retractile tentacle above the mouth, with a trefoil extremity. Body spinous.

Colour pinkish. Grows to 8 inches.

Family Cottidae.

Branchiostegals (5) 7. Pseudobrancliiffi. Infraorbital bones articulate with the

prcopercle. Teeth villiform. No canines. Two dorsals. Ventrals thoracic.

Plattcephalus, Bl. Schn.

Lower jaw the longer. Villiform teeth in jaws, vomer, and palatines, with
sometimes larger ones intermixed. Two dorsal fins, with an isolated spine anteriorly.

Air-vessel absent.

P. iNsiDiATou, Forsk.

Nga-bhoo-reng-gyee. Arakan. (A-ra-wad-dah or Chou-ur-dah. Andamans.)

B. vii. ; D. 1 : 7 : 13 ; P. 17 ; V. i ; A. 13 ; C. 15.

Lateral line smooth. .K sjiine at the antero-suporior angle of the orbit. Nostrils

patent, but not tubular. Thi'ce stellate "raised grooves" on the preorbital. Two
strong spines at tlie preopercular angle, and two on fh(^ opcrcle. Sometimes a fine

spine between the dorsals. Colour brownish above, dirty white below. Fins spotted.
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Caudal yellow, with a di'i-p black baiul, obli(jucIy wliitc-bonlcrod above, and wliito-

bordercd btdow.

The Andaraans ami Aiakaii coast.

P. SERRATUS, CuV. ct Val.

B. vii.; D. 1:8: 11: 12; P. 19; Y. 1 ; A. 11 ; C. 13.

Crests on the head bones serrated, but spineless. A finely ileiiticulated ridj^e

from the eve to the ])reopercie, and a less distinct smooth one above it. Scales with

rou-jh borders. Reddish brown above, belly white. Six or ei.^ht irrep^ular brown
bands along the sides. Fins grey, with black points. A black blotch on the top of

the dor-sal. Yentrals bluish above, white below. Grows to 7 inches.

The Andamans.

Famili/ Cataphractidse.

Head and body more or less angular, covered with plates, or keeled scales.

pEGAsrs, Liniueua.

Branch iostegals 1. PscuddbrancliioB absent. Gill opening narrow, in front of

pectoral. Body l)road and depressed, covered with anchylosed plates. Xo teeth.

A short dorsal and anal. Pectorals horizontal and long, anterior rays shortest. Air-

vessel absent.

P. DRACOXIS, L.

B. i. ; D. 5 ; P. 1 1 ; V. 2 ; A. .5
; C. 8.

Belly flat. Body with two median and two lateral ridges. Three cross ridges.

Taif composed of eight rings. Lateral edges of snout denticulated. Body with
brown reticulations. Snout and last caudal ring black.

The Andamaus.

Fdiiiih/ Gobiidae.

A. Guliina.

Yentrals forming a disk, united along their whole extent, or their basal halves
only. Two dorsals.

GoBirs, Artedi.

Branchiostegals 5. Pseudobranchia^ Yentrals adherent to the abdomen only
at their bases. Simple teeth in one or more rows above, and two or more below.

A. Lateral recurved canines in the mandible.

G. BvxoExsis, Bicliardson.

B. V. ; D. 6 A- ; P. 19 ; Y. \ ; A. -^^.
Teeth, 2 or 3 rows in cither jaw, 10 outer enlarged ones above, and the outer

row below enlarged and subhurizontal. Dorsal spines weak, with filiform ends.
Dorsals equal in height and but little apart. Colour greenish, with 8 or 10 darkish
cross-bars. A band from the snout through the eye to the end of the soft dorsal,
black anteriorly, then yellow, and a sctcond from the mouth across the opercles to the
tail, black anteriorly, then golden. A sui)erior dark spot at base of the caudal.
Anal dark margined.

The Andamans.

G. rr.vTAXG, Blocker.

B. v.; D. 6-iV; P. 17; Y. \- A. 10; C. 11.

Teeth in several villiform rows in both jaws, tho ontcr rather enlarged. A pair
of small canines below. Dorsal spines flexible, with filamentous tips, the first three
the longest. Colour olive, spotted with rusty. Fin rays yellow, barred and dotted

1.5
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witli purplish rod. Anal with a yellow margin, and sometimes with purplish ri-d

streaks.

The Andamans in brackish water.

B. No lateral recurved canines in the mandible.

G. TENTACTLAEIS, CuV. ct Yal.

B. V. ; D. 6 tV ; P. 20 ; V. \ ; A. -^ ; C. 15.

The lower jaw the longer. Teeth in one row in the premaxillaries, and in two
or three in the mandible. Dorsal spines flexible, extending far beyond the web.

A simple tentacle above the posterior tliird of tlie eye. Colour shell green, with

some reddish spots. First dorsal with 4 to 6 bands of horizontal spcjts, and G to 8 along

the second dorsal. Caudal grey. Anal grey, with a basal white band.

The Andamans.

G. AcuTiPENNis, Cuv. et Val.

Mang-moo-goo-da-lah-dah. Andamans.

B. v.; D. eTTT-^-rr; P- H'; V. i; A. A ! C. 19.

A narrow row of warts across the clieeks. A large opening of mucous canals,

helow and behind tlio orbit. Yilliform teeth in several rows in both jaws. Colour

greyish brown above, dull white b(dow. Several dull blotches bar the sides. A dark

mark at base of caudal. A brown band from eye to gape. Four lines of spots down
both dorsals. Fins grey, pale-edged. Pectorals, ventrals, and anal stained slaty.

The Andamans and seas of India.

G. PEESONATus, Blccker.

B. v.; D. 6 -h\ P. 16; V. i ; A. -h\ C. 12.

No warts or tentacles on the head. Teeth in several fixed rows above, the

outer teeth longer. In the mandible many villiform rows, the outer fine and slightly

elongated. Dorsal spines weak, with filamentous ends, and ec[ualling the last and
longest dorsal rays. Caudal cut square. Colour light brown, darker above. A black

opercular spot. Back and head vermiculated with black lines and spots. Dorsal

with three or four rows of spots which form bars, and sometimes an exterior dark
mark behind the fifth spine. Anal white-edged. Caudal barred or spotted.

The Andamans, in brackish water.

G. OENATUS.

B. Y. ; D. 6 -h ; P. 21 ; V. i ; A. ,J-,-
; C. 13.

Teeth in villiform rows. First dorsal lower than the second. Caudal rounded.

Colour green, with numerous oblong brown spots. Some of the scales yellow-dotted-

All tlie tins except the ventral black-dotted.

The Andamans.

G. ALBO-PUNCTATrS, CuV. ct Val.

B. V. ; D. 6 J- ; P. 21 ; V. ^; A. a
; C. 13.

Teeth villiform in both jaws, the outer slightly enlarged. No glands, warts, or

barbels on the head. First dorsal lower, or equal to tlie second. Caudal rounded.

An anal papilla. Colour brownish, irregularly marbled. Sides of head and body
studded with white spots. Dorsal and caudal greyish, black-dotted, forming 3 rows
on the former. Other fins unspotted. Sometimes the fins are dark, witli a row of

white dots.

The Andamans.

G. GIUEIS.

Nga-tha-bok. (Poo-dah, Andamans.)

B. iv. ; D. 6 t^, ; P. 20 ; V. i
; A. ^^^ ; C. 1 7.

Interorbital space slightly concave, with an open gland. Teeth in villiform

rows in the upper jaw, the outer enlarged anteriorly, laterally the inner of two
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rows sometimes tlic lars;or. In the iiianililili^ ;ni aiitorior row of enlarged teelli
;

laterally two rows. Colour fawn colour, witli cloudy markings on the head, and

irregular bauds and blotches on the back and side. Vertical fins spotted. Grows to

1^ feet in fresh water, but less in the sea.

This speeies is very variable, and is largely used for stocking ponds, being higlily

esteemed for food, though rather earthy in Havour, according to Euiopean taste.

The Audanians. Eastern seas, aud fresh waters of India aud Hurma.

O. SKMIDOLIATDS, CuV. ft Val.

B. V. ; D. 6 J ; P. 17 ; Y. i
; A. 8 ; C. 13.

]S'"eitlier scales, warts nor barbels on the head. Teeth in villiform rows, the outer

enlarged. Iti the mandible the last of the outer row is slightly recurved, aud in larger

specimens is probably developed into a posteriorly placed canine-like tooth. Dorsal

spines tlexiblo, with "hlameutous ends. Caudal wedge-shaped. Colour chestnut, with

three rather wide iuterorbital bands. Between the eye and the dorsal arc three

more bands, aud below the dorsal four or live others. Three bands descend from the

eye, another over the opercle, and another in front of the pectoral fin. Dorsals brown-

spotted.

The Andamans.

G. su)Axrxi)io, llani. Bmh.

B. V. ; D. 6 ; ; p. 19 : V. \ ; A. I ; C. 15.

Teeth villiform in both jaws, outer ones in prcmaxillaries, enlarged. Caudal

rounded. The second aud third dorsal spines elongated, filamentous. Colour olive,

with very large deep black, white-edged blotches over the body. First dorsal black

with a white ring on its last three rays. Second dorsal with two basal rows of black,

spots aud a median row of white ones. Ventral black, with orange edges. Anal dark
olive, black-margined. Caudal with fine black dots.

The coast of Burma.

G. MELAXosoMA, Blocker.

B. v.; D. (•) \; r. 21 ; V. i; A. 10; C. 1.5.

Anterior portion of head and jaws covered with warts and fine hairy barbels.

Caudal rounded. Colour brownish, sometimes paler on the head. Dorsal, anal, and
caudal very dark, veutruls nearly black, with a reddish edge. Caudal reddish.

The Andamans.

G. iXFNCs, Ham. Buch.

B. v. ; D. 5 i
; P. 17 ; V. A

; A. 9 ; C. 15.

E.xtemal teeth in mandible, rather enlarged, the outer tooth rather recurved.

First dorsal spines with filamentous ends. Caudal wedge-shaped. Colour reddisli-

brown, with seven black bolts, the first through the eye, the next over the opercles,

the last at the base of the caudal. These bands involve the vertical fins.

Maulmain in fresh water.

GoBiODOX, Bleeker.

Scales none. Teeth conical and fixed. T^vo dorsals, basally united. Ventrals

united.

G. QUrNQUE-STEIATUS, CuV. ct Val.

D.6T7r^-rT; P. 19; V. i; K. ^^, C. 15.

Body elevated and strongly compressed. Two large canines above the mandibular
symphysis. First dorsal half as high as second. Caudal rounded. Head with five

vertical orange stripes, and two orange bands rather broken up along the body.
Grows to 2J inches.

The Andamans and Nicobars.

G. KBTTHKospiLus, Blccker.

D-e-ru^rr; P. 19; V.
-J: ; A. i ; C. 15.



228 BURifA, ITS PEOVLE AND PRODUCTIOXS.

SympliTsial lower canines. Dorsal fins usually equal in heij^lit. Colour brown,
witli small black spots. Fins blackish. Caudal wholly white or a white base only.

The Andamans and Nicobars.

G. cmuxus, lliipp.

D. 6 tV; p. 20; Y. i; A. ^i, ; C. 13.

Teeth in a single row above. A posterior enlarged row in the mandible, the
external of which is a recurved canine-like one. Dorsals of equal height. Colour
yellow. A blue-edged horizontal streak goes along the bases of the dorsal and anal
fins. There are four similar vertical bands, two descending from the eye, one from
the head to the opercles, and a fourth in front of the pectoral fins. A black spot on
the opercle.

The Andamans and Nicobars.

SicYDiuii, C'mier ct Valcnci'nnes.

Branchiostegals 4. Pseudobranchia;, a slit behind the fourth gill. Upper jaw
rather prominent, containing a single row of small teeth, implanted in the gums.
Two dorsal fins. Veutrals united, forming a disk, more or less adherent to the belly.

Air-vessel absent.

S. FASCIATUM.

B. iv.; D. 6 tV; p. 17; V. 0; A. 11 ; C. 13.

Snout overhangs. No barbels. The inner teeth in the mandible large, recurved,

distant, with two symphysial canines and a minute row of sharp teeth on the lower

lip. Colour reddish-brown, with six dark vertical bands on the body, and some dark

spots. Below dirty yellowish brown. Fins blacUish, pale-edged. Grows to 2;^ inches.

Burma.

ArocRrnts, Ciivier et Valenciennes.

Branchiostegals 4. Pseudobranohire rudimentary. Teeth conical in a single

fixed row in either jaw, and usually a p;iir of lower symphysial canines behind the

fixed row. Ventrals united, forming a tlisk. Two dorsals.

A. BATOiDEs, Day.

B. iv. ; D. 6 : 23 ; P. 21 ; Y. i ; A. 23 ; C. 13.

Eight or ten pointed brown teeth on either side of both jaws. Two moderate

posterior canines in the mandible. Dorsals of equal height. Caudal lanceolate.

Colour greyish above, wliitish below. Fins without marks.

Maulmain.

This species differs from A. bato (which has notched teeth) by its sharp ones.

ArocRTPiicnTHTs, Day.

Branchiostegals 5. Symphysial canines in the upper jaw only.

A. Cantoris, Day.

B. v.; D. 6-27; P. 19; Y. J; A. 26; C. 17.

An angular pendulous flap of skin from tlie preorbital falls down below the

teeth on the side of tlie upper jaw. No barbels. Thirteen elongated and curved

teeth on either side of both jaws. The two upper central ones curving down beyond
the lips. Head scaleless. Colour greyish olive ; first dorsal dark and longitudinally

banded. Caudal dark, superiorly spotted.

The Andamans.

PERIOPHTnALMUS, Bl. Schl.

Branchiostegals 5. Pseudobranchia3 rudimentary. Body elongated, subcylin-

drical in front. Profile above the eyes very steep. Eyes close together, jirominont,

with well-developi'd lids. Two dorsal fins. Yentrals partly united. Caudal obliquely

truncated below. Air-vessel absent.

The I'eriophihalmi are capital climbers and walkers on the mud l/y means
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of tliuir muscular pectorals, and they are as much at home on the mud as in

water, from which they make their escape as fast as tlicy cau, if waslied in by

the swell of a passing wave when basking on the banks. Day remarks of them,

that they plant theii- pectoral fins "firmly as an organ of sujiport, the same as

one places one's elbows on a table, then they raise thcii' heads and take a deliberate

sm-vcy of surrounding objects."

P. KoELRICUTERI, Pall.

Chood-mud-dah. Andamans.

B. v.; D. 10-15 :12-i;3; P. 15; V. i ; A. 1M4 ; C. 11.

Skin of the snout forms fleshy flaps. Teeth, about 24 conical pointed ones

in each jaw. Body olive brown, with white or blue dots. Head sometimes blue-

spotted. Pii-st dorsal bluish, with a dark edge and white top, sometimes basally

white-spotted. Second dorsal with a white-edged black band down it, and white

spots at its base.

The Andamans and Burmese coasts and tidid rivers.

P. SCHLOSSERI, Pall.

B. V. ; D. 0-15 : -h I
P. 9 ; V. -\ ; A. -A" ; C. 12.

Colour brownish, banded with emerald green spots. In some lights uniform

bright green {fide Day). First dorsal black, bluish above, edged with white,

a scarlet band along its centre, with a white dot between each ray. Second dorsal

similar, but lighter and spotted. Anal white-edged. The male has a black band

cobalt above, and a scarlet edging along the first dorsal.

Coasts and tidal livers of Burma.

BoLEOPHinALJirs, Olivier et J'alenciennes.

Branchiostegals 5. Pseudobranchiae, a slib behind the fourth gill. Eyes very
prominent, close together, with well-developed outer eyelids. Teeth in a single row
in both jaws, and a pair of symphysial hinder canines in the lower. Two dorsals.

Yentrals more or less united. Caudal obli(|uely truncated below.

B. GLAUCus, Day.

B. V. ; D. 5 : 27 ; P. 19; V. | ; A. 25 ; C. 13.

A few tentacles along the mandibular rami, none below the symphysis. 13 canine-

like teeth in front of the upper jaw, and laterally 13 more as large as thoso in the

mandible. In the mandible 25 subhorizontal and pointed teeth all equal, and a pair

of symphysial canines in the rear. Yentrals united along their whole extent. Scales

minute, but visible posteriorly. Colour greenish, tinged with violet along the belly.

Cloudy bands on head, and a few distant black spots on the cheeks and back. Second
dorsal dark-lined. Anal yellowish. Caudal light below and dotted above, or covered
with small ocelli.

The Andamans.

B. TiEiDis, Ham. Buch.

B. v.; D. 5:26; P. 21; V. it; A. 26; C. 15.

A few tentacles along the manilibular rami, and a larger one beneath the

symphysis. Colour greenish above, white below ; distant black spots on head, body,
and dorsals. Caudal angularly banded above, white below.

Akyab.

B. BODDAERTI, Pall.

B. v.; D. 5:24-25; P. 17; V. i; A. 24; C. 13.

The 6 central teeth in the premaxillai"ies canine like, laterally 30 smaller. In
the mandible 30 horizontal truncated teeth in each ramus, with a pair of symphysial
canines behind. Colours greenish-blue, with 7 or 8 vertical black bands. Body
covered with opaque blue spots. Dorsal blue- spotted. Pectoral orange, black-edged,
or dark with orange margin. Anal and caudal dark. Yentrals purplish.

Burma.
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B. rECinciitosTuis, Omcl.

B. v.; D. 5:23-24; 1'. 18; Y. J ; A. 23-24; C. 14.

6 oulargcd central tct'tli and 40 small ones on eitlu-r side in tlie upperjaw. In t1ie

mandible 35 to 40 truncated and notched ones in either ramus, and a pair of sym-
physial canines. Caudal pointed. The bod}- covcrod with tubercles and venligris

spots. Dorsal blue-spotted.

Tenasserim.

B. Eleoirina.

Ventrah not united together.

BosTEicnTHYS, Dumcril.

Brancbiostegals 4 to 6. Pseudobranchifc. Teeth in jaws and vomer, but no

canines. Two dorsal fins. Ventrals proximate, but not joined.

B. Sinensis, Lacep.

Lee-mee-jo-do-dah. Andamans.

B. V. ; D. 6 TTr^T= ; P. 1-5 ; V. 1 ; A. i ; C. 13.

Brancbiostegals 5. Colour dark brown, marbled. A black, white-edged ocellus

at the root of the tail. Three bands of spots along the dorsal, and caudal vertically

banded by spots.

The Andamans.

Eleotris, Gronoritts.

Brancbiostegals 4 to G. Pseudobranchia;. Teeth small, none on the vomer or

palatines. Two dorsals. Air-vessel large. Anal papilla distinct.

E. FEiicEPS, Blyth.

B. v.; D. &-h; P. 15; V. A; A. 11 ; C. 13.

Eyes close together. Teeth villiform. Dorsal spines filiform. Central caudal

rays longest. Colour brownish-white, spotted and blotched with darker. Bands
from the orbit. Type 1-^- inches.

Tlie Andamans.

E. MACKODoN, Bleeker.

B. v.; D. 6i; P. 17; V. i ; A. i; C. 13.

Head flat. Lower jaw longer. Anterior nostril tubular. A small barbel on

cither side of the upper jaw. Several rows of villiform teeth in either jaw, 8 or 10

enlarged ones on the premaxillaries, two of which are canine-like. In the mandible

4 to 6 canine-like teeth in front. Posterior half of caudal scaled. Colour brownish,

second dorsal brown-spotted. A dark pale-edged ocellus at the base of caudal.

Grows to 4.V inches.

Estuaries and tidal rivers in Burma.

E. poEOCEPHALTJs, Cuv. ct Val.

A-rig-dah and Mu-took-dah. Andamans.

B. v.; D. 6 e^To-; P. 15; V. I; A. ! ; C. 15.

Head obtuse, depressed. Lower jaw the longer, the anterior nostril tub\ilar.

The outer row of teeth on the mandible slightly the largest. Caudal rounded.

Colour deep blackish brown, dark marbled. Second dorsal with three or four rows of

spots. Anal dark-banded, sometimes the body light-spotted.

The Andamans.

E. SCINTILLANS, Blyth.

B. v. ; D. 6 i ; P. 15 ; V. i ; A. | ; C. 13.

Lower jaw the longer. Anterior nostril in a short tube. No spine on the

preopercle. Teeth villiform, the outer mandibular ones a little larger. Brownish

marbled with darker, and the scales shot with light spots. Both dorsals with three



ICnrUYOLOGY. 231

rows of spots. C;iU(lal dark, witli a white edge. A dark ocellus at the base of the

caudal fin.

The Andamaiis. Closely allied to the last, of which it may be the young.

E. opniocKi'HALUs, Cuv. et Val.

A-rig-dah and Mu-took-dah. Andamans.

B. v. ; D. 6 TT^^ ; P. 17 ; V. i ; A. i ; C. 15.

The anterior nostiil tubular. Teeth in numerous villiform rows, the outer

rather enlarged and pointed. The last dorsal rays prolonged to the base of the

caudal. Caudal rounded. Colour olive brown, irregularly blotched on the sides.

Three black bands radiate from the eye. Sometimes a pectoral ocellus. Vertical

tins pale-margined. A dark baud along the second dorsal, anal, and ventral fins.

Seasonably the soft dorsal and anal fins are yeUow-spotted. Grows to 9A inches or more.

The Andamans.

E. CAVIFEONS, Blyth.

B. v.; D. 6 i; r. 13; V. A; A. ^,; C. 15.

Head depressed, a deep depression exists over the <n-bits. Lower jaw the

longer. A well-mai-ked downward spine at the angle of the j)reopercle. Autt'rior

nostril somewhat tubular. Teeth villiform, the outer row of the premaxillaries rather

eularged, and tiie inner row on the mandible, and directed slightly inwards, and with

4 or 5 large canine-like teeth in front. Caudal obtusely rounded. Colour light

brown ; dark bauds radiirtc from the orbits. A few dark spots on the body. Dorsal

and caudal barred in spots. Grows to 4 inches.

The Andamans.

F. FUSCA, Bl. Schn.

Fj. Soared, Playfair.

B. vi. ; D. 6 i- ; P. 18; V. 1 ; A. J ; C. 12.

Head depressed; lower jaw rafher the longer. A short downward spine on the

preoperclc. Teeth in many villiform rows, the outer row wide apart and twice

tlie size of the rest. In the mandible usually some enlarged ones. Caudal wedge-
shaped. Colour leaden black, lighter on the belly, W'hich is sometimes yellow-tinged.

Dorsal horizontally barred, and caudal sometimes vertically. Markings and colour

variable, sometimes stone colour above. Grows to 8 inches.

The coast of India (Burma).

E. LUTJiv, Day.

B vi. ; D. .^ ; P. 15 ; V. \ ; A. J ; C. 15.

Top of head and interorbital space flattened. Head scaleless. Lower jaw the
longer. Anterior nostrils tubular. A downward s])ine on the preoperclc. First

dorsal spines with filamentous ends. Second dorsal highest antei-iorly. Colour diity

grey, vertically banded. Head dark-spotted. Dorsals and anal black-spotted in bauds.
Caudal black, reticulated.

The Andamans.

E. LiTORALis, Day.

B. vi.; D. G i; P. 15; V. ^; A. i; 0. 13.

Top of head flat. Lower jaw the longest. Anterior nostrils tubular. Teeth
in close villiform rows in both jaws, the inner slightly larger. First dorsal spines
extend beyond the web. Caudal wedge-shaped. Colour brownish, dark-marked.
Fins dark, minutely punctate. Three or four bars of spots on the dorsals. Caudal
blackish. Anal with a central black band and white edge. Type 3 inches.

The Andamans.

E. CAPEEATA, Cantor.

Oo-suf-foo. Arakan.

B. v.; D, G >; P. 21; V. i ; A. i; C. 15.
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A slight transverse depression behind tlie snout. Supraorbital margin serrated,

and a serrated ridge along either side of the hind limb of the preniaxillary. Teeth in

villiform rows, the outer enlarged Caudal rounded. Colour leaden brown, fins

blackish. A dee]) black blotch edged with scarlet at the base of the pectoral. The
second dorsal, caudal, and anal spotted.

The Andumaus.

C. Am}ihj(ipin(i.

Vertical fins united, a sini/ic dorintJ occupijiiKj the hack.

GoBloiBES, Zaccprrle.

Branchiostogals 5. Gills 4. PsoudobranchifB ab.sent. Body elongate. Lower
jaw prominent, so that the cleft of the mouth is directed upwards. Anterior teeth

very strong. Eyes minute. Scales none, or rudimentary.

G. c^CTius, Bl. iSehn.

B. v.; D. 6:40:44; P. 15; V. -\; A. 38:45; C. 13.

A few mandibular barbels. An outer row of curved teeth, 16 to 18 above, 10 to

13 below, with villiform ones inside. Caudal sliort and pointed. Scales none.

Colour vaiiable. Leaden above, lighter below. Vertical fins grey. Central caudal

rays black, pectorals and ventrals reddish. Sometimes the fish is a general reddish-

brown colour.

The Andamans.
This fish is very vicious (like its congeners), and if its tail is touched, will spring

round and snap and grip like a bull-dog, with the utmost tenacity.

G. BucHANANi, Day.

B. V. ; D. 6:42; P. 19; V. i; A. 36; C. 17.

The posterior nostril opens just before the eye, and the anterior tubular one

close to the front edge of the snout. A minute pair of symphysial barbels on the

mandible, and a still smaller pair behind them. Vertical fins continuous. Scales none,

save a few rudimentary ones in crypts anteriorly. Colour brownish -olive above,

reddish below. I'ectoial and ventral fins yellow, with outer halves black. Vertical fins

blackish.

Coast of Burma (Maulmain).

Tetpauche^^, Cuvier et Valenciennes.

Branchiostegals 4. Pscudobranchite. A blind cavity above the opercle, not

communicating with the branchia}. Body compressed and elongate. Eyes minute.

Teeth in a band, no canines. Scales small.

T. vagixa, Bl. S(-hn.

B. iv. ; D. 6:40-49; P. 15; V. 1 ; A. 40-46; C. 13.

Lower jaw the longer. Teeth distant, curved, longish, in both jaws, with one

inner band above, and two below of fine ones. Caudal pointed, or rounded. Colour

roseate white, seasonably brighter. Dorsal and anal grey-edged. Caudal, pectorals,

and ventrals, white or yellowish. Grows to 9 inches, and is eaten by the poor.

Coasts of India and Burma.

Family CallionymidsB.

Branchiostegals 5 or 6. Pseudobranchiae. The infraorbital ring of bones does

not articulate with the preoperclc. No palatine teeth. Two dorsal fins. Aii'-vessel

none.

Caxlionymtjs, Linnccus.

Gill opening narrow, sometimes merely a round hole at the upper edge of opercle.

Body anteriorly depressed. Mouth narrow, upper jaw protractile. A strong spine

at the angle of the preopercle. Teeth in jaws minute.
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C. LOXGICAUDATIS, Temm. et Sclil.

B. V. ; D. 4 : 9 ; P. 20 ; V. 5 ; A. 9 ; C. 10.

Gill openiug small, superior. Lateral line single. Numei-ous ro'ws of warts on
tlie hcail. Dorsal spines in the male filiform and e.xtending- be)-ond the web.
Caudal lanceolate. Colour buff, with light rounded dots over the head and body,

sometimes dark-edged. First dorsal and ventrals greyish ; second with four rows of

spots. Caudal banded with spots. Anal with a black, white-edged baud externally.

The Andamans.

Famill/ Blennidse.

Pseudobranchite. The infraorbital ring of Ijonos does not articulate with the

preopercle.

A. 2^1) titular /nth. Caudal distinct.

Blennius, Artcdi.

Gill opening wide. A single row of fixed teeth in the jaws. Scaleless.

Petkosciktes, Riippell.

Gill opening small. A single row of fixed teeth in the jaws, with a large lateral

canine. Scaleless.

P. VARIABILIS, Cantor.

B. vi.; D. 28-31
; P. 13; Y. 4; A. 17-21

; C. 13.

A short simple tentacle at the postero-superior edge of the eye, and a very short

one on either side of chin. Lower canines large, upper small Caudal cut square

and said to have its upper and lower rays sometimes produced. Colour pinkish witli

dark spots. A broad dark band from tlie eye to the tail, whore it ends in a blotch.

A second dark band is sometimes present. Two or three blue bands pass downwards
from the eye. Head liglit-spotted. Dorsal and anal fins marbled and spotted in lines.

Caudal yellow vertically banded in spots.

The Nicobars.

Salaeias, Curier.

Gill openiug wide. A single row of fixed teeth in the jaws. Scaleless. Dorsal
single.

a. Dorsal Jill not iiotc/icd.

S. TRiDACiYLUs, Bloch. Schn.

B. vi.; D. 12-13: 19-22; P. 13; V. i ; A. 25-26; C. II.

Snout overhanging. Head crested ; a small single tentacle over the postero-

superior angle of the eye, but none on the neck or the nostril. Teeth in jaws small.

Plumbeous, with vertical bauds, fine black spots on the head and forepart of body and
some light spots on the body as well. Dorsal fin obliciuely black and white streaked,

with a white outer edge. Caudal yellow, with the rays black.

The Andamans.

b. DorsalJin distinctli/ notched.

S. QUADEICORNIS, Cuv. et Yal.

B vi.; D. 13:20-22; P. 14; V. 2; A. 22-24; C. 13.

Male crested. A simple tentacle above the eye, a fringed one at the nosti'il, ami
a small one on the nape. No canines. Anal lower than the dorsal and its web
deeply cleft. Colour very variable. Brownish, with 8 or more vertical bands.
Dorsal and anal fins with horizontal white bands.

The Andamans.

S. Hasseltii, Blceker.

B. vi.; D. 12:23; P. 14; V. 3; .\. 24-25; C. 14.



234 BURMA, ITS PEOPLE AXD PRODUCTIOXS.

A line of open glands along flie liind and lower edge of the preoperele. Male
crested (y). A short fringed supraorbital tentacle, another at the nostril, none on
the nape. No canines. Dorsal deeply notched. Colour, stone colour, with si.\ darker
vertical bands and several lighter longitudinal stripes. Dorsal brownish, oblique,

striped at its base with 5 or 6 narrow hands, above blue-brown and yellow. Anal
dark-edged.

The Andamans.

S. Andamanensis, Day.

B. vi.
;
D. 12:22; D. 15; V. 4; A. 22-24; C. 11.

Profile vertical. Head crested (male's ?). A supraorbital tentacle. A pair of

posterior mandiljular cauint's. Caudal with central rays longest. Colour brownish
with 10 brown bars along the centre of the body. A row of pearly oblong spots, with
dark margins above the centre of the body posteriorly, and another below it. Dorsal
dark-margined, and edged with wliite, and posteriorly spotted. Anal black-edged.

Caudal barred. Pectoral and ventral tins white.

The Andamans.

S. DussuMiERi, Cut. et Yal.

B. vi. ; D. 12:20-21 ; P. 14; V. 3; A. 22; C. 11.

Males crested. A supraoi-hital fringed tentacle, and a short one in fi-ont of the

nostril ; none on the nape. No canines. Dorsal rounded, central rays longest.

Colour brownish, vertically banded. Three or four horizontal bands or rows of spots

along the first dorsal, and numerous oblique ones on the second. Upper half of caudal

banded in spots. Anal grey, black-edged.

The Andamans.

S. rERiorHTRALMUs, Cuv. ct Yal.

B. vi. ; D. 12 : 20 ; P. 15 ; V. 2 ; A. 21 ; C. 15.

Profile vertical. A simple tentacle above the orbit, and a fringed one at the

nostril. A crest sometimes present. Posterior canines in the mandible. Colour rose,

with violet cross-bands. An oblique blue band under the eye, a small spot on the

check, and a large one on the opercle. Along the sides two rows of blue spots

margined above and below with black. Caudal yellow, red-spotted.

The Andamans.

S. STEioLATUs, Day.

B. vi.; D. 12: 20-21; P. 14; Y. 2; A. 20-21; C. 13.

Profile vertical. A simple supraorbital tentacle, and another nasal one ; none on

the nape. Small posterior canines in the mandible. Caudal rounded. Greyish,

indistinctly cross-banded. A blue spot below the eye. Five or six horizontal black

lines between the pectoral and tail, ending in spots. Dorsal fins with two rows of

spots, more distinct behind. Anal with a basal row of blue spots, and grey-edged.

Caudal sinuously banded.

The Andamans.

S. BiiiiONENSis, Bleeker.

B. vi. ; D. 12: 20; P. 13; Y. 2; A. 20-21; C. 15.

Profile prominent. A large rounded crest on the head. A simjile tentacle over the

orbit, and a fringed one at the nostril ; none on the nape. A pair of small canines on

the mandible. Greenish stone colour, with some bluish spots about the eyes, and
8 pairs of vertical streaks on the body, and sometimes 8 or 10 longitudinal ones.

Dorsal marked with brown, and oblique brown marks on lower half of second dorsal.

Anal dark-edged. Caudal dark, with 6 or 7 vertical hands.

The Andamans.

S. ALBOGUTTATFS, Day.

B. vi. ; D. 12:18; P. 15; Y. J ; A. 19-20; C. 13.
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A low crest ou the head. A fiinged tentacle over the orbit, and a similar one at

the nostril, but none at the nape. A small posterior canine in the mandible. Lij^ht

brown, with 8 paii's of vertical bands, as broad as the interspaces. An oval blue spot

behind the eye. Many small dark-edged round ones on the head. Two large brown
ones at the base of the brown pectoral fin. Two or three rows of white spots on tlio

lower and posterior half of the body. First dorsal brown, second white, both

obliquely banded. Caudal banded with spots, and with a dark spot at its base.

The Andamans.

S. VEKMICULATUS, CuV. ct Vul.

V. vi. ; D. 12-13:15; P. 14; Y. 2; A. 18- 19; C. 11.

No crest. A longisli fringed tentacle over the orbit, and a smaller one over the

anterior nostril, also a fine occipital one. Upper lip fringed. Large canines iu the

mandible. Caudal cut square. Brownish superiorly, bluish-wliite below, with

9 brown bars descending from the lateral line. The head, body, aud fins iri'cgularly

reticulated.

The Andamans.

Andasiia, Myth.

Gill opening wide. A single row of movable teeth. A sympliysial sucker

beneath the mandible. No canines.

A. EXPAXSA, Blyth.

Sala)-ias heteropterus, Bleeker.

B. vi. ; D. 16: 18; P. 14-15; V. 3; A. 25-20: C. 14.

Lips thick, continuous, aud expanded below into a sucker. Colour olivo, dark-

banded. Head spotted.

The Andamans and Nicobars. '

The sucker in this ^blvinii/' recalls the sucker of the 'cyprinoid' Homalojotera.

Family Rhynchobdellidse.
Branehiostegals 6. Pseudobranchioc absent. Gills 4. Gill opening a slit on

the side of the head. Body ecl-sliaped. Lower jaw long. A long dorsal fin,

anteriorly consisting of free s])ines. Ventrals none. Air-vessel present.

IlnrxcHOBDELLA, lilock- ScliHeidcr.

A long fleshy snout, concave aud transversely striated below. Tcetli minute on
jaws and vomer. Scales small.

R. ACULEATA, Bloch.

Kga-niyuwe-do.

B. vi. ; D. 16-20:44-54; P. 23; A. 2-3: 44-52; C. 15.

Brownish or greenish moltled superiorly, and yellowish below. A light band
just above the lateral line. A series of 3 to 9 large black ocelli, white or butf-edged,
along the base of the dorsal. Caudal with 6 to 8 vertical brown bars. Other fins

greyish, pectoral sometimes yellow. Sometimes the ocelli are wanting, or the body
(in Burmese specimens) white spotted, and the fins reddish.

These " spined eels" are excellent eating, and arc widely distributed. In addi-
tion to respiration through their gills, they require to rcsfiire air directly, and die
di-owned if kept under water and access to aii- denied.

Mastacembaeus, Cuvier et Valenciennes.

A long fleshy appendage to the snout, which is not transversely striated below.
Teeth minute. Scales small.

a. Verticalfina distinct from the Caudal.

if. u.NicoLOK, Cuv. ct Val.

B. vi. ; D. 33-34 : 81-94 ; P. 27 ; A. 3 : 7598 ; C. 25.
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Of a uniform brown colour, or covered with large yellow blotelies.

Burma (Rangoon).

M. ziBRixrs, Blyth.

Nga-myuwe-ilo-wet-toung. Ngii-yeng-bho (Tavoy).

B. ^-i. ; D. 28-29 : 50-52 ; P. 19 ; A. 3 : 51-56 ; C. 19.

Yellow, with vertical blue stripes. Pins striped or spotted.

Burma and the Upper Irrawaddy Yalley.

b. VerticalJim confluent with the Caudal.

M. ARiiATCs, Lacep.

Kga-myuwe-do.

B. vi. ; D. 32-39 : 74-90 ; P. 23 ; A. 3 : 75-88.

Greenish, marbled and spotted, with or without undulating lines, or rieh brown,
lighter below ; in some a dark undulating band through the eye along the sido

siii)eriorly, and above it sometimes a row of black spots. Fins usually spotted.

Grows to 2 feet, and is excellent eating.

Burma, in fresh and brackish waters.

The colours of the Mastacembali vary considerably with age and locality. They
are all excellent eating.

Family Mugilidae.

Branchiostegals 4 to 6. Pseudobrauchia:. Gills 4. Gill openings wide. Body
compressed posteriorly and often depressed anteriorly. Teeth very fine, sometimes

absent. Two dorsal fins.

MuGiL, Artcdi.

A. Adipose eyelids well developed.

None of tliis section are quoted by Day from any Burma locality, though no

doubt many species occiu- on the coast, as he enumerates 12 from the " seas of India."

B. Ko adipose eyelids.

M. coRsuLA, Ham. Buch.

Nga-zyn.

B. vi. ; D. 4 y^5 ; P. 15 ; Y. \ ; A. |-; C. 15.

Dorsal profile nearly horizontal. Eyes elevated. Snout overhanging. A single

row of fine teeth in either jaw. Dull brown above, lighter below. Dorsal and
caudal fins tinged grey. Eyes golden. Peritoneum black. These fish swim with
their goggle eyes just above the water. When alarmed, they slip their heads below
the surface, and after some vigorous shoots reappear some distance in advance, swim-
ming usually not far beneath the surface. They grow to li feet or more, and are

excellent eating, as are most of the species.

Rivers in Burma (and India) far above the tideway.

M. Hamiltoxii, Day.

B. \i. ; D. 4 J ; P. 13 ; Y. i
; A. J ; C. 15.

Interorbital region more convex than in 31. corsula. Teeth none. Silvery shot

with gold, and plumbeous along the back. Grows to 4^ inches.

Rivers of Burma.

M. CEENtLABEis, Forsk.

B. vi.; D. 4J; P. 17; Y. i; A. C; C. 16.

Upper lip very thick, forming the end of tho snout, and with five rows of soft

tubercles along its lower foui-th, the lower of which are branched. Lower lip thick,
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rcfloctctl, tliickly stmlded with tiibcicles. Trctli mme. Orroiiisli lirown along the

back ; dull wliite below. A black spot above the base of the ])ectoi'al till.

The Andauians and Nicobars.

M. C^RTILEO-MACUL.VTnS, LaCL'p.

B. vi.; D. 4t; P. 17; V. i ; A. f ; C. 14.

Upper lip thick, placed obliquely, so as not to form part of tlie end of the snout.

Teeth minute. Silvery, lighter below. A bhu'lc spot above the base of the pectoral

tin. Grows to lA foot or more.

The Andamans.
The ' m!iffi7/s,' ' which Juvenal alludes to as soiuctimcs subsorviiig the vonseance

of an injured husband, probably applies to a fish of a very different family, and to one

well provided with spines.

Familij Aulostomateidae.

The anterior bones of the skull produced, forming a long tube, and liaviug a small

mouth in front.

FlSTULAKIA, Limuciif!.

No scales. Caudal forked, Avith ono or two of its central rays excessively

elongated and filiform.

F. SEREATA, CuV.

B. vii. ; D. 1315; V. l;5; Y. i ; A. 141.5; C. lOllO.

A seiTated ridge from the eye to the nostril. The caudal filament nearly a third

the length of the head and body.

The Andamans, where l)ay says it affects muddy localities.

FamUij Ophiocephalidse.

Branehiostegals 5. Pseudobranchitc absent. Gills 4. Body elongated. Head
depressed, with somewhat plate-like scales. A cavity exists above and accessory to

the true gill chamber. A single long, spineless, dorsal, and a similar but shorter

anal. Teeth in jaws, vomer, and palatines. Air-vessel present.

The Ophiocephali or Snake-heads are remarkable for their longevity out of water,

a privilege doubtless due to their amphibious mode of respiration, as, in addition to the
gills which they possess in common with other fishes, they have a cavity for the
reception of air, communicating with the bronchial chamber. Day remarks, "Judging
from their habits in an aciuarium, some of the Ophiocephali prefer dirty to clean

water, jjerhaps for the purpose of concealment. When they have stirred up all the
sediment and exuded a quantity of mucus, they appear to be delighted, their colours

become much more vivid and they ascend to their favorite resort amongst the vegeta-
tion just beneath the surface of the water. As soon as clean water is given them,
they become excited, as if they imagined the time had arrived when they should
change their abode." They are all of them useful as food. Dr. Mason remarks,
" Two or three species of Ophiocephalus are very common. They are fresh-water
fish, ap])ropriately named, for the head is very much like a snake's head, and they are

remarkable for the power of making their way from one pool to another on land.

One species, it is said, usually lives in hollow logs and holes, never in streams, and
often a long time in the jungle without water. It appears to be either the same
species, or a nearly related one to the liirachmg of Boutan, whicli the natives believe

falls from heaven, from the cii-cumstance of its being found after rain far from the

water. Some of the Karens regard these with a superstitious awe, and abstain from
eating them. They have a legend that they were formerly men, changed into fish

- '

' Xecat hie ferro ; secat ille cruentis

Verberibus
;
quosdam ma'chos et muijihs intrat." — Sat. VI. 310.
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for their sins ; and the Pwo Karens at Tavoy say :
' If people eat tliem, they will he

transformed to lions.' The fame of this fish had reached Greece more than two
thousand years ago, for it is mentioned as a remarliable Indian tish by Theophrastus."

OpniocKPHALUs, Bloch.

Characters of the Family.

0. MARULirs, Ham. Buch.

Nga-yan-daing.

B. v.; D. 45-55; P. 18 ; v. 6 ; A. 2830; C. 14.

Teeth in numerous villiform hands, -with a posterior row of 12 large conical teeth

in the raandiblc. Colour variable with age and locality. Back greyish-green, the

immature with a brilliant orange band from the eye to the middle of the caudal fin,

but in the more mature 5 or 6 cloudy bands descend lielow the lateral line. Belly

orange, the scales darkest at the base. On the posterior third of body and on the

dorsal, anal and caudal fins are pearly white spots, and generally a black ocellus near

the tail. Caudal grey. Ventrals orange. Grows to 4 feet, and defends its J'oung

with vigour.

Fresh waters in Burma and India.

• 0. STEIATUS, Bloch.

Nga-yau-yonng-to.

B. V. ; D. 37-45; V. 17; Y. G ; A.23-2G; C. 13.

An inner row of conical teeth in the mandible, and cardifoi-m ones on the
palatines. Dark greyish or blackish above, whitish or yellowisli white below.
Cheeks and lower surface of the mouth streaked and spotted with grey. Band of

grey over the belly. Ventral and anal fins greyish, with some white lines and spots on
the latter. In the young usually a dark caudal ocellus. Grows to 3 feet.

Fresh waters in Burma and India, esjjecially swamps and grassy tanks.

0. GACHUA, Ham. Buch.

Nga-yan-pa-naw.

B. v. ; D. 32-37
; P. 15 ; V. 6 ; A. 21-23

; C. 12.

An inner row of distant conical teeth in the mandible. Colours variable, usually

greenish, paler below. Dorsal, caudal and anal slaty, with an orange margin.

Pectoral with a black base, and a slight reddish or orange edge. In the young there

is often a large ocidlus on the last five dorsal rays. Occasionally the body is spotted

with wdiite, or even orange. Grows to 13 inches or more.

Burma. The Andamans.

0. PTTN'CT.ATUS, Bloch.

Nga-yan-theng-ong. (Nga-ain, Arakan.)

B. v.; D. 29-32; P. 17; V. 6 ; A. 21 23; C. 12.

A posterior row of 4 or 5 conical teeth in the mandible. Colours variable.

Greenish above, yellowish on sides and belly. A dark stripe along the side of the

head, several dorsal cross-hands. Fins spotted. The caudal and vertical fins narrowly
light-edged. Ventrals whitish. In some there are scattered black spot.i. Grows to

a foot or so.

Burma and India, in rivers and stagnant waters.

FamUij Labyrintliici.

Branchiostegals 4 to 6. Pseudobranchire J'udimentary or absent. Gills 4. Gill

opening rather narrow, the membranes united to tlu^ isthmus. Above the third or u])])er

portion of the first branchial arch, is a cavity containing an elaborate arrangement of

bony laminic, covered by a vascular mucous membrane, adapted for aerial respiration.
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A. Teeth on the jM^t'tf-

An'abas, Cuvier.

Branchiostegals 0. Psc>U(lobraiicliia3 none. SupiMbrancliiul organ well dcvelopeil.

Dorsal single.

A. SCAXDENS, Dald.

Is^ga-bye-ma.

B. yi.; D. V-1-^; P. lo; V. i; A. J-}^; C. 17.

Lower jaw slightly the longer. Preorhital strongly denticulated. The hinclor

edge of operclc, sub-, and inter-opercles strongly sjiinate. Teeth villiform, the outer

row slightly enlarged. Colour rifle-green, lighter on the belly. During life, four

wide vertical body-bands, and a dark stripe from the gape to the preopercle. An
orange variety is sometimes seen. Grows to 8i- inches.

Estuaries and fresh watei-s in Burma and India.

These fishes, tboiigh rarely growing to more than 8 inches, are highly esteemed
as nourishing food, whilst owing to their vitality, due partly to their mixed system of

respiration, they can be earned long distances in the living state. Tlioy are voracious

fishes ; and travel about by night from pond to pond, realizing a Yankee's notion of a

smart boat, which only requires a good dew to move in. They sometimes, says Day,
cause dangerous accidents by slipping into the throat of the fishermen ; who, when
they catch a fish, are wont to sever the spine with the teeth, to disable it. In this

predicament Dr. Day recommends the fish being cut away as far as possible, so that

it may bleed to death, and then the remainder l)eing left till softened by putrefaction,

when 'it can bo either removed or thrust into the stomach. No force should be used

for its extraction, as dangerous laceration of the oesophagus may result.

B. Fixed teetlh in the jaws. Palate edentuluus.

TwcnoGASTEE, Bloeh. Sehneider.

Branchiostegals .5. Branchial arches with toothed tubercles. A single dorsal

fin. Ventral consisting of a single elongated filiform ray. Teeth smaU in the jaws.
Vomer and palatines edentulous.

T. FASCIAT0S, Bl. Schn.

Nga-pyn-kaik-kouk or Nga-phyn-thale.

B. v.; D. \HI; P. 10; V. 1 ; A. \i^\i ; C. 15.

Colour above greenish, below dirty white. A green spot on either gill cover.

Eyes red. Fourteen or more obli(iue orange bands from back to belly. Ventral fin

edged with red and variegated with black, green, and white. Dorsal and caudal
fins orange-spotted. Grows to 5 inches. India and Burma (and Upper Burma).

T. LABiosus, Day.

B. v.; D. \^; P. 10; V. 1 ; A. H-s^" ; C. 15.

Colour above greenish, below lighter. Eight to ten obliquely vertical bars on
the sides. A light yellowish-red band, dark-edged behind, cros.ses the lower jaw,
from the eye to behind the lip. Fins dark. Anal edged with yellowish red.

Burma ; from llangoon to Mandalay on the Irrawaddy.

Family Glyphidontidae.
Branchiostegals 5 to 7. Pseudobranchia). Gills 3i. Teeth in jaws feeble,

palate edentulous. A single dorsal. An air-vessel.

Amphiprion, Bloch. Schneider.

Branchiostegals 5. All the opcrcles and prcorbital denticulated. Teeth in a
single row, conical and small. Dorsal spines 9 to 11.

The Anijihiprions are generally very vividly coloured, and are among the fish

which, for some reason or other not known, resort for shelter to the ' Actiuise ' or
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floating ' jolly ' fish, bciieiith wlioso umbrella tlicy habitually reside. This fact was
first witnessed by myself in Mergui harbour, where, having transfixed a jelly fish

floating past the boat with a small sjilinter of bamboo, I found to my suiiirise I had

at tlie same time hariiooned and lande<l a small fish. That tliese fish resort to the

shelter of the disk of the Acaleph voluntarily is certain, emerging as they do from its

shelter, and reseeking it, but the particular benefit they derive is not known.
A. ptrciila is known to the Andamanese, says Day, by the name of ' TurtUs stomach

fsh,' the Actiniae in which it shelters being so called.

A. EPnippiusr, Bloch.

B. v.; D. n-ii; P. 19; V. i; A. tt"tt; C. 15.

Dark yellow, a dark blotch on the side. Ventral bi'own-edged.

The Andamans.

A. FRENATrs, Brevoort.

B. V. ; D. fg-H ; P. 19 ; V. Jr ; A. t. =tt ; C. 15.

Brownish oi'ange, lighter below. A blackish blotch descends from the last five

dorsal spines and first rays to the middle of the sides. A pearl-coloured or bluish

band crosses the opercles from the nape. Ventrals externally blackish.

The Andamans, perliaps a variety of the last.

A. Sebje, Bleeker.

B. v.; D. 1^+5 ; P. 20; V. i; A. t^t^^; C. 15.

Brownish black, with two milk-white cross-bands, the first from the nape to the

subopercle, over the orbit, and the second from the lust 3 dorsal spines and first 4

rays to a little in front of the vent.

The Andamans.

A. PEECTJLA, Lacep.

Ea-olc-jo-do-dah. Andamans.

B. T. ; D. ii-li ; P. 17 ;
Y. ^ ; A. tt'^t- ; C. 15.

Bright yellow, with 3 broad milk-white bands black-edged. The first is anteriorly

concave (I follow the figure Ixxx. f. 4, but Day's description says convex) ; the second

from the midiUe of the dorsal to the vent ; and the last over the free portion of

the tail.

The Andamans.

A. BIF,\SCIATUS, Bloch.

B. v.; D. -nPr^; P- 15; V. i; A. t-"^^; C. 17.

Brownish black, with 2 milU-white cross-bands ; the anterior passes from the

nape, over the opercles, just touching the hind edge of orbit ; the second, from the

last 3 dorsal spines and first rays, to the centre of the body, and backward to the

summit of all the dorsal rays. Caudal black, edged with white.

The Andamans.

A. AKALLonsrs, Bleeker.

B. V. ; D. -f^A ; P. 19 ; V. i
; A. -nr-n ; C. 15.

Orange, brightest on the head, chest, and base of tail. A blue band from between

the orbits to the dorsal fin, where it bifurcates on cither side of that fin. Scales on

body light-spotted.

The Andamans.

TETRADHACnjIDM, Cmifof.

Teeth villiform, in a narrow band. Air-vessel large.

T. MAHGIKATUM, Eiipp.

B. V. ; D. T^\-^; P. 17 ; V. i ; A. tv"t^ : C. 17.

Bluish. A dark band below and in front of the first 2 dorsal spines, through the
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baso of t}io pectoral, to the ventral. Snout dark. Every scale on the hrad, chest, ami

lower two-thirds of body with a l)laclc-ed^ed bright blue .spot. Soft dorsal and cauilal

yellow. Spinous dorsal, ventral and anal fins black.

The Andamans.

T. AKUA.xuM, Bloch.

B. v.; D. If-H; r. 17; V. 1; A. xr'r. I
C. 15.

Pearl-white, with three vertical black bands ; the anterior, from the fir.st three

dorsal s])ines through the eye to below the mandible ; the second from the sixth to

the ninth dorsal spines, to the ventral fins, wdiich are black ; the third, from the base

of the soft dorsal to the anal. Caudal dark, paler behind.

Burma, the Andamans, and Nicobars.

PoMACENTRUs, Ctivier.

Teeth small, compressed, the crowns smooth or emarginate. Scales rather large.

P. TEiLrNEATrs, Cuv. et Val.

B. v.; D. if; P. 17; V. i; A. -,% ; C. 17.

Olivaceous, caudal yellow. One or two blue spots on each scale. Three to five

blue lines on the forehead, the outer Iieing continued sometimes along the l)aso of the

dorsal. A black round spot on the opercle. A black spot edged with blue across tiio

free portion of the tail.

The Andamans and Nicobars.

P. TIJIMACULATUS, Cuv. et Yal.

B. v.; D. T^^y; P. 17; V. i ; A. tj"t.; C. 17.

(ireenish yellow, with three black blotches over the back. Two naiTow blue

bands between the orbits, dividing the anterior blotch into three parts. A light blue

line along the interorbital bones and spots on the cheeks and the bases of the dorsal

and anal fins. Dorsal and caudal with a narrow dark edge, and with a broad dark
outer margin, with one or two narrow blue lines at its base.

The Andamans.

P. BiFAScr.iTus, Bleekor.

B. v.; D. iJ; P. 17; V. i ; A. „"y^; C. 17.

Yellow, with a curved blue line on the preorbital, a black band from the nape
over the oporcles, and a second from the last dorsal spines to below the lateral line.

Fins yellow.

The Andamans.

P. Bankanensis, Bleeker,

B. v.; D. iJ; P. 16; V. 1; A. „-tt; C. 17.

Brownish ; two narrow blue lines on the forehead, converging on the snout, and
behind carried on to the back. Two more through the eye to the maxilla. A dai'k

blue mark on the opercle. A line of blue spots along the cheeks. Each scale blue-

spotted. A white-edged black ocellus below the dorsal, and sometimes a second near

the tail.

The Andamans.

P. LiTioEALis, Cuv. et Val.

B. v.; D. H; P. 18; V. i; A. -^ ; C. 15.

Olive, with vertical or round bluish spots on the scales. A black spot at the
beginning of the lateral line, another at the base of the pectoral, and a third at the

base of the tail.

The Andamans.

P. AlBOFASCIATUS, Schl.

B. v.; D. i^^; P. 17; V. i; A. tit-tt! C. 17.

16
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Dark olive, Tvith bluisli spots on the checks. A curved blue lino below the eye

and a broad yellow vertical band below the last dorsal spines. Sometimes a black

spot below the last dorsal spines, and a round white-edged one at the base of the

pectoral.

The Nicobars.

P. PUNCT.^TUS, Quoy and tiaim.

B. v.; D. H-H; P. 16; Y. !;; k.—,"--,^; C. 15.

Greyish brown, liead with irregular bluish white dots, and one on each scale of

the body. A black spot, margined anteriorly and superiorly with white, across the

last six dorsal rays and is usually continued to the tail. Sometimes a dark spot on

the axilla.

The Andamans and Xicobars.

P. LAiiiATus, Day.

B. V. ; D. T-H^ ; P. 17 ; Y. i
; A. —--^ ; C. 17.

Lips ver}- largo, thick, covered with papilkc and reflected all round the mouth.
Brown, lighter on chest. Fins black. Blue spots on some scales of the head, and
usually on the scales of the body above the lateral line.

The Andamans and Nicobars. .

Glyphidodox, Cuvier.

Body short, compressed. Jloiith small. Opercles entire. Teeth compressed.

G. soRDiDus, Forsk.

Chak-mud-dah. Andamans.

B. V. ; D. ^\-,; P. 17 ; Y. i; A. r-^-y^ ; C. 15.

Yellowish olive, the fins darker. Five bauds broader than the interspaces

descend from the dorsal fin to the sides, and a sixth, nearly black, crosses the root of

the tail. A black spot at the base of the pectoral and a row of black spots across

the nape.

The Andamans.

G. LEucoPLEUEA, Day.

B. v.; -D.H; P. 17; V. i; A. -,V; C. 15.

Colour brownish, with a dark band from the dorsal to the ventral. Several

narrow white vertical bands from the back to belly. A black spot edged with white

at the base of the caudal, extending up to the dorsal. Caudal yellowish, dark-edged.

The Andamans.

G. CocHiNENSis, Day.

B. v.; D. T^i-f ; P. 15; V. V; A. „-"tt ; C. 15.

Purplish black, lighter below. Pectoral fins paler than the others.

G. NOTATUS, Day.

B. v.; J).ri^^; P. 19; Y. \; A. tit^tt; C. 17.

Olive brown, paler below. Five narrow white bands from the back to the

sides. A black spot at the base of the pectoral. Caudal yellowish.

G. Beno.vlensis, Bloch.

Bv.; D. t^^Vtt; p. 17; Y. i ; A. t-t-tt; C. 15. '

Dull greenish olive, with seven vertical dark bauds from the T>ack. A dark
edge to spinous dorsal. A dark spot at base of pectoral, and two dark bands along
the anal.

The Andamans.

G. ANTiJEKius, Cuv. ct Yal.

B. v.; D. T,^^^; P. 17; V. i; A. t.-tt! C. 17.
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Colour very variablo, sometimes tlie mai'kings absent. C:ei\ili:in blue above tlio

lateral line. Dorsal witb or witliout blark blotcbes. A blue Hue on tbe eye, Avbick

joins its fellow across tbc snout. .V median blue line along tlic occiput. Two blue

bands along the eye, and auutlier from the eye to gape. Cheeks and suborbital bones

blue-lined.

The Andamans.

P. LKtJC0G.\sTER, Blcckcr.

B. v.; D. -n=^^; P. 17; T. i; A. „S^ ; C. 17.

Olive brown, ])aler on the sides and yellowish on the belly. II])pcr edge of dorsal

and outer two-thirds of anal black, the rest and the veutrals yellow. Outer margin of

caudal dark. A black spot at the base of caudal.

The Kicobars.

G. MODESTDS, Schl.

B. v.; D. \Z; P. 18; \. 4
; A. Vv ; C I'''-

Yellowish olive, paler below. The outer third of dorsal and anal fins greyish.

A brownish dot superiorly at the base of j)ectoi'al.

The Andamans.

Heliasiks.

Opercles entire. Teeth conicnl, in a narrow and irregular row.

H. LEPiDLKUs, Cuv. et Val.

GlijphicUon anabatoides, Day.

B. v.; D. U-ii; P- 15; V. i; A.-,V; C. 17.

Olive, each scale with a blue dot. A blue line from tlie eye across the pri'orbital.

A blue spot at the beginning of the lateral line. Dorsal black-edged and blue dotted.

Anal dark-edged and yellow-dotted. A brownish band along either caudal lobe. A
dark a.\illary spot on the pectoral. Veutrals green.

The Andamans.

lutmihj Labridse.

Branchiostegals 5 or C. Pseudobranchia;. Gills 3A. Teeth in jaws. Palate

edentulous. Lower pharyngeal bones anchylosed along the median line, with no

median suture. A single dorsal. Body oblong, compressed (save in Cheilio).

The individuals of this family aie brightly-coloured, strong-toothed fishes, which

frequent coral reefs.

a. Inferior pharyngeal teeth not confluent or pavement-hie.

CH.T;Kors, RiippeU.

Snout obtuse. The 4 anterior teeth conical and free, the lateral ones confluent

into a bony ridge. Scales large. Cheeks high, covered with small scales.

C. ANCHOKAGO, Bloch.

B. vi.; D. ^i; p. 15; V. \; A. J; C. 14.

Cheeks brownish, shot with yellow and scarlet-spotted. Back brown, with
a white vertical band between the dorsal and pectoral. A light band at the base of

the tail. Dorsal fin with two dark bands and a third which descends to the back.

It is edged with yellow behind and orange above. Other fins yellowish. Grows to

a large size.

The Andamans.

Laduoidks, Bleeker.

Snout pointed. A notch anteriorly in one of the lips. A band of small teeth

on the jaws, which each have a pair of canines, the upper fitting between the lower.

A posterior canine tooth.
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L. DiiiiDiATrs, Cuv. ct Vul.

B. V. ; D. To^T-; p. 13; V. ',; A. .'„- ; C. 14.

"White, with a bhiek band to the caudal, with a bond just before that tin.

A blaeli band from the anal to caudal, joining the last. Dorsal dark-banded.
The Andamans.

Che' LINUS, Curier.

Teeth in one row. A pair of eauines in both jaws, but no jjosterior canine.

C. cnLORURUs, Bloch.

B. V. ; D. V-; P. 11 ; V. i; A. 1; C. 12.

Olive brown, with round yellow spots on the cheeks, and a yellow streak from
the eye to the gape. Body s])arina;ly yellow-dotted. A yellow mark on the soft dorsal.

Spinous dorsal olive, with red edges. Soft dorsal reddish. Anal, ventral, and caudal

yellow-dotted.

The Andamans.

C. TRILOBATUS, LaCt'p.

B. v.; D. -,^r; P. 12; V. 1; A. f; C. 13.

Greyish brown, with red spots, and narrow stripes on tlie head. Vertical fins

green, the dorsal ami anal with red margins. A dark spot at the base of the middle
dorsal rays. Grows to ;') feet.

The Andamans.

EriBULUs, Cuvier.

Mouth very protractile. Teeth as in Cheilinm.

E. STEIATUS, Day.

B. V. ; T).-h; P. 11 ; V. i; A. f ; C. 13.

Greenish brown, with five narrow milk-white vertical bonds. A white line

between the orbits, another joining them, and a third from the eye to the snout.

Fins dark, save the soft dorsal and the anal terminally, which are white.

The Andamans.

Anampses, Cuvier.

Teeth in one row, the anterior pair above, and below projecting forwards and
compressed with cutting edges. No posterior canine.

A. CJERULEO-PUNCTATUS. Riipp.

B. vi.; D. tV; p. 12; V. I; A. -.A.; C. 13.

Reddish brown, several bluish vertical (.sic) lines radiate from the orbit. E:ich

scale on the body with a blue spot darkly annulated, fins reddish, the dorsal with
three rows of blue spots, the anal and caudal likewise blue-spotted.

The Andamans.

Hemigymnus, Gilnthcr.

Lips very fleshy, the lower notched, the lateral segments pendant. Teeth much
as in Labroides. Scales large, but a strip of very small ones on the cheek.

H. MEI.APTEEUS, Bloch.

Lahrichthys bicolor, Day.

B. vi.; D. A; P. 13; V. i; A. -A-; C. 15.

A posterior canine usually concealed by the skin. Bluish, above brown, yel-

lowish below. A dark mark behind the orbit. Scales blue-dotted. Caudal dark.

The Andamans.

Stethojulis, Giinther.

A posterior canine, but no anterior ones.
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S. STKICIVEXTKR, Ronuctt.

li. vi.; I). -,\; r. lo; V. l; A.vr; 0. 14.

Li^lit brown, yellowish on the belly. A brown band, od?;ecl below with white

from the snout l)elow the eye to the operclc. Several longitiulinal yellow lines and

bhick dots along the sides! A black spot on the last dorsal ray, and another at

the base of the tail.

Tlie Andamans and Nicobars.

Platvglossus, Giinther.

Anterior teeth conical, erect. A posterior canine. Head sealeless.

P. NOTorsrs, Sleeker.

B. vi. ; D. W; P- l;5; V. >
; A. -rV; C. U.

Purpli.sh brown, witli -1 or 5 red longitudinal bands. Two black ocelli on the

dorsal tin, encircled by a light ocellus, and followed by two rows of light spots.

Caudal with a yellow bajid at its base, and yellow edges.

The Andamans.

P. nvRTLii, Bleeker.

B. vi. ; 1). TT^^; P. H ;
V. t

; A. A; C. 14.

Olive above, wliite below. Two brownish-black longitudinal bands, the upper

ones united over the snout, the lower commences at the snout and ends at the tail in a

black spot. It is interrupted on the operclc by a bright red spot. Two rows (or

three posteriorly) of spots along the dorsal fin. Pectoral with a dark spot superiorly

at its base.

The Andamans.

P. llAltGIXATUS, lliipp.

B. vi.; D. -,W.; P. 13; V. i; A. tV; C. 15.

Blackish green. Head and anterior part of body with undulating grass-green

streaks, edged with blue. The vertical fins blue-edged, and with numerous blue-edged

streaks and spots. A large vertical green crescentic mark, light-spotted, on the middle

of the caudal. Basal half of pectoral black.

The Andamans.

P. LEPAUExsis, Bleeker.

B. vi.; I). -rV; P. H ; V. J
; A. A; C. 15.

Body vertically banded. A silvery line from the eye to tail, and below it 4 or

5 more. Many scales liritwn-spotled. Dorsal with 1 or "2 rows of light round spots,

and 2 black ocelli, with sometimes a third caudal one. Caudal yellowish-red.

The Andamans.

P. HOETITLANUS, Lacep.

B. vi.; D. TT^T^; p. 15; V. i; A. -A" ; C. 15.

Yellowish-brown. Broad bluish oblique bands on the head and fore parts, and
bluish spots. A yellow spot or two below the fourth dorsal spine, and sometimes a
black spot behind. Dorsal obliquely brown streaked. A black spot in the axilla,

another on the tail, wnich may be brown-spotted or banded.
The Andamans.

P. KAWAKiN, Bleeker.

B. vi.; D. A; P. 14; V. i; k.^; C. 14.

A bluish hand from eye to snout, another fi-om the gape to the top of the head,
and a third from the intoroperele. A blue blotch on the opercle, and a wide blue
band above. Top of head blue-spotted. Below the lateral line blue, each scale with
a central rosy spot forming seven longitudinal bands. Dorsal and anal tins blue, with
three rows of reddish spots, and a median black spot. Caudal yellowish, dark-edged.

The Andamans.
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P. scAriT-AEis, Bennett.

B. vi. ; D. A ; P. 15 ; V. i ; A. T^r ; C. 15.

A broiul red, blue-edged band from the snout to the eye. A second irregular

one goes from the eye, obliquely upwards to the lateral band, which is a brownisli

violet, and goes from the shoulder to the tail. A red streak from the axilla to belly.

Many of the body scales blue-spotted. Dorsal and anal margined with a green blue-

edged band. Caudal transversely barred with reddish-violet.

The Andamans.

JuLis, Cuvier ct Vulencifnnes.

Anterior teeth conical, uo posterior canine. Scales large, head scaleless.

J. LUNAEIS, L.

B. vi. ; D. -i«;r; P. 14; V. i; A. xx; C 14.

Head violet, with several oblique reddish bands. Body green, each scale with
a vertical red streak, forming bands. An oblong reddish-violet spot on the pectoral.

Dorsal red, with a blue and yellow luai'gin. Anal violet with a yellow edge. Caudal
yellow, its base and lobes green.

The Andamans.

J. HEBEAicus, Lacep.

B. vi.; D. A; p. 14; V. i; A. A; C. 15.

Greenish, each scale with a dark vertical mark. A violet dark-edged band from
the eye downwards, a second to the base of the pectoral and a third up to the occiput.

A dark spot on the pectoral. In the young there is a dark-edged buff band from the

first two dorsal spines to behind the ventral, and a dorsal ocellus.

The Andamans.

J. PUEPUBEA, Forsk.

B. vi. ; D. -/3 ; P. 16 ; V. i
; A. tV ; C. 14.

Green or Ijlue, with or without pink or red bands radiating fi'om tlie eye.

A red or pink band from the opercle to the tail. Another of a brownish-violet

along the back to the upper margin of the caudal. A third along the belly to

its lower margin, and sometimes a fourth from the chest to the anal fin. Caudal

rays green, its web red aud violet. Dorsal green or yellow, with a blue-edged

pink band along its middle, and sometimes a black spot anteriorly. Anal green,

with a dark basal band.

The Andamans.

J. J.ANSENii, Blecker.

B. vi.; D. -A; P. 15; V. i; A. VV; C. 14.

Yellowish, with 3 to 5 wide black vertical bands down the sides, often wider than

the intcr.spaccs. A violet streak from the operole, to the base of the pectoral fin. Pec-

toral, ventral, and anal fins yellowish, the last with a black spot at the extremity of

its last two rays.

The Andamans.

Gojtpiiosrs, Lnccphh.

Snout produced, tubiforra. Anterior teeth conical. No posterior canine. Gill

membranes attached to the isthmus. Scales large, head scaleless.

G. PECTORALis, Quoy and Gaim.

B. vi.; D. -,h; P. 15; V. i; A. Vi^ ; C. 14.

Reddish-brown, lighter on the belly; each scale darkest at its base. Cheeks

pinkish. A dark band from the snout, through the eye. Pectorals yellow. Vertical

fins dark, edged ligliter. Ventrals whitish, the outer ray brown. A row of round

transparent spots along the base of the anal fin.

The Andamans.
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b. Tedh in the phtrywjeah conjliwnt and pavement-like..

PsKUDODAX, Bleeher.

One pair of upper and two pairs of lower ineisors, broad, ami with cutting lateral

edges. An enlarged row of seales at the base of tho caudal tin.

P. MOLUCCANUS, CuV. I't Val.

B. vi.; Y).\l; P. 15; V. \ ; K.-h\ C. 14.

Teeth green, each outer lower incisor i-ecurved. Colour brownish-red, paler on

the belly, most of the body scales with a dark spot. Dorsal and anal basally yidlow,

the former with black reticulated lines and a blue margin. Anal with 2 to 4 dark

undulating bands, and a dark blue-margiuod outer edge. Caudal brown, with a blue

posterior edge, and dark banded vertically.

Tlie Nicobars.

Calltodon, Citvier et Valeneienn.es.

Teeth in both jaws anteriorly compressed and imbricated in 1 row above, and 2

bolow, and laterally soldered into one deep-cutting lamina. Anterior nostril with a

barbel-like prolongation. Scales large.

C. vnuDEscEXs, Eiipp.

B. vi. ; D. 'P^; P. 13; Y. V ; A. ;; C. 13.

Colour variable. Brown, marbled and spotted with darker, or green, with dots on

the sides, and r(>d streaks on tho snout. A lilack base to the pectoral, and a black

spot between the iirst and second dorsal spines seem pretty constant. In some

the colour is olive above, and white below, and most of the scales with a bi'ick-red

centre, and white spots. Head and middle of body with red spots, dark, with dark

centres. Some red lines on the head, and a pale lateral line to the root of the tail.

Dorsal and caudal wath reddish-yellow spots. Anal with a black edge, and 2 inoscu-

lating red bands inclosing white spots. Veutrals white. Pectorals yellow.

The Andamans.

PsEUDo.scAEUS, Blcehcr.

The upper lip projecting, and double for its whole length. The anterior teeth

soldered together, and ranged quincuncially. Scales large. Enlarged scales at the

base of the caudal fin.

P. -EEUciiN'osrs, Cuv. et Val.

B. v.; D. ^'V; P. 14; V. J; A. J; C. 13.

Olivaceous, with 3 longitudinal silver bands along the belly, below the pectoral

The Andamans.

P. RivuLATUs, Cuv. et Yal.

B. v.; D. i\; P. 1415; V. \; A. f ; C. 13.

Green, each scale with a reddish base. Snout and cheeks with undulating green
lines on a reddish ground. A narrow green band along the base of the dorsal, with
an intermediate row of spots. Anal green, edged with darker. Caudal with green
spots.

The Andamans.

P. ERTTHBODON, CuV. ct Val.

B. v.; D. T^,-; P. 15; V. 1 ; A. f ; C. 13.

Purplish brown, the scales darker at their margins. Tho enlarged caudal scales

dull yellowish. A violet tint in tho thoracic region. Snout greenish yellow. Ver-
tical fins brown. The dorsal black-margined. Pectoral transparent.

The Andamans.

fin
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Order AXAC'AXTIIIXI.

Family Gadidse.

Pseudobrancliio; none, or glandular and rudimentary.

Beegmaceeos, Thompson.

Brancliiostegals 7. Teeth in jaws minute and movable, also on vomer, none on

palate. Two dorsal fins, the anterior one consisting of a single elongated ray rising

from the occiput, the second and anal having each a central dwarfed portion, almost

forming a distinct Jin.

li. ATRiPEfNis, Tickell.

B. vii. ; D. 1 :20 + xv. + 22; Y. 6 ; A. 22 + 10 + 26; C. 17.

Lower jaw rather the longer. The single dorsal ray reaches from the summit
of the head to the extremity of the pectoral. Colour rich brown, lighter below.

Ventrals dirty brown, the other fins black.

Coast of Burma and the Andamans.

Famili/ Pleuronectidse.

Pseudobranchife well developed. Body flattened, with one of its sides only

coloured. Both eyes placed on the coloured side, except in the very young. A
single long dorsal and anal fin. Air-vessel none.

In the very young of the ' Pleuroneetidm ' or ' flat fish ' the eyes are symmetrical

as in all other vertebrata ; but the horizontal fins being too weak to sustain the body
vertically, it is forced to rest on the ground. The inferior eye under these conditions

undergoes displacement, carrying with it the surrounding cartilaginous framework of

the skull. The terms ' rigid ' and ' left ' (de.drdl and suu^tral) applied to these fishes

refer to the coloured side, the fish being placed with its tail towards the observer, the

dorsal fin upwards, and the anal downwards. As food these fish occupy the highest

rank for wholesome and fine flavour. Reversed individuals occasionally occur.

PsEnnoRHOMBus, Blether.

Brancliiostegals 6. Eyes to the left, without a free orbital edge. Intcrorbital

space not concave. Jaws and dentition nearly symmetrical. Teeth in both jaws of

unequal size, and in a single row. Vomer, palate and tongue edentulous. Lateral

line strongly curved anteriorly.

P. AEsrus, Ham. Buch.

B. vii.; D. 71-79; P. 11-12; V. 6; A. 54-Gl ; C. 17.

Reddish brown, usually covered with variously sized rings, and often two dark
ocelli, on the straight portion of the lateral line. Grows to a foot.

The Andamans.

Platophkts, Swainson.

Brancliiostegals 6. Eyes to the left. Intcrorbital space concave. Jaws and
dentition nearly symmetrical. Teeth minute. Lateral line strongly curved anteriorly.

P. PANTHEEINUS, Rupp.

B. vi.; D. 85-91; P. 10; Y. 6; A. 6.5-70; C. 18.

Purplish-brown, with 3 dark spots along the middle of the body, besides

scattered ones elsewhere, also some dark rings. Vertical fins, with brown spots, and
white dots.

The Andamans.

SoLEA, Klein.

Eyes to the right, the u])por in advance of the lower. Dentition most developed
on the blind side, where the teeth are in villiforin rows. Vomer aud palate eden-

tulous.
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a. Xu.slr'ds on blind side not dilated. I'eetorah developed.

S. HETERORHTXA, Blockcr.

B. vi. ; D. 87-94; P. 8; V. 1 ; A. 7882; C. K!.

Itirh brownish-oHvu, -witli ii regular vertical bands, Ijlotclics, ami spots edged
with l.laL-k.

AcHiKUS, Ciivier.

Branchiostegals 6. Eyes to the right, the upper iu advauee of the lower. Teeth
minute, and only on the blind side. Pectorals none.

A. PAVoxrsus, Lacep.

B. xi. ; D. 64-70
; P. 2-4

; V. 5 ; A, 50-.5G ; C. 15.

Greyish-brown, covered with milk-wliite spots of various shapes and sizes, edged
witli black, and some with a black central dot.

The Andainans.

This is probably the ' Tenmserim sole,' of which Mason records that the natives

consider that they swim in pairs, " with their flat uncoloured sides united."

SrxATTUEA, Cantor.

Branchiostegals 6. Eyes to the right, the upper in advance of the lower. Teeth
minute, ou the left side only. Palate edentulous.

a. The riy/if peeloral tlie longest.

S. oiiTENTALis, SwainsoH.

B. vi. ; D. 62-6.5
; P. 7 ; V. 5 ; A. 47-50

; C. 16.

Nasal tube simple. The right pectoral longer than the left. No enlarged scales

over the nape. Bluish slate, with short narrow black vertical bands crossing the
lateral line

; occasionally some white marks. Vertical fins dark : outer haK of pectoral
black.

S. I'AN, Ham. Bueh.

B. vi.; D. 57-60; P. 7 ; V. 6 ; A. 43-45; C. 14.

A patent nostril in front of lower eye, and a tubular one anterior to it. Nostril
on blind side concealed. Scales on the nape enlarged. Dull red, or muddy brown
or grey with irregular vertical black blotches or bands. Eight pectoral black.

Coast of Burma.

CrNOOLOssus, Hamilton Buchanan.

Branchiostegals 6. Eye to the left. Snout prolonged and curved downwards
and backwards. Mouth narrow and unsyrametrieal. Teeth minute, on the right
side only. Lateral line on the coloured sicle, double or triple. Pectorals none.

C. BEACHniHYjfcnus, Bleeker.

B. vi.; D. 106; V. 4; A. 78 ; C. 12.

Two nostrils, a patent one between the eyes, and a tubular one in front of the
lower eye. No right ventral. Two lateral lines on the coloured side separated by
17 or 18 rows of scales. A single one on the blind side.

Manlmain, in brackish water.

C. Bkxgalknsis, Bleeker. (Var. ?)

B. vi. ; D. 105; V. 4 ; A. 68 ; C. 15.

Eyes small, contiguous. Two lateral lines on the coloured side, divided by 14 rows
of scales, 1 on the blind side. Brown, vertical fins spotted and edged with black.

The Sittoung River.

0. LIDA, Bleeker.

B. vi. ; D. 99104
; V. 1 ; A. 75-83

; C. 12.
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Nostrils as in Brachyrhynchiis. Two lateral linos on the coloured side, separated

by 13 rows of scales where most distant. A single one on the other. Brownish, with

a dark mark on the oj)ercle.

liuriua.

Order PHTSOSTOMI.

Fumihj Siluridae.

Subopcrcle absent. Margin of upper jaw formed by the prcmasillurics. Skin

covered with scales, or bony plates or tuTicrcles.

The Siluridai or ' cat fishes ' (so-called from their whiskers, or barbels) are fond of

mnddy water, and from disuse, the eyes in many species, which inhabit muddy water,

seem to suffer from a sort of atrophy, and cease growing in the usual ratio. Some of

the fishes of this family
(
C'larim and Saccolrani-hus) are amphibious breathers, like the

Ophiocephali, and reipiire access to the atmospheric air, else they become drowned if

unable to rise to the surface. T\\v air-vessels of some marine species yield a coarse

isinglass. The spines inflict severe wounds and are much ilreaded, as they are regarded

as poisonous. Wounds caused by the spines are undoubtedly painful and angry.

A. Air-rt'ssel not inclosed in hone.

a. A posterior adipose dorsal fin.

Maceoxes, Bumeril.

Mouth terminal, transverse. Eyes with free circular lids. Barbels 8 (2 nasal,

2 maxillaiy, 4 mandibular). A distinct and separate interneural shield on the nape,

closely counected to the basal bone of the dorsal fin. In some s])ecies wanting. Villi-

form teeth in jaws and palate. Dorsal fin with 1 spine and 7 rays. Pectoral with a

strong serrated spine. Ova small.

M. AOE, Ham. Buch.

Nga-gyoung. Burma.

B. xii. ; D. ^-0; P. ^-Vu ; V. 6; A. 1213; C. 17.

Upper jaw the longer. The maxillary barbels extend to beyond the base of the

caudal, the nasal half-way to the orbit, the outer mandibular one to the pectoral, and
the inner two-thirds as far. Dorsal spine as long as the head, finely serrated behind.

Colour plumbeous above, whitish below. Fins yellowish, externally stained dark. A
black spot, the size of the eye, on the dorsal. Grows to 3 feet.

Bui'ma.

M. Bltthii, Day.

D. J--0; P. \; V. 6; A. 12; C. 17.

Snout projecting. The maxillary barbels, which are the longest, only reach the

anterior margin of the orbit. A dark spot on the shoulder, and another at the base of

the adipose dorsal. Body indistinctly banded.
The Tenasserim provinces.

M. GULio, Ham. Buch.

B. ix. ; D. iO; P. ^^ ; V. 6; A. 12-15; C. 17.

Top of head granulated. The nasal barbels shorter than the head. The maxillary

reach to nearly the end of the ventral fin. The outer maxillary barbels longer than

the head, or the inner ones. Dorsal spine half as long as the head, serrated behind
and with one or two teeth before. Lurid bluish brown above, dull white below.
Fins usually black.

Burma.

M. MicEOPHTHALMUs, Day.

Nga-aik.

B. X. ; D. ;0; P. i; V. C ; A. 12; C. 17.
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Snout spatuliito. To]) of head smooth. Dorsal spino very slender, only osseous

at its hase. U|)per caudal lohe with a tilamentous prolongation. Light brown, shot

with purple. Fins darkest externally.

The IrrawadJy Kiver.

M. CAVAsius, Hum. Buch.

Nga-zyn-zeng.

B. vi.; D. 10; P. \\ X. 6; A. 1M3; C. 16.

Snout obtuse. The nasal barbels nearly as long as the head. The maxillary

extend to beyond the base of the caudal tin. The external mandibular to almost the

hase of the ventral, the internal as long as tlie head. Dorsal spine weak, entire.

Pectoral internally denticulated. Colour plumbeous above, yellowish on the belly

and cheeks. Dorsal and caudal dusky, the other tins dull white. Grows to li feet.

Burma.

M. vrriAins, Bloch.

Nga-zyn-yaing.

B. X.; D. i-0; P. ^ ; V. G ; A. 912; C. 17.

Top of head roughened. The maxillary barbel reaches the ventral fin ; the

nasal, the opercle ; the outer mandibular, to the first third of the pectoral spine,

wliilst the inner is shorter. Dorsal spine liaK as long as the head, finely serrated

behind. Pectoral spine strong, with 16 coarse denticulations. Colour variable.

Silvery or golden. Aged specimens (in Madras) have a light bluish lateral band
with a paler one above and below. A dark slioulder spot, and another sometimes at

the base of the caudal fin. Sometimes the fish appears dark with 5 longitudinal

silvery bands. Tops of fins. dark. Grows to 8 inches.

Burma.

M. i.KUCOpnAsis, Blytli.

Nga-pet-lck and Xga-nouk-thwa.

B. xi.; D. -•0; P. —\-u ; V. 6; A. 1112; C. 17.

Snout rounded. Top of head rather rugose. The nasal barbels just reach to the

middle of the eye ; the maxillary to the anal fin ; the outer mandibular to the middle
of the pectoral fin, and the inner to the gill openings. The dorsal s])ine finely serrated

behind in its upper foui'th. Purplish-black, with some white dots on the body.

Grows to a foot or more.
Tenasserira.

M. Bleekkri, Day. •

B. x. ;
D. iO; P. v-Vu! '^'- 6 ; A. 910 ; C. 17.

Snout obtuse. Top of head, opercle, occipital bone and humeral process

granulated. The nasal barbels reach the hind edge of eye ; the maxillary ones, the

anal fin ; the outer mandibular, to the base of the pectoral ; the inner ones a little

less. Dorsal spine entire. Pectoral spine longer than dorsal and denticulated.

Brownish grey, with two light longitudinal banils below the lateral line. Sometimes
a dark slioulder spot, and a dark median band on the anal fin.

Burma.

Erethistes, Muller et TroscheJl.

Head osseous superiorly, somewhat depressed, llouth small, terminal, or sub-

inferior. Eyes small, sub-cutaneous, witliout a free orbital margin. Nostrils close

together, separated by a barbel. Barbels 8, the maxillary ones with broad bases.

Villiform teeth in jaws, palate edentulous.

E. iiARA, Ham. Buch.

Nga-kyoiik-hpa. Burma.

D. ,V0; P. J; V. 6; A. 1011 ; C. 1.5.
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Blunt spinatc ossiclt's in skin. The pectoral spine dentieuluted internally, and
serrated externally; each alternate tooth directed anteriorly or posteriorly. Caudal
rays not elongated. Ycdlowish-brown, banded or blotcluid with darker. Fins black-

banded. Barbels aunulated with blacli. Grows to 3i inches.

Burma.

E. coNTA, Ham. Buch.

Nga-they-to and Ngri-kyouk-tliwa.

Skin tuberculatcd. The pectoral spine denticulated internally, and backwardly
serrated externally. Upper caudal ray elongated. Coloured as E. hara, save the

mandibular barbels are not annulated.

Burma, as far south as Tenasserim.

Rita, Bleeher.

Branchiostegals 8. The mouth transverse, upper jaw the longer. The nostrils

on either side contiguous to each other, but widely separated from those on the other.

Eyes subcutaneous, and without free circular margins. Barbels 6, a minute pair

at the posterior nostrils, a maxillary and a mandibular pair. Teeth villiform in both
jaws, and molariform teeth in the mandible as well, and on the palate. Ova larger

than in Macrones.

E.. SACERDOTUM, Audcrson.

Upper half of body brownish olive, more or less suffusing the ventral surface,

behind the ventral fins. Eins bi'own on both aspects. Eye a transverse ellipse

margined with golden, the scloritic being brownish golden. Grows to 5 feet, and
inhabits the Irrawaddy River, about Thingadaw pagoda, where the fish readily assemble

at the call of "tit-tit," and are so tame as to allow themselves to be freely handled,

according to Dr. Anderson, and even allow the hand to be introduced into their

mouths.

R. BucHANANi, Bleeker.

Nga-htwe.

B. viii. ; D. i-0 ; P. -h; V. 8; A. 12-13; C. 19.

Top of head covered with skin, except a strip anterior to the base of the

occipital process. Teeth villif'urra above, and the outer and anterior ones in the

mandible. Two or three rows of inner mandibular teeth rounded and larger poste-

riorly. The maxillary barbels nearly reach the end of the head, the mandibular are

a little shorter. Dorsal spine very strong and slightly serrated behind in its upper
portion. Air-vessel large, thick, quadrangular, posteriorly biciu'ved, and bipartite.

Colour lurid green, paler below. Grows to 4 feet.

The Irrawaddy River.

Akfus, Cuvicr.

Head above osseous, or covered with veiy thin skin. Eyes mostly with free

orbital margins. Anterior and posterior nostrils placed close together, the latter

valvular. Barbels 6, 1 maxillary, and 2 mandibular pairs. Villiform teeth on
jaws, villiform or globular on palate and sometimes the vomer. Eggs larger than
in Rita.

Fish of this genus are inferior as food, but are largely salted and afford a coarse

isinglass. Day describes the remarkable habit possessed by the males of chis genus
of hatching the ova in their mouths. "I found many males, also of Osteogeniosut,

with 15 to 20 of them in their mouths. Some of the eggs were in an early stage of

development, others nearly ready to be hatched, while in the mouth of one specimen
was a hatched fry, having the yolk-bag still adherent. The eggs filled the cavity of

the mouth, and extended far back to the branchi.e. Whether the male carries about

these eggs in his mouth till hatched, or only removes them when danger is imminent
from some spot where ho is guarding them, is questionable

; but in none of the speci-

mens which 1 examined, did I find a trace of fond iu the intestines of the males,

wiiich luid been engaged iu this interesting occupation."
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a. ViUiform teeth on the paJafc.

A. BcKMAXicus, Day.

Nga young. Burma.

B. vi. ; D. VO; P. -,V; V. G; A. 19-20; C. 15.

Eyes without free orbital edges. Suout spatuliitc. The maxillary barbels do not

quite reach the base of the pectoral flu. The outer mandiliular are nearly as loug.

Dorsal spine strong, .serrated on both edges. Pectoral spine like the dorsal, but

stronger. Purplish, dashed with copper. Dull white below. Dorsal fins stained

black externally. Grows to a foot at least, and strongly resembles Jlacroiies aor.

Tidal rivers in Burma (Maulmaiu aud Basseiu).

A. c.uL.iTus, Cuv. ct Val.

A aqiiibarbis, Cur. ct Val.

B. vi. ; D. '0; P. J; V. 6: A. 19; C. 15.

The maxillary barbcds reach the middle of the pectoral fin, the outer mandibular

ones are a filth shorter. Dorsal spine very strong, granulated laterally and auterioiiy.

Serrated behind, its whole length, and superiorly in front. Bluish along the back and
sides, white on the belly. Adipose dorsal black. End of dorsal, ventral, and pectoral

fins black. Grows to a large size.

Burma (Maulmaiu).

A. .\cuTiR0STRis, Day.

B. v.; D. <-0; P. -,V; V. 6; A. 19; C. 17.

Snout fleshy and elongate, mouth inferior. Barbels short, the maxillary reach

beyond the hind edge of' the eye. Dorsal spine strong, serrated on both sides.

Upper ])iu'tiou of dorsals black, the other fins grey. Grows to a foot or more.

The Salween River.

A. SuMATEANUS, Bennett.

D. Yd; P. -iV; V. fi; A. 1810; C. 17.

Scattered granulations on the top of head. The maxillary barbels reacli the end

of the head; tho outer mandibular ones as far as the base of the pectoral fin. Dorsal

spine serrated on both edges. Bluish green above, paler below. Edges of fius stained

grey. Very little black on adipose dorsal.

The Andamans.

A. VENOsus, Cuv. et Val.

B. vi.; D. i-0; P. tV; V. G; A. 18-19; C. 17.

Scattered granulations on the top of head. Tho maxillary barbels extend to the
base of the pectoral fin, the outer mandibular ones are shorter. The dorsal spine is

serrated posteriorly, and for its anterior upper half, the lower half being granulated.
Burma.
This species has a much shorter head than A. siimatramts.

A. THALASSINUS, llupp.

B. vi. ; D. |-0
; P. -,V ; V. 6 ; A. 15-17

; C. 17.

Top of the head granulated. The maxillary barbel reaches to the end of tho
pectoral ; the outer mandibular are a little shorter. Dorsal spine granulated in front,

serrated l)ehind. Pectoral spine sliorter than tho dorsal, rough externally, fully

sen-atcd internally. Silvery, darkest above, the upper half of tho adipose dorsal black.

Sometimes the colour is a rich brown, tho granules on the head tipped with gold.

The Andamans.

b. Globular teeth on the 2)alate.

A. BucHANANi, Day.

B. vi.
; D. i-0; P. -,V; V. 6; A. 22; C. 17.
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Top of the lioad liiicatcd iu rougliuiiud lines. The maxillary barbels rcacli to the

first third of the pectoral tin, the outer mandibular ones almost to its base. Palatal

teeth with large globular heads. Silvery above, lighter below. Pectoral and dorsal

edged with blackish behind. A black spot on the adipose dorsal.

The Irrawaddy l{i\er.

A. GAGOKA, Ham. Buch.

B. vi. ; D. iO; P. -A,-; V. 6; A. 18; C. 17.

Upper jaw the longer. Most of the occiput and the whole of the occipital process

granulated. Median groove on the head naiTow and deep. The maxillary barbels

less than the head ; the outer mantlibular ones reach to the gill opening. Palatal

teeth globular, in large semi-ovate patches. Pui^plish above, whitish below. Aii'-vessel

five-chambered. Grows to 1| feet or more (3 feet, Jide H. B.).

Burma.

A. JA'rrus, Ham. Buch.

!Nga-young or Nga-yeh.

B. vi. ; D. i-0; P. tV ; V. 6; A. 18; C. 17.

Summit of head sparingly granulated behind. The maxillaiy barbels shorter

than the head ; the outer mandibular ones just reach the gill-opening. Palatal

teeth on a small patch, which may be absent. Dorsal spine strong, serrated on both

sides. Dark bluish above, paler below. Fins yellowish. Upper edge of dorsal deep
black. A deep black spot on the upper half of the adipose dorsal. Caudal black-

edged. An;d with a dark marginal spot. Grows to a loot or more.

Burma, ascending tidal rivers.

Bateachocephalus, Sleeker. ,

Lower jaw the longer. Eyelids with a free circular margin. Nostrils approxi-

mate, the posterior valvular. Barbels two, rudimentary on the chin. Teeth obtusely

conical in two distant rows in either jaw, and a longitudinal band on the palate.

None on the vomer. An axillary pore.

B. Mixo, Ham. Buch.

B. V. ; D. 1-0
; P. i ; V. 6 ; A. 20 ; C. 15.

Colour silvery, darkest along the back and upper lobe of caudal fin.

The Irrawaddy lliver.

This fish is not common and is held in no esteem for food.

Ketengus, Bleelcer.

Head bony above. Eyelids with a free circular margin. Upper jaw longest.

Barbels 6, small, no nasal ones. Nostrils approximate, the posterior valvular.

A single row of compressed teeth, palate edentulous. An axillary pore.

K. Tipus, Bleeker.

B. V. ; D. 1-0 ; P. T^i ; V. 6 ; A. 1920 ; C. 15.

Colour silvery.

The Andamans.

OsTEOGENiosus, BleelceT.

A thin skin over the head. Upper jaw the longer. Nostiils appoximate, the
posterior valvular. A single pair of semi-osseous maxillary ones. Teeth on the jaws
villiform, on the palate obtusely conical. An axilhuy pore.

0. MILITAEIS, L.

B. v.; D. \-Q; P. tu-St-; V. 6 ; A. 19 22; C. 17.

Barbels rather longer than the head. Silvery, darker above, i'ius tinged with
red. Grows to 14 inches or more.

Burma, entering rivers.
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0. STHENOCEPHAXrS, DilT.

E. V. ; D. !-0 ; P. J ; Y. G
;
A. 20 ; C. 17.

Bmbcls as long as the lieail. Silvtiy, darkest above.

Muulmain.

PANQAsrcs, Cuvier el Valenciennes.

Upper jaw tlie longer. Eye with a free orbital margin. Nostrils ajxirt ; both

patent, the anterior situated on the upper eilge of the snout. Barbels 4, one pair

maxillary an(-l one pair behind the ehiu. Villiform and conical teeth mixed in the

jaws. One or more axillary pores.

P. BucHANANi, Day.

B. ix.-x. ; D. iO; P. -h; V. G; A. 31-34
; C. 19.

The maxillary barbels reach the base of the pectoral fin
;

the mandibuhir ones

arc half as long as the head. Silvery, darker on the back, and glossed with pur|,)le on

the sides. Cheeks and under surface of the head shot with gold. Grows to 4 feet.

Burma, in tidal rivers.

PsEnDEDiEOPius, Blceker.

Head covered with a soft skin. Nostrils patent, equidistant. Barbels 8, one nasal,

one maxillary, and two mandibular pairs, these last commencing in a transverse line

close to the hind edges of the lower lip. Teeth villiform in jaws and palate. A very

small adipose dorsal. An axillary pore generally present.

P. oooxGWAnicK, Sykes.

B. vi. ; 1). ;iO; P. ,'., ; V. G; A. 54; C. 17.

The nasal barbels reach to the dorsal, the maxillary to the anal, and the

mandibular ones arc about as long as the head. Dorsal spine slender, very finely

serrated behind. Pectoral fins stronger, longer, and strongly denticulated inside.

Silvery, darkest above. Grows to about a foot.

Burma.

P. ACCTIKOSTEIS, Day.

B. vi. ; D. i-O; P. i; V. 6 ; A. 42-4G ; C. 17.

Eyes without adipose lids behind the gape. Top of head flat and rugose.

Upper jaw elongated and projecting. The nasal barbels longer than the head, the
mandibular as long, the maxillary reach to the base of the anal fin. The whole of

the under surface of the snout toothed, the premaxillaries being entirely in advance
of the lower jaw. Silvery, a black spot on the occiput and a black blotch at the base

of the dorsal fin. The elongated snout appears not to be constant or even usual, as

Day observes :
" The common form has no elongation of the snout, although of the

same size as the one having such an elongation, but otherwise the same."
The Irrawaddy and other large rivers of Burma.
In one specimen a long anal papilla was present. This species is the Burmese

representative of P. atherinoides of India.

P. GUEUA, Ham. Buch.

B. vi. ; D. i; P. -A-; V. 6 ; A. 29-36; C. 17.

Eye situated partly on the lower surface of the head, having a broad, circular,

adipose lid. Upper jaw the longer. Nasal barbels half, or nearly so, as long as the
head ; the maxillary extend to the middle or end of the ventral fin, while the two
mandilnilar ones are as long as the head. Silvery, fins stained with grey. Grows to

2 feet or more.

The larger rivers of Burma.

Olyra, MacCMland.
Body elongate and low, with horizontal dorsal profile. Head depressed. Nostrils

remote from one another, the posterior provided with a barbel. Barbels 8. Eyes
small. Yilliform teeth in the jaws and palate. Skin smooth.
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0. Bc'RiiAMCA, Day.

D. 8-0; P. i; y. 7 ; A. 16; C. 17.

The maxillary barbels longest, oxtendina; nearly to the base of the veatral fin.

No dorsal spine, its first ray the shortest. Colour dark brown.
Streams in the Pegu Yoma.

b. Xo second or ail/posc dorsal Jin.

CALLiCHKors, Hamilton Buchanan.

Head covered with skin. The lower jaw the longer. Eyes subcutaneous, behind
the gape. Barbels 4, a maxillary pair, and a post-symphysial pair on the mandible,
sometimes rudimentary or absent. Nostrils remote from one another. Teeth villiform

on jaws and vomer, none on the palate. No axillary pore.

Fishes of this genus are excellent eating. They rarely exceed a foot in length and
are called " butter fish" by Europeans, and " pufi^ta" in Oordoo.

a. Anal and caudal Jins tinifed.

b. Anal Jin distinct from the caudal.

C. PABO, Ham. Buch.

B. xii ; D. 5; P. -h\ V. 910; A. 6671 ; C. 17.

The maxillaiy barbels reach the hinder edge of the eye, or a little further, the

mandibular ones are fine and short. Pectoral spine feebly serrated, or entire in

Burma. Silvery, with an indistinct shoulder spot.

Burma.

C. MACROPnTnAxiiu.s, Blyth.

Nga-nu-than.

B. XV. ; D. 4 ; P. t^tt ; V. 8 ; A. 69-73
; C. 18.

The maxillary barbels reach to the eighth or tenth anal ray, the mandibular ones

are half as long as the head. Caudal deeply forked. Silvery, a dark round shoulder

spot over the middle of the pectoral spine.

Burma.

Wallago, Bleeker.

Head covered with soft skin. Snout produced, the lower jaw a little the longer.

Eyes above the line of the gape. Nostrils apart, the posterior small and patent, the

anterior slightly tubular. IJarbels 4, one ma.xiUary and one mandibular pair. Teeth
numerous, cardiform in jaws and vomer, none on the palatines. Axillary pore

minute, if present.

"W. ATTtr, Bloch.

Nga-bat, Burma.

B. xix.-xxi. ; D. 5 ; P. tf^^tt; V. 810; A. 8693; C. 17.

Eyes with free lids. The maxillary barbels twice as long as the head, the

mandibular ones as long as the snout. Colour uniform, fins sometimes finely punctate.

It grows to at least 6 feet and is good eating.

Burma.

SiLCTRUs, Artedi.

Head covered with soft skin. Eyes above the line of the gape, subcutaneous.

Nostrils remote from one another. Barbels 6, 1 pair ma.xiUary, 2 mandibular. Teeth

cardiform or villiform on jaws and vomer, none on the palatines. Anal and caudal

fins approximate, but not continuous.

S. cocHiNCHiNEsrsis, Cuv. et Val.

B. xiv.xv.; D. 4; P. -h; V. 10 ; A. 62-04
; C. 17.
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Eyos minuto. The maxillary barbels twice the length of the bead, the m;m(li-

bular shorter than it. Colour plumbeous, purplisli below, aud uiiuutely blaek-punctate,

sometimes an irrcfriilar finger mark on the shoulder. Caudal sometimes yellow.

Arakan. Tenasserim.

c. Two rayed dorsah.

CiiACA, Cuvier et Vahnciennes.

Head large, depressed. Gape very wide. Lower jaw prominent. Eyes minute,

subcutaneous, and superior. One maxillary and two mandibular pairs of barbels
;

occasionally a nasal pair. Teeth villiform in both jaws, palate edentulous. Two dorsal

fins, the second confluent with the caudal. Two anal tins, the second confluent with
the caudal. ISo axillary pore.

C. LoPHioiDEs, Ham. Buch.

B. vi. ; D. 3T^-19-2.5; P. V; V. G; A. 810:812; C. 11.

Brownish, darker marbled. Grows to 8 inches.

The larger rivers of India and Burma, and tanks near them.
Hamilton Buchanan says of this fish, " Of all the horrid animals of this tribe,

the Chaka of this district is the most disagreeable to behold. It has the liabit of the
fishes called by Lacepede Uranoscope and Cotti-, that is, it conceals itself among the mud,
from which, by its lurid appearance, and a number of loose filamentous substances on
its skin, it is scarcely distinguishable, and with an immense open mouth it is ready to
seize any small prey that is passing along. In order that it may set^what is approach-
ing, tlie eyes are placed on the crown of tlic head. All persons turn away from it

with loathing."

The " filamentous substances," to which Buchanan seems to have taken such
exception, are doubtless the short tentacles over the head and body, round the eyes,

and along the mandible, which are present in specimens from India, but which were
wanting in a specimen taken by Day in the Irrawaddy.

Pi.oTosus, Lacep'cde.

Head depressed, covered with skin. Eyes with a free circular margin. Nostrils
remote from one another, the hinder patent, the anterior tubular, and on the front
edge of the snout. Barbels 8. Teeth conical in the upper, mixed in the lower jaw,
molarifbrm in the vomer. Dorsals 2, the last confluent with the caudal, as in the anal
also. A dondiitic post-anal apparatus.

P. CAXirs, Ham. Buch.

B. xi.xiii.
; D. i-2D + C + A. 242271 ; P. ttt-tt; V. 12.

Bro^vn, the vertical fins edged with black. Grows to over 3 feet.

Estuaries of Burma.

B. Air-vessel more or less inclosed in bone.

1. JVo adipose dorsal fin.

Clarias, Gronovius.

A dendritic accessory branchial apparatus, attached to the convex side of the
second, third, and fourth branchial arches, is received into a recess above and behind
the usual_ gill cavity. Eyes small, with a free circular margin. Barbels 8. Teeth
villiform in the jaws and vomer. Dorsal long, and without a spine, extending from
the neck to the caudal, with wliich it may be continuous. No adipose fin. Air-vessel
small, transverse, lobed, and inclosed in bone.

Vertical fins not confluent with the caudal.

C. MAOUE, Ham. Buch.

Nga-khu.

- B. ix.; D. G2-7G; P. ^Vt J
V. 6; A. 4o-58; C. Iil7.

17
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Heail ?liap:iTcned above, with fine j;'i'anuk:s. On the licad are 2 depressions, tlic

anterior oblong, falling partly between tlie eyes, the posterior oval between the anterior

fossa and the occipital process. Dingy green, or brownish above, lighter below. Tlie

vertical fins usually with reddish margins. Grows to lA feet.

Burma.
It lives long after being removed fi-om water, and its flesli is esteemed highly

nourishing.

SACcoBKANcnrs, Cuvier et Valeticiennes.

Gill cavity with an accessory posterior sac, extending backwards on either side

of the neural spines amongst the muscles of the abdominal and jiart of tlie caudal

region. Head depressed. Eyes with a free circular margin. ]5arbels 8. Air-vessel

placed transversely across the bodies of the anterior vertebra, where it is inclosed by
bone ; a duct passes up from either side of the air-vessel, unites and opens into the

inferior surface of the pharynx. Dorsal short, spineless. Ventral short. Anal long.

>S. FossiLis, Bloch.

Nga-gyi.

D. 6-7; P. I; V. 6 ; A. CO-79; C. 19.

Anal and caudal separated by a notch. Cohjur plumbeous, with sometimes two
longitudinal yellowish bauds. The young sometimes reddish. Eggs pea-green.

Grows to a foot or more.

Rivers and ponds in Burma.
"Wounds from the pectoral spine of this fish are horribly tkeaded by the fisherman,

as they are supposed to be poisonoiis and to cause tetanus ; the spines are therefore

invaiiably broken off on capture. Its flesh is highly esteemed for its invigorating

properties, and tanks are often stocked with this fish in consequence.

2. Ati adipose dorsalfn.

SiLUXDiA, Cuvier et Valertciennes.

Body elongated and compressed. Eyes lateral, with narrow adipose lids. The
nostrils on either side approximating, the autia-ior pair in liont of the snout and
a little external to the posterior pair. A paii' of maxillary and sometimes a pair of

mandibular barbels. Yilliform teeth on the jaws and in an uninteriupted band on
the palate. An axillary pore. Air-vessel reniform, convex before, lying across the

body of an anterior vertebra, with the aorta between, and having its lateral margin
protected by bone.

S. Gangetica, Cuv. et Val.

D. |-0; P. -rP-^; V. 6; A. 40-46; C. 17.

Barbels a single pair of minute maxillary ones.

Bluish above, silvery below. Eins stained with grey. Grows to 6 feet or more.

The larger rivers of Burma and India.

EuTEOPncHTHTS, Bleekev.

Body and head compressed. Head covered with a soft skin. Eyes with broad
adipose lids. Gape de(!p, upper jaw slightly the longer. Nostrils wide and patent,

tlie anterior outermost and lateral. Barbels 8. Teeth on jaws sharp, and also on

the vomer and palatines. Air-vessel tubiform, lying across the body of an anterior

vertebra, with the aorta intervening and protected by bone. No axillary pore.

E. vACHA, Ham. Buch.

Var. BuBMANicns, Day.

Ka-tha-boung and Nga-mycn-kon-ban.

B. xi.; D. 1-0; P. T^rVr ; V. C; A. A—Vi C. 17.

The nasal barbels reach the hind edge of head or further, ilaxillary ones as

long as the head. The mandibular imes shorter. Ventral reaches half-«ay to the

anal. Silvery, greyish along the back. Pectoral and caudal usually black-edged. •
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Amblyceps, Blytli.

Head rovoi'cd with soft skin. No thoracic adhesive disk. Eyes small, siihcu-

taneous. lloulh anterior, K'ip<> wide. Nostrils close together, the posterior with a
barbel. Villiforin teeth in jaws, jialate edentulous. Pectoral with a concealed spine.

A.ir-vessel almost entirely inclosed in bone. No axillary pore.

A. iiANCiois, Ham. liuch.

B. xii.; Tt. JO; P. I; Y. 6; A. 9-12; C. 19.

Nasal and inner mandibular barbels as long as the head. The maxillary reach to

the end of the pectoral spine, and the outer mandibular ones arc not quite so long.

Olive brown, lighter beneath. In some a dark line from opposite tlu^ opercle, divides,

one baud going to the caudal, the other to the base of the anal. Grows to 5 inches.

Hill streams from Afghanistan to Burma, (ilaulmain.)

G.\GATA, Blecker.

Top of head with sharp longitudinal ridges covered with thin skin. Eyes sub-

cutaneous. Snout overhanging the mouth. Nostrils close together, the anterior

rounded, the posterior valvular. Barbels 8. Villiform teeth in jaws, palate edentulous.

Air-vessel in two rounded portions, each of which is inclosed in an osseous cup.

G. cENiA, Ham. Bucli.

Nga-uan-joung.

B. v.-vi. ; D. 1-0; P. J
; Y. C; A. 141G; C. 19.

Nasal barbels rudimentary, the maxillary reach to beyond the base of the pectoral

spine. The two mandibular pairs rise on a transverse lino across the chin, tlie outer
ones half as long as the head. Dull grey. Caudal whitish. The outer two-thirds of

the pectoral, and the outer halves of the other fins black. The young are yellowish
bronze, silveiy below. Bhickish barred over the head and body, as low as the lateral

line. Caudal and dorsal with black marks. Grows to a foot.

Burma. ,

Bagakius, Sleeker.

Head dejjressed, osseous above. ITpper jaw the longer. Eyes with free margins.
Nostrils approximating. Barl)els 8. Teeth in jaws pointed, of unequal size, palate
edentulous. Air-vessel small, its two rounded portions inclosed in bone. An a.xillary

pore.

B. Taeellii, Sykes.

B. xii.; D. i-0; P. -^^ ; Y. 6 ; A. 13-15; C. 17.

The maxillary barbels with broad bases, and longer than the head. The nasal
pair short. Teeth sharj) and unequal in th(> jaws, with an outer enlarged row in the
mandible. Grey or yellowish, with irregular brown or black markings and cross-
bands. A black ba.se to all the tins. Grows to 6 feet or more.

This fish is sometimes called a fresh-water shark, as is the Silundia. Mason
specifies a large cat fish which may apply to either or both.

Gr.rrTOSTEENrii, MacChlland.

Head depressed, covered with soft skin. Eyes small, subcutaneous. Mouth
inferior, upjier jaw the longer. Nostrils close together, separated by a barbel.
Barbels 8. Yilliform teeth in jaws, palate edentulous. An adhesive apparatus of
longitudinal plaits between the pectorals.

G. TRILIXEiTUlI, Blijth.

D. i-0; P. -iV; Y. 6; A. 13; C. 19.

The maxillary barbels reacli to the end of the head, the nasal pair nearly to the
orbit. The inter-mandibular barbels the longer, and reaching to the base of the
pectoral fin. Colour chestnut-brown, with a light streak along the back, another
along the lateral line and a third near the abdominal maigin. Grows to a foot.

Burma, as far soiith as Tcnasserim.
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EXOSTOSIA, Bli/th.

No thoracic adhesive appantus. ^Nrmith infirior, lips reflected and tuhercuhir.

Nostrils close together, separaUd \\\ a bai'bel. TcL-th iu sevcial rows. Palate

edentulous.

E. Bkkd5iori:i, Blyth.

D. 1-0; P. tV; V. 6; A. G ; C. 14.

The maxillary barbels reach the base of the pectoral fin. Dingy olive brown, with

obscure dark broad bands, the fins usually darker.

Teuasserim.

Famihj Scopelidae.

Pseudobranchioe well developed. Xo barbels. Two dorsal fins, the posterior

adipose. Ova inclosed in sacs in the ovaries and extruded by oviducts. Air-vessel

small or absent.

H.VKPODON.

Premaxillaries from the margin of the upper jaw. Caudal trilobcd. Thin and
deciduous scales over the last three-fourths of the body.

H. jfEDERErs, Ham. Buch.

Bammaloh, or ' Bombay duck.'

B. xxiii.-xxvi. ; D. 12-13 : 0; P. 1M2 ; V. ; A. 1315; C. 19.

Body compressed. Snout short. Lower jaw the longer. Teeth recurved and
erectile. In both jaws there are 3 rows of teeth, the outer minute, the inner the

lai'gest, and largest in the mandible. Teeth in 2 rows on the pharyngeals and ]ialatines.

Fine teeth on the tongue, hyoid boue and the iipper margin of the branchial arches.

Tlie first dorsal is midway between the snout and tail. The point of the ventral reaches

to the middle of the anal,"a long thin elongated scale at its base. Head, back, and sides,

semitransparent, like gelatine. Light greyish, with minute stellate black dots. Anterior

part of the belly pale silvery bluish, tlie rest greyish-white. Fius transparent, like the

body, but more closely dotted. Grows to IG inches.

These fish when freshly caught and at once cooked arc not unjustly esteemed

the most delicate of any in the East. They are better known, however, m the dried

state made up into bundles, and are then toasted brown with a little cayenne jiepper

on them, and handed round with curry, to which they impnrt a subempyreumatie
flavour of dried fish, a strong liking for which is soon acquired. These ' Bombay
ducks ' as the}' are called are a standing dish at breakfast, on board the coasting

steamers, and are very nice ; but it is as well not to watch their being brought up
from the store room by a naked ' lascar ' aftlictcd perhaps with a cutaneous disease,

and who, with a bundle of these delicacies under his naked arms, stops ever and anon
for a quiet scratch !

Family Scombresocidse.

Pseudobranchiae concealed, glandular. Margin of the jaw formed mesiallyby the

premaxillaries, laterally by the maxillaries. Lower pharyngeals united into a single

bone.

B. sTEONGTLrRDs, V. Hasselt.

Thook-o-doo-noo-dah. Andanians.

B. xii. ; ]). 13-ly; P. 11; V. G; A. lG-18; C. 15.

A shallow median groove on the top of the head. Teeth on the jaws sharp, straight,

not large, distant. Back and crown of head yellowish green, minutely brown-dotted,

silvery on the sides, cheeks and opercles, wliite on the belly. A deej) blue lateral

band posteriorly, with a broader silvery one below it. Dorsal with a little orange
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alont; its upper edge. Pectoral and ventral diajiluuious, the latter with sometimes

a black spot at the base. Caudal yellowish or greeuish, minutely black-dotted aud

•\vitli a bluish-black spot at its base.

The Andamans.

Beloxe, Ciivier.

Both jaws elongated into a beak. No iinlets. Bones green.

B. CA^•CIXA, Ham. Buch.

Nga-hpoung-yo.

B. X.; D. 15-18; P. 11 ; V. fi ; A. 1G18; C. 1.5.

A deep longitudinal groove along the top of the head. A row of large sharp

distant teeth on both jaws, with an external row of fine ones, none on tho vomer.

Greenish grey above, whitish along tho belly. A dark-margined silvery streak from

the orbit to "the tail. The upper two-thirds of the body closely marked with five

black spots, with four or five larger blotches between the bases of the pectoral and

anal tins. Dorsal and caudal fins tipped behind with darker. Eye golden.

Ta-goung.

Hemiehampiius, CiU-ier.

The lower jaw only elongated into a beak.

H. uxiFASciATCs, Ranzaui.

B. X.; D. 1516; P. 12; Y. 6; A. 15-17; C. 16.

Teeth fine and numerous in both jaws. Bluish, with a narrow silvci-y baud.

The Andamans.

H. LisiBATCs, Cuv. et Yal.

B. X. ; D. 13-14
; P. 10 ; Y. 6 ; A. l;J15 ; C. 14.

Teetli minute, in many rows in both jaws, triouspidate. The lower caudal lobe

the longer. A brilliant silvery lateral bancl posteriorly, as broad as one scale. Dorsal

and top of tail sometimes blackish.

Burma, in tidal rivers.

H. BUFFONis, Cuv. et Yal.

Eoo-door-rook-o-dah. Andamans.

B. xi. ; D. 14 ; P. 10 ; Y. 6 ; A. 1012 ; C. 13.

A barbel at the posterior nostril. Teeth conical in both jaws. Lower rays of

caudal slightly produced. A narrow silvery lateral streak, less than a scale broad,

below the dorsal. Upper half of dorsal black.

The Andamans, and tidal rivers.

H. ECTUNCTio, Ham. Buch.

Nga-phoung-yo.

B. X. ; D. 1314 ; P. 9 ; Y. 6 ; A. 10-12 ; C. 15.

Upper jaw twice as long as its base is broad. Top of head flat. Teeth fine and

conical. Anal rays thickened in the male. Caudal rounded. Scales on the upper jaw,

none on the vertical tins. Dull grecnisli-brown, with an indistinct lateral band. End
of upper jaw milk white.

Akyab aud Burma.

H. DisPAR, Cuv. et Yal.

B. x.-xi.; D. 11 12; P. 10; Y. 6; A. 11- 12; C. 15.

Upper jaw as long as it is broad at the base. A nasal barbel. Caudal cut square,

or slightly rounded. Scales on the upper jaw, none oa the dorsal or anal fins.

The Andamans.

E.voccETrs, Artedi.

Pectorals elongated, so as to form an organ for Hying. Air-vessel large.
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E. ETOLASS, L.

D. 12-14; P. 11; V. G; A. 1.M5; C. 17.

Iiilcrorbital spiice fl;it. Caudal lol)t'(l, the lower miicli the lonirer. Six and a half

rows of scales between the origin of tlie dorsal fin and the lateral line. Bluish along

the back, ligliter below. Pectoral grey or black, with a light edge. Grows to 9 inches.

The Andamans.

Famihj Cyprinodontidse.
Pscndobranchiaj absent. Barbels none. The margin of the upper jaw formed

Bolely by the premaxillarics. Teeth in both jaws and on the pharyngeal bones.

Haplochilus, MacChlland.

Upper surface of nnpe and head broad and depressed. Mandibular rami united at

the symphysis. Teeth villit'orm.

H. MELASTioMA, MacClellaud.

B. iv. ; D. 6-7
; P. 15 ; Y. 6 ; A. 2024 ; C. 15.

Lower jaw slightly the longer, the maxilla does not (juite reach to the front edge

of the eye. Teeth minute. Dull green above, dull white below. Outer portion of anal

rays white-edged. A narrow dark line along the middle of the side, terminating in a

dull spot at the base of the caudal. Grows to 6^- inches.

Burma.

H. TANCHAX, Ham. Buch.

Nga-saki, Arakan. Choto-dah, Andamans.

B. x.-\i.; ]). 71 1 ; P. 15; V. 6; A. 15-17; C. l.J.

Lower jaw rather the longer ; the maxilla reaches to the first third of the eye.

A row of enlarged teeth in the upper jaw, and a broad band on the vomer. A white
occipital spot. Upper surface greenish, below dull white. Pins yellowish, the lower

thii-d of the dorsal covered by a large black spot. Dorsal, caudal, and anal, orange-

margined. Ova very large.

Burma and the Andamans. '

Famihj CyprinidsB.

Branchiostegals 3. Margin of the upper jaw formed of the premaxillarics.

Mouth toothless, but one to three rows of teeth in the inferior pharyngeal bones.

Head sealeless (in Indian species).

A. Belly rounded, not trenchant.

A. DorsalJiti commencing nearly opposite the ventrals. Anal short.

HoMALOPTEEA, V. HttSSelt.

Head and body anteriorly depressed, snout spatulate. Mouth small, inferior,

with two pair of rostral and one of rictal barbels. Pharj-ngeal teeth small, 5 to 16
in one row.

H. BHisEATA, Blyth.

B. iii. ; D. 10; P. 17; V. 9 ; A. 7 ; C. 10.

Snout pointed, upper lip fimbriated. Eyes small. Air-vessel none. Brownish,
•with a wide dark ehi;stnut band from the snout to the tail.

Tenasserim.

DiscooxATmjs, Hechel.

Body elongated, subeylindrical. Mouth transverse, semicircular and inferior.

Upper and lower lips continuous. A suctorial disk on the chin formed on the lower
lip. Upper lip fringed. Barbels 4, a rictal pair on each side. Air-vessel small.
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D. LAMTA.

B. Hi. ; D. 11; p. 15; V. 9; A. 7; C. 17.

Snout very variable, smooth, or covered witli pores, with sometimes a deep trans-

verse depression, sometimes with a spinate gland on cither side. Greenish, with a

hluish-frreen hand along the centre of the body, extending along the middle of the tail.

Generally a dark spot behind the gill opening. Belly yellowish-green. Fins yellowish,

tipped with black.

Tcnasserim.

Labeo, Cuvier.

Body moderately elongated. Mouth generally semioval and inferior. Lips

thick, continuous at the gape, and one or both with an inner transverse fold. A soft

and movable horny eoveiing with a sharp margin on the inner side of one or both lips.

Snout rounded, projecting, tubercular, sometimes laterally lobed. Phaiyngeal teeth in

3 rows.

L. NAxmxA, llam. Buch.

Nga-ong-dong. Nga-ni-pya.

B. iii. ; D. 2 1-26
; P. 15 ; V. 9 ; A. 7 ; G. 19.

Snout slightly projecting with a few fine pores on it. Lips thick and fringed, and

a distinct inner fold above and below. Barbels 4, short. Ventral inserted below the

ninth <lorsal ray. Caudal deeply I'orlicd. Dark greenish above, paler below. A few
cloudy blotches on the side. Some of the scales with red centres.

Burma. (The Irrawaddy, JIaulmain, etc.)

L. CALBAsu, Ham. Buch.

Nga-nek-pya. Ngfi-nu-than. Nga-ong-dong.

B. iii. ; D. 16-18 ; P. 19 ; Y. 9 ; A. 7 ; C. 19.

Snout obtuse and depressed, without lateral lobe, but with pores. Lips thick,

fringed, and each with an inner fold. Barbels 4. Ventral commences below the

fourth or fifth dorsal ray. Blackish. When caught in clear streams, many of the scales

have a scarlet centre. Fins black, tip of caudal sometimes white above. Grows to 3

feet, and is good eating.

Burma.

L. Stoliczk.e, Steindachnor.

B. iii.; 11. l.rlO; P. 19; V. 9 ; A. 7 ; C. 19.

A deep groove across the chin, with a distinct labial fold. Upper lip very finely

fringed. Pores on the snout. A yery sliort pair' of maxillary barbels concealed in

the labial fold. Deep leaden-silvery above, Avhite shot with gold below.

Irrawaddy Eiver and Maulmain.

L. GONirs, Ham. Buch.

Nga-dion, Xga-hoo (Nga-pay, Tenasserim).

B. iii. ; D. 16-18
; P. 17 ; V. 9 ; A. 7 ; C. 19.

Snout with numerous pores. Lips thick, with a distinct inner fold for their entire

circumference, both of which are fringed. A cartilaginous covering to inner side of

both jaws. Barbels short, both maxillary and rostral. Ventral commences under the

middle of the dorsal.' Caudal deeply forked. Greenish above, lighter below. Scales

dark-edged and many with red crescentic spots. Grows to nearly 5 feet in length.

Burma.

L. EourrA, Ilam. Bu<h.

Nga-myit-chyn, Nga-myit-tsan-nee.

B. iii.; D. 15-16; P. 17 ; V. 9 ; A. 7 ; C. 19.

' In the figure cxivii. i. 1, the ventral is a little in advance of tliis.
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Snout scarcely swoUon, but projecting beyond the jaws. Lips tliici;, fringed,

and with a distinct inner tohl above and lieiow. A short and thin pair of maxilhiry

barbels, and sometimes a rostral pair. Ventral inserted below the third or fourth

dorsal ray. Caudal deeply forked. Bluish or brownish above, silvery on the sides

and belly. Scales sometimes red-spotted. Fins sometimes black.

Grows to 3 feet, and is excellent eating.

Burma.

L. AXGKA, Ham. Buch.

Nga-loo.

B. iii. ; D. 1213 ; P. 16 ; Y. 9 ; A. 7 ; C. 19.

Snout overhanging the jaws, with lateral lobes, and studded with pores. Lips

continuous, fimbriated, and with a deep groove across the chin. A short pair of

maxillary barbels, or in Burmese examples, in place thereof, is a fleshy flap inside the

groove. Ventral inserted beneath the first third of the dorsal. Caudal deeply forked.

Brownish above, with a black blotch at the base of the tail.

The Irrawaddy aud Sittoung Elvers.

L. BOGA, Ham. Buch.

Kyouk-nya-loo.

B. iii. ; D. 1M3 ; P. 16; V. 9 ; A. 7 ; C. 19.

Snout projecting, but no lateral lobes, sometimes covered with large pores. Lips

rather thick, the lower being reflected from off the mandible and roughened inside,

and with a thin layer of cartilage inside. Orange, with fins reddish, aud sometimes a

dark shoulder spot. Grows to a foot.

OsiEOCHixrs, Giinther.

Mouth directed downwards. Lips thickened, continuous, the lower being reflected

from off the mandible, leaving it uncovered, as a sharp and hard transverse pi'ominence.

0. CHALrBEATUs, Cuv. ct Val.

Nga-leh.

B iii.; D. 20; P. 18; V. 9; A. 7 ; C. 19.

Snout overhanging, without lateral lobes. Barbels 4. The maxillary pair half

as long as the orbit, the rostral ones shorter. Grey above, lighter below, with narrow
dark lines along the body. Fins black.

The Irrawaddy and Salween Rivers.

0. Neilli, Day.

B. iii. ; D. 17-18 ; P. 16 ; V. 9 ; A. 7 ; C. 19.

Snout rounded and smooth, scarcely overhangs. The rostral barbels do not

reach the orbit, the maxillary extend to beneath its centre. Colour greyish-yellow,

darker above, each scale darker at its base. A dull spot at the base of the tail and
an ill-defined one near the commencement of the lateral line. Fins yellowish

orange. Grows to 6 inches.

The Sittoung and Beeling Rivers.

0. CEPHALus, Cuv. et Val.

B. iii. ; D. 16; P. 20 ; Y. 9; A. 9; C. 19.

Snout swollen, projecting, and with many pores. The mandible has a transverse

free edge, with thick lips, both the upper aud lower fringed. One short pair of

maxillary barbels. Greenish, the scales darker at their base. Grows to 1 foot.

Pegu.

Daj-'gila, Cuvier et Valenciennes.

Snout moderately depressed and obtusely rounded. Mouth transverse, inferior.

Lower jaw sharp, covered with a thin lip and with a symphysial tubercle. One
maxillary and mandibular pair of small barbels.
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1). EiKJiAxicA, Day.

B. iii. ; D. 2628; P. 16; V. 9; A. 7; C. 19.

Upper caudal lobe the longer. Silvery, some of the scale.s with dark spots at their

base, forming horizontal bands. Tins orange. Grows to 10 iuclies.

Maulmaiii and Tavoy.

D. Beui).morei, Blyth.

B. iii. ; I). 26 ; V. 9 ; A. 7.

Large pores on front of snout. Lower lip thick, not fringed. Colour (in spirit)

uniform.

Tenasserim.

CiREniN.v, Cuvier ct ValcncieHnes.

Snout depressed, obtusely roundeil, with soft covering extremely thin. Moutli

broad, transver.se. Upper lip not continuous with the lower. Lower jaw sliai-p, with

a thin lip, or none, and a small tubercle over the symphysis.

C. ILRIGALA, Ham. Buch.

Nga-kyin and Xga-gyoin.

B. iii. ; D. 15-16 ; P. 15 ; V. 9 ; A. 8 ; C. 15.

Dorsal commences nearer to the snout than to the tail. Silvery, dark grey along

the back, sometimes having a coppery tinge. Pectoral, ventral, and anal fins orange,

stained with black. Grows to three feet, and is an excellent species for stocking

tanks with.

Burma.

Semiplotus, Bleeher.

Snout thick and prominent. Mouth wide, transverse, inferior, with a knob at the

symphysis. No barbels. Dorsal long, its last undivided ray strong.

S. MODESTUs, Day.

B. iii. ; D. 24 ; P. 15 ; V. 9 ; A. 910 ; C. 19.

Several open pores on either side of the snout. A thin cartilaginous covering

to tlu! mandible. The last undivided ray of the dorsal is serrated. iSilvery, darkest

above. Ventrals and anal tipped with orange.

Akyab in hill .streams.

S. MACCLELL.iNDii, Blcekcr.

B. iii. ; D. 27-28
; P. 16 ; V. 10 ; A. 9 ; C. 19.

Snout tliickened, with a line of 6 open pores crossing it towards the orbit. A
horny covering to the manilible. Leaden silvery, darkest above, the pectoral, ventral
and anal fins orange. Grows to 2 feet.

Burma.

Catla, Cuvier ct Valenciennes.

Head broad. Snout with very thin integuments. Lower lip thick, with a
continuous and free posterior margin. Upper lip none. The mantliblo with a
movable symphysial articulation, but no tubercle. Barbels none.

C. BccnANANI.

Nga-thaing.

B. iii.; D. 17-19; P. 21; Y. 9 ; A. 8 ; C. 19.

Lower jaw prominent, in large fish some pores on the snout. Greyish on back.
Silvery on the sides and belly. Pins dark. Grows to 6 feet.

Burma.
This fish is good for stocking tanks, and up to 2 feet its flesh is excellent, larger

fish are rather coarse.
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AMiii.YriiAiiYxr.onoN, Blevlcer.

Mouth wide. Lower jaw prominent. Upper lip none, :ind only a short lahial

fold along the mandible. Xo barbels. Pharyngeal teeth molariform. Scales small.

A. Atkiusoxii, Blyth.

Nga-pan-ma.

B. iii. ; D. 9 10; P. 15; V. 9 ; A. 8 ; C. 19.

Dorsal and abdominal profile similar. Silvery, with a golden gloss over the

head.

Burma and Upper Burma.

A. MOLA.

Nga-leh-hpyoo and Nga-zen-zap.

B. iii.; D. 9; P. 15; V. 9; A. 7; C. 19.

The dorsal profile more convex than the abdominal. A silvery lateral band, and
dark markings on the fins.

Burma.

Barbus, Cuvier et Valenciennes.

Mouth arched. Jaws closely invested by the lips. Eyes without adipose lids.

Pharyngeal teeth. Barbels present.

A. Four barbels present.

A. Lust undivided dorsal ray osseous and serrated.

B. SARANA, Ham. Buch.

Nga-khon-ma-gyi and Xga-chong.

B. iii. ; D. 11; P. 15 ; V. 9 ; A. 8 ; C. 19.

Lower labial fold interrupted. No pores on the snout. The rostral barbels as

long as the orbit, the maxillary pair longer. Silvery darkest above ; opercles shot

with gold. Upper row of scales sometimes horizontally banded. Fins white or

yellowish, externally stained with grey. In Burma the caudal is sometimes black-

edged. Grows to a foot.

Burma.

B. GONiosoiLi, Bleaker.

B. iii.; D. 11; P. 15; V. 8; A. 7; C. 19.

Eostral barbels extend to below the middle of the eye, the maxillary ones to

opposite the posterior mai'gin of the orbit. The lower caudal lobe the longer.

Silvery, fins orange.

Mergui.

B. Margariants, Anderson.

B. iv. ; D. 12 ; P. 18 ; V. 9 ; A. 7 ; C. 19.

Abdominal profile more convex. Some large open pores on the front and sides

of snout. No transverse sulcus across the mandible. Four barbels, the rostral

reaching to below the first third, and the maxillaiy jjair to below the last third of

the eye. Silvery blue along the back. Sides and belly white. Some of the scales

basally dark marked. A black band down the middle of the dorsal fin. Caudal

black-margined.

Nampoung River, Kakhyen Hills.

B. Last undivided dorsal ray osseous and entire.

B. Stracheyi, Bay.

B. iii.; D. 11 ; P. 17; V. 9; C. 17.
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Mouth witliout cnlargod lips, lowor labial fold iiitcrni])t('(l. Up])er jaw somo-

what the longer. Crown of head flat. Harbels lung, as iu goni(i.ioma. Osseous

dorsal ray strong and smooth. Uniform silvery.

Akyab. Maulmaiu.

13. SxEVExsoxri, Day.

E. iii. ; ]). 12; r. 17; V. 0; A. 8; C. 19.

Bodv elongated and compressed. Upper jaw the longer. Lower labial fold

interrnpted. The maxillary barbels extend to lielow the posterior extremity of the

orbit ; the rostrals are sliortcr. Osseous dorsal ray weak and smooth. Silvery,

above darkei', numerous black specks along the side, a black sjjot at the base of the

tail, and a dark band along the dorsal flu.

Iliils near Akyab.

B. Bi.YTiiri, Day.

B. iii.; D. 12; P. 1.5; Y. 9; A. 8 ; C. 17.

Breorbital covered with pores. Barbels well developed. Caudal deeply forked.

2.V rows of scales betwei^n the lateral line and the base of the ventral tin. Uniform
sQvery (in s])irit). Perhaps this species is the young of B. comprcmus.

Tcnasserim.

B. 'J'ico harbeh pr/'seiif.

a. JJ'ifh an osseous dorsal serrafed ruy.

B. MACEOLEPIDOTrs, Cuv. ct Val.

B. iii. ; D. 12 ; P. 17 ; V. 9 ; A. 7 ; C. 19.

Snout pointed, upper jaw slightly the longer. Head compressed, ilat above.

The maxillary barbels as long as the orbit. Silvery, paler below. Fins orange,

anterior edge of the dorsal and outer margins of the caudal black. A badly developed

dark band from the dorsal to the ventral fin.

Tavoy.

b. Osseous dorsal ray eidire.

B. CHOLA, Ham. Buch.

Nga-khong and Nga-lowah.

B. iii. ; D. 11; P. 15; V. 9; A. 7; C. 19.

Jaws equal in fi'ont. Barbels short. Silveiy, opereles shot with jjurjile and
gold. A dark blotch usually exists on the free poition of the tail. A dark mark on
the base of the first dorsal rays, and a row of dark spots along its centre. Grows
to 5 inches. The flesh is.bitter.

Akyab to Mergui.

B. BuKMANicus, Day.

B. iii.; D. 12; P. 15; V. 9 ; A. 7 ; C. 17.

Snout pointed, a considerable rise from the snout to the doi-sal fln. Maxillary
barbels very short. Labial fold interrupted. Silvery, paler below. A dull

blotch before the base of the caudal fin. Fins silvery, with a duU baud down the
centre of the dorsal.

Burma.

C. No barbels.

a. Zast undivided ray osseous and serrated.

B. APOGojj, Cuv. et Val.

Nga-ta-si and Nga-le-toung.

B. iii.; D. 12; P. 17; V. 10; A. 8; C. 19.
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Boclj^ stronfjly compressfd, and risinp; alii'uptly fmm tlie nape to the liasc of the

dorsal fiii. UpptT jaw overlaps. Silviay, catli scale dark-spotted. Grows to 8

inches.

Mandalay to Tenasserim.

B. Stoliczkanus, Day.

B. iii. ; D. 1011; P. 14; V. 9; A. 7; C. 19.

Mouth small. Silvery, an oblong black mark on the lateral line about the third

scale, and a deep black mark above and behind the hinder extremity of the anal fin,

on the eighteenth and nineteenth scales, reaching almost to the back, and edged in

front with yellow. Fins orange. Grows to i inches.

Darj ceding to Maulmain.

B. THUTUNio, Ham. Buch.

B. iii. ; D. 10-11 ; P. 15 ; V. 9 ; A. 8 ; C. 19.

Mouth small. Reddish-brown, with a bhick Inind from the back to opposite the

the middle of the pectoral, and another to the end of the base of the anal tin. Two
other light bands pass down from either end of the dorsal. A dark band down the

centre of the dorsal, and another at the base of the tail. Grows to 3 inches.

Burma.

b. Osseous dursdl raij entire.

B. STIGMA, Ham. Buch.

Kga-khoug-mfi.

B. iii.; D. 11-12; P. 17; V. 9 ; A. 8 ; C. 19.

Upper jaw sliglitly the longer. Lower labial fold interrupted. Silvery, with a

seasonal scarlet, lateral baud, and a dark mark across the base of the middle dorsal rays.

A round black blotch at tlie root of the tail. Grows to 5 inches. The flesh is bitter.

Burma.

B. PUNTio, Ham. Buch.

B. iii.; D. 11; P. 15; V. 9; A. 7; C. 21.

Mouth small. Colour silvery. A wide black band encircles the free porticjn of

the tail, and includes the tip of the anal fin. Dorsal orange, tipped with black. Grows
to 3 inches.

Burma.

NuEiA, Cuvier et VaJeneiennes.

Mouth narrow, directed obliquely, upwards. Barbels 4, the rostral shorter than

the maxillary pair. Dorsal fm without osseous rays.

S DAURicA, Ham. Buch. ,

Kga-zyn-byun.

B. iii.; D. 8; P. 15; V. 9; A. 8.

The maxillary barbels reach to the base of the tail, or a little less. A broad

black lateral band (sometimes absent). Grows to 5 inches.

Burma. The Nicobars.

Rasboea, Bleelcer.

Cleft of mouth oblique, lower jaw slightly prominent, having one central and

on either side a lateral prominence fitting into emarginations in the upper jaw.

Eyes with free lids. Dorsal fin witliout any osseous ray.

R. ELANGA, Ham. Buch.

B. iii. ; D. 9 ; P. 15 ; V. 8-9
; A. 7 ; C. 19.

Head pointed. One pair of short rostral barbels. Silvery, witli sometimes

a pliiml)eous band along the top of the side. Grows to 8 inches.

Burma.
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K. DANicoNnis, Ham. Biich.

Xga-doung-zi.

li. iii. ; D. 'J; r. 1.5; V. 9; A. 7; C. 19.

No barbels. A black band more or loss distinct, from the eye to tbe t;iil, :iiicl

Rometiracs a silvery band edged above witli yellow ruus along the sides, (jlrows tu

8 inches.

Burraa.

R. BucnvNANi, Blecker.

]!. iii.; D. 9; P. 1.5; V. 9; A. 78; C. 19.

Abdominal ])rotile more eonve.x than the dorsal. Silvery, with a faint side

streak. Caudal tipped with black.

Burma.

AspiDoi'AKH, Bleeker.

ilouth small, inferior. The lower jaw with a sharp crcseontio naked edf;c.

Barbels none. Dorsal fin without osseous ray. Lateral line concave, and passing

along the lower half of the base of the caudal fin.

A. iioRAR, Ham. Buch.

Nga-hpen-boo and Yen-boung-za.

B. iii.; D. 910; P. 15; V. 810; C. 19.

Snout very obtuse. Upper jaw overlaps the lower. A broad suborbital ring of

bones covers the cheek. Light browu above, divided from the silvery side by a

burnished streak. Grows to 7 inches.

Burma.

RonxEK, Si/hs.

Mouth anterior, lips thin. Dorsal fin with an osseous serrated spine and com-
mencing midway between the ventral and aual tins. Scales small.

E. coTio, Ham. Buch.

Nga-hpiin-ma.

B. iii.; D. 11-12; P. 1.3; V. 10; A. 2936; C. 19.

Dorsal profile high. Upper jaw slightly the longer. Barbels none, or rudi-

mentary. Silvery, darkest along the back, and with sometimes a silvery lateral band.

Sometimes a black blotch before the tail and anotlier on the nape. Grows to 6 inches.

Burma.

R. BEL.ixoERi, Cuv. at, Val.

Kga-hpeh-oung and Nga-nek-kya.

B. iii.; D. 11-12; P. 17; V. 9 ; A. 2021 ; C. 17.

Lower jaw a trifle the shorter. Dorsal profile elevated. Caudal deeply lobed,

the lower sliglitly the longer. Silvei-y, greyish on the back. Sometimes a dark
streak from the shoulder to the base of the pectoral fin. The very young have the

tail black-banded. Grows to 15 inches in length.

Burma.

Barilius, Hamilton Buchanan.

Jaws compressed, the lower usually with a symphysial knob fitting into the

upper. Suborbital ring of bones usually broad, especially the third. Dorsal fin

without osseous spine, and inserted jjosteriorly to the ventrals.

B. GCTTATus, Day.

Nga-la-wa.

B. iii. ; D. 9 ; P. 15 ; Y. 9 ; A. 14 ; C. 17.
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TJppor jaw tlir lonj^ei-. Suboi-bitals broad, especially the liindermost:, wbitli

almost covers the cheek. A rudiiiientaiy pair of rostral or maxillary barbels may bo

present. Caudal forked, the lower lobc! slightly the longer. Silvery, shot with purple
;

one or two rows of blue spots along the side. Lower caudal lob(! orange. Upper lobe

dai'k-edged, ami a dark submedian band. Grows to 7 inches.

The Irrawaddy Kiver above I'romc.

B. BOLA, Ham. ISuch.

B. iii. ; D. 10 11; P. 13; V. 9; A. 13; C. 19.

Head compressed, snout pointed. Suborbital ring of hones wide, especially the

third. Barbels none. Silvery, with two or more rows of vertical bluish blotches

along the sides. Caudal orange, stained with grey and black. Pectoral, ventral, and
anal fins orange. Grows to a toot, and somewhat resembles a 'trout.' It is a very

game fish, and takes a fly well.

Burma.

Danio, Hamilton Buchanan.

Body compressed, belly rounded. Cleft of mouth shallow, directed obliquely

upwards, the end of the lower jaw falling within the dorsal profile.

A. spiifosrs, Day.

B. iii. ; D. lo-16
; P. 13 ;

V. 7 ; A. 19 20 ; C. 19.

Orbit with an antero-superior sjiine and a blunter one on the prcorhital. A pair

of small rostral barbels. Caudal lunate. Silvery, with an ill-defined lateral band

and some vertical yellow lines anteriorly. Dorsal and anal greyish, with front margins

reddish. In the young a dark shoulder spot and a steel-blue side band posteriorly

edged with scarlet. Grows to 4 inches.

Burma.

D. ^QTTiPiNNAurs, MacCIell.

B. iii.; D. 1214; P. 17; V. 8 ; A. 14-16; C. 19.

The rostral barbel half as long as the orbit, the maxillary minute. Yellowish

white, a broad bluish band from the eye to the tail, and along it several round
silveiy spots. Below it is another band and above it two paler ones, the intermediate

space being yellow. Fins yellowish. Dorsal and anal tins each with an outeu bluish

band.

Tenasserim.

D. BANGiLA, Ham. Buch.

B. iii.; D. 1M3; P. 12; V. 7 ; A. 17-18; C. 20.

Rostral barbels a little shorter than the head, the maxillary slightly longer.

Back olive, belly silvery, sides with several narrow blue lines, anteriorly handsomely

reticulated. A dark spot behind the gill covers. Anal fin with two or three blue

stripes.

Hills about Akyab.

D. Kakhtenensis, Anderson.

D. 10; P. 13; A. 14.

Barbels two, equalling half the ocular interspa('e. Eleven longitudinal rows of

scales between the dorsal and ventral margins. A dark lateral line with obscure

dusky bands both above and below, the scales minutely punctulated with black,

especially along the margins.

The jN^ampoung River, Kakhyen Hills.

D. ALBOLINEATUS, Blyth.

B. iii.; D. 9; P. 13; V. 7; A. 13-15; C. 19.

The maxillary barbels reach beyond the base of the pectoral fins, the rostral ones

to the back of the orbit. Greenish above. A scarlet band with a dark lower edge
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from Iho baso of the dnrsal to the tail, narrowing anteriorly. Dorsal margined with

red. Anal with a mesial yellow .stripe. Grows to 2 inches.

Jlaulmain in tanks and streams.

I). NIGROFASCIATUS, Day.

B. iii. ; D. 9; P. 15; V. 7; A. 13; C. 10.

The maxillary barbels reach to below tlu^ orbit. Rostral none. A dark band

down the side, and a blu(i-dotted line below it. Dorsal and anal lineately black-spotted.

Sometimes the body is intense blue. Grows to less than au inch in length.

Pegu and ilaulmaiu.

li. BvUij trenchant, wholly, or in part.

Peui I.AM PCS, MacClelland.

Body oblong, compressed, with a trenchant abdominal edge, llouth directed

obliquely upwards. Barbels none. Outer ventral ray elongated.

P. ATPAK, Ham. Buch.

Nga-man-dor, or Ye-paw-nga, or Nga-hpyin-gyan.

B. iii.; D. 9; P. 10; V. SC; A. 22-24.

Body strongly compressed. Elongated ventral ray reaches to nearly the end of

the anal fin. Silvery, with a burnished lateral band. Dorsal and caudal fins yellow.

Grows to 4 inches.

Burma.

P. LAXBUCA, Ham. Buch.

iN'ga-mi-loung.

B. iii.; D. 1011; P. 13; V. 7; A. 19-23; C. 19.

Body strongly compressed. Ventral margin trenchant belween the pectoral and
anal fins. Silvery, with some golden vertical stripes during life. Fine dots over the

body, and a black mark shot -with green above the base of the pectoral, and another

at the base of the caudal. Tlie posterior third of the tail sometimes black. Tail spot

sometimes wanting. Grows to 3.} inches.

Burma.

Chela, JTamilton Buchanan.

Body elongate, compressed, with trenchant abdominal edge. Lower jaw promi-

nent, with usually a symphysial knob. Barbels none. No osseous dorsal ray.

Bona /}/forearm do not support the cihje of thorax.

C. Sladeni, Day.

B. iii. ; D. 10; P. 11 ; V. 8; A. 20-21; C. 21.

Suborbital ring half as deep as the orbit. The serrated ventral margin com-
mences opjjosite the base of the pectoral fin. The lower caudal lobe the longer.
Silvery, caudal black-edged.

The Irrawaddy River.

C. SARDIXELLA, CuV. ct Tal.

Nga-kwon-hnyat.

B. iii.; D. 9; P. 13; V. 8; A. 21.

Suborbital ring broad, but does not touch the preopercular ridge. Caudal deeply
forked, the lower lobe the longest. Silvery. Grows to 6 inches.

The Irrawaddy and Salween Rivers.

C. CLUPEOIDES, Bloch.

B. iii.; D. 9; P. 13; V. 9; A. 1315.
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SuborTpitiil ring wide, four-fifths as wide as the uncovered cheek below. Silvery.

Grows to 6 inches and is good eating.

Burma.

C. B.iCAiLA, Ham. Buch.

B. iii. ; D. 9 ; P. 13; Y. 9; A. 1315; C. 19.

Suborbital ring broad, nearly covering the cheek. Silvery. Grows to 7 inches.

Maulmain (fide Giinther).

Snb-famUy COBITIDIXA.

Pseudobi-ancbitc none. Body elongated, oblong, compressed or cylindrical, but

never depressed. Snout and lips fleshy. !Mouth small, inferior, with 6 to \'l barbels.

Scales small and much buried in mucus. Air-vessel wholly or partly inclosed in bone.

A. An erectile spine near the orlit.

BoTiA, Gray.

Eye with a free circular eyelid. Barbels 6 to 8. Four nasal and two maxillaiy

(two mandibular). No scales on the head.

B. Berdmorei, Blyth.

B. iii. ; D. 1315; P. 13; V. 8 ; A. 7 ; C. 17.

The suborbital spine reaches to below the middle of the eye. Barbels six.

Bufi', with 10 to 12 dark vertical bands from back to belly. Head banded, and a

dark line from the eye to the snout. Numerous oblong blotches over the body.

Dorsal fin with three or four rows of spots. Caudal and anal also spotted.

The Irrawaddy River and Tenasserim.

B. nisTRiONicA, Blyth.

B. iii. ; D. 10 ; P. 15 ; V. 8 ; A. 7 ; C. 19.

Suborbital spine very strong, and reaching to the hinder edge of the orbit.

Barbels eight. Olive, with five dark vertical bands over the body and ten over

the head. AU the fins with two broad brown bars.

Pegu.

AcANxnopsis, V. Uasselt.

Body very elongated. Snout long and compressed. Barbels eight, two being

mandibular. Orbital spine bifid.

A. cnoiRRHTNcnus, Blocker.

Nga-tha-leh-to. (Applied to many allied species.)

B. iii.; D. 11 ; P. 11 ; V. 7 ; A. 8 ; C. 11.

Nostrils nearer the end of the snout than to tlie orbit. Brownish, with 12 bands

across the back, and as many blotches along tlie lateral line. Two rows of blotches

along the dorsal, and three across the anal fins.

Burma.

Lepidocephalichthts, Sleeker.

Barbels 6 to 12, 4 being mandibular. A skinny flap on either side of the man-
dible, ending in a barbel. Pectoral fin sometimes armed witli a flat spine, adapted for

digging in the mud, for the purpose of concealment.

L. Bekdmohei, Blyth.

Nga-tha-lah-t5.

B. iii. ; D. 8 ; P. 10 ; V. 8 ; A. 7-8
; C. 17.

Barbels 1 rostral, 2 ma.xillary, and 4 to 6 short mandibular ones. Eich yellowish-

brown, with a dark-spotted Une along the body. The upper part of the body covered
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n-itli fine tnarkintrs. A Wack spot at tlio baso of the tail. Dorsal and ramlal tins

punctati-ly lincateil.

ilaulmaiii.

AcAxxnornTHALiius, r. ITasseU.

Barbels 6, one rostral and two maxillary pairs. Suliorliital spine bifnl.

A. I'ANclo, Ham. Eucli.

B. iii. ; T). 8; 1'. 10; V. fi'T
; A. 7; ('. 17.

Eyes minute. Caudal entire. Seales distinct. Light cinnamon.

Burma.

AruA, lllytJi.

]iarbcls 8. Two rostral, two maxillary, and four maudiljular. Suborbital spine

bifid. Ventral fins absent.

A. FFSCA, Blyth.

B. iii. ; D. 8; P. 11 ; Y. 0; \. 8; C. 16.

Brownish, with a dark lonsitudinal band. Grows to 2?r inches.

Pegu.

B. J\'o erectile orlital spine.

XKMAeHKir.us, r. Jftinselt.

Dorsal profile nearly horizontal. Barbels G (8 in one Indian species). None on

the mandible.

K. ui'HiDii'ixxis, Blyth.

B. iii.; D. 1516; P. H ; V. 8 ; A. 7 ; C. 19.

The premaxillary ends in a spine-like process projecting from the middle of the

upper lip. The two rostral pairs of barbels reach to below the front edge of the eye.

Caudal nearly entire. Scales distinct. Reddish brown, with from 12 to 16 dark

irregular bands across the back, ending in dark spots below the lateral line. Dorsal

obli(lU(dy handed. Caudal vertically banded, and a black ocellus at the upper half

of its base.

Tcnasscrim.

N. ZONALTKR.VAXS, Blyth.

B. iii.; D. 1 1 ; P. 11 ; V. ; A. 7 ; C. 19.

Seales distinct. Ten or eleven bars across the belly and sides, with intermediate

half bands superiorly. Dorsal and caudal fins.

N. ciNCTiCArDA, Blyth.

B. iii.; D. 10; P. 11; V. 8 ; A. 7 ; C. 17.

Barbels well developed, the maxillary reaching to below the front edge of the

orbit. Yellowish, with 10 regular brown zones encircling the body, a dark spot at

the base of the tail, and a dark band between the eye and the snout. Dorsal black-

spotted.

The Irrawaddy.

Famihj Clupeidse.

i[argin of the upper jaw formed mesially by the premasillaries, laterally by tin'

maxillaries. Barbels none. Stomach w^th a " cul de sac." Air-vessel simple.

ExGRACLis, Cuvier.

Branchiostegals short and numerous. Body compressed, and serrated beneath.

The upper jaw the longer. Maxillaries long, with a membranous attachment to the

cheeks. Teeth small.

18
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a. Origin of dorsal fin in adrance of tltat of the anal.

E. BOELAMA, Folsk.

B. xi. ; D. 1416; P. 13; V. 7; A. 20-;52
; C. 20.

E}-cs suljcutaiioous. Snout compressed, projectinji;. Teeth equal in hoth jaws,

a small patch on the vomer, and a siajjle hand ou the palate. IJluish above, silvery

on the sides and belly. Head glossed with gold.

The Andaraans.
Cuvi(;r and Valenciennes remark that the flesh of this .<;pecics is poisonous, if

dressed without removing the head and intestines.

b. Dorsal fin parfhi or eniirehj ahovc the anal.

E. TELABA, Ham. Bnch.

B. xii.-xiii. ; D. 1 + 14 1.5; P. 1.3; Y. 7; A. 70S0 ; C. 19.

Eye subcutaneous. Abdominal profile more prominent than the dorsal. Snout
slightly overhanging. Teeth fine in the jaws, larger in the palate. Lower caudal

lobe the longer ; the upper truncated. Seven spiuate scales behind the ventral, and
15 to 16 anterior to it. Greenish along the back, silvery below, dashed -with gold.

Dorsal and caudal yellow, black-stained above. Pectorals in the adidt blue-black, in

the young yellowish, the elongated ray uncoloured. Grows to 16 inches.

Burma, ascending the Irrawaddy as high as Mandalay.

E- ixDicus, V. Hasselt.

Zoo-roo-cart-dah. Andamans.

B. xi.-xiii. ; D. 1.5-16; P. 15; Y. 7; A. 10; C. 19.

Eye subcutaneous. Dorsal and abdominal profile slightly convex, equal. Snout
pointed, projecting. Teeth small in jaws, tongue and jialato. Scales very deciduous.

Four scutes before the base of the ventral fin. Silvery, dashed with green along the

back. Sometimes dark-spotted behind the occiput. A brilliant silveiy side band.

The Andamans and coast, ascending tidal rivers.

CoiLiA, Gray.

Branchiostegals ix. to xi. Body compressed, tail pointed. Belly trenchant and
serrated. Snout pointed and projecting.

B. x. ; D. 1 -f 14
; P. 6 + 9 to 12 ; Y. 7. ; A. 77-95.

Teeth on the jaws, vomer, palatine and pterygoid bones and tongue. Golden,
fins yellowish.

Burma ; common in the Irrawaddy Biver.

Chatoesstjs, Cuvier et Valenciennes.

Eyes with adipose lids. Belly serrated. Upper jaw projecting. Branchiostegals

four to six. Jaws edentulous. Air-vessel largo, rounded in front, pointed behind.

C. chacxtnua. Ham. Buch.

Kore paig-dah. Andamans.

B. vi. ; D. 17-19; P. 15; Y. 8; A. 19-20; C. 19.

Twenty-eight spines along the abdominal and thoracic edge, 16 or 17 of which
are anterior to the ventral fin. Golden, shot with purjile ; liiu^s formed of spots, along
the rows of scales in the upper third of the body. A black shoulder spot. Grows to

8 inches.

Burma and the Andamans.

C. MODESTUS, Day.

B. vi. ; D. 14-16; P. 16; Y. 8; A. 27-28; C. 21.

Profile over the nape slightly concave, then a grc.it rise to the base of the dorsal.
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Abdominal profile equally convex. 17 or 18 senations anterior to tlio ventral fin,

and II to 12 posterior to it. Yellowish, shot with purple. Grows to oj indies.

The Ba.ssein and Salweeu lUvurs.

C. MANMINXA, Ham. Buch.

B. vi. ; D. 14 15; P. 15; Y. 8; A. 22'24.

Abdominal profile usually the more convex. Snout prominent. Silvery, glossed

with gold. Cheeks purplish, back tinged bluish-green. A shoulder spot usually present.

Grows to 1 1 inches.

Burma, in estuaries and tanks.

Clfpka, Arfedi.

Eyes with free adipose lids. Upper jaw not projecting. Belly serrated. Teeth,

when present, rudimentary.

A. Teeth in. lower jaw.

C. ATUICAFDA, (Jiinthcr.

B. vi. ; T). 18; P. 17; Y. 8; A. 1719; C. 20.

Lower jaw projects beyond the upper. A few mandibular teeth in front, a band

on the tongue, and some deciduous ones on the palatines and pterygoids, but none on

the vomer. Deep steel-blue along the upper third of the body, separated from the

silvery sides and belly by a yellowish line. Sides and belly glossed with blue and

pui-ple. Caudal black-tipped.

The Andamans.

C. IvLrxzKF, Bleekcr.

B. vi. ; D. 1718 ; P. 16 ; Y. 8 ; A. 17-18
; C. 20.

Lower jaw promiTient. Teeth as in C. atricauda. Last two anal rays thickened,

and slightlv elongated. Scales in regular rows, with the edges crenulatcd. Thirty

badly-developed scutes, of which about 13 arc behind the ventral fin. Silvery white,

bluish above, shot with inirple, below.

The Andamans and Nicobars.

C. LONGiPES, Cuv. et Yal.

Tlie ' oil sardine.^

B. vi. ; D. 16-17; P. 17; Y. 9; A. 141G; C. 17.

Lower jaw slightly projecting. Fine teeth on the tongue, very deciduous on the

palatines, and rarely on the pterygoids, none on the vomer, and minute or absent in

the mandible. Scales indistinctly crenulated. About 18 badly-developed scutes

before the ventral fin, and 13 or 14 behind it. Bluish along the back, with golden

rofie.x-ions. Belly silvery, shot with purple, and sometimes a golden lateral line.

A large gi-ecnish spot on the upper margin of opercle and preopercle. Dorsal greenish,

caudal stained with green. The other fins transparent.

The Andamans.
A large quantity of oil is made from this species in Malabar.

B. No teeth injawn.

C. LiLE, Cuv. et Yal.

B. vi. ; D. 14-15; P. 13; Y. 8; A. 17-20; C. 21.

Snout obtuse, lower jaw slightly projecting. Teeth on tongue and pterygoids,

but none on palatines or vomer. Edges of scales smooth. Scutes 11 to 12 posterior to

the ventral and 16 to 18 anterior to it. Golden, shot with purple. A brilliant silvery

band one scale broad along the side. Caudal dark-tipped, shot with blue. A bi-illiant

bronze spot on the occiput. Grows to 4 inches.

Burma.
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C. No teeth inside mouth.

C. TAEIEGATA, Day.

B. vi. ; D. 1518; V. 17; Y. 8; A. '24-29; C. 17.

Jaws equal. Ten serrated scales on either side of the ventral fin. Silvery,

glossed with gold and hronze. A dark shoulder spot. Back harreil witli 18 bauds.

Dorsal fiu black-banded posteriorly. Tail black-tijiped. Grows to 7 inches.

The Irrawadd}' and its branches.

C. iLisuA, Ham. Buch.

Ngil-tha-louk. Burma. " Sable fish " or " Hilsa " of Europeans.

B. vi. ; D. 1819; P. 15; V. 9; A. 1922; C. 19.

Jaws equal. Caudal deeply forked. 16 to 17 scutes before, and 14 to 15

behind the ventral fin. Silvery, shot with gold and purple. In the young a row of

spots along the upper third of the body. The young are bronzed along the back, and
the caudal fin black-edged. The ' hilsa ' ascends rivers to spawn, and when taken

full of roe is excellent eating, though somewhat rich and heavy to digest. After

spawning they become thin, and, according to Day, " positively unwholesome."

Pellona, Cuvier et Valenciennes.

Branchiostegals 6. Body compressed. Belly serrated. Upper jaw' generally

shorter than the lower. Fine sharp teeth on the jaws, palatine and pterygoid bones

and tongue, but none on vomer. Dorsal fin small, median.

P. Sladkxi, Day.

B. vi. ; D. 13 ; P. 11 ; Y. 7 ; A. 44 ; C. 21.

Ridges on the occiput diverge slightly posteriorly. 23 spinate scales anterior to the

ventral, and 10 posterior to that fin. Silvery. Operclcs golden. Caudal black-edged.

The Irrawaddy River at Jlandalay.

DussuJiiEEiA, Cuvier et Valenciennes.

Branchiostegals numerous. Belly rounded, not serrated. Snout pointed. Eyes
with broad adipose lids. Small fixed teeth in the jaws, and villiform ones on the

palatines, pterygoids and tongue, but none on the vomer.

D. ACUTA, Cuv. et Yal.

0-pid-dah. Andamans.

B. xiv.-xv. ; D. 19-20; P. 14; Y. 8; A. 1417; C. 21.

Abdominal profile more convex than the dorsal. Scales very deciduous. Green,

shc't with blue. Ujiper margin of opercle and back light blue, witli a bronzed line

below, and below that again a silvery line, shot with piidc. Caudal shot with blue,

gri en and gold. Top of head emerald green. Pectoral, ventral, and anal fins white.

Dorsal yellowish green. Eyes white. This fi.sh grows to 7 inches, and is called a
' sardine,' and highly esteemed for food.

The Andamans.

Megalops, Commerson.

Branchiostegals numerous. Lower jaws prominent. A narrow bony plate

adherent to the mandibular symphysis, and covering the space between the rami.

M. CTPniNorDES, Brouss.

Nga-tan-youet.

B. xxiv.-xxvi. ; D. 19-21; P. 15-16; Y. 10; A. 24-27
; C. 19.

Eyes -with naiTow adipose lids. Yilliform teeth in both jaws, ami on the

vomer, palatines, pterygoid and sphenoid. Caudal deeply lobed. Top of head dark

olive, back bluish-green (paler in the immature). Belly silvery, with bluish

reflexions. Scales silver-margined. Sides of head and lateral line silvery. The
centre of the jawa black. Dorsal and caudal greyish, minutely black-dotted.
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rcctorul, ventral and amil fins diaplumous, with some black dots. Eyes silvury, with

darli orbital margins. Pupils oval.

Burma, in rivers and tanks.

Family Notopteridae.

Body elongated, tail prolonged and tapering. A parie to -mastoid cavity on

either side of the head, connected with the interior of the skull. Barbels none.

Scales small. Abdominal edge serrated anteriorly to the ventral tins.

NoxoriEBUS, Lacipede.

Snout obtuse, convex. Teeth on jaws, vomer, palatines, sphenoid and tongnc.

Veutrals rudimentary. Air-vessel divided internally, with two horns anteriorly in

connexion with the auditory organs. Posteriorly it ends in two branches, separated

by the htemal spines.

N. KAPiRAT, Lacep.

Nga-hpeb.

B. viii.; D. 7-8; P. 17; V. S-O ; A. 100110; C. 19.

Dorsal profile not so convex as that of the belly. Preorliital serrated, lower

edge of prcopercle with a doulile serrated margin. An external row of strongly

curved teeth in either jaw, witli an internal row of finer ones. About 28 serrations

between the throat and tlic ventral. Silvery, darker above. Head yellow-glossed.

Body with numerous tine greyish sjxits. Eyes golden. Grows to 2 feet.

Burma in fresh and brackish waters.

N. cHiTALA, Ham. Buch.

B. viii.-i.'C. ; D. 910; P. IG; V. G; A. 110 12.-.
; C. 1214.

Upper profile of head deeply concave, back arched. Snout prominent. Pre-

orbital entire. Lower edge of prcopercle very finely serrated. Villiform teeth in

both jaws, with an outer enlarged row most developed in centre of upper jaw. About

51 serrations between the throat and the ventral fin. Coppery brown above, with

15 transverse silvery bars confluent over the back. Sides silvery. Fins with greyish

spots, which are stellate on the caudal and in a row or two along the anal. Grows

to 4 feet, and is rich and well-flavoured acoortling to Ham. Buchanan.

Burma in fresh water.

Family Symbranchidse.

Gill openings confluent into a single slit, situated on the abdominal surface.

Body elongated. Vertical fins rudimentary, and no paired ones. Air-vessel none.

AjipniPNOus, Muller.

Branchiostegals 6. A respiratory air sac, behind the head, communicating with

the gill chamber. Palatine teeth in a single well-developed row. Scales present.

A. cocHiA, Ham. Buch.

Nga-shin-ni.

Greenish or chestnut brown, paler below. Grows to 2 feet.

Burma, in fresh and brackish water.

Taylor thus describes the respiratoiy system :

"The principal organs of respiration are two small bladders, which the animal

has the power of filling with air, immediately derived from the atmosphere. They

are placed behind the head, one on each side of the neck, above the superior, or

vertebral extremities of the branchial arches, and are covered over by the common
integument, presenting externally, when distended with air, two protuberances of

a round shape . . . They present when separated from their surrounding attachments

and inflated with air, thin transparent membranous parietes, resembling the

posterior portions of the lungs of a serpent." (Gleanings in Science, II. p. 173.)
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MoNOPTERUs, Lacepede.

Branchiostegals 5 or 6. N"o accessory respii-atory sac. No scales.

M. jAVAifENsis, Laccp.

Tail narrow, tapering to a point. Teeth eoiiiciil and in a IkukI, tapering towai'fls

the angle of the moutli, with a similar band on the palate. Greenish, sometimis

spotted, or else the body nearly black. This species is esteemed for food.

Burma, in fresh and brackish water.

Family Mursenidse.

Body elongated. The humeral arch not attached to the skull.

A. Branchial opeiiitiffs in the pharynx, wide slits.

Angtjilla, Cuvier.

Upper jaw not projecting. Tongue fi'ee. Teeth small and in bands. Dorsal

fin commences at some distance behind the nape. Scales small, imbedded.

A. Benoalensis, Gray and Hardw.

B. xii. ; D. 250-305 ; P. 18 ; A. 220-250 ; C. 10-12.

Lower jaw prominent. Lips well developed. The manilibular teeth divided by

a longitudinal groove. Brownish above, yellowish below. Sometimes the upper

surface is covered with black spots and blotches. Anal with a dark marginal baud

and a liglit outer edging. Grows to over 4 feet.

Burma and the Andamans, where it is common.
Buchanan remarks :

" It is an irritable creature, swelling its head whenever
angered, and constantly, when it can, buries itself in putrescent carcases."

A. BicoioE, MacCleUand.

Jee-tah-dah. Andamans.

B. xii. ; D. 220-245; P. 18; A. 200-220; C. 1012.

Jaws nearly equal. Lips thick. Dark olive above, yellowish below.

The Andamans.

Mdrjsnesox, Mac Clclland.

Gill openings wide, approximating to the belly. The upper jaw tlie longer.

Two pair of nostrils, tlie posterior of which are opposite the upper part or centre of

the orbit. Teeth fine, with some canines anteriorly. Scales none.

M. cixEBEn.s, Forsk.

Conger hagio, Ham. Buck.

B. xx.-xxii. ; P. 14-16; D. 230-270
; A. 190-220; C. 10.

Vomerine teeth large, with a basal lobe. The external mandibular row of teetli

not directed outwards. Silvery. Beneath white. Pins yellowish, black-edged.

M. TELABON, CuV.

B. xvii.-xix. ; P. 15-16; D. 270-285; A. 195-210; C. 10.

Vomerine teeth large, without a basal lobe. Mandibular teeth smaller than the

vomerine, and none directed outwards. Back and head olive, brown posteriorly.

Belly white, silvery below. Grows to 10 feet.

The Burmese name, says Mason, signifies " the fish that comes on hoard the ship,"

as they are occasionally washed upon the deck.

MuB^NiCHTHYS, BkcJcer.

Eyes small. Nostrils on the edge of the upper jaw. Tongue not free. No
scales.
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M. Scnui.TZEi, Elccker.

UpptT jaw soiufiwhat tlio lonijor. Teeth in jaws, in (lirce rows, pointed, tlus

inner the larger. I'alatine teeth in two rows, obtuse, lirownish above, yellowibU

green below.

The Andamans.

OpnrcuTnYs, Ahl.

Snout produced. Teeth in jaws and on vomer. Nostrils labial. Tongue not

free. No scales.

0. COLUBIlINfS, Bddd.

Eyes rather small, behind the gape. Snout pointed. Teeth in two rows,

obtuse. 2.5 to 35 brown rings encircle the body, sometimes with a spot in the inter-

space between each ring.

The Andamans.

11. liriiiuhial o^xniiir/^ in (lir pliarynx, narrow slits.

MOKJENA, Artoili.

Body elongatcil. (iill openings narrow. A tubular nostril on either side of the

npper surface of tlic snout. The posterior nostril with or without a tube, and

between or in fnjut of the eyes. Pectoral liu absent.

a. Teeth pointed. The posterior nostrils not fiibit/iir.

M. Rlppellu, ^lacClelland.

Teeth in a single row. 20 to 23 in either ramus of mandible. Canines moderate.

Yellowish, with 18 to 20 black rings round the head and body, narrower than the

intcrispaces. The mouth can be completely closed.

The Andamans.

M. EETICULARIS, Blocll.

Teeth in a single row, some slightly serrated. About 13 in either mandibular

ramus. Canines small. The mouth can he completely closed. Head and back

spotted, and dotted with brown ; about IG cross bands on the body, wider than the

interspaces, and most distinct below, and ou the tail.

The Andamans.

M. UNDULATA, Laccp.

Teeth in a single row, occasionally two inner ones on the maxilla. Pour pairs

of canines in the mandible, and 18 or 20 in either ramus. Two canines in the

maxilla. Light brownish, with irregular-sized blotches, and light reticulated lines

over the body, most distinct behind. No black gill spot. No white edge to fins.

The Andamans.

b. I'eefh in Jaws pointed ; on the vomer, globular.

M. THTESoiDEA, Ricliards.

Teeth conical and in two rows on the maxilla, and 23 on either mandibular
ramus. No large canines. The mouth cannot be completely closed. Light brown,
covered with closely-set purplish spots, with reticulated light lines. No white edge
to fins.

The Andamans.

c. Teeth obtuse.

M. KKiKA.

Teeth in two rows on the maxilla (the inner pointed), and in three rows of 20
in each ramus of the mandible. Uniform black.

The Andamans.
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d. Teeth obtiite or molariform.

M. ZEBit\, Shaw.

Teeth consist of bands of ohtiisc mohirs. A rich dark brown, with from 30 to

100 naiTow white or yellow rings, sometimes incomplete.

The Andamans.

GYirxoirriuEXA, Laceptde.

Two pair of nostrils on the nppor surface of the snout. Teeth small, pointed,

and numerous. Fins none, save a rudimentary one round the end of the tail. Scales

none.

G. 3IAKM0EATA, LaCcp.

Anterior nasal tubes short, the posterior nostrils with a raised edge. Teeth in

a band in either jaw, the inner row the larger. On the vomer, in a single row, the

anterior two enlarged and aciciilar. Brownish grey, marbled with arborescent darli

lines. Sometimes the fins are yellow.

The Andamans.

G. TiGBiNA, Lesson.

No distinct canines. The anterior teeth in two rows. Brownish, with many
iiTegular black spots and blotches. Grows to 4 feet.

The Andamans.
The ahoxe are but a few of the ' eels ' and ' congers ' found in the Indian seas

and undoubtedly ranging to Burma, as no fewer than 39 are enumerated in Day's

work. There is some prejudice against them as food, else they would be of impor-

tance, as some of them attain to 10 or 12 feet in length, and are well adapted for

salting, when the removal of fiscal obstructions shall have rendered the preparation of

salt fish a possibility with the Indian fisherman, and the poorer classes thereby

placed eveiywhere in possession of a hitherto unattainable article of diet. What
is required on grounds of public welfare is not any farther lowering of the price

of salt in general, or such a concession to fishermen alone as will both tempt and

permit them to ' salt ' their surplus stock.

Order LOPHOBRAXCHII.

Fishes having a dermal segmented skeleton, with the opercular bones reduced to

a single plate. Gills rounded tufts attached to the branchial arches. Snout produced.

Mouth terminal and small. Teeth none.

Family Syngnatliidae.

Gill openings small, round, and situated at the postero superior angle of the gill

cover. A single dorsal fin.

A. Tail not prehensile.

a. Humeral hones united. Male with egg-pouch on the tail. A caudal Jin.

STXGX.iTHCs, Artedi.

Body ridged. Dorsal and caudal edges not continuous. Eggs carried and

hatched by the male, and covered by cutaneous folds. The eyes arc capable of

independent motion, as in Chamoeleo, producing a most grotesque appearance.

S. SPIRIFEK, Riipp.

Ea-dee-dah, or Lek-atha-dah. Andamans. "Turtle's tail."

A bony ridge crosses the opercle. A ridge from the snout to the nape. Ventral

edge very prominent. The dorsal is situated on the first 5 rings of the tail.

Anal rays minute. Divisions between the rings little apparent. Light brownish.
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a brown streak from the orbit to tlic gape, and a sccon<l over tlic opcMxle. A few
black spots below the mautlible. Body brown, barred bolow. Dorsal barred.

Caudal blackish. Grows to 5 inches, and enters tidal rivers and fresh-water.

The Andamans.
The ' Pipe fishes ' are curious creatures, and may be kept in an aquarium.

JIajor Holland describes a British species [8. ophidian) as being, whilst under his

observation over three moutlis, " particuhirly remarkable for ])erpetually getting

himself swallowed by the larger anemones. Whether liis skin was too tougli, or ho

didn't agree with them, we cannot say ; but they invariably rejected him after a

few minutes, and at last they ceased to pull bim in, when his tail, which hung
dangling down, dragged across their t<'ntacles." (Science Gossip, September, 1870.)

B. Tail prclunsile.

ACENTItOXUKA, Kutip.

Body compressed, covered with non-tubercular shields. Occiput compressed

into a crest, without a coronet. Ova carried by the males in a sac situated below the

tail, and opening near tlio vent.

A. GRACiLLiJiA, Temm. ct Schl.

The dorsal fin stands on four rings, two of which belong to the tail. Brown,
white-dotted, and with little brown markings. A band of dark spots along the dorsal.

The male is darker, and of a bluish colour, with a milk-white spot on each body ring.

3 inches long.

The Andamans, where dredged in 35 to -10 fathoms.

lIiprocAJiPL's, Leach.

Trunk compressed, with 10 to 12 rings, tubercular or spinate. Occiput corn-

netted posteriorly. Egg-sac as in Acenlrunura. Tail longer than the trimk.

H. TRIMACULATDS, Lcach.

D. l'J-20; r. 17 ; A. 4. Osseous rings 11 + 36.

Pale yellow ocbre. Two rows of blackish spots along the dorsal fin. Sometimes
a brown blotch on the first, fourth and seventh rings. Sometimes the body is black-

dutted, in others banded.

Andamans. Tenasserim.

H. HvsTKis, Kaup.

D. 17-18
; P. 16. Osseous rings 11+ 36-37.

Coronet high, with 5 spines and a tubercle anteriorly, with another spine in

front. Two spines below the orbit, and one behind it. All the tubercles (save the
last caudal ones) in the form of slender black-tipped spines. Grey or yellowish white
with brown, and white dots. G or 7 light patches on the tail, dark-spotted, and
a few similar spots on the body. Suout with a light ring.

The Andamans, -where ch-edged by Mr. Wood-Mason in 3.5 to 40 fathoms.

Order PLECTOGNATHI.
Teleostean fishes with an incompletely ossified skeleton, and a fe^w vertebra;.

Fainih/ Sclerodermi.
Body compressed or angular. Distinct teeth in the jaws. Skin rough or .spinate

or mailed.

TaIACA^'T^us, Cuvier.

Body oblong, compressed. Teeth in two rows in both jaws, the outer incisor-

like, the inner more molariform. First dorsal consisting of a long and strong spine,

followed by smaller and weaker ones. Veutrals formed by a pair of strong spines.

Scales minute and rough.



282 BCRMA, ITS PEOPLE A.YD PltODCCTIOyS.

T. HUKviuosTurs, Temm. aud Scbl.

Ko-tuh-thoo-lay-po-dali. Andamans.

B. vi. ; D. 5 : 22-25 ; P. 14 ; V. 1 ; A. 16-20
; C. 12.

Upper outer row of 8 compressed teeth, tlic inner row of C, rounded. The
mandibular outer row of 10, in the inner, 2, similar to, but smaller than the maxillaiy

teeth. Silvery, with a blaek spot on the first dorsal fiu.

The Andamans.

Baiistes, Artedi.

Two rows of teeth in the maxilla, 8 in the outer, 6 in the inner row. A single

row of 8 similar teeth in the mandible. First dorsal consists of a strong spine,

followed hj two weak ones. Yentrals absent, or represented by a ventral process.

The flesh of these fishes is a virulent poison, causing gastric spasms and tetanic

paroxysms, which end fatally. An immediate emetic, followed by oil and demulcents

to allay irritation, is the api)ropriate treatment.

B. viiiiDESCENs, Bloch. Schn.

D. vi. ; D. .TT^TT ; p. H ; A. 23-24
; C. 1'2.

A groove in front of the eye. Teeth white, compressed, notclicd. Four and

a half rows of recurved spines on the side of the tail. A light ring round the muzzle,

joining one from below, and separating the black lip from a black band on the

forehead. Body biownish olive, each scale darkest in the centre. A blackish baud

from the eye to the tail. Vertical fin yellowish, with dark margins and sinuous

lines. Blue blotches on the first dorsal.

The Andamans.

B. FL.IVOMAKGINATUS, Biipp.

B. vi. ; D. »e^^; P. 15; A. 23-24; C. 14.

A groove in front of the eye. Four to six rows of rather small recurved spines

on the side of the tail. Bluish-olive, paler and bufEsh below. Chin and chest

orange, fading to yellow. Vertical fins with a dark base, and band above it. Grows
to 20 inches, the adults being of a uniform colour.

The Andamans.

B. UNDULATus, Lacep.

B. vi. ; D. TT^e; P. 14; A. 22; C. 12.

No groove in front of the eye. Four to six strong spines on cither side of the

tail. Brownish, with numerous undulating yellow lines from the eye and back, to the

anal and caudal fins, and three or four from the lips. A dark band along the base of

the dorsal and anal fins.

The Andamans.

MoNACANiHUS, Cuvier.

Two rows of incisor-like teeth in the maxilla, six in the outer row, and a row of

six similar ones in the mandible. The first dorsal consists of a single spine. Ventnil

as in Baiistes.

M. MONOCEKOS, L.

B. vi. ; D. 4b'-tt; p. 14; A. 48-53; C. 12.

Dorsal spine rough, but without barbs. Brownish or blackish. Fins yellow.

The Andamans.

Family Gymnodontidee.
Jaws armed with a cutting edge, or osseous beak. Fins spineless. Yentrals

absent. Skin .spinato.

Many of the species of this family are in the habit of inflating their bodies with

air when caught, till they swell themselves out into tight little balls, uttering the
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while a grating sound, wlienrc tlic imitative name of one s])Cfics in India {Cutcutia^.

Whun thrown again into the water, tlie iisli is unable to sink, in spite of its efforts, till

it has discharged the air with wliieh its body is distended. Some species are considered

to be highly poisonous, whilst others are eaten, but only by the poorest classes. The
Burmese call them Nga-bu-dyn, and they are not only a nui.sanee to the fisherman,

from delighting to bite his line asunder, but torment the bather, if stationary for a

moment, by nipping a piece out of his flesh with their parrot-like beaks.

Xexopteeus, Duineril.

Nostrils funnel-shaped, with fringed margins. Jaws divided by a median suture.

Dorsal and anal fins with many rays.

X. xAUHTs, Kichardson.

Nga-bu-dyn.

B. v.; D. ;32-38; P. 19; A. 2832; C. 12.

Ej'es small. Lips thick and fringed. Spines with 2 or .3 roots present between
the eye and tlie pectoral fin, also below that fin, an 1 baidcwards along the belly, nearly

as far as the vent. Pale yellow, darker along the back.

Burma, in rivers and estuaries.

Tetuodon, Linnceus.

Jaws divided with a median suture. Dor.sal and anal fins with few rays.

T. LUXAius, Bloch. Schn.

Cha-mo-dah. Andamans.

B. v.; D. 1214; P. 1619; A. 1112; C. 10.

Eye large. Back and belly covered with small spines. Snout, sides and tail

spineless. Greenish olive above, .sides and belly white, with a yellow line from the
eye to the tail. Grows to a foot.

The Andamans, where it is eaten.

T. BETicrLAEis, Bloch. Schu.

Ko-pud-dah. Andamans.

D. 10-11; P. 19; A. 1011; C. 10-11.

Upper surface of the body deep grey or brown, white below, with from 8 to 10
longitudinal black stripes, anterior to the anal and pectoral fius. Body posteriorly

Bpottc^d. (irows to 17 inches, and is deemed very poisonous.

The Andamans.

DroDox, C'uvier.

Body nearly globular. Jaws without median suture. Body covered with stiff

erectile dorsal spines.

D. HTSTEIX, L.

The whole body, except the belly, of a light bi'own, covered with round blue or
brown spots. Fins spotted like the body. Grows to 2i feet.

The Andamans.

Sub-class CnONDROPTERYGII.
Skeleton cartilaginous. Caudal with an elongated upper lobe. Intestines with

a spiral valve. Males furnished with prehensile organs. Ova large. Some species

viviparous. Embryo with external deciduous gills. Xo air-vessel.

Order PLAGIOSTOMATA.

Five to seven gill openings. Jaws distinct from the skull.
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a. O'ill openiiuj^ hifcnil.

Family Carchariidse.

A nictit iting mcmhraue to tlie cyo. Mouth cresccntir, iutVnor.

CHAECHARirs, MuUer and ILnlc

Xo spiracles. A pit before the root of the tail. Suout produced. Teeth with a

sharp compressed cusp.

a. Teeth ivith minoth edges and wilhuul sivulleu bases.

C. LATicAUDUs, Mull. aiid Heulo.

The groove at the gape scarcely extends on to the upper jaw. Nostrils very mufh
nearer the mouth than the end of the snout. Uniform grey above, white beneath.

Pectoral deep-grey, white-edged, as are the ventral and anal fins. Caudal dark-

tipped. Grows to 2 feet.

b. leeth wifh smooth edges, oblique, and without swollen bases.

C. "WALisEEUiiir, Bleeker.

Ei-dah. Andamans.

A well-marked groove at the gape, extending a short distance along both jaws.

From snout to mouth equals the space between the outer margins of the nostrils.

Light brown above, dull white below.

The Andamans.

c. Some or all the teeth serrated on their base and eus2]s.

C. Gaxgeticus, Miill. and Ileule.

A very slight groove at the gape. Xostrils in advance of midway between the
snout and the mouth. Teeth 27 to 30 in either jaw. Pectorals falciform, and reach-

ing to the middle of the first dorsal. Colour much as in C. latieaudus. Grows to

7 feet, and is reputed to be one of the most ferocious of Indian sharks.

C. MELANoriEEUs, Quoy et Gaim.

A very short groove at the gape. Snout rounded and very obtuse. Pectoral fin

falciform, its outer edge three times as long as its inner and reaching to the middle
(or more) of the base of the dorsal. Second dorsal opposite and .similar to the anal.

Scales large, lineated, and with entire edges. Brown or bluish grey above, white
below. Teeth 24 to 2.5 in each jaw.

The Andamans.

Dr. Day does not give the size attained by this fish, but adds that the liver of

one captured at Calicat weighed 270lbs. According to Dr. Buist (Proc. Zool. Soc.

Lond., 1850, p. 100), the shark fishers at Kurachi employed 13 boats each with a crew
of 12 men. The 'Mhor' or 'Great basking shark' is said to grow to from 40 to 60
feet in length and to be taken by the harpoon when asleep on the surface. When
exhausted by its struggles, the fish is hauled up and despatched or stunned by blows
with clubs, and is then towed on shore, several boats uniting for the pui-pose when
an unusually largo fish is captured. They are also taken in nets with G inch meshes,
six feet wide and often nearly a mile in length. These nets are buoyed vertically,

and sunk some 80 to 150 feet below the surface. The smaller sharks are usually

brought up dead, and the larger ones much exhausted. On being brought on shore

the fins are cut oU' and dried in the sun (Dr. Buist .says only the back fins, but
elsewhere I believe all the fins are taken), the flesh cut off in strips and salted, and
tlie liver carefully extracted for oil. In 1845, ov(^r 229 tons of sharks' fins were
imported into limidiay from various ports, and over 443 tons exported, chiefly to

China, valued at i;i8,231.
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C. Tr.MMiN'CKri, JIulI. ami irinlc.

Nostrils nearer to the mouth tliun to the end of the snout. 38 erect teeth ahove,

and 40 below. The upper rather narrow with a broad base, i\\.i\ lower entire and
awl-shaped. The teeth near the outer angle of the jaws very sniall. Second dorsal

opposite the aual, and as large as the first. Colour uniform.

Galeocebdo, Midler and Jlenle.

Spiracles small. A niititating membrane over the eye. A pit on the base of

the tail, both above and below. Teetli obli(|ue, serrated on either edge, and with
a deep outer notch.

G. ilGKlxrs, Miill. and Ilenlo.

A labial fold along the edge of the upper jaw. Grey, paler beneath. Numerous
dark grey or brown spots on the body.

ZvGiENA, Cuvier.

The anterior portion of the head flattened, and laterally elongated, with the

eyes at the lateral extremities, and the nostrils at its fore-border. Eyes with a
nictitating membrane. Si)iracles none.

Z. Blochii, Cuv.

The lateral expansion of tlio head twice or thrice as long as broad, with a deep
groove along the fore edge. Nostril nearer the mouth than the eye. Deep grey,

paler beneath. Fins darker. Grows to 4 feet or more.
The " hammcr-headcd " sharks are much dreaded, and are conimou in the Bay

of Eeugal.

Famili/ Scyllidae.

Spiracles present. Eye without a nictitating membrane.

Stf.gostojia, Midler and Ilenle.

S])iracles about the size of the small eye, behind which they are situated.

Nasal and buccal cavities confluent. Snout obtuse. Upper lip thick, with a cirrus

on either side. A well-developed labial fold at the gape. Teeth small, sometimes
trilobed, the dental plate being almost (quadrangular. Caudal fin very elongate.

S. TiGEiNUM, Gmel.

Colour of young black, with white or luilf bauds on the head and body, with
spots between. The adults arc tawny, with bands of rounded spots.

This is one of the species Mason says is common on the coast, and whose fins

are collected for export to China.

It seems by no means improbable that Homer, in describing Scylla, may have
had in view the jaws of .some species of this family, perhaps the dried tropliy of

some stranded monster of the deep ; and borrowed the idea of Scylla's twelve limbs
from some mariner's yarn he may have heard of an octopus

—

T/}? I'JTOt TToSe? eial ovwSeKa Troi^re? aa)poi,

€^ Be T€ 01 Seipai. 7rept/j,)]Ke€<;, ev he eKaarr)

a-fiepSaXer) Ke(paXr], ev Be rplajoi-^oi oSoi'Te?

irvKvol Koi Oafiiei, TrXetot fieXavo-^ davcnoco.— Odyssey XII. 89.

Twelve feet deformed and foul, the fiend dispreads,

Six hoiTid necks she rears and six terrific heads
;

Her jaws grin dreadful with three rows of teeth,

Jaggy they stand, the gaping den of death.

—

Pope.
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b. Gill openiyifia ventral.

Fami'li/ Pristidse.

Snout proiluccd and flutteued into a ' saw,' with numerous so-called teeth along

its edge.

Peistis, Lutham.

Spiracle wide and behind the eye, whicli is devoid of a nictitating membrane.

Nostrils inferior. Teeth (true) minute and obtuse.

Three species inhabit the Eastern seas : P. cuspiilatus, with distinct lower caudal

lobe, and 25 to 35 pairs of rostral ' teeth,' but none tor the basal fourth of the snout

;

F. Pcrrotteti, witli no distinct lower caudal lobe, and 17 to 20 pairs of rostral' teeth'

from its base, and the dorsal in advance of the ventrals ; and P. zi/sron, whicli

resembles the last, but has 25 to 32 pairs of rostral ' teeth,' and the dorsal fin posterior

to the ventrals.

These lish are valuable for their tins, -which, together with those of sharks, are

dried and exported to China, and for the oil which is extracted from the liver. They
attain a great size, a specimen of P. zi/sroii caught on tlie coast of Sind measured over

16 feet, and a P. cuspidatus, captured at Calicut, afforded a liver which weighed 185

pounds. They ascend rivers far above tidal intluence, and are eaten by low-caste

natives onl}-.

Famili/ Ehinobatidse.

Pectoral fins not continued to the snout. Trunk gradually passing into the tail.

Two dorsal fins.

RniNOBATUs, Bloch. and Schneider.

Body depressed and elongated. Spiracles wide and behind the eyes. Snout

elongated and connected by a membrane with the pectoral fin. Nostrils oblique and

wide. Teeth obtuse ridged. No lower caudal lobe.

R. GKANTJLATUS, CuV.

Nga-man-haing.

H dental plates, with a central and lateral ele\ation in the mandibular ones,

and a corresponding depression in the maxillary. 20 to 22 vertical rows of teeth

above, and 13 in the mandible, opposite the symphysis. Scales tubercular, and

a spined vertebral row. Reddish-grey above, white below. Grows to 7 feet.

The Andamans.

R. Thouini, Lacep.

Teeth small, upwards of 100 rows in cither jaw. Skin granulated with a row of

compressed spines along the middle of the back, and smaller ones over the shoulders

and about the eyes. Brown, yellowish-white beneath.

The Andamans.

Family Torpedinidse.

Disk smooth. An electric organ situated between the pectoral fin and the head.

Mason says a 'Torpedo' is found on the coast. Day mentions two species:

Xarcine timlei, Bloch., with two dorsal fins, and which grows to 18 inches; and

Aitrape diptcri/gia, Bloch., with one dorsal fin, and which is somewhat smaller. A
species of Narcine (?) is common in the Bassein River, at Ngfx-pootau, if my memoiy
serves me.

Family Trygonidse.

Disk wide. Pectorals continued to the end of the snout, where they join.
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Ti:YciO>f, Adanson.

Niisal valves coalescent) and forming a (iiiadningiilar flap. Tooth flattonod, with a

central point, or transverse ridge. Tail without a tin, and armed with one or two
lanceolate serrated spines.

T. sKPiiKjT, Forsk.

Upper surface of head, hody, and haso of tail covered I13' thick, flat, or eoncave,

many-sided tubercles. Young reddish-brown. Adults lead-coloured, with terminal

two-thirds of tail black.

This species Mason says is common on the coast. It grows to a large size,

6 fo(>t or more across the body, and tlic wounds it can inflict with its tail are much
di-eaded.

Fdmily Myliobatidae

.

Body very broad from the large doxolopmont of the pectoral fins. Tliese fins

are not present on the sides of the head, but reappear as a pair of detached fins at the

end of the snout.

JEtod.vtis, MnUer and Henle.

Head distinct from disk. .Snout with a soft prolongation, internally supported hy
fin rays. Toelh liexagonal, broad, flat, with the lower dental lamiute projecting

beyond the upper. Tail whip-like, dorsal fin present near its base, and with a serrated

posterior spine.

JEi. N.VEI.VAKI, CuV.

Ra-ta-ehorm-dah. Andamans.

Tail three or four times as long as the body, triangular in section, as far as the
spine, and compressed behind it. Body smooth. Greyisli-olivo sometimes, greenish-
olive, or leaden grey, covered with black-edged, dirty-white, or bluish spots. Belly
white. Tail black. Iris golden-green. Teeth greenish-yellow.

The Andamans.
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HERPETOLOGY.

Class AMPHIBIA.
Colli -lilooded vertebrata which hreath by means of gills, mostly external in the

early stage of life and deciduous, afterwards by lungs. Adults finless. A metamor-
phosis before reaching maturity. Two occipital condyles. Oviparous. External

reproductive organs none. No species are poisonous.

Order nPHIOMORPHA.
Body worm-like, long, cylindrical and limbless. Skin smooth, with annular folds.

Eyes rudimentary. The young do not pass through an aquatic career, but arc

provided with short gills, which soon disappear. In the adult one lung is only

developed, the other remaining rudimentary as in most snakes.

Familij Cseciliidse.

EpicEnnu:, Wagler.

A small groove in front and below the eye near the labial mai-gin.

E. GLUTIXOSUM.

The labial groove incloses a short, slender, exsertile tentacle. Upper jaw
projecting. The eye distinctly seen beneath the transparent skin. From 280 to 320

transverse folds on tlie body and tail. Colour black, with a lateral yellow band on

either side. Grows to 15 inches.

Inhabits South India, Java, Siam, Tenasserim and Arakan.

E. MONOCHEOUM, Blccker.

This species differs from the last in wanting the yellow side band, and has been

obtained in Singapore and may be found to range into Burma.

Order URODELA.

Tailed amphibia, with lizard-like bodies, and tails well developed. Eeet two or

four. Gills permanent or deciduous.

Family Salamandridae.
TrLOTniTON, Anderson.

Teeth in both jaws. Skull surrounded in botli sexes by a prominent porous

ridge. Parutoids largo, auricular, flattened. A lateral line of porous glandular

knobs. A broad porous vertebial ridge. A permanent gular fold from paratoid to

paratoid. Tail long. Limbs well developed. Skin tubercular. Toes unwebbed,
4 to 5.
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T. VKimucosus, Andorsoii.

Sixteen glandular knobs alonp; the si'Ie, the tirst behind and above the axilla, the

last three behind the artieulatiou of the femur. Colour blaekish-brown, paler on the

chin, throat, and under surfaeo of limbs, all of which have a browuish-olivc tinge.

Under surface of the tail orange-y(dlo\v.

Males, body400; tail 3-7o= 7-75 inches.

Females, body 3-00
; tail 3-00= G-00 inches.

Common in the high country of Yunan, and extending into Sikkim.

The vcrtebriE of the trunk are opisthocuL>lian, but the sixteenth and all posterior

caudal vertebrae arc procoelian.

This remarkable species having been discovered in Sikkim, by Col. (i. B.

Jfainwaring, may possibly bo detected in the damp forests of Arakau, which are

(|uito as suitable to it as Sikkim.

Order BATRACHIA.'

Tailless amphibia breathing by lungs in the adult stage. Legs well developed.

Vertebra; proccelous. Oviparous. Respiration, owing to the rudimentary character of

the ribs, is an act of swallowing.

Fainihj Ranidae.

a. Vater frogs.

OxYQLossrs, TschuiJi.

Fingers free. Toes webbed. Vomerine teeth none. Tongue not notched behind.

0. L-TEVis, Giinth.

Tympanum indistinct, smaller than the eye. Skin with a few scattered tubercles.

Colour pale vinaceous, lighter on the limbs, and finely marbled. Below yellowish-

white, marbled with dusky on the throat. A distinct tarsal fold, and a very thin

one on the fifth toe.

Leugth, a little over an inch. Maulmain, where it ranges from the Philippines.

0. LIMA, Tsch.

Tympanum quite indistinct. Body above covered with small snbequal tubercles,

of which two rows on the chin and throat are conspicuous for their regularity.

Colour greenish-brown, with a pale dorsal streak. Femur dark -banded. Below
yellowish-white, with two brown bands from the middle of lower lij) to the belly.

Grows to a little more than an inch.

Maulmain, in company with the last in swampy grounds.

For full descriptions, see Stoliczka, J.A.S.B. 1870, p. 273.

Eana, Wagler.

Fingers free. Toes webbed. Maxillary and vomerine teeth,

R. KuHLii, Dum. et. Bib.

Hpa (generic).

Tympanum hidden. Skin in adults smooth above and below, but in the young
slightly tubercular on the sides. Colour greenish-brown, with a rufous tinge, marblecl

with darker, which marks become faint in large individuals. Sometimes a yellow
dorsal line. Tiie lower jaw has two large fang-like apophyses. Usual size 2 inches,

but grows to double that size. Ranges from Yuuan to Tenassei'im, Ceylon, China,

Java and Borneo.

' As thpse prices were poin;^ through the press, the British Museum C.italogue of Patracliia

Salientia, liy iMr. lioiileuger, camo iuto my liauds. I have been able t(i add Httle, tlierelore, from it here,

but have given Mr. Boulenger's arrangement of the Burmese species in the Appendix.

19
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R. TiGRiNA, Diuul.

Tympauum m(nk'ratc, as largo as the eye. Skin on the hack witli numerous

short longitudinal folds. Ahove hrown, with largo blackish spots, and with or with-

out a pale vertebral lino. Lips whitish, black-spotted. Colour varies rather from

admixture of greenish or yellowish. Mandibular apophyses distinct. Grows to 7

inches. Ranges over India and Burma.
Anderson describes the males during the breeding season as pale greenish-yellow,

with dark spots, and a pale vertebral streak ; and the larger females as greyish-olive,

with dark spots. This is the common ' Bull flog ' of the Europeans in India, and has

a powerful voice ; though when the animal is concealed, it is often difficult to make
out where the voice emanates from, by the sound.

R. cTANorHLicTis, Sclm.

Tympanum rather indistinct, as large as the eye. Mandible with two distinct

but not prominent apophyses in front. iS^o fold of skin across the occiput. Skin of

the back finely tubercular or nearly smooth. Metatarsus w-ith a single pointed

tubercle. Vocal sacs large. Upper parts dark brownish-olive, with irreguUir brown
spots. No pale vertebral streak. Below white. A white band behind the thighs

from ham to ham. Grows to 2 to 5 inches.

Inhabits Pegu, the Malayan Peninsula and Bengal.

R. GRACILIS, "Wieg.

Yar. Andamanensis and JVicoharensis.

Tympanum moderate, smaller than the eye. The skin of the back with short

longitudinal folds. Greyish-olive, dark-spotted, and limbs dark-barred. A pale vertebral

line generally present. Mandibular apophyses inconspicuous. This is a small species.

Stoliczka's largest Akyab specimen being 2-5 inches.

See Stoliczka, in J.A.S.B. 1870, p. 12.

Inhabits Burma, the Andamans, Nicobars, Siam and Hongkong.

R. FuscA, Blyth.

Tympanum indistinct or hidden. Two fang-like apophyses on the mandilile.

Skin subgranulose above, smooth below. A pale verteliral streak sometimes present.

Colour dark olive-grey above, white below ; upper lip black, as also the fold from the

eye over the tympanum. Limbs barred, and posterior surface of the thigh marbled. No
vocal sacs. Length of head and body (nearly) 6-5, of hind limb 9 inches.

This species appears to be closely allied to H. tigrina in its vomerine ridges, and

in the general form of its body ; but approaches R. Kuldii in its fang-like apophyses,

almost hidden tympanum and metatarsal tubercle.

Inhabits Tenasserim. See Blvth, J.A.S.B. 18.5.5, p. 719, and Anderson, P.Z.S.L.

1871, p. 198.

R. TusNANENsis, Anderson.

A glandular fold from the eye to the shoulder over the tympanum. A feeble fold

along the metatarsus, and along the fir-st toe, inclosing a small sharp-edged crescenlic

tubercle. A fold along the fifth toe. Upper surface densely covered with round warty

tubercles, each surmounted by a black horny granule. Greenish olive-brown, with

dark bands on the upper surface of the limbs. Beneath smooth, and brownish-yellow,

reticulately spotted with brown. Length 2 inches. Habitat llotha at 5,000.

Lyjinodytes, Dumeril et llihron.

Skin smooth, with a glandular fold along each side of the back, and usually a

second below the former. Fingers free. Toes webbed. Disks not much developed.

{Liimnoclyt.es is preferable to Ilyhrana as less misleading, as it is an essentially

water frog, and its dilated extremities do not (as has been supposed) indicate an

arboreal or semiarboreal life.)

L. Tytleei, Theobald.

Adult olive-green above, blackish on the sides anteriorly, and mottled with black

posteriorly. Tlie glandular folds arc white. Below pale, mottled with black. Limbs
barred witli brown.
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ITe;ul and boily 2-0, liiml limb 3-3 inches. Burma.
This is the ropresoutative in Bengal and Burma of //. enjthraa, wliirh it ilosely

resembh's, but ha.s, says Blyth, "shorter and stouter limbs and short anterior digits."

See Stoliczka, J.A.S.B. 1870, p. 148.

L. NIGROVITTATUS, Blytll.

Colour " above ruddy plumbeous, below albescent with a broad blackish band

from the nostril to the base of the hind limbs," with a slightly palish u])pcr margin

in place of the broad white stripe of L. erylhrmus. Limbs posteriorly dark-marblud.

Head and body 2-0, hind limb 3' 15 inches. Inhabits Tenasserim.

L. XicoB-UiiE>\sis, Stoliczka.

Much like the last, but tympanum larger (" a little smaller than the eye "), and
the disks more developed. Colour greenish-olive, almost black in some mah^s. Sides

and loreal region black. Below black-mottled
;
yellowish between the thighs.

Head and body of male 20, hind limb 3-25 inches. Inhabits the Nicobars.

L. GEAXCLOS.i, Anderson.

Tympanum nearly as large as the eye. Two glands behind the mouth, Init not

prolonged along the side. Two well-developed metatarsal tubercles. Back granular,

with a few scattered tubercles in the sacral region. Colour above olive-brown. A
dark lateral band and a narrow white streak from the eye along the glandidar

Ibid behind the gape. Throat dusky. Below yellowish, reticulately spotted with
brown. Legs barred. Grows to 2-2 inches. Inhabits Assam and Pegu.

L. Marc.ariaxa, Anderson.

Body slender. Tympanum nearly as large as the eye. Vomerine teeth very

fully developed on two obscure ridges, widely separated. Limbs long and slender.

The web reaches the disks on the toes except on the fourth. A small elongated

tubercle at the base of the first too. Disks on the fingers feebly developed, on the

toes more so. Skin smooth. A glandular lateral fold. Above dark olive-brown,

with a blackish band through the eye to the groin, and a narrow pale yellowish line

from the eye to the shoulder. Limbs banded. Throat and chest almost black.

h. Ground froi/s.

Xenophrts, Gilnther.

Fingers and toes tapering, free. Tympanum small. Xo paratoids. Vomerine
teeth present. Ujiper eyelid well developed, but without appendages.

X. MOXTICOLA, Giinth.

A linear fold from the orbit over the tympanum to the axilla. Tongue large,

not notched behind. A fold on the nape, with the angle pointing backwards. Colour
above brownish-olive. A dark spot on the crown. A brown spot below the eye, and
u brown band below the supratympanal fold. Lower parts brown-marbled. Head
and body 2-75

; hind leg, 4-1 inches. See Anderson, in T.Z.S.L. 1871, p. 200.

Pegu and Sikkim.

CALopHRrxus, Tschudi.

Berdmorea, Stoliczka. (Proc. As. Soc. Beng. 1872, p. 14C.)

Habit bufonine, with proportionately short hind limbs. Head moderate, triangnlar.

Fingers free, toes webbed ; tips of both very slightly swollen, truncate ; heel with two
small tubercles. Skin granular. Tympanum distinct. Eustachian tubes rather large.

Tongue entire. Maxillaries sharp, edentulous ; intermaxillary not ossified. An in-

terrupted Ibid of skin behind the choana;, and two others further on on the palate, both
papillose, but the posterior much stronger than the anterior.

C. ixtj:rlixeata, Blyth.

The live animal is one of the most beautifully coloured frogs. The entire body
is strongly tinged with vinaeeous red, paling to golden yellowish on the lower belly.

The two longitudinal dorsal bands arc som(!times not very conspicuous on account of

the entire upper surface being reticulated with narrow vinous brown bands ; the large
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round sjjots Lu front of the bases of the femora are deep purplisli black, encircled with

goklen yellow. The sides are also purplish black near the edge of the back, but the

colour shades into jmrijlish towards the belly ; lips, throat and breast rich vinaccous.

The fold across the occiput in the type specimen, re-described by Dr. Anderson,

appears to be accidental, for another beautifully preserved one does not show a trace of it.

Length of body I'S, hind liuib measured from vent 2-1, fore limb 1-1 inch.

Both in the type and another specimen collected by Theobald in Pegu, the skin

above is not only porose, but throughout distinctly granular. (Stol. I.e.)

Inhabits Pegu and JIartaban, sheltering itself under stones, in damp forests.

MiCKonrL.i, TscJiitdi.

Head small. Teeth none in jaws or palate. Tongue entire behind. Tympanum
hidden. Fingers free. Toes webbed. Tips of both more or less dilated.

M. (Exgtstoma) c.\rnatica, Jerdon.

Disks small. Metatarsal tubercles two. Colour above isabelline or yellowish-

brown, with a dark bottle-shaped mark from between the eyes ; on the back a triangular

black mark above the auus. Limbs brown-barred. A jiale streak from the eye to the

shoulder. Chin and throat dusky. Belly whitish. During life the sides have a faint

rosy tinge, much as in t'aUula pulchra.

Head and body 1-0
; anus to metatarsal tubercle 1 inch. Maulmain, under logs.

See Stoliczka, J.A.S.B. 1870, p. 154.

M. (Engystoiia) Behd.morei, Blyth.

Calhda natatrix, Cope.

Tympanum concealed. Head small. Tore limbs small. Hind limbs very large,

and toes fully webbed. Colour above dusky. Throat dusky. The rest of the lower

parts wbite. A dark bottle-shaped mark from between the eyes.

Head and body 1-50; hind limb 2-80 inches.

Pegu, abounding in hill-streams and the adjoining forests.

It is contrary to facts for Dr. Anderson (P.Z.S.L. 1871, p. 202) to state that I

identified D. pulchrum with this species. In my Catalogue, cited by Dr. Anderson,

it is distinctly shown that there were no sjyecimens of D. pulchrum in the Museum, and

B. Berdmorei follows beneath Enifi/stoma, though, by a typographic error, the species

is printed in italics. This is the sole ground for Dr. Anderson's absurd and

mischievous allegation.

Glyphoglossus, Giinther.

Tongue long, free, and notched behind and in front ; divided into two lateral

halves by a deep groove. Tympanum hidden. Openings of eustachian tubes small.

Toes broadly webbed. Metatarsus with a large shovel-like prominence.

G. MOLOSsus, Giinth.

Snout very short. The lower jaw trimcatod in front into a fleshy semicircular

disk. Body short, and thick. Limbs very short. Skin on the loins loose. Pupil

vertical. Skin smooth. Colour above uniform brownish-olive, marbled with brown

on the sides and limbs ; below whitish.

Length 50 mill. Inhabits Eastern Pegu.

The type specimen only is known. It was taken by myself under the following

circumstances:—I had halted one day within the tidal portion of the Irrawaddy

Delta, to enable my boatmen to prepare their dinner. One of my servants having

cooked his rice, poured out the hot-water as usual on the ground, and some of it went
down a hole that hapjiencd to be near the spot. No sooner, however, had the hot-water

disappeared, than out scrambled, in great haste, a Hue Ghiphoglossus, only, alas ! to be

transferred to a collecting jar. So true does it often prove

" Incidit in Scyllam qui vult vitare Cliarybdiu !

"

Callula, Gray.

Habit stout. Head and gape short. Teeth none. Tongue entire, free. Skin

smooth. Tympanum hidden. Tips of fingers enlarged, of toes less so.
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C. prixnitA, Giaj'.

HylmdaclijlM biciltuttis, Cantor.

Eye rather small. Thigh enveloped in the skin of the si<lo. Back and outside

of limbs brownish olive, with some small black spots, iluzzle and side reddish grey,

or rosy, the tint varying with season, the colour forming a side baud edged with

black and tlie two confluent across the snout. Below this reddish band a dark band
concolorous with the back comes on behind the eye and hardly reaching to the loins.

Cliiu dark. Bully marbled. Iris golden brown, rupil transversely rhombic.

Grows to over 3 inclies.

This fine species is very common in Pegu, and harbours under stones in damp
spots like a toacl. The enlarged finger-tips bear no relation to arboreal habits, and

would seem to be merely simulative of the adhesive disk on the digits of tree frogs,

and functionless unless of use in forming a bed in soft earth.

The following species has been separated by Stoliczka from CalluUa.

Calluella, Stoliczka.

Habit stout. Head and gape short, maxillary and vomerine teeth present,

choanaj and openings of eustachian tubes small, two folds across the palate, lower jaw
with two prominences. Tongue entire, free behind. Fingers free, toes webbed,

both with truncated, but not swollen tip. Metatarsus with an inner shovel-like

prominence. Processes of sacral vertebra} dilated. Tympanum hidden. Skin smooth.

C. GUTTULATA, Blytll.

Eye small. Colour variable, above pinkish-olive maculately marbled with

black-bordered brown spots. A transverse black mark across the vent. Tbe
reniform marbUng somewhat resembles the arrangement of water drops on an oily

surface.

Length over 3 inches. Inhabits Pegu.
Stoliczka adds :

—" Blyth, when originally describing the species as a Mcgaloplirys,

must have noticed the maxillary and vomerine teeth, and was, therefore, not very

•wrong in his determination, but his description is so insufficient, that I would have

hardly ventured to identify the present species with it, had Dr. Giintlier not done so.

Calluella appears to connect Pyxieephalus with Mfi/tilop/iri/s, ditfeiing from the

former by the entire tongue and fi'om the latter by the absence of cutaneous prolon-

gations on the eyelids. It evidently belongs to the family Bicroglossida.

" Although this species extemally most closely resembles the type of the genus

Callula, C. pulchra,—except in having the tips of fingers and toes scarcely swollen,

instead of dilated,—it essentially differs by having two very distinctly toothed ridges

extending from behind the choanoe towards the centre of the vomer and also by the

toothed maxillaries and intermaxillaries. An adult specimen of about the same
size as the one figured by Gunther shows these characters very distinctly, but
in young ones these denticulations are scarcely or very deficiently traceable. I have
examined a large series of Callula pulchra, but as none of them show any teeth on

the vomer or on the maxillaries, a generic separation of the present species appears to

me justified."

LEPTOBEACniUM, Tiichudi.

Vomerine teeth none. Fingers free, toes webbed at the base.

L. Hasseltii, Tschudi.

Nireus pulcherrimus, Theobald. British Burma Gazetteer, Vol. I. p. 638.

A few specimens of this most lovely frog were captured by me in stream beds

in the Arakan hills, but all were subsequently lost. The following brief note may
serve to lead to the recognition of the species. Length about an inch. Mouth very

broad, bufonine. Colour light pinkish silvery-grey. Back beautifully ornamented
with velvet black reniform spots. Pupil of eye lozenge-shaped, vertical

;
the upper

half bright orange, the lower black. Legs feeble.

Inhabits tlie Arakan Range or Western Yo-ma. This is a remarkable habitat

for such an animal, as it was only previously known from Java.
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c. Tree frogs.

Family Polypedatidse.

Fingers and toes more or less dilated ;it their tips into pneumatically prehensile

disks, in accoidance with their arboreal habits.

PoLTPEDATES, Dumeril et Bihron.

Skin smooth. A fold from the eye to the tympanum, but none along the back.

Tongue elongate and deeply notched behind. Fingers partly, toes broadly webbud.

Disk well developed. Habits arboreal, crepuscular. Females larger than the males.

P. MACULATUs, Gray.

P. leucomystax, Dum. et Bib.

Eye large. Tympanum nearly as large. Skin smooth above. Disks largo.

Fingers slightly, toes broadly webbed. Colour variable, pale-brown or grey above.

Liml)s barred. Upper lip pale. A dark streak through the orbit and tympanum.
Under parts dirty white.

Females grow to 3'5 inches. Males to 2-25 inches.

Ranges through India to Burma and China.

These animals art! arboreal and crepuscular, and during the day remain in

concealment under bushes in damp spots. As the shades of evening spread, their

feeble jiiping note may bo heard, and they may bo seen if carefully looked for

moving al>out among the branches, and not unfrequently assuming grotesque attitudes,

holding on with out-stretched limbs to twigs, either arrested in these attitudes,

by the approach of the observer, or on the outlook for insects. They also enter

houses in pursuit of insects, and theu' presence is perhaps first announced by the

heavy flop of their bodies falling from the walls or ceilings on the smooth surface

of a table or the polislied floor.

P. TuNNANENSis, Anderson.

Tympanum more than lialf a diameter of the eye. Vomerine teeth in two
oblique, convergent but separated ridges. Thumb much swolk'n in the male. Disks

feebly developed. A few wart-like glands behind the gape and a series from the

shoulder along the sides, in the position of the fold on ILjlaranix, with numerous wart-

like glands below it. Belly minutely granular. A circvdar granular area on the chest.

Above dark-greenish brown, with ragged dark-brown spots. Limbs and feet barred.

Jaws spottecl. Below yellow, sometimes faintly spotted. Length 2'73 inches.

Near Hotha at 4 to 500 feet.

It differs from its nearest ally P. marmoralm, by its smaller disks, and "more
emarginatc interdactyle membrane."

In Boulenger's Catalogue of the Batrachia Salientia, this species is transferred to

Rana, and i-euamed R. Audemonii, in conformity with the author's practice of disre-

garding the significance of the digital disks, and selecting as of more importance the

absence or presence of an interdigital web. The natural genus Pohjpcdates hence

comes to be split up, those species with weh between the fingers being referred to

Rhacopliorus, and those without, to Rana.

P. JIARMOKATUS, Blyth.
/'. Afyhana, Giinther.

Tympanum very small, the size of one of the finger disks. Vomerine teeth in

a straight line interrupted in the middle. Disks well developed. Skin smooth or

sometimes finely gi-anidar above and more coarsely so on the sides. Above brown,
very finely marbled or spotted with pale yellowish brown. Below yello^vish, un-
spotted. Throat sometimes brown-spotted.

Ranges from Darjiling to Pegu and Yunan.
This species, because its fingers are free, is transferred by Boulenger to Rana,

in spite of its well-developed digital pads. As it is next to certain that the species

did not come from Afghanistan, but from the Eastern Himalayas, Blyth's name seems
entitled to retention.
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P. QrABRILIXEATUS, Wiog.

Closely resembles P. niarmorafus, but the vomerine teeth are in two distinetly

oblique convergent series. Colour above brownish-olive, with four dark and black-

edged bands down the back. Grows to 3 inches. Inhabits Tegu and Tcuasserim.

P. Liviurs, Blyth.

Sl<in smooth, and only granuloso on the posterior part of the thighs. Colour

above dull olive-green. Below w hitish, and the membranes of the toes dusky.

Head and body 3'6
; hind limb b'.3 inches. Inhabits Tenasserim.

IxALUS, Dumcfil et Bthrnn.

Characters of Pohjpedales, but without vomerine teeth, and of a smaller size.

I. LATERALIS, Audcrson.

Olive above, slightly tinged with green ; below yellowish, marbled with brown.
Sometimes a triangular patch, with its apex directed backwards, between the eyes.

The web of the foot is prolonged as a fringe or border along the toes. Bhamo.

I. K.iKniEJTsis, Anderson.

Tympanum less than half the size of the eye. Disks large, and blackish. Toes,

except the fourth, fully webbed. The wrist nearly reaches the snout. The heel reaches

a little beyond it. Above dark olive-black, paling on the limbs to brown, banded with
blackish-brown. Throat, chest, and sides marbled with brown, and whitish. Belly
yellowish, obscurely brown-spotted.

Length of body 0-93 inches; fore-limb 0-57
; hind 1-62.

Inhabits fields in the Nampoung Valley at 1000 feet.

I. TUBEKCTLATus, Audcrson.

Eye rather largo, -with finely tubercular eyelids. The tympanum one-fourth as

large as the eye. The wrist and heel both reach the tip of the snout. The disks of the

fingers are larger than those of the toes, which are feebly webbed. Colour above
uniform dark olive. The small tubercles white. Sometimes a yellowish interocular

band. A black spot on the groin extending up the side, with two yellow spots. Legs
banded. Elbow yellow. Sides of snout and upper lip marbled yellowish and olive,

and lower lip and chin yellowish and brown. Chest and belly yellow, finely pimc-
tiited with brown.

Length 0'80; hind limb 1'35 inches.

Marshy flats on the Nampoung River, in the Kakhyen Hills.

I. ciNERASCENS, Stoliczka.

Body small, stoutish, moderately depressed, above with a few scattered tubercles

;

below on chin and throat smooth ; on the belly, and the lower side of the femora,
very densely and coarsely tuberculated, the tubercles being flattened and more or less

distinctly polyhedi'al. Snout short, obtuse, shorter than eye, but equal to the length
of the exposed pupil, or to the distance between the eyes, which are very prominent

;

nostrils rounded, very slightly swollen and somewhat laterally placed below the
indistinct canthus rostralis ; tympanxim quite indistinct ; a fold runs from the upper
eyelid posteriorly to tlie shoulder. Fingers quite free, elongated with well-developed
swollen discs, which are only slightly smaller than those on the toes, the latter being
barely half-webbed

; metatarsus with a small inner tubercle and a very indistinct one
at the base of the fourth toe ; no fold on the tarsus. Tongue broadly oval, distinctly

notched behind
; eustachian openings small and very wide apart.

Colour above olive ashy, very minutely fi-ecklcd with dark, paling at the sides
;

a broadish somewhat indistinct band between the eyes, one irregular band on each
side of the back, legs and arms 3-banded, the middle band being in each case broadest
and most distinct ; a spot on the knee, a few small spots on the tarsi and toes, and a
large spot round the anus are dark ashy, often encircled with a more conspicuous
enlarged black line ; shoulder fold, a few small spots on the lips, one spot on the side

of the posterior belly, followed, and partially encircled, by a silvery yellow tinge, the
inner basal half of the femora, and, to a great extent, also their hinder side, and the
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tors iiiternallv arc blackish. Below pale brownish white, somewhat purer on chin
ami throat, and all over finely speckled and punctated with dark.

The specimens exainined appear to bo quite full grown ; the largest measures
only f of an inch Inhabits ilaulmaiii.

Hyla, Diimen'l et Bihron.

Differs from Folyjiedates in the tongue being entire, or but feebly notched behind.
Males with vocal sacs.

H. CnrxENSis, Giiuther.

Tympanum one-third as large as the eye. Fingers partly, toes fully webbed.
A distinct fold across the chest. Vomerine teeth in two small groups between the

hinder part of the choana;. Above uniform green, below white. Some black spots

on the sides, loins, and thighs. A dark band from the snout to the tympanum.
Length TS inches. Inhabits Momicn in Yunan.

Toads.

Famili/ Bufonidae.
Btfo, Lnurcnti.

Skin warty. Parotoids swollen. Tongue free, entire. Fingers free. Toes
partially webbed. Teeth none.

B. MEL.iNO.STICIUS, Schu.

The common toad of India attains a large size in Burma, one specimen from
Maulmain measuring 6-5 inches (Stoliczka, J.A.S.B. 1870, p. 157). It is also

found in the Nicobar and Andaman Islands.

B. ASPEE, Schn.

Tympanum distinct, but very small. A conspicuous groove along the vertebral
line. A cutaneous fold along the inner side of the tarsus. The physiognomy of
this species, says Giinther, is "very peculiar, in conse(juence of the prominent eyes
and of the short snout, with angular canthus rostralis and perfectly vertical loreal

regions." Grows to 5'5 inches or more.
Ranges fi'om Borneo as far north as Mergui.
Toads arc useful animals, especially in gardens, whore they destroy slugs and

insects. They would seern to be capable of appreciating the kindness and pro-
tection of man, or in other words of being easily tamed. In Maulmain a very
large toad u.sed to come up every night into the verandah of the house in search of

insects, and was frequently taken up in the hand and inspected, hut evidently felt

himself quite at ease, and at home as it were. He was once seized by a large snake,

but his lusty croaking brought him speedy succour, and he escaped for the time with
a good fright. He eventually disappeared after a visit paid me by a friend who was
making a ' colleclion,' and who I fear was tempted by my poor toad's size and beauty
to slip him into one of his .store jars.

" En iterum cnidelia retro

Fata vocaut, couditque natantia lumina somnus."—Georgic IV. 495.
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Class REPTILIA.

Cold-blooJeJ Tortel)rat;t, which breathe by means of lungs tlirongh'iut life, and
undergo no metamorphosis. The body covered with plates or scales. One occipital

condyle.

Order OPHIDIA.

Body slender, cylindrical, covered with horny scales, no cxtei'ual limbs. No
eyelids. Mouth dihitable. Tongue bifid. All the bones composing the upper and
lower jaws are movable, and united by ligaments or muscles, and not by cartilage.

This peculiar structure enal)les the mouth to be enormously dilated (Pascoe).

Reproduction ovipai'ous or viviparous. Vent linear, transverse. Tongue and repro-

ductive organs bitid.

HARMLESS SNAKES.
"Innocuous serpents (writes Dr. Mason) are very numerous from the diminutive

blind worm, that hides itself in its burrow, to the gigantic python that displays its

coat of many colours on the tree tops, ready to dart upon any animal that seeks the

shade. The Burmaus have marvellous myths concerning the ' blind snake ' and the

short-tailed earth snakes. They say that each snake has a head at each end, and

runs at pleasure either backwards or forwards. Cut one in two and immediately one

half runs off in one direction and the other in an opposite direction, ilore than this,

I had a Burman before mo who by some misadventure killed one of these snakes,

and immediattdy, lie knew not how, two others appeared by the side of the dead one.

Others say this snake has a head and tail, but that they change places every six

months. It can throw itself six feet at a jump against an elephant, and as soon as it

strikes, the elephant reels from one side to the other, and immediately falls down
dead. Hence one of the common names is ' The snake that shoots tlie elephant.' On
account of its power of self-midtiplication it is called ' Father of the birtli of many.' "

It is not quite clear to which of the two snakes mentioned above [I'yphlops and
Cijlindrophis) the above legends apply. Doubtless they are applied loosely to more
snakes than one, just as in India the name ' two-headed snake' is applied to -Eri/r,

though in Burma, where AVi/x is not known, the name with its nexus of myths is

bestowed on Typhlops or CyUndrophis.

Of reptiles as food, Dr. Mason writes: "The reptiles form a much more
important branch of Zoology in a tropical country like Burma than they do in a

temperate land like England. Both their number and variety are vastly increased.

Their utility for food is very considerable to the natives of this country. All the

tortoises and turtles arc eaten, and the crocodiles, sauriaiis, snakes and frogs are not

wanting in a Karen's bill of fare. Still, if man's olfactory nerves were given to aid

him to select his food, as they seem to have been, there is little of the flesh of

reptiles that can faii-ly pass muster." The above verdict of Dr. Mason is, I think,

too sweeping, though raw snakes have a repulsive odour. As I have probably

consumed more reptilian flesh than Dr. Mason, I may perhaps be allowed to observe

that most tortoises and turtles are good eating, and their flesh, and that of lizards,

is not more oftensive when raw, than fish, and incomparably less offensive than the

odour evolved from the fresh and recking flesh of either uuiu or monkey.
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Famlhj Typhlopidae.

Tvrm.ors, Burneril et Bihron.

T. HonsFiELDn, Gray.

Fi'onto-nasal in contact witli the second labial. Nasal and fronto-nasal united.

Colour dark blackish-olive above, passing to dull yellowish on the belly. Grows to

17 iuehes.

Kanges from Assam to Tenasserim.

T. BOTHUiOHHTNcnDS, Giintlier.

Fronto-nasal in contact with the second labial. A round groove larger than the

nostril in the suture between the nasal and fronto-nasal. A smaller groove on the

suture between the rostral and nasal. Colour uniform brown. Grows to 1 1 inches.

Has been taken at Hurdwar, Assam and I'inang.

T. Andamanexsis, Stol.

Fronto-nasal in contact with the second labial. Nasal and fronto-nasal separated

hy a suture above and below. Fronto-nasals do not meet behind. Colour' brownish-

black above, sides vinaceous. Below paler, white-mottled.

Inhabits the Andamans.

T. BuRMANus, Stoliczka.

Fronto-nasal in contact with the second labial. Fronto-nasals just touch each

other in a point behind the rostral. Nasal separated from the ironto-nasal by an

extremely fine short suture. Colour vinaceous black above, paler on the sides, yellow

below. The snout in front pale yellow.

Inhabits Maulmain.

T. Braminus, Daud.

The fronto-nasal separated from the labials by the nasal and prteocular shields.

Nasal separated from the fronto-n:isals, but in contact with the praiocular. Colour

uniform brown, paler below. Grows to 8 inches.

Inhabits India and Burma.

These snakes are rather difficult to distinguish from each other, especially if

much injured, as their specific characters are mainly minute differences in the

arrangement of the head shields. In all species the scales are smooth and imbricate,

the eyes rudimentary and covered by the head shields, the upper labials four, and

the cleft of the mouth inferior and very small. In spite of this helpless organization,

they are regarded generally with much awe in IntUa no less than in Burma.

Famili/ Tortricidae.

Cyi-rNDEorms, Waglcr.

C. ETTFUS, Laur.

Nostril in a single nasal. Nasals united behind the rostral. Eye surrounded by

a supraorbital, a postocular, two labials and a frontal. Colour brown. Belly with

white cross-bands (perhaps red seasonably). A red collar and red below the tail.

Scales 1 9 to 2 1 rows. Grows to 30 inches.

Inhabits Pegu and Tenasserim.

" Under certain circumstances" (writes Dr. Mason) " the Burmans say the bite

of this serpent is fatal. These are five: gnan-noutig, loo-sowig, yo»»g-soii»g, Inn-somig,

ne-nounq, ' Snake oblique, man oblique, turban obli<jue, road oblique, and sun

obliqiu".' That is, if the snake approaches a man with its head askance, as tliis

snake is always said to do, and the man look at it askance, and if his turban be jmt

askance, and he be moving on the road askance, and the sun be askance descending in

the heavens; when these five circumstances nu'ct, if the snake bite, which by the

way is always very improbable, death will certainly ensue !

"



lIEltPETOJjxn: 299

Fdiiiih/ Xenopeltidee,

Scales in 15 rows, polislied. Eye small. A mental fold.

Xexopeltis, Eeinwardt.

X. rxicoLOR, RL'in.

Scales in 15 rows, larRC and polished. Prfcocular large, rcplaeinp; tlio absent

loi-eal. Five occipital s]ueld,s. Colour uniform steel blue splendidly inideseent,

below whitish. Young specimens have a white head. Grows to 50 inches. Inhabits

Pegu and Tenas.serini. This is a thick-set, repulsive and venomous-looking snake.

It is one of those harmless snakes which have no loreal shield.

Faiiiih/ Calamaridae.

Calamakia, Boic.

C. SiAJiEXSis, Giinther.

Scales smooth, in 13 rows. Upper labials 4. One pair of frontals. Loreal

absent. Colour olive, or Hcsliy grej-, witli eleven narrow black lines down the bai'k,

the vertebral and alternate lines thicker tlian the rest. A yellow collar beliind the

head, and another black-edged yellow collar below it. Grows to 9 inches.

Inhabits Pegu.

Family Oligodontidae.

SiJioTKS, Dumeril et Bihron.

Scales smooth, in 17 to 19 rows. Two nasals. Head symmetrically oniamcnted.

S. CKUENTATUs, Theobald.

Scales smooth, in 17 rows. Loreal small. Seven upper labials. Anal bifid.

Colour above uniform umber brown ; beucatli yellowish-white, witli numerous sr^uare

black blotches. Tail beneath bright red, black-mottled. Grows to 15 inches.

Inhabits Pegu.

S. Theobaldi, Giinther.

Scales smooth, in 17 rows. Loreal elongate. Eight upper labials. Anal bifid.

Colour brown, with a pale vertebral streak, and a pair of light lines down the back
along the fifth outer row of scales. The buck marked by reticulated black streaks.

Inhabits Pegu.

S. BiCATENATus, Giiuthcr.

Scales smooth, in 19 rows. Two proeoculars. Anal entire. Colour variable,

brown, pale brownisb-salmon, or uniform brick-red. A pale verteljral line, and a second
below it on the side. Scuta with dark marginal dots. Grows to 31 inches.

Inhabits Pegu and Tenasserim.

S. AMABiLis, Giinther.

Scales smooth, in 19 rows. One prajocular. Anal entire. 'Back barred with over
forty narrow black-edged yellow cross-bars. Below white, with an irregular series of

blackish spots along either side of belly. Young only known.
Inhabits the Arakan Hills.

Famihj Colubridge.

Head distinct. Eye moderate or large. Pupil round. Subcaudals divided. A
mental groove.

Ablabes, Gunthrr.

Scales smooth, in 13 to 17 rows. Anal bifid. Teeth numerous, equal.
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A. scKirn-s, Birth.

Scales smooth, in 13 rows. Colour above brown, with a fi'w black dots on cither

side of the spine anteriorly. A white collar on the nape. J3cncath white.

Inhabits Martaban.

A. BisTEiGATUs, Giintlier.

Scales smooth, in 17 rows. Prtcociilar 1. Postocnlars 2. Upper la>)ials 10.

Fourth, fifth, and sixth cuter the orbit. Head black, emitting on either side a dis-

tinct black band continued to the end of the tail. A yellow dot on each occipital and
two on the nape. A chain of black spots on the nock, continued as dots to the tip of

the tail. Back ruddy brown, paling behind. Sides grey. Belly yellow. Anal divided.

Body 7-8; tail'so inches.

Prome.

A. coLLAEis, Gray.

Scales smooth, in 17 rows. Prreocular 1. Postocnlars 2. Labials as in the last.

Loreal longer than high. The occipital does not reach to the lower postocular.

Colour brown above, white below. A vertebral series of black spots, anteriorly.

Two black bands across the head. A yellow-margined black collar on the nape.

Ventrals with a black splash at either end, and anteriorly a pair of median dots.

Grows to 32 inches.

Inhabits the Arakan Hills and Ui^per Burma.

A. NiCOBARIENSIS, Stol.

Scales smooth, in 17 rows. Light brown, with two white longitudinal bands

commencing from a broad black collar and fading posteriorly. Each band is broken

up by a series of quadrangular equidistant black spots. Lips yellow. A black band
fi'om the eye to the gape. Belly white, each ventral with a black side dot.

The Nicobars, where it seems to be the local representative of A. melanocephahis.

Coluber, Linnmus.

C. NuinALLi, Theobald.

Scales smooth, in 23 rows. Colour reddish grey, with four rows of elongate

rhomboidal black spots, each inclosing a pale centre. Those spots disappear poste-

riorly and are replaced by four deep brown bands. An oval black spot between the

eye and gape.

Inhabits Pegu.

Elaphis, Dtimeril et Bihron.

Scales keeled. Ventral shields over 200. Nasals two. Pupil round. Maxillary

teeth equal.

E. YuNNANEXsis, Audcrson.

Scales on the body in 23 rows. Ventral scutes from 252 to 258. Colour bright

olive yellow, darker on the upper surface of the head. A narrow black line from
behind the eye of the nock. A series of irregular elongated black spots down each

side of the vertebral line, anteriorly connected by a narrow black area, and sometimes

forming yellow-centred ocelli. Posteriorly a broad yellow vertebral band to the end
of the tail. Behind the twenty-fifth ventral conic in some 12 or 14 yellow-centred

black rings, replaced posteriorly by dark brown oblong spots, which become confluent

on the tail. Some of the ventrals laterally dark marbled.

Body 48-17
; tail ll-0= 59-17 inches.

Momien.

CoMrsosoMA, Dumeril et Bilron.

C. MELANUltUM, Schl.

Scales keeled, in 19 rows. Colour anteriorly brown, posteriorly black. Belly

yellow before, black behind. A yellow vertebral band, broadly edged with black,

behind the neck. Grows to 65 inches.

Inhabits the Malayan Archipelago and the Andamans.
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r. EADIATUM, Solll.

Scales kodetl, in 19 rows. Colour pale but rii.'h red brown. Eiliiiid the head

four blaek stripes commence abruptly aud taper otf to about the middle of the body.

Sides of the body dark slaty, extending to the belly. Beneath tail, yellowish. Grows
to 76 inches.

Inhabits Assam, Pegu, Tenasserim, etc.

This is the ' rat snake' of Europeans in Burma. ]\rason remarks " The Xarens call

it the ' striped squirrel snake,' because they say its markings resemble those of the

striped squiirel. One that dropped from the roof of my house into the dining room,

on being attacked by a cat, defended itself furiously and came off victorious. I have

seen them in the act of swallowing rats twice the circumference of their own bodies."

When one of these snakes hiis got into the roof of a house, the fact is often made
known by the uneasiness of the rats, who may be seen hurrying backwards and

forwards along the beams, often with their young in their mouths, transplanting

them from one end of the house to the other, and not unfrequently dropjiing a callow

rat, in their haste and fright, on to the table at wliich one may be writing or taking

tea.

Pttas, Fitzinger.

P. HEXAGONOTus, Cantor.

Scales smooth, in 17 rows. The vertebral row enlarged. Loreal one. Colour

brown above, yellowish below. Grows to 02 inches.

Inhabits Arakan and the Malayan Peninsula.

P. Mucosrs, L.

Scales in 17 rows, some 7 of which are keeled, and the vortebrals rather enlarged.

Three loreals. Colour bro\^^lish olive, the scales dark-edged, especially Ijehind, where
the body and tail have in consequence a reticulated ai)pearance. Grows to 91 inches.

Inhabits all India and Ceylon, the whole of Burma aud its islands, aud the Malayan
countries.

P. KOREOS, Ilein.

Scales smooth, in 15 rows. Vertebrals not enlarged. Scales faintly keeled

posteriorly. Two loreals. Colour the same as the last. Grows to 86 inches.

Inhabits Assam, Arakan, Pegu, Tenasserim and the M alayan countries.

Tropibonotus, Kiihl.

T. puNCTULATus, Giiuther.

Scales smooth, in 1 5 rows. Colour very variable. Adult males above dark umher,

helow white, the two colours sharply separated. U])per labials white. Adult

females light brown, much mottled with yellow, which sometimes predominates.

Inhabits Pegu.

T. zEBRijJUs, Blyth.

Scales smooth, in 15 rows. J^ape black-banded. Colour plumbeous, black-spotted.

Sides barred with black bars, and a white spot above. Young only known.
Inhabits Mergui.

T. ANGTJSTicEPS, Blyth.

Scales keeled, in 17 rows. 8 upper labials. PrfBoculars 2, 3 or 4. Postoculars

4 or 5. Colour above plumbeous, uniformly spotted with blaek. Grows to 41 inches.

Inhabits Assam and Arakan.

T. jiACROP.s, Blyth.

Scales keeled, in 17 rows. 8 upper labials. 1 prneocular. Colour uniform brown,
or with a dorsal series of reddish-brown spots. Neck with an indistinct arrowmark.
Belly marked anteriorly with large quadrangular brown spots, posteriorly blended

with brown. Neck sometimes greenish, and body with black and yellow reticulations.

Grows to 39 inches.

Inhabits Sikkim, the Khasi Hills, and the Pegu Range west of Toung-ngoo.
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T. xuaiocixcii's, lUyth.

Scales keeled, in 17 rovvs. 8 upper labials, the penultimate and antepenultimate

upper labial very lar<;e. Colour reddish brown, jjussinf; into greenish on the utek and
head. 8ume 50 narrow black bars across the back. Grows to 27 inches.

Inhabits Pegu and Teuasserini.

T. QUINCUNCIATUS, Schl.

Scales keeled, in 1 9 rows. 9 upper labials, the fourth and fifth enter the orbit.

Nostrils valvular. Colour variable. Above grey, brown or greenish olive, with from

three to seven rows of black spots down the body in quincuncial order. Sometimes
red spots are present, and in tlie young dark bars. Sometimes in place of the black

spots there arc dark lines and yellow spots. (Jrows to 51 inchis.

Inhabits all India and Burma, and the Malayan countries, the Andamans, etc.

T. juxcEUS, Cantor.

Scales keeled, in 19 rows. Kine upper labials, the fourth, fifth, and sixth entering

the orbit. Colour greyish-olive, with a row of whitish spots on each side of the back.

Urows to 27 inches.

luhabits Assam and Pinang (and no doubt Burma).

T. BELLULUs, Stoliczka.

Scales keeled, in 19 rows. Nine upper labials, the fourth, fifth, and sixth entering

tlie orbit. Colour olive brown, with two series of black dots along the back. Pra30cular

and postoculars bright yellow. Ventrals and subcuudals black-edged.

Inhabits the Pegu Range west of Touug-ngoo.

T. MODESTUs, Giinthcr.

Scales in 19 rows. Nine upper labials, the fourth, fifth, and sixth entering the

orbit. Ventrals 154 to IC8. Subcaudals 82 to 122. Uniform olive brown. Below yellow.

Each ventral black dotted at its angle, the spots confluent posteriorly. A narrow pale

olive-yellow lateral band anteriorly. In one male from Yuuau the subcaudals were

entire.

Eanges from the Khasi Hills to Western Yunan.

T. suBMiNiATUS, Kein.

Scales keeled, in 19 rows. Eight upper labials, tlie third, fourth, and fifth

entering the orbit. Colour olive-brown, passing into yellowish-green on the neck and

head. l?ody anteriorly handsomely reticulated with black and yellow. In the young
a black collar on neck. Grows to -12 inches.

Inhabits Assam, Pegu, Tenasserim and Bengal.

T. STOLATCS, L.

Scales keeled, in 19 rows. Eiglit upper labials, the third, fourth and fifth

entering the orbit. Colour brownish-olive, with numerous reticulated cross-bars,

intersected by two pale buff or stone colour dorsal bands. Seasonably, the colours aro

brightened with red and yellow. Grows to 24 inches.

Inhabits all India and Burma.

Atuetium, Cojjc.

A. SCHIST0SD.V, Daud.

Scales keeled, in 19 rows. A single triangular prefrontal. Colour above daik
blackish olive, below yellowish. Grows to 25 inches (or more),

luhabits the Malayan Peninsula, India, and probably Burma.

Fum/li/ Homalopsidae.

Nasals large. Nostrils valvular. Head shields often modified and irregular.

Posterior maxillary fang grooved.
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Gerakda, Grai/.

G. mcoLou, Gray.

Scales smooth, iu 17 rows. A single pra^frnntal. Eye over tlio fourtli laliial.

Colour above muddy. Belly pale. Grows to 11 inches.

Inhabits Pegu.

Caxtokia, Gerard.

C. Dayana, Stoliczka.

Scales smooth, in 19 rows. A sin:;le prefrontal. Eye surrounded by a circle of

plates. Body long and slender. Colour above dull yellow, with numerous dark

bands. Below pale yellow, with a dusky greenish hue along the centre. Grows to

yo inches.

Inhabits the estuaries of Tegu.

Eordonia, Gray.

F. BicoLoK, Theobald.

Scales smooth, in 25 rows. 5 upper labials, the eye over the fifth. One
prefrontal. Colour yellowish grey, dark spotted. Sides and belly white. Colours

distinctly separated.

luhabits Pegu.

F. uxicoLOE, Gray.

Scales smooth, in 25 to 29 rows. 5 upper labials, the third entering the orbit.

Colour above dark ash. Sides and belly white. Grows to 25 inches.

Inhabits Pinang.

HyrsiRnixA, Wajler.

H. rLU.MBEA, Boie.

Scales smooth, in 19 rows. A single proefrontal. Colour brown, with a dark-

edged yellow stripe. A median dotted line down the belly, and a dark line along

the ends of the ventrals and along the junction of the subcaudals. Grows to 21

inches.

Inhabits Upper Burma and Pegu.

H. ENnvDRis, Sohn.

Scales smooth, in 21 rows. A single proefrontal. Colour variable. Hair-brown
above, olive tinted, and with a blue irridescence. A pale stripe down each side, margined
above and below with a dark line. Sides and belly whitish. Along each side, above

the scuta, a stripe of pale salmon red. Scuta and scutelloe dark-edged. Grows to 28

inches.

Inhabits Pegu and Tenasserira.

H. MACULATA, W. Blanford.

Scales smooth, in 25 rows. A single priefrontal. Colour blackish-ashy, with
three rows of irregular dark spots down each side, and a blackish band along the

margins of the ventrals.

Inhabits the Bassein River.

Ferania, Gray.

F. SlEBOlDII, Schl.

Scales smooth, in 29 rows. Two very small proefrontals. Thirteen lower labials,

the sixth the largest. Colour pale brown, with over 30 large brown black-edged spots

down the back, and below a row of alternating triangular brown spots. Belly and
sides yellow. Belly black-chequered. Grows to 25 inches.

Inhabits Pegu, and probably all Burma.

Hypistes, Gray.

H. UYDRi.NUs, Cantor.

Scales smooth, in 39 rows. Loreal large. 7 upper labials, the fourth being below
the suture of the prx- and postoculars. Ventrals sharply keeled. Colour greenish
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yellow above, broadly barred with dark grey. Sides and belly white or yellowish.

Grows to 21 inches.

Inhabits the tidal rivers in Burma.
The colouration of this suaUe strongly resembles that of the poisonous sea snakes,

but the presence of a loreal shield proves it is harmless. It is captured with numbers
of sea snakes in the sluice nets in the Bassein Iliver below Gnaputau.

Ckkisercs, Cuvier.

C. KHTSCHOPS.

Scales keeled, in from 21 to 25 rows. Nasals two. Eye surrounded by a ring of

small orbitals. Snout only shielded ; occiput scaly. Loreal as large as a postocular.

Colour blackish ash with a greenish tint, and iri'cgular black cross bars. The outer

rows of scales yellowish. Grows to 4 feet, though usually much smaller.

Inhabits the coasts of India and Burma.
This is a repulsive and venomous-looking snake, but its loreal shield shows its

harmless nature.

HoMALOPSis, Gilnther.

H. BrCCATA, L.

Scales striated and keeled, in 37 to 47 rows. Nasal single. Eye surrounded with
a ling of small orbitals. Colour brownish-olive, with narrow grey black-edged cross

bars. A brown patch on the snout, a round spot on each side of the occiput and
a streak from the eye to the neck. Belly and outer scales yellowish, usually a row
of lilack spots along the sides of the belly. The head shields are usually very iiTegular

and the colours also. Grows to -42 inches.

Inhabits Pegu, Tenasserim, and the Malayan Peninsula.

Fainlhj Acrochordidae.
CnERSTDRrs, Ciirier.

C. GHANULATUS, ScllU.

Tail compressed vertically as in the sea snakes. Scales tubercular in over 100
rows, those of the belly forming a serrated ventral keel. Colour above grey descending
in stripes to the belly, below yellow, ascending in stripes to the back. Grows to 37
inches.

Inhabits the sea and estuaries of Burma.
This wholly aquatic species closely resembles the sea snakes, and like them

is viviparous. The greater number of its rows of scales serves to distinguish the species.

Family Psammopliidae.
PsAMMornrs, Boie.

P. coNDANUEus, Mcrr.

Scales smooth, in 17 rows. One praeoeular. Two postoculars. Nasal single,

oblong, pierced posteriorly by a moderate nostril with an oblicjue slit to the first

labial. 8 upper labials, the fonrtli and fifth entering the orbit. Colour buff or

yellowish, Isabelline brown (the colour of the dirty smock of Isabella the " catholic "),

with a dark stripe two scales broad down either side of the back, and a broader
dark stripe down either side of the belly. Belly yellowish, colours stiongly con-
trasted. Grows to 40 inches.

Inhabits Pegu and India. A very active snake.

PsAMMODTNASTEs, Gutither.

P. PCLVKRULEMUS, Boie.

Viviparous. Scales smooth, in 17 rows. Two prrroculars. Two postoculars.

Nasal single. 8 iippi-r labials, the third, fourth and fifth entering the orbit. Colour
uniform dark umber brown, with some liglit reddish patclu's and black spots down the;

back. Throat, belly and tail brown. Some yellow about the sides. Throat and
each alternate ventral white-spotted. Or sometimes uniform ochraceous, and below
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bright yellow, with two dotted streaks of n^ldisli lirowii alonp; the sides. The head

is short and lips swollen, and the snake is very venomous-looking. Grows to 21 inches.

Inhabits Pegu and Teuasserini.

FamiJij Dendrophidse.

Form oorapressed, elongate or slender. Head narrow, distinct. Snout obtuse.

Eye moderate or hirge, with round jiupil. Scales narrow, imbricate. Ventrals keeled.

GoNYOsoMA, Wuijler.

G. oxTCEPHAirM, Boie.

Scales smooth, in 25 rows. Loreal very elongate. 1 1 upper labials, the fifth

nnd sixth or si.xth and seventh entering the orbit. Colour uniform grass green, paler

below. A dark loreal streak. Grows to 90 inches.

Inhabits Tenasserim, the Andamans, etc.

Dendkophis, Boie.

D. PICTTJS, Giinther.

Form slender. Eye largo. Scales smooth, in 13 or 15 rows. The vertebral

scries enlarged, the other scal(>s narrow. Colour above bronze-brown, with a black-

edged yellow band along either side. Belly yellowish or white. Grows to 48 inches.

Inhabits Assam, Pegu, the Andamans, etc.

Chetsopelea, Boie.

C. OKNATA, Shaw.

Scales smooth, in 17 rows. Ycrtebrals enlarged and ventral scutes keeled,

almost trifid. Colour black, with bright gamboge spots. Sometimes a red tinge on

the back or a series of red rosettes. Grows to 53 inches.

Inhabits Assam, Pegu, and Tenasserim.

Faiiiihj Dryiophidse.

Form very slender. Snout ]iointed. A single nasal sliield. Scales narrow, im-

bricate, in 15 to 17 rows. Pupil horizontal.

Teagops, Wagler.

T. PEASLNUS, Eein.

Scales smooth, in 15 rows. Nasal single, pierced by the nostril posteriorly.

1 to 3 loreals. 9 upper labials, the fourth, fifth and sixth enter the orbit. Colour

light green, sometimes yellowish or brown or pale grey. A white or yellow line runs

along the edge of the belly. Skin checjucred with white and black bars. Grows to

71 inches.

Inhabits Arakan, Pegu, and Tenasserim.

T. FEONTiciNCTUs, Giintlicr.

Scales keeled, in 15 rows. Nasal very elongate, and separates the rostral from

the prcefruntals. 2 loreals. 7 or 8 upper labials, the sixth under the orljit, and some
of the anterior ones horizontally divided. Colour green, or brown with a black lino

mai'gined with wliite or yellow along the edge of the belly. Grows to 3G inches.

Inhabits mangrove swamps on the Arakan coast.

T. Javanicus, Stein.

Closely resembles T. prasinns, but the anterior upper labials are smaller, and the

fifth and sixth only enter the orbit. Colour green, with four longitudinal white stripes

on the belly.

Inhabits Java and Pegu.

Passerita, Grai/.

P. MYCTKIUZANS, L.

Scales smooth, in 15 rows. Loreal none, replaced by the frontal, which is bent
down to meet the labials. Snout long and pointed, and ending in a flexible appendage.
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Colour bri;;lit pci-oen, jiuler below, occasionally brown. A yellow line along each side

of the belly. Grows to 72 inches.

Inhabits India, Upper Burma, and Xorthern Pegu.

Famili/ Dipsadidse.

Body elongate, compressed. Head distinct, sub-triangular. Eye large, with

vertical pupil. Scales smooth.

DiPSAS.

D. MULTniACULATA, Schl.

Head triangular, body much compressed, vertically. Scales smooth, in 17 or 19

rows. Tlie vertebral series enlarged. Colour pale reddish-olive, with a series of round

brown spots, pale within, and bordered with white, down each side of the spine, and

with a smaller and less distinct series below them. Grows to 35 inches.

Inhabits Pegu and Tenasserira. A very common and handsome snake.

D. IIEXAGONOTA, Blyth.

Scales smooth, in 17 to 21 rows. The vertebrals enlarged. Colour red on back

and sides. Below white. A black dot on the occipitals, and sometimes a black

median streak anteriorly. Grows to 4.5 inches.

Inhabits Sikkim and the Andamans.

D. ocHRACEA, Theobald.

Scales smooth, in 17 rows. Vertebrals enlarged. Upper labials 9, the fourth,

fifth, and sixth entering the orbit ; the fifth small ; the three next very large. Colour

uniform dusky grey, or ochraceous. Below whitish. Grows to 35 inches.

Inliabits Pegu and Martaban.

Ophites, Waaler.

Scales keeled, in 17 rows. Jfostril between two shields. Pupil erect. An
enlarged tooth anteriorly in both jaws.

0. FASCiATCs, Anderson.

The long lorcal enters the orbit. One prreocular. Two postoculars. 8 upper

labials, third,' fourth, and fifth entering the orbit. Scales feebly keeled, in 17 rows.

Keels more pronounced posteriorly. Anal entire. Ventrals 213. Subcaudals 90.

Body encircled by 55 broad purplish black bands, separated by reddish interspaces

of half their width. Head above dark-brown.

Head and body 16-6G; tail 4-3-l=21 inches.

Ponsee in Yunan.

Family Lycodontidae.

Eye small, with vertical pupil. Head somewhat elongate and depressed.

Lycodon, Boie.

L. AULICUS, L.

Scales smooth, in 17 rows. Prfcfrontals very small. Loreal large, its anterior

angle being inserted between the pra;- and post-frontals. Nostril sm.-ill, between

two shields. Colour reddish brown, barred and reticulated with yellow or white.

Sometimes uniform, without conspicuous markings. A collar on the nape in young

individuals. Some specimens much resemble the poisonous Bungonm ccerideiis, but

the lorcal shield shows they are harndess. This is the ' carpet snake ' of India, so

much dreaded.

Grows to 24 inches, and ranges throughout India and Burma.

Ului'e, TV. T. lilanfonl.

Body slender, compressed. Loreal and prreocular united. Nasal one. Scales

smooth, in 13 rows. Ventrals keeled. Pupil vertical.
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U. Datisosi, W. Til.

Nostril small, rallaT anteriorly pierced in the nasal shield. A single pra^ooiilar

in contact with the nasal. Upper labials seven, the third and fonrth entering the

orbit. Colonr above black, with white cross bands, a third as broad as the interspaces.

Length 22 ; tail 6 ; total 28 inclics.

The type was from Nawlahu hill, east of Tavoy.

Tetkaroxosom.^, Gunther.

Body slender. Nasals tvro. Loreal none. Colonr di cp purple, marbled with

white and black. Beneath pearly. The type specimen is lost, and the species has

not been rediscovered.

Inliubits Mergui.

Family Amblyceplialidae.

Body slender, compressed. Head short, thick, distinct. Nostril in a single

shield. Eye moderate, with vertical pupil. Scales smooth or faintly keeled, in 13 to

15 rows, tlie vertebral row enlarged.

Pakkas, Wugler.

P. MAEGAKiTOpnoKrs, Jan.

Scales smooth, in 15 rows (or slightly keeled on the back). Nostril pierced

posteriorly in a large shield. Loreal small. Eye surrounded by several small shields,

which exclude the labials. Upper labials G or 7, the anterior ones very high and
narrow. Three pair's of large transverse gular shields, the first fornung a suture with
the first four labials. Colonr rich reddish-bi'own, with reticulate bars, formed by
some particoloured scales, white in front, red behind. Belly brown-spotted and
mottled. Grows to 24 inches.

Inhabits Tenasserim and llartaban.

P. MODESTi's, Theobald.

Scales smooth, in 15 rows. Postfrentals large, and bent over and entering the

orbit. Loreal moderate. Pra^oculars 2, very small. Postocular 1, very small, with a
baud-like shield between the eye and labials. Upper labials 7, the sixth low, the

seventh very long. Three pairs of large gular shields. Below pale yellowish.

Inhabits Rangoon.

Fiimili/ Pythonidae.

Tail prehensile. Some of the labial scales pitted. A spur-like prominence on
either side of the vent, indicating a nidimentary limb or style beneath the skin.

Ptthom, Daudin.

P. KETicur,ATi-s, Schn.

Tlie first five upper labials deeply pitted, and the ninth to the thirteenth lower
labials. Colour clear grey, superbly reticulated with black, with a rich glossy lustre.

The ground colour is seen as a series of oblique lozenges separated by black and
yellow. Yellow is also interspersed, and on the sides forms irregular ocelli. Head
yellow, with a median black streak and two black dots on the occiput. Grows to

30 feet.

Inhabits Burma and the Malayan Peninsula.

P. MOLtJRTJS, L.

The two anterior upper labials are pitted, and four of the lower ones. Colour
light gi-eyish brown. A brown lanceolate spot on the crown and nape, its point

resting on the frontals, its end on or behind the vertical. A ])ale median streak

divides its broader portion. A vertebral scries of large quadrangular spots, and an
oblong spot on each side of the square ones. Along the sides another row of brown
spots, sometimes with a light centre. Grows to 30 feet.

Inhabits India, Burma, and the Malayan Peninsula.
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The gall-bladtler of the python is much valiiod by tlic Karens for medicine, and
Dr. 5[ason writes :

" The Karens have an apophtliej^in that the hirf^est python can
swallow a fnll-<;rown buck rusa or 'sarabur' deer, horns and all, without inconvenience.
According to a Karen lep;cnd, all tl\c poisonous serpents di rive their virulence from
the python, which, though innocuous now, was originally tlie only one that was
venomous. In those days he was perfectly white, but having seduced away a man's
wife, aunt Eu (Eve), he made her, while she was in his den, weave figures on his

skin in the forms which are now seen. At that time if he bit the footstep of a Tuan

in the road, such was the virulence of his poison that the man died, how far soever that

man might have passed from the bitten track. The python had not, however, an
ocular demonstration of the fact, so lie said to the crow, ' Crow, go and see whether
people die, or not, when I bite the foot-track.' The crow went to the neighbourhood
of a Karen cabin, and found the people, as is their custom at funerals, laughing,

singing, dancing, jumping, and beating drums. He therefore returned to the python,

and told him that so far from his efforts producing death, on the contrary, they
produced joy. The python was so angry when ho heard this, that he ascended a

tree and spit up all his venom, hut other creeping things came and swallowed it, and
people die of their malig-nancy to this day. The tree, however, from which the

python spit up his venom became deadly, and its juice is used to this day for the

purpose of poisoning arrows. The python made the other creatures promise not to

bite without provocation. The cobra said, ' If there be transgression so as to dazzle

my eyes, to make my tears fall seven times in one day, I will bite.' So said the tiger

(whose bite the Karens esteem as virulent as a serpent's) and others, and they were
allowed to retain their poison. But the water-snake and frog said they would bite

with or without cause, as they liked ; so the pytlion drove them into the water, where
theii- poison melted away and their bite became harmless."

According to Karen testimony, the female ])ythou inculcates her eggs, covering

both herself and them with leaves, in which she is assisted by the male, who remains
on guard in the neighbourhood. Dr. Mason also says those snakes are occasionally

killed by pigs ; but this assertion would seem to re(juire veritication. The rarity of

large-sized pythons is somewhat remarkable, consideriug the few enemies they have
capable of coping with and destroying them. These creatures destroy their prey by
suffocation. A rapid dart is made at the animal, and in an instant two or three coils

of the snake's body are thrown round it. These coils are gradually tightened, so as to

stop the breathing, and the animal dies suffocated in a few minutes. In the case of a

large lizard, the time is longer, as these animals are more tenacious of life than a bird

or mammal. When dead, the snake releases its victim from its folds, and takes the

head into its mouth, gradually drawing itself over its pi-ey. I have never heard of

a case of a human being having been devoured, but no doubt such a thing is possible

in the ease of a largo python. The flesh is much esteemed by the Karens as food.

YENOMOUS SNAKES.

Ftimili/ Elapidse.

A poison fang present. No loreal shield. Pupil round.

Naja, Laurenti.

Scales smooth, in 15 rows, on body; more numerous on the neck, which is more
or less dilatable.

N. TRipuDiANs, Morr.

Scales smooth, in 15 rows. Neck dilated into a hood, which is ornamented either

by a 'spectacle' mark or an oval, the latter being the commoner form in Burma.
Colour varies, pale yellowish or stone colour, pale brown, dark brown or black.

Grows to 70 inches.

Inhabits the whole of India and Burma.
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Dr. Mason writes : "Mr. Theoli^ild is prohalily right wlu-n lie says, ' This snake is

I believe of inott'ensivc liabits unless irritated
'

;
' but then it must be let alono, and

no mistake, for the mistake may be fatal. On two or threi; occasions I have found it

fijjlit manfully when attacked; but it sometimes runs, and it has been known when
pursued to clear a high ])ile of stones that obstructed its path. In May, 1871, I heard

a disturbance among a litter of kittens in my dressing room, and on looking in, there

was a cobra reared up in the form of a caj^ital S, with its peculiar undulatory motions,

at a young kitten, whose back was raised like a hedgehog's, and every hair seemed to

stand out straight like the quills of the fretful porcupine, while it growled loudly at

the snake and held its ground manfully. I was anxious to see tlio result of the fight,

but after the sparring had continued at least two minutes, I incautiously approached

•so near the combatants that thc^ cobra took the alarm, and ran under a box, leaving

the kitten in possession of tlie field. With a view to bringing him out iu front that

I might get a blow at him, I threw a kitten in behind the box ; but contrary to my
expectation, he came out behind, and although I hit him, escaped down a hole in the

floor. The kitten that I had thrown into his hiding-place walked feebly across the

floor, staggered like one blind and laid quietly down and died without uttering a cry.

The snake had .struck it above the left eye, where there was a little swelling. In the

evening 1 heard another disturbance among the kittens, and went into the room in the

dark, not antici])ating the return of the snake, when matters quieted down again. An
hour afterwards another kitten was found dead. "With such dangerous neighbours

which we all have in the country, it is worthy of inquiry what is it that attracts

them into our houses. A little Burman boy said that it was the kittens, and that he

liad two kittens devoured by snakes. There were two baskets of green mangoes in

the room near to the kitten's nest, and our Tamil servant said that it was the mangoes

which drew in the snake, and he fortified his opinion by quoting two deaths from

cobra bites that had come to his knowledge among the Burmans, where the sufferers

had thrust their bauds into baskets of mangoes, and were bitten by cobras that had

liiikleu themselves in the bottom of the baskets, and that within a few days the

servants had turned up a cobra in a pile of mangoes in the mess house." The Burman
boy may have been right, as a cobra could swallow a kitten as easily as a rat, or the

snake miglit have entered the house in search of a dry spot, if the country outside

was inundated. The wily Tamulian probably had his own reasons for wishing
' master ' to keep his mangoes anywhere rather than in his own room. Dr. Mason

adds: " Tlio natives say the cobras make their homes in holes in the ground, but

come into houses in search of food. In the forests they build nests of grass among
rocks or under logs, and the snake charmers often take the eggs and raise from them
docile snakes." This last observation is wholly incredible, no snake charmer that

I ever saw being possessed of young cobras.

K". ELAPS, Sehl.

The Hamadiyad.

Scales smootli, in 15 rows. Snbcaudals bifid, except the anterior ones, which are

single. Colour brown, with paler cross-bands edged with black. Throat yellow. Or
some .specimens greenish olive, with numerous oblique black and white bands converging

towards the head. Belly mottled or blackish, with yellow throat. The young are

black, with narrow equidistant white bauds and head white-banded. Grows to 170

inches.

Inhabits India, Burma and Tenasserim.

Dr. Mason writes : "The Hamadryad is the most formidable reptile in the coimtiy.

It may be described in general terms as a magnificent variety of the cobra. It has

• The entire passage runs thus. "This snake is I believe of inoffensive habits unless irritated, but

is of course a dangerous neiglibour to liave in a house. Not only iu Burma, where the respect for lilo

is greatest, but in India also I liavc known a cobra, enticed or forced into an earthen jar and then

carried by two men across a river, or some distance from the village, and tlien liberated. The profes-

sional snake charmers, I believe, in liurma liberate tlieir snakes after a few weeks' captivity, to prevent,

I suppose, their dying of starvation in their liands, and in deference to that tenderness for animal life,

wliicb is so clianning a trait of Buddhism." Liuuean Society's Journal, vol. x.
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an expanded liood like the cobra, but has no markings on it. It bears the character

of being a very fierce snake, and of always pursuing when attacked. I met one, on
the Toungoo Hills, two or three years ago, when accompanied by a dozen Karens. We
all stopped, and the brute being some ten or twelve feet long, no one was disposed to

attack him. He glided close by us in a very deliberate manner, seeming to say, ' Let
me alone, and I will let you alone,' and we accepted the terms. Mr. Theobald writes:
' I was once descending the Tenasserim River in company with Professor Oldham, and
saw one of these snakes on the bank. Thinking it was a Pti/as, I hastily sprang

ashore and caught it by the tail as it was disap[)earing in the brushwood. My boat-

men, however, quickly handed me up a " Dah " and with two blows I severed my
dangerous prize in half. That I was not bitten I attribute to the gentle manner in

which I held the snake, without pinching it ; but the risk was great, and such as it is

better to avoid, as the animal measured twelve feet, and its bite might have been fatal

in a few minutes. The excitement, however, generally gets the better of one's

prudence when a tine specimen is to be secured, as the following instance will show :

I was one evening attracted by a noise of men and dogs near my tent, and found a

large crowd round a bush, in which some creature was at bay. On coming up I

found it was a magnificent "Gnan" (Hamadryas) twelve feet long, which was making
furious charges at the dogs, but was protected by the bushes among which it kept
from the men, who moreover were very much disinclined to come very close. Taking
a stick from a boy, I directed all present to go the other side of the bush and keep
quiet, whilst I stationed myself a few yards in the open. As I anticipated, in a

minute or so, the "gnan," thinking the coast clear, came straight out on my side,

with the idea of escaping ; and when he was well clear of the bushes, I made one step

forward and delivered a smart blow on the neck, and before he could recover himself,

I was upon him and had him firmly by the na])e. He was quite unhui't, and I had
a hard job to hold him, but managed to drag him to my tent, where I severed the

spine at the nape with a penknife, to the admiration of the crowd, who were convinced

that I had some powerful charm, to enable me to overcome the dreaded " Gnan." '

Dr. Mason says, "One of these serpents, about seven feet long and one foot in

circumference, was caught in Shwagycn, and after being secured to a bamboo, was
brought to Major Bordmore. He sent for a famous Burmese serpent charmer, who
met the brute on the verandah in the confident expectation of subduing it, by a few
'brays,' a bold front, and a shake of the finger. At first the serpent appeared to

cower beneath his glance ; but when he approached and put forth his hand, it sprang

on his wrist and bit him. The man felt the poison up to his shoulder in an instant,

and ran off immediately to his house, which was near, for an antidote ; but he fell

exhausted on the threshold, and expired in less than half an hour after he was bitten.

" The Karens say they are sometimes three fathoms long, but from ten to twelve

feet is the most common length of adults. A Karen at my side says that on three

several instances he has seen a Hamadryad devouring other snakes, so one of its

specific names ' ophiophagus ' (.snake-eater) is most appropriate. An intelligent

Burman told me that a friend of his one day stumlded upon a nest of these

serpents, and immediately retreated, biit the old female gave chase. The man
fled with all speed over hill and dale, till reaching a small river he plunged in,

hoping ho had then escaped his fiery enemy, but lo ! on reaching the opposite bank,

lip reared the furious Hamadryad, its eyes glistening with rage, ready to bury its

fangs in his trembling body. In utter despair he bethought himself of his turban,

and in a moment dashed it upon the serpent, which darted upon it like lightning,

and for some moments wreaked its vengeance in furious bites, after which it returned

quietly to its former haunts. Yule wrote (Embassy to Ava, page 180): 'At about

a mile from the Coal we came upon a large Hamadryad snake. One of the men had
a double-barrelled gun, but when he attempted to fire at it, all the rest cried to him to

stop. I said, "Shoot him!" but the snake looked at us and glided away unhm-t.

I asked him why he did not shoot it. The reply was curious as bearing out a state-

ment in Jfason's " Tenasserim," which I confess 1 did not credit before. They said it

wouUl, if hurt, turn after and chase them ; so it got ott'. It was about 9 feet long.'

The Biu-mcse word 'gnan' is used geuerically to denote both the 'Hamadryad,' tlic
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' Bunpinis,' iinti the 'rat-snake,' tlic iliffcront species being distinguished liy (juali-

fying adj(!etivcs, and the same snake has sometimes two or three speeitie names.

Thus the Hamadiyad is most usually called ' riiidnpouk,' 'the dark gnan/ particu-

larly api)licablc to the dark colour of old iiulividuals. The name ' gmin ' is deri\'ed

from the word 'ffiuin,' signifying, 'a certain venomous influence supposed to occasion

certain diseases' (Judson's dictionary). It cannot therefore be appropriately

applied to any but veuomcms serpents; but owing in part to want of discrimination,

and in part to ignorance, the name is often applied to others."

C.vLi.ornis, Gr/!!/.

Scales smooth, in 13 rows. Caudal shield in two rows.

C. iKTESTixALis, Laur.

Scales smooth, in 13 rows. A red vertebral stripe bordered with black. A buff-

coloured band bordered with blat-U along the edges of the two outer rows of scales.

Head brown, black-spotted. Belly barred alternately yellow and black, the black

bars being broadest. Tail with three black rings generally. Grows to 2-1 inches.

Inhabits Upper Burma.

This species is remarkable for the extraordinary development of its poison

glands, which are somewhat more than one-third the length of the body, running

along the ventral side, and occujjying laterally the alimentaiy and respiratory

canal. (J, A. S. B. 1870, ii p. 212.) C. /iiiif/nfus, Boie, is the only other species

known to possess the same remarkable structure, and it is readily known by its

immaculate vennilion head, belly and tail.

C. TiUMACui.ATrs, Baud.

Scales smooth, in 13 rows. Colour above light bay, an indistinct line formed by
minute brown dots along each row of scales. Head black and yellow-spotted. Belly

rod. Tail with two black rings, marbled with yellow. Grows to 12 inches and
probably more.

Inhabits Tenasscrim.

C. MACCLiCEPs, Giinther.

Scales smooth, in 13 rows. Colour uniform pale brown, with a chain of 3G distant

black dots down each side of back. Head and a collar on the najje black. A sul)-

tcrmiiial black ring on the tail, and a black median line and a black band at thu

base of the tail expanded above into a rhomboidal escutcheon. Grows to 24 inches.

Inhabits Pegu and Tcnasserim.

BuNGAitrs, JDaudin.

Scales smooth, in 13 to 15 rows. Candal shields single or entire.

B. FOK5I0SUS, Gray.

B.flaviceps, Itein.

Scales smooth, in 13 rows. The vertebral series enlarged. Coloiir black.

The head, nccU, and a thin vertebral line bright red. Belly red, or red posteriorly,

black in front. Gray's name for this snake is preferable, as ' flaviceps ' is only
applicable after the animal has changed colour from keeping in spirits. Grows to

73 inches.

Inhabits Tenasserim and according to Dr. Mason Toung-ngoo.

B. cjEEDLEUs, Schn.

Scales smooth, in 15 rows. The vertebral series enlarged. Colour above glossy
black, with extremely narrow white reticulated cross-bands, often obsolete or indistinct.

Grows to 48 inches.

This snake is rare in Burma, but occurs in Pegu and the Andamans. It is the
' Krait ' of India, so justly dreaded, and is not unlike some of the varieties of the harm-
less Lijcodon aalicuK, or car|)et snake, wliich may account for the dread that snake is

held in. It also somewliat resembles the repulsive-looking Xenopeltis unicolor, but that
species has five occipital shields, and no pale reticulations.
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B. r.vsciATUs, Schn.

Scales sraootli, in 15 rows. Tlie vertebral series enlarged. Body banded alter-

nately black and yellow. Head black. Throat and belly yellow. Grows to 90 inches.

Inhabits Peiju and Tenasserim.

It is called by the Burmese ' Gnan-than gwin-zok.'
Mason says, "The Karens call this snake the ' Xccklace snake,' because they say

it resembles a necklace of black and white beads. "When they go up the streams at

night with lights, and smite the fish that are attracted to the light, this snake often

follows them, but never does them any harm. The snake seems to be fascinated by
the light as wcU as the fish."

VIPEEINE SXAKES.

These snakes are characterized by a long tubular poison fang on a short maxillaiy
bone, and keeled scales ; a stout liabit of body, and a repulsive lAysiognomy. They
are divided into two families. Vipers and Pit-vipers, the latter being provided with
a pit in the loreal region. Viviparous.

Fmnili/ Viperidae.

Nu loreal pit.

DAnoiA, Gray.

D. RussELn, Shaw.

Scales strongly keeled, in 29 to 31 rows. Head covered with scales. Colour
greyish or reddisli-brown, with three rows of black, white-edged annular ocelli down
the back and sides, tlie vertebral ones ovate, tlie outer ones circular, with some smaller
supplementary ocelli interspersed. Two pale lines from the snout, over the eyes, to

the temporal region. Belly yellowish, marbled with brown, with numerous semicircular

spots on the hinder margins of the veutrals. Grows to 54 inches.

Inhabits the whole of India, Arakan, and Pegu, but not recorded with certainty

from Tenasserim.

This snake is the ' tic polonga'' of Ceylon, ' Chunila bora ' of Bengal, the ' Cohra
monil,' or necklace snake, of early writers. Dr. Mason writes—"This viper is called

by the Burmans ' Ifi/we-birie,' which signifies 'ringworm snake,' so named because the
spots on its skin are supposed to resemble ' ringworms.' It is generally found in sunny
places near the foot-paths. Mr. Cushing encountered it repeatedly in the Shan states.

On one occasion ho killed a portly old fellow, while sunning itself on the banks of a
small lake ; but it almost proved to Mr. Cushing as great a mistake as Ptolemy's
soldier made, when he killed a cat in Egypt, for the Shans declared it was the guardian
spirit of their lake, that he had the freedom of the country given him, to go and come
when and where he liked, and that he never abused liis liberty by biting any one. He
was, in fact, their tutelary deity.

" While travelling in the Shan state of Zimmay, half a day west of Merughaut, on
one occasion Mrs. Cusliing laid down in the shade to rest, in the middle of the day, but
was woke from her slumbers, by feeling something crawling over lier, up from her feet.

The idea tliat it was a snake suggested itself at once, and she lay perfectly immovable
while it crawled deliberately up over her arm, and tlien actually over one side of her
face, and ofi^ over the temple. As it dropped its tail from her head, human nature could
restrain itself no longer, and she jumpccl up and screamed, just in time to see a large

spotted viper taking his departure, and Mr. Cushing came on tlie field in time to see

the reptile. These facts prove that the viper docs not bite when allowed to have his

own way without let or himbance ; but knowing all this, there are very few people
with sufficient presence of mind, coolness, and command of nerve, to allow a deadly
serpent to crawl over them from foot to head without moving."

Mr. W. T. Blanford, writing of this viper, says, "It is a sluggish animal. A
friend once told me lie had carried one homo under the belief that it was a young
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r_v(lii)n, the niiii-kinjjs beinu; not much dissimilar; it made no attcmjjt to injnre liini,

and lie was only umlcceivud by one of las dogs being bittea and quickly killed by

the snake."

Famihj Crotalidse (Pit-vipers).

A deep pit in the loreul reyio?/.

a. The second upper laJjiiil funns the jront of the Ureal ^ pit.''

Trimekesuhus, Gilnther.

T. GiuMiNEUs, Shaw.

Scales keeled, in 19 to 21 rows. Scales of the head smooth or faintly keeled.

The supranasals are separated by a small shield or a pair of small .shields. Colour

j^rass green, paler on the sides. Belly greenish. A yellow or brick-red line runs

from behind the eye along the outer series of scales. Tail sometimes redtlish. Grows
to 32 inches.

Inhabits Pegu, the Andamans.

T. EEYTHEDRUs, Cantor.

Scales keeled, in 21 to 23 rows. Supranasals in contact behind the rostrals, or

rarely separated by a small shield. Colour like the last, only lips and chin whitish,

and a white lateral line bordered below with greenish or purple. The head is more
elongate, oval and depressed than in either the last or the next species. Grows to

33 inches.

Inhabits Pegu, Tenasseriin, and Upper Burma.

T. CAKiNATDs, Gray.

Scales strongly keeled, in 23 to 25 rows (rarely in 21). The supranasals usually

separated by one or two shields, or if not, only just touch, without forming a broad

suture. Colour grass gi'een, paler below. Tail rusty. Grows to 37 inches.

Inhabits Pegu and Tenasserim.

These three species are closely allied, and iudi\iduals are often not easy to assign

without a good series.

T. rOKPHYKACEUS, Blyth.

Scales keeled, in 2.5 rows. Supranasals small, separated by a large shield.

Colour grass green, brown or blackish, either uniform or variously mottled with a fine

poi-phyraceous lustre. U]}i)er lip and below whitish, or occasionally a side streak.

Grows to 48 inches.

Inhabits the Andaman and Nicobar Islands.

T. Cantori, Blyth.

Scales keeled, in 27 to 29 rows. Colour dull green, with several rows of dark
alternating spots. A white lateral line, and another margined with dark green, fi'om

the rostral to the gape. Grows to 48 inches.

Inhabits the Andaman and Nicobar Islands.

b. Shield in front of the loreul pit divided from the seeond upper lubiiil.

T. MUTAiiiLis, Stoliczka.

Scales keeled, in 21 rows. The second upper labial is sometimes undivided.

Colour variable. Olive brown, darker on the head, with numerous greenish dark-edged

cross-bands. A white streak li'om the rostral to gape, meeting a temporal stri^ak, and
thence continued along the ventrals. Two other bauds down the side, with a dark

interspace. Grows to 20 inches.

Inhabits the Andamans and Xicobar Islands.
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T. Andeesoxi, Theobald.

Scales keeled, in 25 rows. The second uppii- liiliial sometimes undivided. Colour

rich hrown. Holly and sides conspicuously white-spotted, or greenish on sides and
belly, spotted and barred with brown. Inhabits the Andanians.

These last seven snakes arc essentially tree snakes, and coolies and others engaged
in clearing jungle or in gardens are frequently bitten by them. The bite, however,
of the Indian Trimeresuri is not usually (if ever) fatal to an adult, though it occasions

pain, swelling, and great local and constitutional disturbance. Dr. Mason remarks :

" These snakes may often be seen in trees, and their colouring so much resembles the

foliage that I have had my hand drawn back by a native when about to lay it on
one, that I was looking for among the branches, but with no intention of touching
the reptile. They appear to bite more frequently than any other venomous terres-

trial serpents in the provinces ; but although the limb that is bitten always swells up
to a monstrous size, and much pain ensues, yet I never heard of a case proving fatal.

It is a popular idea that snakes have a fascinating power, but I have certainly seen

a Trimeresurus fascinated by a light. It wound itself round a post, and then extended
its head towards a candle, at whicli it gazed steadily for some ten minutes, and when
eonsidcrablc noise was made, it attempted no movement, but allowed the end of

a bamboo to be thrust do^n upon it in front, without making the slightest effort to

escape." The following account of the teeth in different poisonous snakes is from the

pen of Dr. Nicholson and will be read with interest

:

" The simplest form of poison apparatus is that of the sea snakes {Ui/dfophiihe),

where the addition of a poison gland with duct, and of a canal through the front

tooth of the maxilla, is attended with but little of the modification in the shape of

the maxilla which is seen in the more highly developed venomous snakes. The
Bungarus genus (and probably the genus Callophis) have the same structure of

apparatus as that which will be described of the cobra, but on a smaller scale, and
though the maxillary teeth arc reduced in number from the shortening of the bone,

yet there remain two or three of them behind the poison fang.
" On examining the mouth of the cobra, we find a very marked departure from the

arrangement seen in that of a harmless snake. The palatine and mandibulary teeth

ai'e unchanged, but a considerable modification has taken place in the upper jaw.

Instead of a row of teeth, the maxilla shows a single tooth, of which the point is

barely visible until a fold of mucous membrane which sui'i'ounds it is pulled up.

Slit up tliis gingival fold and the fang will then be exposed ; it will be seen to be
fixed in very much the same position as a dog's fang, though curving more backwards,
and to fit into a depression in the lower lip. Now dissect the skin off the cheek of

the cobra, from the nostril in front, to the angle of the mouth behind. A large flask-

shaped gland will be exposed on the cheek, extending for half an inch or more
behind the eye. It is continued by a duct along the lower edge of the orbit as far

forwards as the nostril ; a dense fibrous sheath covers the gland and forms a point of

attachment to many fibres of the maxillary muscles. Cut through the duet at its

beginning just behind the eye, and a canal of very small calibre will be seen in its

axis ; -[lass a fine bristle down the canal and by careful manipulation this probe will

be seen to go to the end of the maxilla, turn downwards over it, and enter the mouth
inside the gingival envelope of the fang, and in front of an orifice in the base of the

fang. If we now dissect away the soft ])arts and reopen the maxilla, we shall see

a groat modification in its form, compared with the noi'uial type. It baiely reaches

as fai- hack as the hinder part of the orbit, its shortness being comjiensatcd by increased

length of the external pterygoid. A short tooth is found at its hinder part, but this

is rarely perceptible until dissected down to, and ap])ears to be rudimentary. The
rest of the maxilla is flat and occupied on the lower surface by the matrix of the

fang ; in front, in line with the fore part of the orbit, is the socket for the fang.

This part of the bone is thick and wide, and it bears, side by side, depressions for

two fangs ; one, the inner socket, is generally occupied by the fang in use, the other

by the fang in course of growth. The now fang is generally found not yet set and
then the outer socket is often open, at other times it is occu]>icd by the newly set

fang whilst the inner socket is vacant, and remains so until the new fang has worked
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its way iuwards. Sometimos tliesc two fangs are found perfect at the same time,

then one of them, generally the inner or old fang, will bo loose. This occurs at the

time of easting the skin, and I have several times removed the old fangs easily with

the finger and thumb or a small forrcps.

" The fang is slightly curved backwards and inserted at an angle so as to

form a hook in the jaw. It is in shape like a short elephant-tusk and does

not exceed 28-hundrcdths of an inch in the longest specimen I have seen. In
structure it differs from other teeth in liaving, when fixed, two orifices communi-
cating with the interior. Instead of a conical hollow, it contains a complete canal.

Both orifices are in front, the upper close to and forming part of the base, the lower
at a distance from the point equal to about one-tenth of tlio length of the fang

;

a groove connects the orifices, or rather did connect them during the growth of the

fang, at whicli timo the canal, originally open in its entire length, gradually closed

from above downwards. The canal only occupies the front half of the fang ; the

hiuder part is a bou^- column giving considerable strength to the structure.
" In the Vipcrine snakes a transition takes place, gradually culminating in the

most perfect form of poiscm apparatus, viz. a long fang usually lying supine along

the jaw, but capable of erection by a special muscle. The genus Trimeresiirus

is not nearly so complete as this, the fang is long, but there is no special muscle
exterior of erection. The maxilla consists of an open shell communicating with the

exterior of the cheek. But it is in Daboia that we sec the perfection of nu'cluinism
;

on removal of the skin covering the cheek, we come at once across a strong tendon
lying below the eye ; it arises from the muscles of the cheek and from the fibrous

covering of the poison-gland, and is inserted into the maxilla. This bono is found
to be considerably modified in form ; it is no longer placed below the orbit, this

position is occupied by the elongated external pterygoid, whilst the maxilla, only
one-fifth of an inch long (in a large Daboia) but double that in height, is placed

at the end of this bone like a hammer-head at the end of its handle. Imagine the
head of a hammer, with the claw downwards representing the fang, hinged at its

junction with the handle, and with a string iastcned to the head so as to erect at

will the claw from its usual supine state
;
you will then have a pretty accurate idea

of the mechanism of a viper's upper jaw.
" In the vipers the fang is much longer than in the cobra and other Elapidic, but

their length has been greatly exaggerated, as it rarely exceeds half an inch in the
largest specimens. It is of larger calibre also, and the poison duct is i)lainly seen

to enter the mouth just in front of its superior orifice ; the duct wiuds round a groove
in the surface of the maxilla, and a bristle passed along its canal from behind forwards
can hardly fail to pass out at the buccal orifice at the bottom of the gingival

envelope of the fang. ^Muscular pressure and spasmodic action of the gland cause
an ejection of poison into the fang and through it into the wound. But under
ordinary circumstances the poisonous saliva finds its way into the mouth just like

the saliva of the other glands running down the inside of the gingival fold along
the outer surface of the fang. I have seen the saliva ejected by an enraged cobra
in quantities which could not have passed through the fang, for experiments enable
me to affirm that a cobra could not inject through the fang with more force than
would be necessary to expel one drop (a minim) in three seconds, so fine is the
inferior orifice of the fang. A viper could, however, inject the same quantity in

half a second, and fluid may be forced through its fang, in a fine stream, while small
single droplets can alone be ejected from the cobra's fang."

To kill a snake. Dr. Nicholson recommends placing it in a bottle with some
chloroform, the vapour from which soon destroys it painlessly ; but this is not always
practicable, and can only apply to small snakes, and Dr. Nicholson very justly adds:
" Do not commit the cruelty of putting a snake alive into a bottle of spirit, for as
long as a bul)ble of air remains in the bottle the snake can breathe, and the death is

a most Lingering one." My own plan is as follows. I first catch my snake. This is

easily effected by pinning him down with a stick, and seizing him firmly by the nape.
I then either divide the spine at the najjc with a pair of nail scissors, or a penknife,

or make a slit in the cardiac region of the abdomen, and extract the heart with tho
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finger and thumb. The pulsations of the lieart indicate the proper spot to he opened.

The snake dies quietly, and it may be presumed painlessly, of exhaustion in from 10

to 20 minutes, and can then be slit up and eviscerated. Coil the body now, belly

up])ermost, in a proper sized bottle and fill with spirit, rotating the bottle obliquely

to get rid of air from between the coils. Previous to coiling, wash the snake in spii-its

to cleanse it of blood, mucous, etc., and fill up with spirits 20 to 60 over proof. If

a large snake, change the spirits in 24 hours, and tliis spirit will do again for pre-

liminary use in the case of another specimen. All snakes, lizards, bats, and small

mammals, should have the abdomen slit up to allow the spirit to penetrate rapidly,

but only the large ones need be eviscerated. In the interior of the bottle, in the

space within the folds of the snake, lizards, frogs, or other animals may be stowed to

economise space ; but the spirit must be string. Brandy or gin is altogether too

weak. The stoppers should be smeared with grease, luted down with soft wax and
fastened with rag.

Antldutes to snalce poison.—With the sole exception perhaps of the vexed subject

of unfulfilled prophecy, nothing has more fascinated men's minds than the question of

snake bite and its antidote, and on no other suliject has more utter rubbish and nonsense

been written. Poor credulous beings, who hardly know which end of a snake it is which
is poisonous, will all the same assure you of the infallibility of some nostrum or other

they are in jjossession of, and the ' evidences ' produced in the one case are fully as

unconvincing and trumpery as those used to elucidate the other. Herbs and vegetable

messes without number, brandy in which the gall bladders of snakes have been steeped,

blue stone, acids, alkalis, alchohol, laudanum, cautery, excision, suction, ligature, elec-

tricity, and prayer, have all their particular advocates, but the whole results may be

summed up in one word—Bosh !

Instantaneously sucking and ligaturing the wound may arrest the efi'ects of the

bite of a poisonous snake, but the chances of effectual intervention are small, as the

three oases presently quoted will show.' Antidotes to the poison there are none,

thoTigh dift'usible stimuli, as ammonia and brandy in moderate doses, may he useful

in oases where tlie results of the bite stop short of death ; while all violent measures,

compulsory locomotion, beating the patient, and the like are simply pernicious.

Family Hydrophidae.
Body strongly compressed posteriorly, and tail paddle-shaped. Loreal none.

Venom fang small.

The sea snakes are wholly marine or estuarine, and are incapable of progression

on land, vivi])arous and deadly without exception. They abound on the coast of

Burma, but the precise number of species met with has not been ascertained. A
brief conspectus of species is therefore here given to facilitate theii' recognition. The
colouration is very similar in the majority of species, being a yellowish ground colour,

banded with dark grey or blackish. Their cliief difference lies in the proportions,

slender or the reverse, of the head, neck and body, and this is difficult to convey
without a figure. The colouration too varies with age, being much brighter and the

markings more distinct in the young than in aged indi\-iduals. The scales too in the

young of many species are smooth, which in the a<lult are keeled or tubercuhir, so

that it requires a large series of a species and its allied forms to satisfactorily deter-

mine these snakes.

In Burma vast numbers arc caught on the coast in tidal inelosures made for fish,

as at Mergui, or in the ' creels ' or long tiaskets which are placed in tidal rivers, as

below Bassein at Nga-poo-tau, into wliich fish, Crustacea, snakes and oven porpoises

(as I am told), are swept hj the force of the tide, which ' creels ' are visited and
emptied at slack water; and these localities are admirable ones for collecting the rich

and varied tribute of the sea, of which so much remains yet to be learned.

Platduus, LafreiUe.

Shields of head normal, that is, as in c(ilubrlne land snakes. Scales imbricate

smooth. Tail with two series of sul)oaudaIs.

' Sue pii-ii 321.
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P. scuTATUs, Laur.

Sciilus on neck, in 21 to 23 rows. An azyf!;os shield hctwcen the posterior

frontals. Crown of the head hlack. Body siurouuded by 2.5 to .00 black rings.

Grows to 5 feet.

Bay of Bengal and Eastern seas.

P. FiscnuKi, Jan.

Scales on neck, in 19 rows. N'o azygos sliiuhl b<'t\veen the posterior frontals.

Body surrounded by 3;i to 36 black rings. A black baud across the occiput and

vertical, extending to the lower jaw. Snout yellow. Lower labials black. Length

30 inches.

Bay of Bengal and Eastern seas.

P. Ai'i'i.Nis, Anderson.

Resembles P. Fisrheri in having 10 rows of scales, no azygos shield, and other

details. It resembles J', sciitdtas iu having iJG black rings and the head wholly black.

Length 49 inches.

Tolly's Xullah, Cahnitta.

Till "more specimens are procured, there seems some doubt if there arc three

species, or only one rather variable one, of this genus.

HYDKornis.

Head shielded above. One pair of frontals. Nostrils superior in a single shield.

Ventral sliields narrow, rudimentary or absent.

A. Scales imbricate,

a. Scales in not more tlian 17 nnrs round the neck.

H. jKiuxi-Nir, Gray.

h. Scales in 38 fo 13 roics round the ncclc.

H. GKANOSA, Anderson.

Habit moderately slender. Scales in 43 rows round the neck. Keels slightly

dilated at either extremity. One praaocular, one postocular. The ventrals arc twice

the size of the adjoining scales, and carry cither 2 or 4 tubercles. Six anal shields,

the outer very large. 52 non-confluent bhu k bands down the body.

This species is nearest to II. Stvkesii, which it may represent in the Eastern seas.

H. TUBEECULATA, Andcrsou.

Scales in 38 rows on the neck, longitudinally bitubercular. One prajoeular, two
postoeulars. The fourth and fifth labials below the eye. Scales of the liead pro-

fusely granulated. Two pairs of large chin shields. Ventrals 321, about twice

the size of the adjoining scales, irregular, anteriorly largest, each ventral minutely

tubercled at the sides. Four anal shields, the external largest. Body encircled by

59 black bands and the tail by 8, broadest above. Colour above olive yellow, below

bright yellow. A dark patch on the crown. A yellow hand between the orbits,

continued to the neck. A dark streak down the yellow upper labials.

Length 49 inches.

Differs from its nearest ally, II. granosa, by its reduced number of scales, two
postoeulars, chin shields, etc.

Tidal branches of the Hugli.

c. Scales in 23 to 38 rows round the ncch. Head not very small.

Keck moderately or not slender.

* One postocular.

H. MAJOR, Shaw.

Belly with only a few ventral shields. Scales keeled, 31 rows on neck. Four
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large anal sliickls. One labial below the orbit. 31 large rhombic black spots on the

back posteriorly, which do not doscenil to the middle of the sides.

H. KOBU.sr.v, Giintber.

Scales tubercular. 31 rows ou nc-ck. Two or tlirie labials below the orbit.

Yentrabs broad, 310. Trunk with 35 narrow distant black rings, extending round the

belly, but sometimes interrupted on the sides and dilated on the back.

H. c^KErxEscExs, Shaw.

Scales strongly kecli-d, 37 rows on neck. One labial shield below the orbit.

A'entrals bituberculate, 300, and not much larger than the adjoining scales. Yellowish,

with 37 to 46 rhombic blackish spots on the back, broadest on the vertebral line, and

not descending to the middle of the side, or they may be continued to the belly as

faint greyish cross-bands.

H. SPIRALIS, Shaw.

Scales tubercubir, 31 rows on neck. Third and fourth labials enter the orbit.

Tentrals 320, twice or thrice as large as the adjoining scales. Trunk surrounded by

42 to 48 black rings, scarcely broader on the back, and half as wide as the interspaces.

A series of vertebral black spots posteriorly. Head black above, with a yellow horse-

shoe mark. Belly black. Tail black posteriorly.

H. MELAXOSOMA, Giintber.

Head rather small. Scales strongly keeled, 27 rows on neck. Two labials enter

the orbit. Tentrals 335, twice as large as the adjoining scales and posteriorly

bicarinate. The yellow ground above only shows as narrow vertical stripes on the

sides. Black rings CO. Head blackish.

H. ToiwuATA, Giintber.

Head small, neck slender. Scales keeled, 35 rows on neck. The fourth labial

under the orbit. Ventrals 284, bicarinate, and twice as large as the adjoining scales.

Trunk with 50 to 52 blackish-olivc cross-bands, broadest above, and very faint on the

belly. Snout black, with a yellow band behind. Lower jaw and throat blackish,

belly white.

* * Tuw jwstoculars.

H. Belcheri, Gray.

Scales keeled, 25 rows on the neck. The fourth labial under the orbit. Ventrals

simple, 317, more than twice as broad as the adjoining scales. Back brownish-

olive, sides and belly yellowish. The bade dark-barred anteriorly, with yellowish

interspaces. Head and throat blackish, with yellow horse-shoe on the crown.

H. ASPEEA, Gray.

Scales strongly keeled, 30 rows ou the neck. Two labials below the orbit.

Ventrals 340, twice as largo as the adjoining scales, and each with several minute

tubercles on each side. Dirty yellowish. Back with 47 black rhombic tangential

cross-bands, faint on the sides. Crown blackish.

H. CYANOCINCTA, Daud.

Scales faintly keeled, 31 rows on the neck. Two labials below the orbit.

Ventrals 320 to 426, twice as large as the adjoining scales and bitubercular. Greenish

olive on the back, yellowish on the sides and belly. Trunk with 50 to 75 black

cross-bands, broader than the interspaces, and sometimes fading on the sides. Very
common, and grows to more than 6 feet.

H. suiiciNCTA, Gray.

Head rather small and nan-ow. Scales keeled, 23 rows on the neck. The fourth labial

under the orl)it. Ventrals 342, not twice as large as the ordinary scales, bitubercular,

and posteriorly divided. Trunk with 41 dark cross-bands, as broad as the interspaces,

and not reaching to the middle of the sides. A row of spots along lower part of the

side.
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n. XIGROCISCTA, D;Ul(l.

Head small. Scales keeled, 29 rows on tlio neck. The fourtli labial under tlio

orlnt. Ventralfl .'520 to a.'M, not twice as largo as the adjoining; scales, and smooth.

Trunk surrounded by 53 black rings, narrower than the interspaces, ;i and 5 scales

broad respectively. Colour greenish olive, yellowish on the sides. Tail with 9 to 1

1

black bars.

(I. Hi-ad venj fniuiJl. Xcck veri/ uli'inler.

'" One poxfacular. Th» third upper lahliil mt in. cunttiot with the nasal.

H. cni-oKis, Daud.

Scales tubercular and faintly keeled, 31 rows on the neck. Ventrals 473 to 500,

not much larger than the adjoining scales. Greenisli-olivo above, yellowish on tho

sides. From 59 to 67 rhombic bands on the back, which are narrower and fainter on

the sides, but extend round tho belly, where the yellowish ground colour sometimes is

reduced to a pair of spots.

II. LixnsAYi, (fray.

Hardly separable from tlic last, but is said (o have a shorter neck and fewer

bands.

H. i,\TiFAscLiTA, Giintlicr.

Head small. Scales keeled, 23 rows round the neck. The third labial not in

contact with the nasal. Ventrals 322, distinct. The anterior twice as broad as the

scales, the posterior bicariuate. Terminal scale of tail very large. Trunk with

38 broad black cross-bands, confluent above and below, and darker below. The
yellow colour only shows as large rounded lateral spots.

Mergui.

H. coEOXATA, (iiiuther.

Head very small. Scales keeled on the back, tubercular on the sides. Yentrals

321 to 337, bitubercular, nearly twice as large as the adjoining scales. Trunk with

53 to 59 complete black rings, broader than the interspaces, which are yellowish-

olive. Head and under the neck black. A yellow horse-shoe on the head. Tail

\N ith 1 1 blackish bars.

** Two 2>oducidars. The third upper lahial not in contact with the nasal.

H. ATEICEPS, Giinther.

Head small. Scales, with a small apical tubercle, 26 to 28 rows on the neck.

Yentrals 376, anteriorly twice as large as the adjoining scales, posteriorly smaller,

bitubercular. Back witli ()2 blaokish-olivo cross-bands, tangential on the vertebral

line. Sides yellowish white. Head black.

H. DiADEMA, Giinther.

Head very small. Scales tubercular, 33 rows on the neck. Ventrals 318, only

on the neck twice as large as the adjoining scales. Trunk with 63 blackish rings

broader than the interspace, and narrower and paler on the belly. Head blackish,

with two yellow converging superciliary bands. Tail 7 to 9 blackish cross-bars.

B. Scales not imbricate, placed side hij side.

a. Head very small, and nech very slender.

* One postocular.

H. oitACiLis, Shaw.

The third upper labial not in contact with the nasal. Scales tubercular, 21 rows

on the neck. Ventrals 230 to 290, anteriorly twice as largt' as the adjoining scales,

posteriorly smaller, and divided. Trunk anteriorly surrounded by blackish rings.

Behind gi-eenish-olive, whitish below. Throat and crown of head blackish.
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H. FASCIATA, Sclm.

The third upper labial not in oniitact with the nasal. Scales tubercular, 25 rows

on the nock. Ventruls bituborcular, ;!10, and twice as larfje as the adjoining; scales, and
uudivided to the vent. Si.K small anal shields. Trunk with 4.3 deep black rini;s, nearly

twice as broad as the yellow interspaces, and coTiflucnt on the belly. Head lilack, with

yellow dots behind the eye. Tail black, with 3 basal yellow bars.

H Caxtoris, Oiinther.

The third upper labial in contact with the nasal. Scales tubercular (smooth in

young), 23 rows on the neck. Ventrals 412 to 440, anteriorly twice as large as the

adjoining scales, posteriorly divided. Some 30 blackish rings on the slender part of the

boily, confluent above and below, the ycdlowish-green ground showing as rounded spots

or interspaces. Posteriorly uniform olive, with yellowish sides. Two blackish bands

on the tail.

b. Mead moderate. Neck moderately elongated.

* One podocidar.

H. STBiCTicoms, Giinther.

Scales smooth (in the young ty|ic). 34 rows round the neck. Ventrals 398,

only anteriorly twice as broad as the adjoining scales. 66 blackish rings on the body,

not quite so broad as the yellowish interspaces. Head yellow above, with darkish

confluent spots.

H. CTJETA, Shaw.

Head short, thick, obtuse. Body stout throughout. The occipital shields

always divided. Scales in 30 to 34 rows round the neck. Ventrals nearly twice as

broad as the adjoining scales and 156 to 160. 50 to 53 blackish bands across the

bai'k, equal to the interspaces, and not usually descending to the belly. A yellow

temple streak. Tail black, with basal yellow spots. The type was from Matb'as.

H. Haedwickii, Gray.

Habit as in H. carta. Scale tubercular, in 29 to 33 rows on the neck. No
distinct ventrals. 4 to 6 small prajanal shields. A long central spine to each scale

of the 8 ventral rows. 41 to 43 broad blackish bands across the back, descending to

the middle of the sides. Beneath }'ellowish. Tail black, with 3 to 5 yellowish bands.

H. Fatreriana, Anderson.

Habit as in IT. carta. Body nearly equal throughout, but narrower for its anterior

fifth. Scales smooth, in 34 rows on the neck. No enlarged ventrals, but 193 scales

from vent to chin. Five pairs of prscanal shields. 39 broad olive-brown bands

across the back, not descending to the belly, separated by pale interspaces half a scale

Ijroad.

Body 30-2
; tail 3-1 = 33-3 inches.

Puree.

Distinguished from II. Ilardwichii by its smooth scales, and by the partial

imbrication and greater number of the ventral scales.

H. LOEEATA, Gray.

Habit as in U. carta. Scales tubercular, 27 to 31 round the neck. No distinct

ventrals, but the three or four lower lateral rows are enlarged. 29 to 34 black rings

round the body, tapering on the sides and belly. Head yellow, banded across the

froiitals. Tail with 6 white bands across its upper and basal half.

* * Two postocalars.

H. LAPEMorDES, Gray.

Head narrow, neck elongate. Scales keeled, 30 to 32 rows on the neck.

Ventrals 350, twice as broad as the adjoining scales. Trunk with from 37 to 43
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bliick rings dilated on the biu-k and belly, and e(]ual to the interspaces. Head blaek,

\vith two lateral yellow bands eonverfjinii: on the nasals. Tail black, with a basal

white ring, and some half rings across the back.

H. LoxGiCEPs, Giinther.

Ilrad elongate, body slender. Scales keeled, 30 rows round the neck. Yentials

271, twice as broad as the adjoining scales. Hack barnnl by 53 broad blackish-olive

bands, which do not reach the middle of the sides, the interspaces one-third as broad

as the bands. Sides and belly uniform whitish. Tail with 11 vortical bars.

H. ORN.tTA, Gray.

Snout elongate, body ratlu'r elongated anteriorly. Scales tubercular, 35 rows
round the neck. Ventrals 252 to 2(')0, twice as broad as the adjoining .scales.

Colouration as in U. lungieeps, but the interspaces are narrower. A wedge-shaped
spot, point upwards, separates the end of the cross-bands, and a vertical bar below
each band. Head blackish-olive, with white supcniliary ridge. Tail black, with
narrow whitish cross-bars.

H. Elltoti, Giinther.

General aspect as in IT. vniata, but as many as 300 ventrals, and with white
stripes between the bands. Head greenish-olive. Tail with yellowish cross-bars.

H. PACHYCKECCS.

The third upper labial enters the orbit, and is not in contact with the nasal.

Scales tuborcularly keehul, 28 rows on the neck. Ventrals 258, and more than
twice as broad as the adjoining scales. Body brownish-yellow above, indistinctly

banded. Belly and sides white. Tail black behind.

H. CRAssieoi.Lis, Anderson.

Neck and body of nearly eijual girth. Scales almost smootli, in 34 rows round
the neck. Scales feebly bitubercular posteriorly. Ventrals twice the size of the

adjoining scales, and smooth. Two pairs of prteanal shields, the outer very large.

Colour olive-yellow above, yellowish below. 62 broad black bands across the back,

coming to a point on the sides, and indistinctly produced below, where tliey expand
into a large blackish s])ot. Tail with six black rings and its terminal third black.

Body 49'3
; tail 4-o=-53'G inches.

Hugli River.

H. viPEKi.vA, Schmidt.

Head and body moderate. The third upper labial does not enter the orbit. Scales

keeled, 29 rows round the neck. Ventrals 237, anteriorly six times as broad as the
adjoining scales, diminishing to the breadth of a single scale towards the vent. 31 to

38 rhombic black spots along the back, sometimes confluent in fi'ont.

H. ANOMALA, Schmidt.

Head short, thick, obtuse ; body stout. Scales hexagonal, with a strong white
keel. Ventrals bicarinate, and as large as the adjoining scales. Trunk with 20 or 27
large rhombic bluish-grey transverse spots.

Enhydrina, Gray.

Differs from Ili/dinjihis oidy in having a deep longitudinal notch in front of the

lower jaw. llostral shield very small ; lobuliform, its point fitting into a cavity in the

lower jaw.

E. liAr.AKADVKX, Boic.

E. Bengalensis, Gray.

Head short, and all its shields granular. Scales hexagonal or suboval, carinated
in the centre, and contiguous rather than imbricate, in 38 to 44 rows round the neck.
Back with rhombic bauds, wliich disappear with age.

21
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E. scniSTOsA, Daiid.

Soogli pattee, llussoll.

Form more slender than in E. lalakadijen. Scales on the neck elongated, pointed,

imbricate, in 56 to 60 rows. Head more ovately ])roIonged, and thi> gape wider than in

the last species ; and consequently the head shields are more elongate and are all

smooth. Colouration as in the last.

The two species of Enhydrina are very similar, and E. schidosa would seem to

be comparatively rare. Russell was the tirst to point out the distinction, wliich was
subsequently confirmed by Stoliczka (J.A.S.B. 1870, p. 213) and Anderson (P.Z.S.L.

1871, p. 193).

E. balahadijcn abounds in tidal waters and estuaries in Burma, and is freij^uently

taken in fishermen's nets.

Pelamis, Giinther.

Head flat, with long spatulate snout. Nasal shields contiguous, pierced posteriorly.

Ventrals none, or very narrow. Lower jaw without a notch in front.

P. PLATITErS, L.

Scales impressed or concave, on the neck, in 45 to 51 rows. Scales from moutli

to vent 378 to 440, the lower rows sometimes spiny or tubercular in adults. Colour

variable, above black, below olive or yellow ; colours sharply defined and separated by
a yellow l)and, and sometimes with an inferior black band as well. Brown spots some-

times on the sides, and tail reticulated black and yellow. It also occurs yellow, with

black-edged brown bars across the back, the interspaces on the belly being marked
with vertical dark streaks. Grows to 3 feet.

Andamans and liicobars, and Eastern seas generally.

There are few subjects, respecting which more profound ignorance prevails, than

the means of determining whether a snake is poisonous or not ; for the question is

eminently a special one, though neither difficult nor obscure when once the few facts

and rules are mastered, which are necessary for the purpose. With the exception

of a few well-known and justly-dreaded snakes, like the Cobra, the banded Bungarun,

the blue Bimgarus, or Icrait, or the EusscU's viper, no native testimony in regard to

the poisonous or nonpoisonous character of a snake can be relied on, as natives

generally attribute poisonous powers to all snakes with which they are unfamiliar,

or which have bright colours, or a repugnant physiognomy, and are as wholly

guiltless of any accurate knowledge of the subject as the bulk of Europeans.

Practically, as regards poisonous snakes which are dangerous to man, the

question is narrowed to the consideration of a limited number of species, since many
from their small size, and others from their rarity, may bo disregarded, and hence,

perhaps, the simplest way of learning what are poisonous snakes would be to pass

an hour or so in some museum where acquaintance might be made with tlio

commoner or more deadly species. The snakes I should characterize under this

head would be, Istly, the Hydrophidse, or marine snakes, possessing a flattened tail,

the whole of which are very deadly without exception, their fangs being small,

but their venom extremely potent. 2ndly, the vipers possessing tubnlar erectile

fangs of great length. The venom of some of these is very deadly, as in the

Eaboia, or RusnelVs riper, and the Javanese Calloselanma, whose bite is said to be

fatal to man in five minutes, which is far quicker than that of the Cobra, whilst

others, such as the green vipers, seem to be less dangerous, recovery general!)'

taking place from their bite, with merely local pain and some constitutioTial dis-

turbance. 3rdly, the oi-tlinary poisonous snakes, such as the gigantic llaniadrgan,

the Cobra, the blue Bungarux, or krait, the black and yellow banded Bunganis, and
some of the larger species of Callophis.

There are only two harmless snakes wluch, froni their peculiar colouration and
from their also inhabiting estuaries and coasts, can be mistaken for any of the

poisonous family of Hydrophidas. The one, Jlipistes hydrinus, has, however, a loreul

shield, which at once shows its innocuous character, whilst the otlier, Chersydrus

granulafun, may be easily discriminated by possessing over 100 rows of scales.
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Tlic poisonous vipcrinc snakes arc easily clistinguislicil by thoir long tubular and

erectile fangs, by their triangular head, keeled stales, and repulsive physiognomy,

their short tails, stout form, and in the majority of Indian species by a pranrbital pit,

whence the name of one section of tliem of pit-vipers, the most celebrated of which

is the American rattle-snake. Among the ordinary venomous or colubrine snakes,

the Hamadnjas is undoubtedly the most formidable, whilst commoner than any are

the Cubra, the blue and the banded BiDignrm, the bulk of the other ElapidiB being

too small or too rare to merit particular notice.

To determine a snake it is necessary first to become familiar with the shields

which cover the head. The nostril of a snake is either situated between two
shields or pierced in one. Tliese shields arc the nanoh, anterior or ])osterior. The
eye is bounded on either side by one or more shiehls called respectively the prce-

and post-oculars. The shield which is interposed between the nasals and oenlars

is the ' loreal,' and tlicre may be several or none. The other shields of the head

are the ' rostral ' in front, followed by one or two pair of ^frentals,' then a
' vertical ' occupying the crown of the head, and two occipitals behind the vertical.

Over the eye is the 'superciliary,' and along the jaws the upper and lower

'labials' respectively. Below the chin are the 'mental' or 'chin shiehls.' The
shields of the belly are tlie ' ventrah,' and below the tail the ' subcaudals,' wliich

may be either entire or divided.

On a snake being brought in, the first point to ascertain is, wliether or no it has

a loreal shield, /o/- the rule is absolute, and icithout exception, that every snake possessing

a loreal shield is harmless. It no loreal sliicld is present, a very brief inspection will

show if it belongs to the Hydrophida; with a flattened tail ; or to the CrotalidiB

or Yiperida3 with erectile tubular fangs and rough scales, and if to neither of these

groups, it still remains to determine whether it belongs to one of the innocuous

species which possess no loreal or to a poisonous species, none of which possess

it. The poisonous Elapidoe are all characterized by a small eye with a round pupil,

and by the presence of a venom fang, grooved in front, and terminating in a slit.

There are only four genera, and if the snake under consideration belongs to none

of these, it is harmless, though no loreal is present. The four genera of pois(mous

colubriue snakes are: Naja, with 1.") rows of scales round the body; Xenurelaps

and Bungarus, with 15 rows also, but the vertebrals are enlarged; and Callophis, with

13 rows only.

The number of poisonous snakes is therefore practically very few, but a great

many harmless snakes are equally unprovided with a loreal shield, of which a list

is here appended for convenience of reference.

The snake is harmless though the loreal shield be absent

—

i/" the scales are smooth and the nostril in an undivided shield— Cylindrophis.

i/' there are five occipitals

—

Xenopeltis.

^the tail is truncated

—

Fam.Uropeltida;.

If there are loss than 6 upper labials

—

Calamaria.

T/' there arc 8 upper labials—

•

Macrocalaraus.

If tlic nostril is in a single shield

—

Blythea.

Cyelophis.

Odontomus.
Pareas.

TJlupe.

//'the pra^ocular is elongate and the Iiody stout

—

Geophis.

J/ there is but a single praefrontal—

•

Aspidura.

Oligodon brcvieanda. Fordonia.

//"the third upper labial of six forms the lower rim of the orbit—Oligodon modestus.

// the scales e.Kceed 15 rows

—

Gonyosoma frajnatum. Tetragonosoraa.

if the tail is flattened and the scales exceed 100 rows

—

Chcrsydrus.

Jf the pupil is horizontal

—

Tropidococcyx. Passerita.

As regards the treatment to be pursued ia cases of snake-bite, it would seem as

though the only remedy of the slightest value in the case of the effective bite of
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a venomous snake is a ligature applied witliin a few seconds of receiving tlie injury,

and either suction or excision of the wounds. If the poison once gains an entry into

the system, it is next to iiseless drenching the unfortunate patient, as is too often done,

with either such antidotes as ammonia, ardent spii'its or any so-called specifics, or

torturing him with the actual cautery of live coals, gunpowder, etc., or hounding the

poor man ahout till he dies to prevent his sinking into sleep. If the patient does not

object to it, a glass or two of brandy and water might be given, as cases sometimes
occur where nothing more than fear is the cause of very alarming prostration, and in

such cases a stimulant would do good ; as where a man has been bitten by a harmless

snake, which he believes to be a Cobra. I once heard of a man who, walking in the

dark, trod on one end of a thin coil of tin plate, the other end of which flying up,

.slightly punctured one of his calves. The impression on the man was, that he had
been bitten by a large snake, and an alarming state of prostration supervened, which
however was cured by some one going out and finding the cause of the mischief.

It cannot, therefore, be too widely known that in the case of snake bite, the sutFeror's

life is in his own hands, as nothing but instantl}- sucking the wound, with or with-
out ligaturing it, can pro\'e of the slightest value, all recoveries from snake bite,

under treatment, being cases which would jirobably have recovered no less speedily

without it. I cannot resist here extracting the philosophic remarks of Dr. Payrer on
the prevalent mode of worrying to death the unfortunate victim of snake-bite.

"But another popular mode of treatment of the so-called lethargy induced by the

poison, that by walking the person violently about and keeping him awake hy flog-

ging, pinching and other such violent measures, is in my opinion of very doubtful

efficacy, if not altogether wrong. The mini who is dying from snake hite is perishing

from rapid exhaustion of nerve force. To make him take violent exercise and deprive

him of rest seems to me more likely to do harm than good. It would be almost as

reasonable to give a man a blow on the head to recover him from concussion of the

brain, or to give him antimony to cure him of sea-sickness. Let him lie down. Leave
him to rest, to sleep if he can."

Speaking of chemical antidotes, Dr. Faj-rer thus expresses himself : "I have no
hesitation in saying that I believe them to be useless, and tliat, excepting for their

stimulant action when they have any, they are inert. "When the symptoms of

poisoning have set in, either when the ligature and excision or caustic or cautery

have failed, or when they have not been used, I believe that the only rational treat-

ment is to endeavour to rouse the sinking energies and arrest tlio tendency to fatal

paralysis of the nerve force, by the aid of alcohol or other stimulants such as ammonia
or ether judiciously administered, avoiding anything that can depress, such as over-

exertion or fatigue, especially that produced by the popular practice of making the

sufferer walk when his force is almost expended. Brandy or whisky or indeed any
form of alcohol should be given freely and frequently, though not in the large

quantities sometimes recommended. My belief is, that if a certain quantity of the
poison has entered the circulation, we can expect but little benefit from treatment of

any kind ; where less has entered, yet enough to cause dangerous present and con-

secutive symptoms, wo may do much to support the strength and save lite by ordinary
rational measures. But that we possess any drug or substance, solid or fluid, that

either swallowed or inoculated can counteract or neutralize the poison once absorbed,

and acting on the nerve centres, I do not believe,— and I think the notion that we do
is a dangerous one, and liable to do harm by inspiring confidence in ways and means,
in which none should be placed."

—

Thatiatophidia, pp. 38, 39.

To show how small is the chance of recovery from an effective bite of a venomous
snake in possession of its full powers, I will quote three experiments from Dr. Fayrer's

work, together with the reflection suggested by them.
"June 26, 18G9. Experiment No. 15.—A pariah dog was bitten in the fore

arm by a co])ra (Kala Keautiah) at 3"2 p.m. A ligature had been thrown round
the limb above tlie bitten part, which was imme<liately tightened. A pointed
.steel, heated to a red heat, was then, at 3-3 p.m., insertecl into the punctures, and
the wounds were thoroughly cauterised." Forty drops of licpior ammonia, in three

parts water, were injected into the jugular vein, but the dog died in -13 minutes.
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Experimant Xo. IG.— A doj; wiis bitten l>y a fresh coLra (Tval.a Kcnutiali) in tlio foru

iirui at ;5-;58 r.Ji. A li^aturc was iramciliatelj- tightened round tlic liinh above the

vonnd. The actual cautery was at once ajjplicd, until the fanp wounds and the adjacent

]>arts were completely disorganized. The dog ilied without further treatment in 3o

minutes. On this case Dr. B^iyrer remarks, "In this case, notwithstanding the liga-

ture, which was applied as tightly as two persons could pull it round the leg, and thu

deep and thorough actual cauterization, immediately after the bite, the snake poison

found entry into the system and proved fatal in 35 minutes. Xothing, it seems to mo,

can more strongly demonstrate the extremely subtle and virulent nature of the cobra

])oison, than these experiments. Nothing, I think, is more significant of the improba-

bility of anything proving to bo an antidote. If the poison find entry into tho blood-

vessels, and be carried to the nerve centres, I am inclined to believe that nothing can

prove of any avail, excepting in those cases when the bite is imperfect, the quantity

or the quality of the poison diminished or deteriorated, or the snake itself is young,

weak, exhausted, or is one of a less poisonous family; such, I believe, are the only cases

in which recovery occurs, through the inherent vigour of the animal or person bitten,

perhaps aided by stimulants and excitement."—(Fayrer's Thanatopliidia, p. 97.) Still

more instructive is tho third ease. " A very largo and vigorous pariah dog was bitten

in the marginal fold of integument between the thigh and tho abdomen, by a cobra,

at S'o.i P.M. The part was immediately cut out by a bistoury, the places where the

fangs had penetrated being completely removed. The instrument was at hand and the

operation was done at once. Two seconds, not more, might have intervened between

the bite and the excision. At 4 p.m. some brandy was poured down the dog's throat;

46 another do.se of brandy administered ;
4-16 he is excited, and respiration hurried,

perliajis from the brandy; 4-25 the dog is not yet affected by the poison; 4-.'53

much tho same, the breathing rather hurried; 4'42 no symptoms of poi.soning, except

the hurried breathing, and tliat may be from excitement ; 4'47 more brandy given
;

4'o0 no symptoms of poisoning yet; 5'10 vomited, shows synq)toms of being

poisoned; 5-15 vomited again; 5 30 restless, bi'eathing hurried, abundant flow of

saliva ; 6 p.m. slight convulsions, breathing hurried ; 6-30 dead. Bitten at 3'55,

dead at ()'30, in 2 hours and 35 minutes. Here again the extraordinary virulence of

the poison is shown. The snake bit in a fold of skin, which was immediately excised,

yet in the slight interval—it could not have been more than two seconds—enough of

the poison had entered the circulation to cause death in 2 hours and 35 minutes,

notwithstanding the free administration of brandy. The dog too, was an unusually

largo and vigorous animal."—Fayrer's Thanatophidia, p. 105.

Again on the critical question, the possibility of arresting tho poison after

an effective bite. Dr. Fayrer remarks—"That such tiiai/ be done, I will not deny,

but the two experiments just recorded, performed with the greatest care and speed

bv two surgeons accustomed to such operations, show that at the least it is very

difficult. The moment of time that intervenes between the injection of tho snake

])oison by tho powerful maxillary muscles through the tube-like fang into the minute
blood vessels of the part, and the application of the ligature and actual cautery,

is sufficient to allow of the entry of the poison within the circulation, and this

reaching the neiwe centres, even in a small quantity, may prove fatal."

For further details of this most interesting subject, reference must be made
to Dr. Fayrer's work, but I will record the chief deductions from tho experiments

made and other data therein brought together and reviewed.

1. Snake poison is not only active when injected into the system, but developes

its poisonotis action when applied to a mucous s\irfane, or the conjunctiva.

2. The blood of an animal killed by snake poison is itself a powerful poison

when introduced into the system of another animal.

3. The milk of a woman bitten by a poisonous snake is fatal to the child,

if allowed the breast.

4. The poison of the colubrine snakes does not interfere with the coagulation

of tho blood after death in the lower animals, but tho blood remains fluid (as a rule)

after death from the bite of a viperine snake. Authentic particulars on the state

of the blood of the human sul)jcct after colubrine poisoning are still wanted.
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5. Symptoms of poisoning after an effective bite arc visible after the lapse of a

few secoiuls only, and should the poison have penetrated a large vessel, death may
result witliin the minute, though such a case is of course rare.

6. The bite of a poisonous snake seems to exercise no influence on another

poisonous snake, of the same family, or on itself, but is fatal, though slowly, to a

harmless snake.

7. The most deadly poison seems to bo that secreted by the two Najas and

Eussell's viper, and scarcely less potent is that of tlio Echis, the Buugari, and Hytko-

phida3. The poison of the Indian Crotalidte, however, though certainly occasionally

fatal, is not perhaps usually so, and there is always fiiir presumption of recovery from

the bite of our green vipers (Trimeresurus).

8. Specific remedies or antidotes for snake-poisoning there are none. "Where the

bite has been, from any cause, only partiallj^ effective, diffusible stimulants, as

ammonia and alcoholic mixtures, may be resorted to with benefit, to aid tlie flagging

powers of life.

9. Cases have often occurred of men bitten by harmless snakes exhibiting symp-
toms of most alarming prostration, and being reduced to a moribund condition through

fear only, so that every endeavour should be made to secure the snalie, as its recogni-

tion as a harmless species is all that is wanted in such case to effect cure.

In the Madras Monthly Jounial of Medical Science for November, 1870, Dr. E.

Nicholson has a paper on some popular errors regarding Indian snakes. Dr. Nicholson's

views on the true reason of the immunity of some snake- catchers from serious lesults

from snake bite, are very curious, and deserving of full investigation, as he sees reason

to attribute it to a continuous system of inoculation with snake venom, the result of

which is that the elder men among the Burmese snake-charmers possess greater powers

of withstanding snake poison, than the younger, owing to the more perfect protection

enjoyed by them from inoculation persevered in through many years. I doubt the fact

myself, but it is certainly a cuiious assertion, to emanate, without good reason, from an

Assistant Surgeon who for years has made these animals his companions, as well as

snbjects for study.

Order SAUKIA.

Scaled reptiles, usually possessing eyelids and limbs, both never absent. The
rami of the mandible united by a bony symphysis, and incapable therefore of dilatation

like the jaws of snakes. Teeth adnate to the jaws, not in sockets. Vent linear,

transverse. Tongue single or double. Reproductive organs double.

Fainihj Varanidse.
Vauanus, Merrem.

Nostrils in an oblique slit between the eye and snout. Scales elliptic, subtan-

gential. Tail compressed vertically. 5 claws on all feet.

V. NEBtrxosus, Gray.

Nostril nearer the eye than the nose. Scales of neck and back obtusely keeled.

Superciliary scales enlarged.

V. DEAC^NA, L.

Nostril midway between eye and nose. Scales smooth. Superciliary scales

small.

V. FiAVESCENS, Gray.

Nostril nearer the nose than the eye. Scales strongly keeled. Superciliary

scales unequal.

All these species occur in Burma, and attain to about fifty inches. The tail is

vertically compressed in all.

Htdeosattrus, Wagler.

.

Nostrils rounded, near the end of the snout.
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H. S.vLTATon, Laur.

Nostrils anteriorly pLiecil. Colour of ailult blackish, with four transverse bunds

of yellow ocelli across the l)aek. Grows to about seven feet in length.

All these lizards are highly esteemed for food, and are sought for in hollow trees

by the aid of dogs. If not wanted at once, the wretched creature has its fore feet

bent over its back, a few of its toes are brokt-n, and the sinews drawn out and tied in

a knot, so rendering the animal helpless. Dr. Mason observes:—"The Karens, who
are extravagantly fond of their tlesh, steal up the tree with a noose at the end of

a bamboo, and often noose them while leaping for the water, or catch them in a boat

which is brought under the tree. The head, the natives say, is venomous, and they
discard it altogether ; but the flesh of the other parts, which smells most odiously, is

deemed by the Karens much preferable to fowls." The eggs of those animals are also

highly esteemed for food, and eagerly sought for.

Fumily Lacertidae.

Tachtduomus, Baudin.

Nostril in a single shield above the labials.

T. sKxi.iXEATUs, Daud.

Dorsal scales in four longitudinal rows, strongly keeled. Grows to fourteen

inches, of which the tail is five-sixths.

Inhabits Arakan, Pegu and Tenasserim. An elegant and agile species.

Famihj Zonuridae.

Scales largo, stpiarish. A longitudinal fold along the sides.

PsEUDOPUS, Merrem.

P. GEACiLis, Gray.

Body and tail of nearly uniform bulk (the term graciUs is a complete misnomer).

Ycnt placed about the middle. A distinct longitudinal fold, and a pair of rudi-

mentary hind legs only. Colour yellowish-brown, and during Ufe a number of

irregular shining tui-quoise blue spots. This rare lizard has been obtained near

llangoon.

Anderson obtained this species in the Sanda valley in Yunan, and, like tlie

Khasi Hill specimen, these had 16 longitudinal rows of scales, and 10 ventral rows,

whereas the Rangoon lizard had only 14 and 8 respectively. The head shields and
colouration are rather variable.

Famihj Scincidae.

Ground lizards of active habits. No femoral or inguinal pores. Tail very

fragile.

Section A. Keeled scales.

TnoriDOPHOuus, Bumeril et Bihron.

Scales strongly keeled, or exceptionally smooth. Tail spinate. Nostril in a single

small shield.

T. Bekdmoeei, lilytli.

The keeled scales of the back form parallel ridges. Colour pale olive brown,
witli oblique transverse red bars, margined witli black. Grows to a little over

seven inches. Scales dull.

Kanges from Tenasserim tlirough Pegu to Yunan.

The specimens of tliis lizard procured by Dr. Anderson in Tunan are smooth,

and not keeled as is the case with all hitherto captured in Tenasserim or Pegu; but
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the rcsemblanco in other respects of these smooth lizards is so complete that tlicy can

only bo rcfrardcd as a local race, and not a distinct species.

This lizard differs from all others of tlic same family in its hahit of readily

entering water. The specimens captured by myself in Tenasscrim -n-cre taken

beneatli stones and amongst the gravel of a stream bed, in which the water was close

to the surface, and into which water the lizards readily entered when endeavouring

to escape from ])ursuit, beneath the submerged stones, which seemed to be their

habitual .sheltering place.

EuPREPEs, Wagler.

Each scale of back with sevei'al keels. Tail rounded.

a. Lower eijcltd acaly.

E. c.vEiNATCs, Sehneid.

Scales 3 or 5, keeled. Colour rich olive bi'owu or bronze, with a pale lateral

stripe. Often black dotted. Belly yellow or silvery. Seasonably bright red.

Viviparous.

Common throughout Burma. Grows to twenty inches in the Andamans, but is

not usually found elsewhere more than twelve, of which the tail is more than half.

E. MACUXAEius, Blyth.

Scales 5 or 7, keeled. A smaller and more slender species than the last. Does

not exceed seven and a half inches. Oviparous.

E. NovEM-c.iEiNATUs, Andcrsou.

Scales 9, keeled. Grows to seven inches.

Inhabits Upper Bm-ma.

E. RUGIFERA, Stol.

Fore limbs feeble, reaching to the front edge of the eye. Nostril large. Two
loreals and five occipitals. Scales on the back strongly 5-kecled. 8 rows on the

belly, smooth. Dark brown, paler on the head. Two side streaks anteriorly. Belly

yellowish, with a greenish tinge.

Inhabits Kamorta.

E. OLIVACEUS, Gray.

Scales with 3 or more slight keels. Colour brown. Aliout 12 black transverse

streaks, each black scale with a white spot. Below greenish oUve. Tail scarlet

(below?).

Inhabits the Nicobars and the Malayan Peninsula.

Section B. Scales smooth.

HiNULiA, Grinj.

Supranasal none. Lower eyelid scaly.

H. Indica, Gray.

Colour bronze brown. Sides dark banded, below white. Scales between fore

and hind limb in forty-si.x rows. Grows to ten inches.

Burma.

H. MACULATA.

Colour pale bronze browTi, with ten series of black dots. Sides dark-banded,

below white. Scales between fore and hind limbs in ninety-six rows. Grows to

over seven inches.

Pegu, Martaban, the Andamans.

MocoA, Gray.

Supranasals none. Lower eyelid with a transparent disk.
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M. ExiorA, Antlamans.

Ear witliout lobules. Four supcrciliarics. A pair of anterior or-eipitals, tho

azygos sliiold behind them rather large. 28 rows of scales round the body. -Ij

between the axilla and groin. Limbs feeble. Tlie fore legs reach to the eye, the

hind legs to half way to the axilla. A dark brown baud from the snout to the tail.

A pale greenish yellow band from the eye to the tail, and a broad brown band through

the eye and car to a little beyond the hind limbs. JJelow pale yellowish-brown.

Tail olive, with a dorsal and lateral series of minute black dots. Limbs spotted

brown and olive.

Inhabits ilomien.

RiopA, Gray.

Eody long. Limbs feeble.

a. Loirer eyelid setilij.

11. ALBOPUNCTATA, Gray.

Lower eyelid s<'aly. Tail large and eylimlrical. Limbs feeble, giving the lizard

a snake-like look. Tail shorter tlian body. Colour brown, with six fine black lines

down the back and tail. Sides white-spotted, (irows to four and a half inches.

E.. LINKOLATA, Stol.

Like R. albopunctata, but the tail is longer than the body. The centres of all

the dorsal and lateral scales are pale, giving rise to pale longitudinal lines. Length
three and a half inches. Inhabits Martaban.

b. Loiver eyelid icitlt a ironnparent disk.

11. ANr.rixA, Tlieobald.

Lower eyelid with a transparent disk. Five occipital shields, the central one

being nearly as large as an anterior one. Colour brown abov'e, white below. No
stripes or dots. Length four inches.

Inhabits Pegu.

E. CTAXELLA, Stol.

Like R. anguina, but the central occipital shield small. Colour brownish

olive, with a few white spots on the neck and behind the shoulder. Size and
habitat same as the last.

DiBAMUs, Dmncril ct Bihron.

Limbs in male 2, lodged in an obli(pio cavity. Females limbless.

D. NicoBARicrs, Fitzinger.

24 rows of scales round the body. Colour dark brown, paler below. Grows to

6 inches, and inhabits the Nicobars.

Family Geckotidse.

Toes adapted for pneumatic adlicsion.

a. Adhesih plates of feet undivided.

Gecko, Daiidin.

G. GUTTATT7S, Daud.

Tail without any enlarged subcaudal plates. C(jlour olive grey, slaty over the

head, with four or five transverse white bauds. Belly white, body, limbs and belly

red-spotted.

Grows to about a foot. Inhabits Eastern Bengal, Burma and the Malayan
peninsula.
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It lays about ciglit liard-sholled white eggs as big as a musket-ball, cementing
them to trees, rocUs, or secluded buildings. Its cry is ' touk tay,' several times

repeated, and ending in a long-drawn-out 'diminuendo' guttural rumble. The
'touk tay' of the Burmans, notwithstanding tlie persecution it sutfers from the lower

orders of Europeans, is an interesting and really useful animal, from the number of

insects it consumes. It does not confine itself to insects, but will eat young rats
;

and Dr. Mason has seen it devour the smaller species of house lizard. I have
myself seen it seize on the wing a bat as it flew round the room, and devour it.

G. STENTOE, Cantor.

Tail with a double row of enlarged subcaudal plates. Colour brown, with some
dark markings. Grows to fourteen inches. luliabits Akyab, Burma, the Andamans,
the Malayan Peninsula. The voice of this species is a ' tuk-tuk-tuk ' several times

repeated.

Pttchozoon, Kuhl.

Skin of sides expanded into a longitudinal flap.

P. HOMALOCEPn.iLrii, Creveldt.

A flap or expansion of skin runs along the sides of the neck and body, and the

tail has a simiUir fringed border, scalloped. Prevailing colour some tint of olive

with numerous markings. Grows to seven inches. Ranges ii'om Arakan to the

Malayan Peninsula. The Nicobars.

Phelsuma, Gray.

Claws none. Pupil round.

P. Andamaxense, Blyth.

Claws none. Colour of the live animal emerald green above, yellow below.

Grows to six inches. This is a diurnal and arboreal gecko, with considerable

power of changing its hues.

Inhabits the Andamans.

b. Adhesile plates offeet dieided.

Hemidactylus, Cuvier.

Fingers and toes dilated, ovate, clawed, 5 on each limb. Pupil vertical.

H. MACULATUs, Dum. et Bib.

Pemoral pores 20 to 28, in an interrupted line. Grows to five and a half inches

(usually smaller). Back with numerous trihedral tubercles. A larger form, with

femoral pores, 32 to 36, in a nearly continuous line, and growing to nine and a half

inches, has been separated in Ceylon, as M. Fieresi, Kelaart.

India, Burma, and the Andamans.

H. CocTEAUi, Dum. et Bib.

Femoral pores 6 or 8 on each thigh, widely separated in the pubic region. Back
granular with a few tubercles in the sacral region. Grows to 9 inches, but is usually

smaller.

Inhabits Northern India and Burma.

H. FEENATUS, Schl.

Femoral pores 27 to 35, in an uninterrupted line. Baik granular, with scattered

tubercles. Thumb very small. Grows to 5A inclics.

Ilanges over the whole of India, its Islands, Burma, the Andamans and Nicobars,

and the Malayan Peninsula and islands.

H. MoKTONi, Theobald.

Resembles the last, but has the thumb well developed. A single female only

taken at Rangoon. It approaches II. Lesehenuidlii closely.

These animals [Ilemidadijlus) are the common house Ueckos of warm regions,
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and arc the animal intended by the word "spider" of the Enp;]ish Bibh^ (Proverbs

XXX. 28), rendered Ueeko in the Syriac version ; and iu the Vulgate later translated,

"The Gecko taketh liold with her han<ls and dwellethiu king's palaces." They are

useful animals, as they feed wholly on insects, but are pugnacious little creatures, and

often lose their tails in tights. During these fights the tail of one of the combatants

will sometimes fall down on the tea-table, where it will wriggle like a worm for a

minute or so.

IsycTEELUR'M, Gunlltcr.

Sides with a cutaneous expansion.

N. ScuNKiDERlANUM, Shaw.

This lizai'd stands in the same relation to lleinidaciijlas that Pli/chozuuit does to

Gecko, and probably occurs in Burma.

Pkrii'ia, Grdfj.

Thumb rudimentary, clawlcss. 5 claws on liind feet.

P. MrriLATCs, "Weigm.

P. Peronii, Dum. et Bib.

Femoral pores 37 to 42, in an angular continuous line. Back uniformly

granular. A cutaneous fold behind the ham. Colour pale translucent grey, with a

few whitisli freckles. Three pairs of chin shields. Length 6 inches.

Inhabits Ceylon, Burma and the Andamans.
Anderson says this is a common tree and house lizard at Bhamo.

P. CAXTonis, Giiuther.

Very like the last, but has no cliin shields. The Andamans. Anderson records

it from Ponsee, in Yuuan, at 3300 feet.

DoRYi'UA, Grn'j.

Tail sharp-edged, granular above, and with a median row of plates below.

D. Bkudmorki, Blyth.

Tail granular above, edge denticulate, with a median row of enlarged scales

below. Back granular. Grows to Ibiu' inches.

Inhabits Pegu and Tenasserim.

D. Gaud-vma, Theobald.

Resembles the last, but the tail is segmented. 38 femoral pores separated on the

pubis. Inhabits Toung-ngoo.

D. Karejixordm, Theobald.

Back granular, with twenty longitudinal rows of white tubercles. Tail seg-

mented, and with some transverse rows of spines. 24 femoral pores separated on the

pubis. A row of median enlarged subcaudals, margined with granular scales. Grows
to four and a quarter inches. Captured at Karen-choung, near Toung-ngoo.

Gtmnodacttltjs, Spix.

Pneumatic plates on the basal joints only of fingers and toes. The two terminal

joints free. 5 claws on all Umbs.

G. "WicKsn, Stol.

Transverse plates on the ba.sal joints of the toes only. The two terminal joints

free. Femoral pores 4 or 5 on each thigh. Length two and a half inches.

Inhabits Preparis Island.

G. VAEiEo.ATus, Blyth.

Body finely granular, with numerous enlarged tubercles. Femoral pores 16 on
each thigh. Colour grey (fleshy during life), beautifully spotted with black. Tail

black-banded and black-tijiped. Back dark-banded, and a dark horseshoe mark on
the occiput. Length over six inches. Captured at Maulmain.
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Ci'RTOD.VCTTLrS, Gmtj.

C. RUBiDus, Blyth.

Ponioral pores, 3 or 4 on each thigh, in a groove. Eody and tail covered with
unequal tubercles. Toes free and slender, with sharply-curved claws. Colour light

fleshy brown, with a dark mark on the nape, and another on the shoulders. Body
and tail dark-spotted and striped. Grows to 6 inches.

Inhabits the Andamans.

Family Agamidge.
Head covered with small shields. Tail long, and not fragile. Pupil round.

Femoral or preanal pores none.

Draco, LinnmiM.

A semicircular membrane, supported by the posterior ribs, forming a parachute.
A gular sack in both sexes, largest in males.

a. Tympanum uahj.

D. MACT-LATTS, Dum. et Bib.

Gular sack very large. Nuchal crest indistinct. A series of large trihedral
distant scales down either side of the back. Eound black spots on the ' wings,'
and pale longitudinal stripes. Grows to seven inches.

Inhabits Assam, Pegu, and Tenasserim, and Anderson got it at Ponsee in
Tunan.

b. Tympanum nalced.

D. MAJOR, W. Blanford.

Gular sack covered with scales twice as large as the ventrals. The central

upper labials exceed the nasal in length. Enlarged single scales on the sides.

Colour above pale, with dark bands across the parachute, broken up with pale spots.

No dark fringe to the parachute. Throat greenish yellow, unspotted, and beneath
the lateral appendages pale scarlet.

Length, head and body, 4-76
; tail, 9-25

; total 14 inches.

This, perhaps the largest species of the genus, occurs at Naulabu Hill, near
Tavoy, and is nearest akin to D. Dussumieri, but differs in its larger labial and
gular scales, size and colouration.

D. T-ENioPTEEUs, Guuther.

Tympanum naked. Gular sack moderate, covered with large smooth scales.

Some large scales down each side of back. Male with a low nuchal crest. ' Wings

'

with five arched black bands not extending to the margin.

Inhabits Tenasserim.

Japaldra, Graij.

A small gular found in males.

J. Ttjnnanensis, Anderson.

A large spinose tubercle behind the superciliary ridge. A ridge of large tubercles

over the hidden tympanum. A nuchal fold. Two canines in each jaw. Colour
olive, with a tinge of brown. A black band with a yellow anterior margin from the
eye to the gape. Five transverse bands on neck and back, separated by narrow
olive-yellow bands. Tail banded. Under surface olive yellow.

Head and body 3 ; tail 7 = 10 inches.

Momien.

PiLornvRus, Gray.

A high nuchal and dorsal crest, the lobes of which are united by a membrane.
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D. onAxnis, Gray.

Head, ucck, aud gular poncli ycllnwisli. Back purplisli-hrown, lilar on the sides.

Seven oblique dark blue streaks down the throat. Sides of body with oblique lozenge-

shaped red or yellow spots. A discontiimous mulberry-brown nuelial and dorsal

crest. Scales of crest partly green and yellow. Tail banded. This is the colouring

of the male. The female is ju-obably nnu h duller.

Length twenty-two inches, of which the tail measures si.x.teen.

luluibits I'euaug and Pegu.

BkOXCUOCELA, Kllllj).

Scales regularly arranged with the tips dii-eeted backwards aud downwards.

Tympanum naked. Gular sack small. Tail very long.

B. CIUSTATELLA, Kulll.

Scales small, in 40 rows, between the vertebral line and the belly, and 14 on the

belly= '.)l in all. Colour uniform grass green. Grows to 20 inches.

Inhabits the Malayan countries and the -Nicobars.

The Karens call a green lizard the "green viper blooihucl;er" and it may b(! either

this species or Caloles viridis, Gray, of which little is known. In ISronelweela the

scales are directed backwards and ' dowincards,' whereas they point ' iijjwards' ia

Caloies.

B. juhata, Dum. et Bib.

Scales in 20 rows between the vertebral line and the belly. Colour green, with

usually some yellow spots on the neck. Stoliczku rccoids this species from the

Kicobars.

B. BinoiAXA, W. Bl.

Scales in about 24 longitudinal rows, between the vertebral lino and belly, on the

belly in 12 rows, shari)ly keeled, = (i(), all .sharply keeled. Dorsal row <listiuctly larger.

Xo fold before tke shoulder. No enlarged scales behind the superciliary ridge.
^

The

liind limb does not quite reach the snout. Colour grass green, paler below, without

bauds or ])atclies.

Length, 3-7; tail, 12 0=1.5-7 inches.

Inhabits Tavoy.

Aimther species has been described from Travancoro, II. Inditn, Theobald, with

also over oO rows of scales round the body, but with a distinct shoulder fold, lined

with minute black scales.

Calotes, Cuvier.

Scales with the tips directed backwards and upwards.

C. MTSTACEUS, Dum. ct Bib.

A fold before the shoulder. C(dour brown or ruddy vinous, with a conspicuous

white band from nostril to behind the shoulder. Seasonably the males (and some

females) assume a gorgeous li-s ery, the entire fore part of the body tiu'ning a bright

deep blue, red-mottled on the throat. The largest specimen I ever measured was

thirteen inches, of which the tail measured eight and a half ; but Stoliczka records

one sixteen inches, and Giinther one of twcntij-four ; from Ceylon, though no Burmese

specimens attain that size.

Inhabits Arakan, Pegu, Tenasserim, Ceylon. Siam and the Nicobars.

Dr. Mason thus writes of this species: " This is a very common species in gardens

in Toung-ngoo. A pair made their home in the mango trees near my study window.

The female blundered into the house a few days ago, but I found her a very

unattractive animal of a uniform earth-brown colour. The male, however, is .some-

times a beauty. He may be often seen jerking his head up and down, with the head,

pouch and whole front of the body a glowing ultramarine l)lue, contra.sting beautifully

with the reddish-brown of the hinder part of the body and the tail. From the nose

to the shoulders, below the eye, is a broad white band, wliich is interrupted by three

reddish-brown patches, in line with tlie white band, before reaching the uniform
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reJdish-bro^vn of the liindcr part of tlio body. Occasionally the white band below
the eye assumes a brownish colour, and the animal apjx^ars to have a brown band
down each side. He does not always, however, appear in this gay dress. While
I am writing I see him coming down the trunk of one of the trees in a vciy faded
garment. His skin suggests a bright calico, after it has been washed, whose colours

succumb to soap. Tlie blue is there, but it is no longer the liright blue of yesterday.

It has changed to a dull light indigo colour. He runs across the grass to the foot of

another tree and stops on the bare gi'ound at its base, where for a minute or more he
bites with great energy at a struggling grasshopper (?), and while thus exercising

himself the blue fades out from his body altogether and his whole body takes the
colour of the brown earth on which he stands. After tarrying a minute or two he
ran up the other tree and the dull light blue colour seemed to return to liim as he ran
up the tree."

C. EiriTA, Gray.

A black fold in front of the shoulder. Colour brownish olive, with brown bands
across the back and a pale lateral streak. Grows to 1 1 inches, of which the tail is

not quite three-fourths.

Inhabits Assam, Pegu and Tenasscrim.

C. viEsicoLOR, Daud.

No fold in front of the shoulder. Colour brown, with darker bands or lozenges
on the back, and a pale lateral band. T\vo black specks on the occiput. Seasonably
the head and fore limbs become bright red (whence its European name of ' blood-

sucker'), or limbs and tail black. Grows to sixteen inches, of which the tail is

eleven.

Inhabits the whole of India and liiirma.

Oriocalotes, Giinther.

Scales keeled, those above pointing upwards, tho^ic below downwards. Tail

round. A fold before the shoulder. A gular sack in males.

0. Kakhiensis, Anderson.

No spines on the head. Scales of the body imbricate, keeled, those on the side

of the back pointing upwards, those below downwards. A few large scales on the

sides. A fold over the shoulder. 50 transverse rows between the limbs, and 60 or

more round the body. The fore leg reaches the tip of the snout, the hind one to the
gape. General colour olive, variegated with brown ami yellow. Under surface olive

green. A broad black band from the eye to the tympanum, two narrow ones below
the eye, one in front and three above.

The upper Irrawaddy valley, where, in Anderson's opinion, it replaces tlic nearly
alUed 0. minor, Giinther.

AcAXTHOSAUEA, Gray.

A. AEMATA, Gray.

No gular sack. A fold befoi-o the shoulder not extending across the throat.

Colour greenish-brown, with roundish light spots. Length twelve and a half inches.

Inhabits Tenasserim.

A second species occurs near Rangoon with an orange vertebral line.

TiAEis, Gray,

T. SUBCRISTATA, Blytll.

A gular sack in males, and a fold before the shoulder in both sexes. Scales of

the body very small, with some larger ones intermixed. Subcaudals in two rows,
sharply keeled. Colour greenish, with some dark stripes before the shoulder. Males
obliriucly stripe(l and reticulated with brown and variegated with red and yellow.
Grows to fifteen inches, of which the tail is elevcm.

Inhabits the Andamans and Nicobar Islands.
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Famihj Uromasticidae.

ITcrbivorous agamoids, wholly or in jiart ol' sociul liabits.

LlOLKi'is, Cuvier.

Scales minute and granular. Tail depressed, with small square scales in

transverse bands. Femoral pores. Skin of sides lax. Edible.

L. GCTTATUS, CuV.

Colour pale reddish-brown, with numerous dark-margined orange spots on the

back, and the sides sharpl)- barred with black and orange. Tail grocTiish-lirown,

minutely yellow-dotted rtl)ov(\ Grows to nineteen inches, of which tlio tail is thirteen.

Inhabits .Vrakan, Pegu and Tenasserim.

Tills very handsome lizard is herbivorous, feeding on the crocus-liko flower

which springs up in commencement of the hot weather in JIarch, and is identified by
Dr. Mason with Kampfera camlidn. This lizard has been supposed, from its expansile

skin on the sides, to fly like Draco ; but the species is entirely terrestrial and a

bun'ower, and is never seen on a ti'ec and never attempts to fly. It is somewhat
gregarious in its habits, and is highly esteemed as food. It is called ' Padat ' by tho

Burmans and the Kiempfera accordingly ' Padat-za.'

Order LOllICATA.

Reptiles with Uw. boily covi'red above by bony plates imbediled in the skin.

Teeth lodged in sockets, and reproduced by endogenous succession. Vent linear,

logitudinal. Vertebra) proccelous.

Famihi Crocodilidae.

The fourth tooth of the lower jaw fits into a notch in the upper, so as to bo
visible when the gums are closed. Pive toes before, lour lichind.

Ceocodilus, Cuvier.

C. PALUSTRis, Less.

Dorsal plates in six rows. Muzzle very blunt.

This species is rare in Burma, but is found inland about Thaj-etrayo, and thence
up the Irrawaddy.

C. POROsns, Scheid.

Mijyoung.

Dorsal plates in eight rows. Muzzle narrower than in the last. Very common in
Pegu and Burma in every tidal creek. It grows to thirty feet in length, and is a
dangerous animal, especially in the rains, when an old male will sometimes attack
small boats. It is dangerous, too, to walk at dusk near a river or creek tenanted
by these creatures, as at such a time they are specially active, and on the look
out for animals which approach the banks. They invariably drown their victims,

and delay their meal till decomposition has rendered the flesh easier to tear ofl'.

The flesh is much esteemed by tho Burmans.

GnAMAus, Cuvier.

G. Gangf.ticus, Gmel.

The long-nosed gharial is found in tlic Koladyne, but has not yet been obtained
in Pegu.

Order CHELONIA.
Shield reptiles. Vent circular. Tongue and reproductive organs single.

Oviparous.
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(Jl' the three onlers of Eei)tiles, tlic Clicloniu arc hy far the most important and
beneficial to man. Tlie tlesh of some marine species enjoys a world-wiclo celebrity

for its nntritious properties and fine flavour, and in America the ' Terrapins ' are an
acknowledged delicacy. In Burma all species save the coarser and rank marine turtles

{Column, Caretta, and Dtrmafocheli/s) are highly esteemed by the natives, and
undoubtedly yield a pleasant and wholesome food. Some prejudice may perhaps lie

allowed in the case of carrion-eating species (though few turtles feed more foidly

than ducks and fowls); but the hanl-shellod herbivorous river turtle (Bafai/in-) and
the majority of land and marsh tortoises, are excellent food, and both wliolesome and
palatable. The eggs of all species of turtle are so highly ]irized in Burma that it is

much to be feared that the numbers of these useful creatures will be greatly reduced
by the eager search for eggs, which, so far from being checked as it should
be by Government, is rather encouraged, by the right to collect them being farmed
out. If this practice may perhaps not be so injurious to the sea turtles, who possess

numerous island resorts not very accessible to their enemies, it is alarmingly destructive

to river turtles, as the Batagiir.i, who not only lay but few eggs, 25 or thereabouts,
but are compelled to resort to banks of rivers, as near Zalon for example, where
every egg laid is appropriated, and the race is recruited only, as it seems to me, from
hatchings in stray spots away from the main resort of the species. As, however,
the country becomes cleared and settled, the fate of these creatures will become
yearly more precarious, until the species is threatened with extinction. In India,

where no one scarcely cats either the turtles or their eggs, this danger does not exist

;

but in Burma it is a real danger to an important food supply of the people.

Faintly Testudinidse.

Terrestrial Chelonians, with feet adapted for walking on land, in a few species

only, partly webbed. Sternum concave in males, convex in females. Herbivorous.

Testudo, Oppel.

Caudal plate single. Toes five before, four behind.

T. ELONGATA, Blytll.

Colour of adults pale yellow, black-mottled, with no trace of rays, and in aged
individuals but little black. Head yellow, with the soft skin of the eyes and nostrils

pink. Grows to about 12 inches, and inhabits Pegu and Tenasserim. Anderson also

records it as occurring in Chaibassa, in Singhbhum.

T. PLATTNOTUS, Blylh.

Lek-goung-ni.

Colour black, with yellow rays. Aged individuals have the back flat ; half-grown
specimens are more globose. Grows to about 12 inches.

Inhabits Northern Pegu and Upper Burma.
The caudal plate in those two species is single.

Manoueia, Gray.

Characters much as in Tc4mlo, but hinder toes webbed. Pectoral jjlates separatecl

in males. Tangential in females.

M. EMYS, Miill. and Sclil.

Tor-lek.

Colour of adults wholly black. Caudal jilatcs twn, therein dilferiug from
Tedudo. Grows to 20 inches, and ranges from Assam througli Arakan, Pegu, and
the Tenasserim. Provinces.

Geomyda, Gray.

Differs from Testutlo in possessing divided eaudals, and hind toes webbed.
Zygomatic arch none.
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G. GRANDis, Gruy.

Colour above voiy dark brown, almost black ; below liamlsomely black ami yellow

rayed. Caudal plates 2. Grows to 18 inches.

Inhabits ro<?u and Tonasserim.

This species is more aquatic iu its habits than flu; last, and the shell is often

encrusted with weeds.

G. BKPRKssA, .\ndcrson.

G. Arakana, Theobald.

The following were the characters of an Akyab specimen in my possession.

Colour uniform yellowish, dark-mottled ; below yellow. Claws of hind feet very

long. An aged female measured 9-5 inches on a straight line.

Inhabits Akyab.

G. spixos-v, Hell.

Shell keeled and serrated. Colour brown above
;

yellow below, handsomely

brown-rayed. In the young each costal jdate is armed with a distinct spine, which in

aged animals is worn down to a tubercle. In a young shell before me, of f> inches,

the temlency to a spinous develo|)ment in the plates is shown by the nuchal plate

being bispinous in front and keeled, and by the 3rd and 4th vertebral keels being dis-

tinctly bispinous behind. The gular, too, presents the lateral curved spine mentioned

in Giinther's description.

Grows to 10 inches or more, and inhabits Pinang and Tenasserim.

Familij Cistvidinidse.

Feet adapted for walking or swimming. The sternum usually flat in both sexes,

attached to the thorax by a ligamentous suture and transversely divided into two

mobile lobes.

CVoEA, Gruy.

C. Amboinensis, Daud.

Colour above dark brown or blackish, with a pale vertebral line. Below pale

primrose yellow, with a black blotch on the outer posterior single of each plate. The
sternum is attached to the thorax by a ligamentous suture, and divided into two
mobile lobes. Grows to ten inches.

Inhabits Pegu, Tenasserim, the Malayan Peninsula, Java, and Anibuhia.

Cycle.mvs, Bell.

The transverse pectoral suture in Cijclcmyn is formed Tiy the permanent non-

anchylosis of the pectoi-al-abdominal suture, indicated externally by a carious fold

traversing the plates, and is more obvious in aged than in young animals.

C. DENTATA, Bell.

Colour pale olive, radiately brown streaked. Grows to 8 inches or more.

Inhabits Pegu and Tenasserim.

Pyxidea, Gray.

No transverse sternal hinge.

P. MoDHOTii, Gray.

Colour yellowish, browner on the sides. Shell with tlu'ce keels. Sternum
separated from the thorax, as in the last species, but with no transverse suture.

Grows to 7 inches or more.
Inhabits Cochin China and Kachar, and probalily therelbre Burma, though as yet

um-ctorded there.

22
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Famllij Eniydidse.

Fresh-water Chelonians, of small anil mudiuiii size, with sternum and tliorax

united into a bony case, without lateral or transverse joints. Sternum Hat Lu botli

sexes. Habits active, carnivorous. Zygomatic arch complete.

Bellia, Gray.

Shell three-keeled, when young. Zygomatic arch strong.

B. CBASsicoLLis, Gray.

Colour deep clouded olive above and below, without markings, but paler in spots.

A small nuchal shield. The second, third, and fourth vertebrals mushroom-shaped,
semicircular in front. Young shells arc three-keeled. This species readily takes

the hook, but is afoul feeder, not to be recommended for food. Common in Tenasserim.

Grows to 7i inches.

Melanochelys, Graij.

Shell three-keeled. Zygomatic arch weak.

M. Edexiaxa, Anderson.

Colour black, edges of keels and sternum yellowish. Shell three-keeled.

Grows to 12 inches.

Inhabits Arakan, Pegu, and Tenasserim. This is the Burmese representative

of M. trijtiga, Gray, of India, and M. Selm, Gray, of Ceylon.

Famili/ Bataguridae.

Eiver or estuary Chelonians, mostly of large size, with solid shells, contracted

internally at each end. Sternum flat in both sexes. Food mainly vegetable.

MoKExiA, Gray.

Small-sized Ilatayuroids, with an ocellatcd jiattern of ornamentation.

M. OCELLATA, Dum. ct Bib.

Emys Berdmorei, Blyth.

Colour pale greenish-olive, with an ocellus on each costal plate. Beneath pale

yellow. Shell globose. Females grow to 8 mches or more. Males are smaller.

Inhabits Pegu and Tfnasserim, where it replaces or represents the allied species

J/. Pefersi, Anderson. It is a thoroughly aquatic form, but during the inundations,

numbers find their way from tanks and rivers over the country, and on the subsidence

of the water, and the clearance of the grass by fire in April, are either captured alive,

or their scorched bodies are picked up by scores by the people, who greatly relish their

flesh ibr food.

An examination of the type specimen in Paris has enabled Dr. Anderson to

decide that it belongs to the Burmese animal, and did not come as stated, from Bengal,'

where the species is unknown.

Bataquu, Gray.

B. Kachuga, Ham. Buch.

Colour uniform greenish olive-brown, beneath yellowish. Back of the neck
brownish, with seven nd-brown streaks. The chin with ten yellow spots on the side.

Seasonablj' the colours become veiy brilliant. Grows to 2-4 inches.

Inhabits Pegu and Tenasserim.

' For the Bengal .species. Dr. Aiukrsdii therefore adopts a new name.

M. 1'eteusi, Anderson.

£. occUata, apud Blyth.

Adult male -J-So ; female 770.
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B. TRIVITTATA, Diim. ct Bib.

LC'k-pok.

A nuchal plate always ])ivsL'nt. roluur in maU^s paid olivc-gri'on, witli three

conspicuous pitcliy black Ininils down the back. Jfcncath pale orange yi'llow. Females

uniform umber brown, treasonably the males are very lirightly coloured, tlie head

and neck being a pale crimson, lading on death to waxy white. Grows to over

twenty indies.

Inhabits Pegu and Tenass(>rim.

An allied sj)ecies, B. affinis, Giintlier, inhabits the ^[alayan Peninsula, and may
range into Tenasserira ; it is distinguished by liaving no nuchal plate.

B. TKiviTTATA, Dum. et Bib. (?).

B. Jravadica, Anderson.

This species appears to have originated in the fact that Dr. Anderson obtained

a male specimen, of sci'cn inches in length, which was uniform brown, and without

the black streaks which characterize the males of B. triinttata, whose adults attain

to eighfecn inches. Jfo adult brown male of Iravadica is known, and if, as Anderson
maintains, the brown females of B. trivittata, as de.scrilicd by me, pertain to B. Iraiadica,

rather than to it, then the females of B. trivitlafa are unknown. The adult mahj

of B. Imradica is unknown, and Dr. Anderson liimself states that the " skulls of the

adult males and females referred by Theobald to B. trivittata are so alike to one

another, and so resembled by the skull even of the uniformly coloured male, that

I cannot seize on any animal character which would separate them specifically, unless

it be the greater upturning of the nasals in tlie latter" (!). Dr. Anderson then adduces

certain dill'ercnces in the shields, but in recollection of how the scutation of some
species varies with age' (e.g. Bellia crasnicolliii), and the great ]>robability that the

pitchy bands of B. triviltula are a sexual adornment of the adult male, it seems
more than probable tluit the young male whereon B. Iraradica is founded is merely
tlu; immature male of B. trivittata, no black-streaked male of that species being,

it would seem, known of the size of Dr. Anderson's typical male, viz. 7 inches.

Tktiuo.nyx, Lesnon.

T. iiASKA, Ham. Buch.

A nuchal plate always present. Four toes on all feet. Colour uniform brown.
Grows to twenty-four inches.

Inhabits Pegu, Tcnasserim, the Malayan Peninsula, and also Bengal.

An allied species in Borneo has no nuchal plate {B. pictus, Gray).

Family Platysternidae (Parrot Tortoises).

Platysteenon, Gray.

P. Pegitense, Gray.

Head large. Tail long. Shell small. Colour above grey, below orange. A black-

edged yellow stripe behind the eye. Grows to fourteen inches, of which the shell

is five only.

Inhabits the streams falling into the Sittoung and Salween llivcrs.

Nearly all the above-mentioned species of tortoises are excellent eating, especially

the large hard-shelled herbivorous species. Some small species, as Bellia, are of

scavenger habits, and the flesh of these animals, when captured near towns, is to bo
avoided; but the objection is not so strong to animals taken in tlie jungles. I doubt
not that all species would make good soup ; but the way I myself was in the habit of

having the flesh dressed was in the shape of broiled cutlets, which I found very
palatable and wholesome.

The next division embraces the soft or ' snapping ' turtles as they are sometimes
called.
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Famili/ Chitridee,

Girtilaginotis river turtles, with weuk jaws.

CuiiKA, Gray.

Head elongate, eyes placed very forward. Tlie semidianictcr of the sluill across

the mandibular condyles is contained more than throe times in the distance between

the occipital condyle and the palatal opening of tlie nostrils.

C. IxBicA, Gray.

Colour dark olive brown, lineatcly marbled. Below yellowish white. Xo ocelli

in the young. Grows to 240 lbs.

Inhaliits the Irrawaddy and other rivers and estuaries of Burma. This savage

and dangerous creature can bo distinguislied from all other ' soft ' turtles, except the

next species, by its weak lower jaw, and from PcIochcJijs by the proportions of the head.

Pelochelts, Gray.

Head short. Eyes placed very forward. The semidiameter of the skull across

the mandibular condyles is contained twice only between the occipital condyle and

the palatal opening of the nostrils.

P. Caxtokii, Gray.

Ecsembles Chitra externally very closely, but is a smaller species, and but little

known. Ranges probably the same as Chitra. TickeU gut it at Akyab, and the

British Museum possesses a specimen from Borneo.

Fa III III/ Trionycidae.

Cartilaginous river turtle, with stroug jaws.

Trionyx, Geoffroy.

T. STELLATUS, Gooff.

Shell brown, with vermiculate markings in the young. Head and neck grey,

profusely yellow mottled.

Inhabits Pegu and Tenasserim.

T. Phayiiei, Theobald.

Adults brown, handsomely vermiculatod. Head and neck handsomely marbled

with subreniform markings.

Inhabits Pegu, Tenasserim, and the Malayan Peninsula.

T. FOEMOsrs, Gray.

Young only known, perhaps tlie young of the last.

T. Pegurnsis, Gray.

Head of adult pale olive-green, minutely and closely punctulated with black.

Inhabits the Tsittoung.

T. Gkayii, Theobald.

Head mottled as in T. Phayrei, but the sternal callosities much more developed.

Type immature (10 inches).

Inhabits Pegu.

The whole of the above species belong to that section of the genus which has

tlie mandible inside traversed by a median ridge. Trionyx Ganyelicus, on the other

hand, and all the Bengal species, have the .same part smooth, or traversed by a median

furrow. T. Gnngeticus, from Burma, is probably T. Phayrei, but this is not settled.

All the species probably grow to a large size.

Dr. Anderson, in reviewiaig the various species of Burmese Trionyees in liLs

Zoology of Yunnan, p. 786, falls into some serious misconceptions of my views,

which "it is as widl to correct. First of all Dr. Anderson, speaking of T. Gratjii, Th.
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(p. 790 I.e.), clpsrribcs mc as rcoopiiziiij; flio corrospondcnpc of its skull with that of

2'. Peijuemis, Gray, but reniarkiti;? " tliat the plastral chai-acU'i's indicated a totally

dilfori-nt animal," and quoting in support Proc. A. S. E. 1875, j). 17t). It will

however be seen by turning to this reference, that I allude to T. Pcgueniis, Gray,

only to remark that it is a species hitherto only known to us by its head, whiidi is

' pale olive green minutely and closely puuctulated with black."

As I had never seen any sternum of T. Peyuensis (which was founded on a head

in spirit pi'ocured by me in the Tsittoung, but the body of which was not preserved),

1 never made any such comparison, and as a matter of fact my words quoted bj-

Dr. Anderson refer not to the sternum of T. Peguensis, but of T. Phai/rci. My
words were, "The head (?'. Oraijii) was dried, but on moistening it the colouration

of the skin was seen closely to resismble that of T. Phai/rei, which I at first concluded

it to be. The denial characters however indicated a totaUij different animal." Neither

has Dr. Anderson any warrant for saying that I recognized any correspondence

between the skulls of" T. Grayii and T. Pequensis, their colouration being wholly

different ; what I did say was that the skulls of 'I\ Grayii and 2\ Phayrei exactly

corresponded in colouration, though their sternal characters did not. The head

whereon T. Peyuensis was based was fully adult, " minutely and cloxely jjimclulated with

black." The head of T. Phayrei, of the same size, is very peculiarly and differently

marlicd, being marbled with handsome subreniform spots or marks, and not

punctulated. The skulls may correspond, as Dr. Anderson asserts, but the markiugs

are wholly unlike ; and unless Dr. Anderson can show this to be a sexual character,

we must "hold with Dr. Gray that T. Peyaensis "is very different from any species

that has before come under my notice " (Sup. Cat. I. K., p. 09).

Xot content with endeavouring to refer the well-known and abundantly

represented T. Phayrei, Th., to T. Peynensis, Gray, based on an isolated head, ])r.

Anderson then endeavours to sink T. ocellatits and 2'. Grayii, Th., to a synonym of the

same species. His words are, "The head however of the latter {2'. Phayrei) cor-

responds to the heads of eight turtles from the Irrawaddy, in the Indian Museum,
Calcutta, which have their plastra covered with coarse granulations, and which in

the form of their entoplastron piece exactly eorrespoiul to the plastron referred to

T. stellatus, and to the plastron of T. Grayii" (Zool. Yunnan, p. 791). From this

and contextual passages, Dr. Anderson seems to regard T. Phayrei, Th., 2\ Grayii,

Th., T. ephippium, Th., T. formonus. Gray, T. stellatus (Theobald's figure), with

more or less doubt in each ease, to 2'. I^eyuensis, Gray, and the Irrawaddy species

described by me as T. Phayrei to it uiihesilatinyly, despite its totally different

colouration, and the fact that T. I'eyiteiisis, Gray, is based on a solitary head

!

Emvda, Peters.

Margins of the shell strengthened with numerous small bony plates.

E. viTTAT.t, Peters.

Colour brown above, white below. Grows to 8 inches, and has the odd plate on

the sternum large. Emyda is more cartilaginous than Trionyx, and consequently

can more completely retract its head and limbs within its shell.

The flesh of the soft turtles is generally eaten by the Burmese, and may be good,

but as they are carnivorous animals, I never liked trying it myself. In the great

rivers in India, where these turtles so largely feed on human bodies, the idea of

using their flesh for food is repulsive ; but in Burma this is not the case, and less

olij(>ction exists to its use. So my advice is, for each one to try and judge for himself.

Alter the revelations we have had of the horrors of cows fed on the warm slush and
refuse of whisky stills, I would sooner eat a snapping turtle, than preserved American
beef, possessing such a history and such antecedents. To help to discern this wicked
trash, it may be menlioued that the beef of the wretched animals so fed is totally

destitute of fat. Vcrhum sat sapienti.

A writer, in the Field gives the following amusing account of the trouble some
cat-fish('s and these soft turth'S sometimes give the fisherman whose hook they have
taken :

—
"Before I close this letter I must warn you against a couple of (Ish with which
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you may meet when lisbing for mahsecr. One of these is a silvery-looking gentleman,

with one long fin -whieh goes all down his belly and half way up his back. He takes

the spoon verj' freely, and you had better be very careful to knock him on the head,

and make quite certain that he is dead before you start ' clearing,' as his mouth is

a complelc mass of small teeth like wool-carders, and he has a ' grip ' like a bull-

dog. The other gentleman frequently makes his appearance at the end of your Hue
when you are fishing with ' atar ' for small fiy. He Is an innocent-looking little

fellow enough ; but when you pick him up to get out your hook, he suddenly shoots

a spike up out of his back, and another out of each fin, and generally succeeds in

giving you a reminder. I missed my shot once when stabbing at one of these fish

with a shikar-knife, and got a prod in the wrist which has made me pretty careful

ever since. I dissected one of these brutes last year; he could not have weighed
more than half a pound, yet his fin-spikes were some three inches in length, of solid

bone, and as thick as an ordinaiy penholder.

"The only other troublesome beast is the turtle. He eats any sort of ground-bait

he can get, and runs iip to an enormous size. I shall never forgot the fun a fricn<l

and I had with the first one I caught. It was at Chowmook on the Poonch : the

river was in a state of flood, and we were fishing in a small mill-race close to the

village for such small fry as we could catch. I booked a large turtle on strong single

trout gut. Of course, hauling him out with such tackle and a ten-foot rod was an
impossibility; so we kept on, chucking stones on top of him and making him run

about. After a bit he seemed to be getting rather blown, and wo accordingly tossed

up who should go in after him and work him up to the bank with a gaif . I lost the

toss, handed the rod over to my friend, denuded myself of my nether garments, and
proceeded to stalk the wily turtle fi'om the rear—a rather 'jumpy' proceeding, as,

though the water was only about two feet deep, it was as thick as mud, and, although

we were both ignorant, as far as personal experience went, of any facts connected

with the natural histoiy of turtles, except that they made very good soup, my friend

consoled me with a casual remark that I had better look out, as a friend of his had
told him that ' they lut like the devil.' I therefore approached my enemy with
great care, and commenced prodding him up in the rear with the gatf. For a time

all went well. He seemed quite to fall in with our views, and my chum hauled

away at his head, and I shoved him from behind, until wc got him with his nose and
fore paws (or flappers, or whatever you like to call them) on the bank. Now, my
young friend, not entirely without reason, rather fancies himself as to his personal

appearance ; but whether on account of the eccentricity of his costume—which con-

sisted of a pair of bathing drawers and a ' sola topee,'—or from the fact that he had
his hair cut a fortnight before within an inch of his head and hadn't shaved since,

I know not, but he fairly frightened that turtle into a fit. The moment he saw him,

he (the turtle I mean) threw a hand spring off the bank and 'scooted all he knew,'
as the Yankees say, for my legs. I fortunately managed to check him in his wild

career with the gaff, and a regular rough and tumble ensued, during which I had the

luck to get the gaff hook fast in the slack skin which forms the telescopic portion of

the hind limbs, and drew him on to the bank, where wc laid him on his back and
executed a war dance over his prostrate form. This beast weighed 22Alb. Having
ascertained this fact and let him have a few bites at the gaff handle—the results of

which experiments made me thankful that he hailn't got hold of my toe—we held

a board to determine how he was to bo killed. The natives proposed inducing him
to put his head out and then chopping it off with a hatchet; but I was very anxious to

save the hook and gut, so I handed him over to my bearer to finish, and we went
to dinner.

" Just as wc had finished this meal, my bearer came in with a long face and said

that the turtle was a ' shaitau,' and that they couldn't manage to kill him anyhow.
I then got a doul)lc-cdged pigsticker, and 'went for' for that turtle. I turned him
over on his buck, so as to get a fair shot at the thin ])art of his shell, and stuck him
clean through the body several times. He now bled like a pig, and, as he lay quite

still, I thought he was dead. Uy friend, however, maintained that he was /)nly

' playing possum ' ; so, to make assurance doubly sure, we placed him in an inverted
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'mora,' or hollow cane stool, and put a couple of heavy shingles on top of him.

We then smoked a couple of pipes and turned in for the night. About midnight

I was suddenly aroused by my friend's exclaiming, ' Oh, Lord, there's tliat infernal

turtle broke loose again! He's playing the deuce all over the shop!' We jum])ed

out of bod, and found that it was true ; the gentleman Imd ' resurrected,' and was
making even time of it round the cowshed which forms the so-called travellers'

bungalow at C!howmook. Wc stuffed him into the ' mora ' again, and piled some three

hundicdweights of heavy stones on top of him. In the morning we again inspected

him, and were relieved to find that he was dead
;
probably from thirst, for he was

apparently as fit as a four-year-old in the middle of the night, and was only stopped

by the crushing weight we put on liini. A friend joined us in the course of the day,

and we had turtle soup for dinner. I dmi't think this was quite the right sort

of turtle; at any rate, we all felt very unwell for some days afterwards, and, as my
cook was an excellent one, I am sure no blame attaches to him.

"My friend killed another of 25 lbs. in the same mill-run last year. We got

a native to go in after him and land him in a basket, and I killed him by getting

him to bite hold of an iron tent peg and hammering it down his throat with a big

stone. The ferocity of these beasts is as remarkable as their vitality. If you catch

two of them and place them facing each other, they will set-to like a couple of bull-

terriers. We were dragging a small one out on heavy tackle last year, and had just

got his snout on the bank (I call it a ' snout,' as the head is more like that of a pig

than anything else), when a retriever dog belonging to my friend ran up to have
a snitf at him. The brute made a regular rush and a snap at the dog, fortunately just

missing his nose. I have since heard many stories concerning the habits of the turtle,

which have caused me to change my youthful idea of him, which was that he was
a (|uiet and inoffensive animal which made excellent soup. This may be the case

with the West India branch of the testudo family; but his Asian brother is a 'bad
hat all round,' vicious in his temper, plebeian in his appearance, filthy in his habits,

and unfit for human food ; so, if you get hold of one, cut your casting line and let

him go. Though he cannot bite through it, he will ' chaw ' and fray it until

it is utterly xiseless. You will take a long time killing him ; and, if you make soup

of him and cat it, he'll go very near killing you, unless you have the digestion

of an ostrich."

As regards the best method of killing them, I know of no better than a revolver

bullet through the brain. If laid on their liack, the head will soon be extended with
the object of righting themselves, and getting once more on their legs. A more
clumsy way is by jamming the animal into a corner and extracting the heart by a

slit along the hind legs. Or the animal's head may be caught in a noose, dragged
out, and cut off. To do this, place a slip noose in front of the animal's retracted nose,

holding the ends very short in either hand. When the head is well protruded

through, draw tight, with an instantaneous jerk, but if not very sharp, the noose

will miss, and the animal being alarmed will not readily put its head out again.

If only wanted for food, the animal can be instantly killed by cutting through its

back, the spinal marrow being thus divided and sensation at once extinguished. To
boil the wretched animal, as is sometimes done, is a brutal and stupid proceeding.

Fnmihj Chelonidse.

Marine turtles, with fins in place of feet.

CouANA, Gray.

Five pair of costal shields, often subdivided. Carnivorous. Inedible.

C. OLiVACEA, Eschs.

The Indian loggerhead.

Chklonia, Fleming.

Four pairs of costal shiulds, often subdivided. Algivorous. Edible.
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C. VIKGATA, Sclav.

The Indian edible turtle. Leik-pj-en-won.

These two species closely resemble each other, the latter only is algivorons and
edible, the former beinp; a coarse feeder, and the flesh rank. Both species inhabit the
Bay of Bengal, but the former seems the most numerous.

The possession of lour pairs only of costal plates forms a ready means of dis-

tinguisliing the delicate and edible Clielonia from the coarse and rank Couaiia, which
is so often unknowingly consumed in its place. The butler of the Bengal and
Madras Clubs should be specially instructed in the mystery of diagnosing the two
species. Dining myself once at the Bengal Club in Calcutta, I was struck with the
poor quality of the turtle soup, so in the morning, I visited the turtle tank, where
the fellow turtle, of the one I had feasted on, awaited his turn for the same evening.
A glance sufficed to show that it was a nasty ' loggerhead ' {Couana), and moreover
that the poor beast was dead, perhaps from being put into fresh water. Let us hope
there was no turtle soup that night for dinner, but tliese things require very shai-p

looking after. Of course if one docs happen to die from eating bad turtle, it is put
down to Cholera—or the Climate !

Caretta, Mcrrcn.

Four pairs of costal shields. Shields keeled and imbricate. Carnivorous. Inedible.

C. SQ-UAMOSA, Bontiiis.

The ' tortoise shell ' or Hawk's-bill turtle.

This species grows to 2 feet in length, and yields the tortoise shell of commerce.
In Couana and Chehnia the plates are thin, almost papyraceous, and of little value.

Dermatochelys, Bhinvilh.

Shell suboordiform, covered -w'ith a coriaceous skin, and traversed by 7 longitu-
dinal ridges.

D. COEIACEA, L.

A female of this rare species was captured near the mouth of the Ye Biver, in

Tcnasserim, on 1st February, 1862, where she had resorted to lay eggs. The shell was
covered with a leathei-y skin of a blackish neutral colour above, covered with white
spots, like splashes of whitewash. Below a pale flesh colour, blotched with neutral.

The shell measured five and a half feet, and it took six men to lift the animal. This
species is found in the Mediterranean Sea and on the English coast, and grows to

eight hundred pounds weight. Tickell gives an excellent figure of the animal
(J..-\.S.B. 1862). The fore paddle of his specimen measured three feet three inches,

and the body was two feet high. When surprised by Burmese fishermen, she dragged
six men along with her, nearly into the sea, but was overpowered by others running
up, and is now in the Indian Museum, Calcutta.
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IX the eiirliiT (.'ilitiuii, Dr. Mason thus prefaced his account of tlio birds of Burma,
with a kI'iuco at the progress which a couple of decades had made in that

branch of Natural History:

—

"'The dodo may possibly he found there—and the

cnssoirari/ may perhaps be met with,' observed Dr. Pearson in his official charge to

Dr. Heifer, when the latter was about to proceed on his scientific mission to the

Tenasserim Provinces. The dodo and cassowary were about as probably inhabitants

of Burma as the plicenix and ostrich ; but the remark shows how little was known
of onr ornitliology fifteen or twenty years ago. Indeed it was quite a blank until

Major Pliayre, then in Arakan, commenced his collections, and Mr. Blyth entered

on his duties as curator of the Museum of the Asiatic Society of Bengal. Wlien
I went over the birds of Burma with Mr. Blyth in 18o4, I found eighty-eight

species in the Museum, represented by specimens sent up by Jlajor I'liayre, and
these were but a fi-action of the number he had furnislied, many having been
replaced by fresher specimens from more recent contributors. Since that period,

1 find more than fifty specimens, acknowledged in the Journal, as having been
nceived from him on one occasion, in Pegu. Tlie next largest contributors from
Burma are Rev. Mr. Barbe, Captain Alibot, Mr. 0' Riley, ilaj<ir Berdmore, and
Major Tickell."

Since Mason penned these words, many good men and true have taken up the

work, as their predecessors fell out of the ranks of that army which is ever marching
on—and some not unworthy successors to the first pioneers may here be quoted,

Tytler, Blanford, Ramsay, Gates, de lloopstorff, Fielden, Armstrong, Ball, Davison,

Bingham, Viscount Walden, the discriminating editor of Blyth's posthumously

published list of Burmese Mammals and Birds (Jour. As. Soc. Bengal, Extra Number
for 1875), and last, but not least, A. 0. Hume, the zealous, able and entertaining

editor of Stray Feathers. The present list has been mainly compiled from the lists

given by Blyth and Hume, but below ' are enumerated a few of the principal papers

'1. I.ist of Birds knorni to occur in the Andaman and Nicobar Islands, by V. Ball. Stray

Feathers, I. p. 51. Species 133.

2. ' Die I'apageien.' A review, hot, strong, and well laid on, by A. 0. Ilume, S. F. II. p. 1.

3. The Islands of the Bay of Bengal.
This is an aceount of a cmise undertaken by Mr. Hume in company with Dr. Stoliczka, Mr. Ball,

and Mr. Wood-Mason. It is highly interesting, and crammed with amusing and instructive matter.

5. F. II. p. 29.

4. A first List of the Birds nf the Tenasserim Provinces, by A. 0. Hume. S. F. II. p. 4G7.

0. Additional Notes on tli(> Avifauna of the Andaman Islaiids, by .V. O. Ilunie. S. F. II. p. 49.

6. A first List of the Birds of Upper Pegu, by A. 0. Hume and Eugene W. Oates, C.E. S. F. III.

p. 1.

7. A second List of the Birds of Tenasserim bv A. O. Hume. S. F. III. p. 317.

8. Notes on some Burmese Birds, by Eum-ne \V. Oates, C. E. S. F. III. p. 33.5.

9. Additional Notes on the Avifauna of tlie Andaman Islands, by A. O. Hume. S. F. IV. p. 279.

10. Notes on some Birds eolleeted in the Eastern or Kangoon district of the Irrawaddy Delta, by James
Armstrong, B.A. S. F. IV. p. 29.').

11. Notes on the Nidification of some Birds in Biumah, by C. F. Bingham. S. F. V. p. 79.
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repranlinn; Burmese oniitholog}-, whieli huve appeared in tlie pages of Stray Feathers,
and which will all repay perusal. That the present list is satisfactory cannot be
admitted, some species it doubtless omits which should be inserted, and many 1 fear

it contains, which in reality should be expunged, but anything like a critical

examination of the conflicting claims of allied species to recognition is as far beyond
the power of the compiler, as it is beyond the scope of the present work.

Class AVES.

Vertebrate, warm-blooded, oviparous animals, breathing by lungs, and clad with
featlu^rs. The lower jaw is articulated to the skull by an os quadratum, and the skull

to the atlas by a single occipital condyle.

Order PICI.

Woodpeckers. Tliit-touk.

Bill wedge-shaped. Tongue highly extensile, fleshy, barbed at the tip. Tail stiff

at the points, and an organ of supjiort in climbing. Feet short, stout, iirst and fourth
toes turned backwards {ziigodactijluus). The two horns of the hyoid bone extend
round to the back of the head, forming a loop, which can be lengthened or shortened

by appropriate muscles. The Pici arc mainly insectivorous and breed in holes of

trees, laying white eggs, the males sharing the task of incubation.

Family Picumnidse,

Sasia ochracea, Hodg. Arakan. Pegu. Tenasscrim.

»S'. ahmrmis, Tcm. apud Hume (juv.) (S.F. vi. p. 118).

This species makes a wonderfully loud noise for its size. Davison writes :
—

"I have more than once thought it must have been some large woodpecker, and was
astonished that I could not see it, and when at last I did discover the tiny object,

I felt quite as much astonished at the sound it was able to produce, as it was at my
sudden advent."

Famili/ Picidse.

Heiucihcus canente, Less. Arakan. Pegu. Tcnasserim.

Hume is inclined to separate a race from Karen-ni, described by Lord Walden
as having the head "uniform deep black," which is a style of colouration wholly
abnormal and unknown in the present species (Hume, S.F. vi. p. 128). Blyth

12. Notes on the Nidification of some Burmese Birds, by Eugene "W. Gates, C.E. S. F. V. p. 1-11.

13. Notes on some Burmese Birds, by Eugene W. Gates. S. F. V. p. 211.
14. Notes on tlie Nidification of some Burmese Birds, by W. Davison. S. F. V. p. 45.'!.

15. A Eevised List of tlie Birds of Tenasserim, by A. O". Hume and W. Davison. S. F. VI.
16. After the Adjutants, by C. T. Bingham. S. V. VII. p. 25.

Tliis is a paper to make a naturalist's mouth water, describing the author's adventures in company
with iMr. Kurz, and the results of his scaling the limestone roclis near Mauhnaiu, on -whicli tlie

Adjutants breed.

17. Notes on the Nidification of .some Burmese Birds, II., by Eugene W. Gates, C.E. S. P. VII. p. 40.
18. A first Tentative List of the Birds of the Western half of the Malay Peninsula, by A. 0. Hume.

S. F. VIII. p. 37.
.

•- •

19. A rough Teutative List of the Birds of India, by A. 0. Hume. S. F. VIII. p. 73 (and Index
p. 123

)

20. The Birds of the Western half of the Malay Peninsula, Second Notice, by A. 0. Hume. S. F.
VIII. p. 151.

21. Notes ou the Nidification of some Burmese Birds, by Eugene W. Gates, C.E. S. F. VIII. p. 1G4.
22. Notes on .some Tenasscrim Birds, by Lt. C. T. Bingham. S. F. VIII. p. 190.
23. On the Nidification of Dramas nid'mk, by A. G. Ihinie. S. F. VIII. p. 381.
24. Notes on the Nidification of some Uorabills, by C. T. Bingham. S. F. VIII. p. 459.
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describes this species as only differing from //. cordalas, of Soiitli India, in being con-

stantly larger. Davison adds, " Both sexes of this species, like II. cordalm, bear tufts

of bristly feathers in the middle of the back, which are nsually covered witli a gummy
substance, which has a very strong, peculiar, somewhat resinous, but decidedly pleasant

smell. Eoth the viscidity and the scent completely disappear after the specimen lias

been preserved a short time."

H. soRDiDtJs, Eyton. South Tenasserim. Java.

n. Biookcanus, Salvad. Sumatra. Eorueo.

Hume also inclines to unite II. Iliirtluu.hi, II. sordidas and IF. concretm, Tem.,

and to regard the Javan birds as a local race of the present species (S.F. vi. p. 128).

Alophoxerpes pulverulentus, Tem. Arakan. Pegu. Tenasserim.

Picus guttiiralis, Valen.

This is the largest Oriental woodpecker. It goes about, says Davison, in

parties of from four to eight, following each other from tree to tree, keeping

up a querulous call totally unlike any other woodpecker. They work high \\\> on

trees, and will desist work to utter their call and receive a reply from a comrade

on some neighbouring tree. They are as wary, however, as woodpeckers in general,

and dodge round a tree when seen.

TuRipoxAX Crawfurdii, Gray. Pegu. Martaban and Northern

Ilemilophm Feddeni, Blytli. Tenasserim.

T. Jerdoni, Cabanis.

T. Javexsis, Horsf. South Tenasserim. Java. Philippines.

This species replaces the last, south of Mergui, where it is not uncommon. Hume
considers there is an intermediate belt of country wherein neither .species occurs, but

this is highly improbable.

T. HoDoti, Blyth. Andamans.
CiiRvsocoLAPTEs GiiTTicEisTATUs, Tickell. Arakau. Pegu. Tenasserim.

C. suUaneiis!, Hodg.
Indopicus Delesserti, Mulh.

TiGA Javaxensis, Ljuugh. Arakau. Pegu. Tenasserim.

Picus tiff (I, Horsf.

var. eufa, Stoliczka. A small race of the Malayan Peninsula and Sumatra.

Hume considers T. ruhropi/ffialis, Malh., and T. iiitermedius, Blyth, as identical

also (8.F. iii. P. 328, iv. p. 390).

T. SnoRii, Vigors (S.F. iii. p. 73). Arakan. Pegu.
Gecixus striolatus, Blyth. Pegu. Toung-ngoo.

Brachylojiliitu xantliopiiffinn, Bonap.

G. viTTATUs, Yieill. (S F. iii. p. 60). Pegu. Tenasserim.

One of the commonest woodpeckers in Burma, but does not range south of the

Pakchan creek.

G. NiGRiGEXis, Hume (S.F. ii. pp. 244 and 471). Tenasserim.

This bird inhabits open bamboo jungles in the lower ranges, and, like other Gecini,

habitually feeds on the ground. Hume considers it possible that this species may
eventually prove identical with G erythroptjffius, Elliot, in which case nigrigenis

will sink to a synonv'm (S.F. vi. p. 137).

G. OCCIPITALIS, Vig. Arakau. Pegu. Tenasserim.

This species has not been noticed by Davison south of Tavoy.

Chrtsophxeqma flavixucha, Gould. Arakan. Pegu. Jfartaban and
Tenasserim north of Mi'ctan.

C. CHLOROLOPnus, Yieill. Khasi Hills. Arakan. Tenasserim.

This species is usually found in pairs, but Davison describes once meeting with

a troop of woodpeckers near Myawudi consisting of this species, C. Jiavinucha,

G. occipitalis, nigrigenis, vittatiis, C. SuUancm, T. iniennedia, M. phaioceps, X
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Crairfiirdi, G. viridis, Y. cankapiUus, all working together, and mixed up with a lot

of Garrulax Belangeri and tnontllger, Cissa speciosa, etc. " Such a paradise of wood-
peckers 1 never saw." They were probably drawn together in pursuit of a swarm of
winged white ants or expelled, en masse, from some burning forest.

Cali.cii.opih-s MKN'TALis, Tem. Southern Tenasseriin only. Sumatra.
C. rr.Mci:i;s, Horsf. Southern Tenasserim only.

A solitary bird, according to Davison, which never feeds on the ground, and has
a note differing fi'om other woodpeckers. It will ascend to the summit of a tree and
there utter its peculiar cry, becoming veiy noisy towards dusk, when other wood-
peckers are silent.

C. M.iLAccExsrs, Luth. Southern Tenusserira.

Davison writes that this is a bird of tlie evergreen forests, not occurring in the
open country, but, unlike the other CallolojM, being rather partial to mangrove
swamps.

BLYTHiprccs rvEEHOTis, Hodg. Toung-ngoo. Northern Tenasserim.

This bird frequents dense grass and underwood, is very shy, and moves about in

pairs, and never, according to Davison, ascends a tree till disturbed.

B. roErnmoMELAS, Boie. Tenasserim south of Mergui.

This species has all the shy stealthy habits of the last. It is fond of working on
fallen trees, and avoids the open forest and large trees (Davison).

Gecixulus vieidis, Blyth. Toung-ngoo. Tenasserim.

This bii'd is solitary, or seen in pairs, and is commonly found in bamboo jungles.

MicEoriEEXUS RUFiNOTUs, Malh. Arakan to Tenasserim.

31. Phaioceps, Blyth.

M. Burmanicus, Hume.

This is quite a bird of the open country, writes Davison, and fond of gardens and
bamboo clumps. It is always smeared with some gummy substance, and has a strong

peculiar smell. The tails too are usually studded with ants' heads. These are the

large reds of the open jungle, who, when once they seize anything, never quit their

hold. These ants seize the tail feathers of the bird, but in time their liodies get rubbed
off, leaving their heads adhering, sometimes in scores, on the lateral web of the tail

feathers. Mr. Gates, on the other hand, remarks, that in Pegu this species is confined

to the evergreen forests, and adds, '

' The head, top of tail, and abdomen are much smeared
with some gum, or rather, as I fancy, with honey. The contents of the stomach of three

specimens were black ants and a small yellow bee-like insect, the latter in considerable

quantities." From this, it may be inferred that the main food of this species consists

of Hymenoptera, both adults and larva:', in jnusuit of which its jtlumage gets rather

daubed (S.F. iii. p. 72). A still more curious trait in this bird is that it breeds in

ants' nests, according to the observations of Mr. J. Gammie, who took several so

situated near Sittoung. The species of ant is not clear, but I take it not to be

F. smaraydina (the edible yellow ant, whose nests are sold in the bazaar, for the acid

flavour the crushed ants impart to it), but some species which nudies its nests on
bamboos, and of a more or less globose shape, constructed of loose materials, in the
midst of which the eggs are laid. According to Mr. Gammie, the ants desert a nest

so treated, and ho thinks the strong smell of the bird may conduce to this result;

but the habit quite explains the presence of ants among its fc^'athers, as noticed

above. As a note to llr. Gammie's communication, Mr. Hume adds that Halcyon
occipitalis also breeds in ants' nests (S.F. iv. p. 511).

M. BEACHYuuus, Vieill. Tenasserim south of Mergui.

Meigleftes jugul.ujis, Blyth. Arakan. Pegu. Tenasserim.

M. TKisTis, Horsf. Southern Tenasserim. Java.

M. TUKKi, Less. Southern Tenasserim. Singapore.

All these three species are birds of dense forest, and have the usual woodpecker
note, a rolling " kirr r-r " (Davison).
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Piers !^^\CKI, Yiiill. Arukan. Pogn. Karcn-ni, at 3000.

Blyth records this liinl fnun 'rrna-;serini, perhaps using the t(n'iu va,^uely, but

Hume says it does not occur south ot Kareu-ui.

P. ATUATUs, Bl)-th. llartabaii. I\aren-ni. Tenasseriui,

between 3000 and 4000.

P. ANALis, Ilorsf. Touug-ngoo. Karcn-ni. Java.

F. pectoralis, IJlyth (monento auet.).

!Xot hitlierto recorded I'rom Tenasserim.

P. AxDAMAXENSis, lilytli. Audanians.

P. Mahiuttensis, Lath. Toung-ngoo.

Birds from Ceylon and Pegu have more wlutc about them than tliose of Conti-

nental India.

YuNGiPicus CANiCAPiLLUs, Blyth. Khasi Hills. Arakan. Pegu.
Tenasserim, up to 6000.

Gauropicoides Rafflesii, Vig. Tenasserim.

A rare bird, confined to the evergreen forests at the bases of the Southern and
Central portions of the outer ranges of hills.

YrviA INNOMINATA, Burtou. Karen-ni and Tenasserim.

Family Yungidae.

Yrxx TORQiTLLA, L. Arakan. Pegu. Touug-ngoo.

Order YOLITORES.

Bills various, with mostly a wide gape. No cere. Legs small and weak.
Wings strong, the whole order moving soli ly by flight. This order embraces the
King fishers, Hornbills, Barbels, Swifts, Swallows, Bee-eaters, Hoopoes, Goatsuckers,
Trogons, and Humming-birds.

Family Megalaimidse.

The ' Barbets ' are nearly related to the 'Toucans of South America, the clavicles

being imperfect as iu that fanujy, and the feathers possessing the same supplementary
plume. Their colours are green and bright, and are strikingly similar to that of the

leaves of the trees they frequent. They are mainly if not wholly frugivorous, and
nestle in holes of trees, laying white eggs. Their beaks are strong, and furnished at

the base, or gape, with stiff bristles projecting forwards. Their voice is loud and their

monotonous cries repeated without ceasing from some tree-top are among the most
familiar sounds in our Indian forest -clad valleys.

Megalaima Kamsayi, Wald., S.F. iii. p. 402. Karcn-ni. Tenasserim.

M. Franldini, Blyth, apud Tiekell.

According to Col. Tiekell, this species " swarms from 3000 to 5000 feet elevation,

not higher, nor lower, and from the first level it suddenly supplants M. Ilodysoni."

M. Feanklini, Blyth. Khasi Hills.

Hume considers this species to be replaced in Burma by the last.

M. CTAXOTis, llarshall (S.F. iii. p. 77). Khasi Hills. Arakan. Karen-ni.

Pegu. Tenasserim.

M. MYsTACornANrs, Tem. Tenasserim. Hare in the Iv^'orth.

The note of this bird is Tok-tok-tok uttered incessantly. It is more often heard
than seen, as it frefjuents the tops of high trees, or else densely foliated ones. It is

fond of clinging to the trunks of trees and tapping away like a woodpecker.
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^. n.-EMACEPHALA, Miill. Amkan. Teniisserim. Java.

Xantholama iitdica, Latli. Tho riiilippiuts (Blyth).

Thcet-pa-dain.

Davison sa^'s it is universally distributed, but rare in Southern Tenasserim.

Jerdon remarks of this species, " Lutoous varieties of this species occur occasion-

ally, what Mr. I?lyth calls 'lutmos': these are sometimes observed in all normally
green birds, as I'arrakeets, and analogous to ordinary albinos. Its "food is fruit.

Blyth observed tliat it would munch an insect if oiiVrud, but did not swallow it.

Its note is a remarkably loud ' Took-took-took,' uttered with monotonous iteration

from the summit of some tree, and the bird moves its head first to one side and then
anotlier whilst uttering it." In India it is known as the ' Copper-smith,' and in

Burma as the ' Smith,' and among the Karens as the ' Gong-ringer' (Mason).

M. GRAXDis, Gould. Arakan. Karen-ni.

If. Marshallorum, Swinhoe.

This species, if it occurs in Burma, is probably confined to Arakan, being replaced

to the South by the next.

M. viEENs, Bodd. Martaban.
M. Honcisoxi, Bonap. Khasi Hills. Arakan.
M. lineata, Marshall. Pegu. Tenasserim. Java (Blyth).

Pho-goung.

Davison doubts its occurring much south of Tavoy.

M. AsiATicA, Lath. Arakan. Pegu. Martaban.

Koh-kha-Ioung.

M. Daviso.vi, Hume (S.F. v. p. 108). The Tenasserim ' Yo-mah.'
M. ixcocNrrA, Hume (S. T. ii. p. 442-446). Tenasserim north of Tavoy.
CALOEAMPnus Hayi, Gr. South Tenasserim.

Davison says its note is a low soft whistle, and that it hunts singly or in pairs

about the leaves and branches of trees, peering into every crevice and cranny of the

bark, and clinging in all sorts of positions like a Tit (S.F. vi. p. 149).

Famihj Coraciidse.

CoRACiAS AFFiNis, MacClelland. Pegu.

Hnet-kah.

Of this species Blyth remarks : — Generally diffused, and always typically

coloured ; whereas specimens from Tippera, Sylhet, Assam, and Lower Bengal arc

mostly crossed more or less with C. indica, showing every gradation from one to the
other. Gould's figure assigned to C. affinis in his 'Biids of Asia' represents a
hybrid of the kind ; and C. indica also inti'rbi-eeds with C. garruhi in localities where
those two races meet. Eastward, the present species extends at least to Siam.

EuEYSTOMUS ORiENTALis. Arakan. Tenasserim. Malacca.

Famihj Bucerotidee.

The Burmese, says Mason, call the larger crested Hornbills young-yen from young
the kind of hair worn by men. Tho smaller species are called ouk-kyen (or ou-chin),

perhaps from ouk ' to be dark,' ' gruff in countenance.'

DicHocEROS CAYATUs, Shaw. Forests throughout Burma.
J?. bicornia, L.

Young-yen.

This fine species is said to be excellent eating (S.F. 1877, p. 20), a fact worth
knowing when camping out.
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IIVCROCISSA AI-BinOSTUIS, Sliaw. Toutig-ngoo.

Ouk-cliiu.

Tliis species is said (I.e.) to feed, when tlie cliiiuco olt'ers, on fish, and to l>e so

intent on its prey, that it may he then sometimes Ivilled with a stiek. It is proljahlu

tliat all species of the tamily piey, when tliey can, on any small mammal, hird or tish

they can surprise.

Anorhinus TreKKi.Ll, lilylh. Martalmii Hills ii]i to 1000.

A. GALERlTUS, Tcm. Malewon and Baukasun.

A very shy and strictly arhoreal species.

AcEKOS TLICATUS, Latham. Arakau. Tenasserim.

Young-yen-net.

A. sunuTJKicoLLis, Blyth. Arakan. Toung-ngoo. Tenasserim.

A. Xarkoxdaju, Hume (S.F. i. p. 411). Narkondam Island.

The female is an exact miniature of the last, and weighs one pound only, or

a thii-d of the otluT. The male again is a miniature of the male of rufieoUis from
Kew Guinea.

A. NiTALKNsis, Hodg. Kachar. Tenasserim.

A. VNDULATus, 8haw. Tenasserim south of Amherst.
Bkrenicounis comatus, RaiH. IS. Tenasserim. Bankasun. Malacca.

In addition to fruit, these birds cat lizards and small birds. This species has

a remarkably soft flight, flapping its wings rapidly but noiselessly, and without
the intermediate sailing periods so eliaraoteristio of the flight of llydrucissa and
Bichoceros (Davison).

IlniNoPLAX VIGIL, Forst. Malewon and Bankasun.

The solid-billed hombill derives its specific name from its extreme wariness, which
renders it next to impossible to shoot one without days and days of laborious work.
This is no doubt produced by the ardour with which they are pursued and harassed

by the natives, who carve their heads into obscene love-charms, which sell for 50
rupees apiece among the superstitious people (Davison, S.F. vi. p. 115).

The Honibills are striking objects in a Burmese forest, and the cry and noise

made by the flight of l>. cavatus is something alarming, and must be heard to be fully

realized. This species lays a single egg, the smaller species laying three brownish
cream-coloured eggs without gloss. When a female hornbill has excavated a hole in

a tree, she is confined to her nest by the male plastering np the orifice with clay and
his own dung, and so preventing her egress till the young are hatched. While so

confined, the female is assiduously fed by the male with fruit, which the female is

said to refuse unless fresh and choice. A singular habit is possessed by some hoi-nbills

of voiding, in the form of a sac, the lining membrane of their stomachs, which in a
short time would seem to be reproduced without ill eflects to the bird.

There are two papers in the Proc. Zool. Soc. Lond., wliich exhaustively treat of

this curious phenomenon. The first is by Mr. A. D. liartlett, P./.S. 18G9, p. 142;
the other by Dr. Murie, P.Z.S. 1874, p. 420. Mr. Bartlett from the first advocated
the correct view, that this casting up the lining membrane of the gizzard was not the
result of diseased action, but a curious provision for more readily feeding, by means of

such a ' bolus ' or ' capsule,' the imprisoned female during the pei'iod of incubation.

For the fact of this imprisonment, and the assiduous attention of the male hird, he
quotes both Tickell, Wallace, and Dr. Mason, and correctly remarks that the latter

observer could of course not distinguish at a distance between the ' sac,' with its con-

tents, which the male puts into the mouth of the female, and a 'fg ' or fruit, as Mason
presumed it to be.

Dr. Livingstone also noted the same act with respect to the African Hornbills, and
added the remarkable discovery, that the bird sometimes becomes so emaciated by his

attendance on the im])risoned female as to pay the forfeit of his industiy with his life.

Livingstone says, "During all this time, which is stated to be two or three months,
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tlio m;ilc continues to feud lier and the youn^ family. The i)risonor ficucrally becomes
quite fat and is esteemed a very dainty morsel by the natives, wliile the poor slave

of a husband gets so lean, that on the sudden lowering of the temperature, which
sometimes happens after a fall of rain, he is benumbed, falls down and dies."

It cannot be supposed, ilr. Bartlett urges, " that the mere collecting food for the

female is the cause of this fatality ; it is doubtless overtaxing the system, by the
constant secretion of this nutritive matter, reminding one of the blood in the nests

of the esculent swifts, after the birds have been robbed of the first and second nests."
" That parrots and pigeons and many other birds reproduce their partially digested

food during the pairing and breeding season for the support of the female and j'oung,

is well known. The tame male hornbill is particularly distinguished at all seasons

by this habit of throwing up its food, which he not only ofi'ers to the feniale, but to

the keepers and others who are known to him. The male concave Hornbill {Biiceros

cari(fiis) now in the gardens, will frequently throw up grapes, and holding them in the

point of the bill, thrust them into the mouth of the keeper, if he is not on the alert

to prevent or avoid this distinguished mark of the bird's goodwill and kindness."

Mr. Bartlett might have also instanced the somewhat analogous act in many young
birds which void their ' faeces ' in a ' bag ' or ' sac ' which the mother flies away with
in her bill, and drops at a safe distance from the nest.

Dr. Murie, in his paper (I.e.), figures two empty 't/izzard saci' as he terms them,
ejected by the liuceros siihciilindricus, and conclusively proves that they are nothing
more nor less than an epithelial horny bag, " the veritable gizzard lining itself, as

opposed to any glandular or secretive product," and adds: "That the ejected 'sue'

should retain the shape and peculiar corrugated appearance of the interior of the

gizzard, is not to be wondered at, when we consider that it is but a solid, though
flexible, impress of the sinuosities, elevations, and depressions of the mucous folds

of that organ."

Family Upupidee.
TJpuPA LONGiEOSTEis, Jcrdon. Pegu.

Toung-pi-tsok.

Blyth considers this as merely a " deep-coloured race of JJ. epops."

Family Meropidae.

Meeops Puilippinus, L. Arakan. Pegu. Tenasscrim. Java.

M. D.vuDiNi, Cuv. Pegu. Toung-ngoo. Andamans.
M. Leschenaulti, Yieill. Arakan. Pegu. Tenasscrim.
M. erythroccphalus, Gm. Penang.
M. Swinhoei, Hume. Andamans.

Lord Walden remarks: "The STalaccan habitat is doubtful. For reasons already
stated (Ibis, 1873, p. 301), Gmelin's title, taken from Brisson, cannot be adopted.

If, however, the title of quinticolor, Vieillot, is to be used for the Javan race, the
continental form must take the name of M. LeschenaiiUi, Yieill. In either Wew the

necessity of coining the new title of M. Swinhoei, Hume, does not seem apparent."

M. viRiBis, L. Arakan. Tenasscrim to Mergui.
var. M. ferrugeiceps, Hodg.

Nyctioenis Aihebtoni, Jard. and Selb. Pegu. Tenasserim. Kareu-ni.

Pya-twe-hnet.

N. AMicTA, Tem.
N. Mahccensis, Cab. (juv.) Martaban. Pegu.

This bird is usually found in pairs, and never gregariously, as other bee-eaters

are. When uttering its note ' quo-qua-qua-(iua,' the bird loans forward, stretches

out its neck and pulls out the fcatliers of its throat, and at each syllable of its note

bobs its head up and down (Davison).
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Famihi Alcedinidse.

(Peiiig-nycu, (/iiicrie).

CAitfiNEUTES ptJi.cnF.Li.rs, Hoi'sf. irnliieea to !Nrar(almii and Pcgii.

C. amaliUs, Iluine (S.F. i. p. 47-1).

C. amabilh, from North(!ni Pegu, is separatcil liy iruiiu', from its wniitiiig tlie rcil

collar so marked in Karen specimens and in some ti'om Malacca, Ijut which is often

absent in other Malaceau individuals.

Pel.vrgopsis Burmaxnica, Sharpe. Teuasserim. Andamans. Pegu. Karen-ni.

P. iNTERMEniA, Hume. iSUcobars.

Intermediate between P. Fraseri of Java and P. leucocephaJa of Bengal.

P. AMAUKOPiERA, Pearson. Tenasserim. Karen-ni.

A species not usually found far removed beyond tlie tideway, thougli in India it

also haunts the Eastern Tarai.

Halcton pileata, Bodd. Pegu. Jfartaban. Tenasserim.

H. COROMAXDA, Lath. Martabau. Teuasserim. Andamans.

This is a species more usually found near flic sea.

H. eoxcRETA, Tem. Soutlicni Tenasserim.

H. ATKiCAPiLLCS, Gmol. Audamaus. Xicobars (rare).

H. OCCIPITALIS, Blyth. Kicobars.

Davison was the first to describe the curious habit possessed by this bird, of

excavating its nest in ants' nests. " I found three nests on the island of Camorta, and
all of them were excavated in deserted ants' nests. These ants' nests arc generally

placed against the trunks of very large trees, but occasionally against those of the

coeoanut palms, at lieighls of from 4 to 20 feet from the ground, and vary from 12 to

30 inches in diameter, being composed, as I believe, of some sort of claj'; they are

extrenudy hard and ditficult to break. It is in the larger ants' nests that this king-

fisher's nt'st-holes are excavated. The tunnel, about 2 to 2.J inches in diameter, is in

the centre of the ant's nest, and goes in fur about (5 inches, where it terminates iu

a chamber about 7 inches iu diameter" (S.F. ii. p. 172).

H. cni.oEis, Bodd. Martaban. Tenasserim. Andamans.

H. Sjivrnensis, L. Universally distributed. Audamans.
Saeropatis cnLORis, Bodd. Common along the coast.

Ceyx tkidactyla, Pall. Pegu. Tenasserim. Andamans.
Alcedo menintino, Horsf. Bankasun. Southern Tenasserim.

A. Bengalensis, Gmel. Pegu. Andamans. Nicobars.

A. Beavani, Wald. Martaban. Tenasserim. Andamans.

A. nigricans, Blyth. Southern Tenasserim.

A. ASIATICA, Swainson. Tenasserim. Andamans.

Lord Walden considers A. Bcavani, Hume, a synonym of this species. It really,

however, matters little wdiether we distinguish an animal as a variety or race, or

distinct species, so long as we do not hamper ourselves with any preconceived notion

of the fixity of species, an idea certainly more strongly supported by Semitic tradition,

than by the study of nature.

It is remarked by Mr. W. T. Blanfoi'd, lliat Pelarffopsis btinnannica, Huleijon

smijrnennis, and Alcedo letu/alcnsis, are appai-ently replac<>d in the Irtawaddy delta,,

where the water is salt, by P. amaurvptera, II. pileata, and A. asiatica. According

to Heifer, Alcedo beri/llina, Vieillot {bine, Horsfield), is also an inhabitant of the

Tenasserim provinces, but Blyth had never seen it even from the Malayan Peninsula.

The present, however, is one of the species which Heifer did procure.

Ceryle KUDis, L. Martaban. Tenasserim.

C. GUTTATA, Vig. Martaban.

Writing of this species Hume, remarks that, contrary to the assertion of Sliarpe

and other authors, the sexes arc not identical in coloui-iug. The under wing coverts

23
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of the mules are uliratjs wliito, in tlic females iiinstly pale ciunamim. This is an

"absolute sexual diagnosis iu adults" (S.l''. vi. \). 80).

Family Eurylaimidae.
The 'Broadliills' form a small family, which may be said to represent in Asia

the Totlies of South America.

Caltttomena viridis, R:iffl. Tenasserim south of Amherst.

Tliis lovely bird is ditficult to procure, as during the day they remain seated

on the tops of trees, where tliey can hardly be discerned. They arc not shy, neither

arc they stujnd like ' broadbills,' from which they dilfer in habits, note and food,

feeding entirely on fruit (Davison).

PsAHisoMTS DALuorsiiE, Jamlcson. Assam. Arakan. Pegu. Tenasserim.

This species preys on insects, which it seizes on the wing.

Sekilophus lunatus, Gould. Pegu. Karen-ni (;3000 to 4000).

Tenasserim as far south as Ye.

This ' Broadbill ' is so stupid that if one is shot, its next neighbour will hardly

move, or only to the next branch, so that the whole of a flock may be secured

in rotation.

S. EUBEOPTGIA, Hodg. Kliasi Hills. Arukan.

At Pahpoon it is very common. The call consists of a single ' Chirr-r-r.' They
never walk or hop about the bnuiches, but fly from one to another. They feed

chiefly on insects, many of which they seize on the wing.

EuRYiJEMUS J.iVANicns, Horsf. Toung-ngoo. Tenasserim.

This is very tame, but not crepuscular like Corydon.

E. ocHROiiELAS, Raffl. Southern Tenasserim. ,Tava.

Cymdokhynchus MACEORHYNcnus, Gmcl. Bassein. Tenasserim. Borneo.

CoRi'DON SuM.ATRANUs, Raffl. Toung-ugoo. Tenasserim.

This species is so stupid that you may pelt it without sometimes getting it to

budge, according to Tickell. It is crepuscular in its habits.

C. AFFiNis, Blyth. Arakan. Tavoy.

Faniihj Trogonidse.
The Trogons, says Jerdon, are a remarkable family of resplendent beauty, the

most gorgeous being American. They manifest an affinity to the Caprimulgida: in

their tender skins, downy plumage, feeble feet, and other points. Their i)lumage
is dense, but so lightly imjjlanted as to readily come out, and the feathers have a very
large supplementary plume.

The genus JIarpactcs embraces the Asiatic Trogons.

Harpactes DnvAFCELLii, Tom. Tenasserim, rarer above MiTgui.

H. ERYTUROCEi'UALUS, Gould. Arakau. Karcn-ni. Teuasserim.

U. Uodgnoni, Gould.

Htok-taru.

H. oRESKios, Tem. Arakan. Tenasserim. Java.

According to Col. Tickell, ITarpacUs Jlodgnoni is "common on the hills from
3000 feet upwards. Below that it is replaeeed by //. oresciim. It flies in small

flocks, and is active and vociferous on the wing, solitary and quiet during the heat

of the day, sitting in the shade."

Family CaprimulgidsB.
The Buniiese term these birds :^^yaywote or earth-crouchers. Bill usually small

and weak. Gape very wide, guarded with strong bristles. Plumage soft and mottled.
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Eyes larn;o, habits crepuscular and nocturnal, durini;; the day the birds prrehinK on the

ground in some seciuestcred spot. Eggs two, stone colour, mottled and bhjtched, and

laid on the bare ground.

Lyxcornts ckrvi.viceps, Gould. Darjlliug. Arakau. Tenasserim.

Of tliis grand nightjar Davison remarks, " It makes its appearance soon after

sundown, Hying at a great height, and numbers coming from the same direction,

uttering its "full and clear wliistle. As the evening advances, they descend lower

and lower, till by the time it is quite dark, thoy are Hying about within a few feet

of the ground .... I cannot imagine, and I liave often wondered, where these birds

roost during the day. I have walked up hill anil down dale over many hundred

miles of country, . . . yet only once have I flushed a Lijiicurnin, and that was

brooding. . . I "have noticed that when they make their appearance of an evening,

they always come from the direction of the mountains, numbers following exactly

in the trail of those that have gone before, and all going back exactly the same way
at dawn the next morning. This I have not only noticed to be the case with

L. cerciniceps, but also with the smaller L. Temminclcii of the Malay Peninsula."

On this point Jlr. Hume suggests as just possible that they roost in caves in the

hills, but the question is one that still awaits au answer, whore the birds retire

to, during the day.

C.VI'RIMDLGUS IXDICUS, Lath.

This species ranges, according to Blyth, throughout Burma to Malacca and

Sumatra. Many Tenasserim specimens have, however, been referred to C. Jotaka,

from Japan, and birds of this Jotaka typo range, according to Hume, right up through

Sikkini and Gurhwal to Abbottabadin Hazara. Hume, in summing up, points out

that the.se Indian Jotakan never quite attain the dimensions of the Japanese type, and

are scarcely separable from Indicus. Blyth would seem to be right in regarding all

as a race of Indicus. Its note is described by Jerdon as being tew-yo-yo frequently

repeated.

C. MACHOFRUs, Horsf. Throughout Burma and ranging to North Australia.

Lord Walden points out that Burmese specimens exceed in size typical

Japanese ones, which is just the reverse of what occurs with the supposed Burmese

Jotakas. Davison says of this species, " I know of nothing so thorougldy disagreeable

when one is lying ill with fever in the jungle, as the monotonous call of this nightjar,

•which gcios on incessantly from early in the evening till dawn next morning." The

fever had doubtless something to say to this ; for the souod to me is very soothing

and pleasant, recalling calm scenes of serene beauty and many a tranquil and placid

hour s])ent beneath the greenwood tree with the sky for canopy over all. Capt.

Fielden remarks, "This bird closes its eyes, whilst seated on its eggs. This must be

a great protection from hawks, as its groat eyes are the most conspicuous things about

it. The first time I saw this I thought the l)ird was dead, and stooped to pick it up,

nearly toucliing it before it rose" (S.F. iii. p. 46). The ne.xt species has been

separated, though little more than a race or plumage variety of the present.

C. .iLBONOTATUs, Tickcll. Toung-ugoo.

This bird may be distinguished from the last by its larger size, and by being

lighter coloured and more huffy. The lower parts, too, are uniform, whereas the

last species has the dark breast strongly contrasted with the paler abdomen.

C. MONTicoi.rs, Franklin. Pegu. Martaban. Tenasserim.

C. Andamanicus, Hume. Andamans.
C. AsiATicus, Lath. Arakan. Pegu. Tenasserim.

The note of this species, according to some, is ' Tyooh-tyook-tyook,' or as Jerdon

happily suggests, like the sovind made by a stone skudding over ice. There is first

the ringing ti-i-ook of the stone striking the ice, and the same note repeated as

though the stone had given three or four gi-eat bounds, and the note then gradually

falls, as thougli the stone were gradually vanishing in the distance. It is a most

weird and curious sound, ringing out close to one's path on some glorious bright
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night when all is still around, ami the early traveller is hurryiug on to reach his

destination before sunrise.

I once picked np a Caprimulym lying dead in the road, evidently suffocated hy
spasm of the glottis, caused hy the fore logs of a large Mantis impacted therein,

which the bird had endeavoured, but failed to swallow. The curious thing was
that the bird had not been able to free itself, even under the pangs of suffocation,

from the insect which filled its mouth.

BATHAcnosToiirs, Gould.

Bill broad, depressed and strong. They resemble in their plumage the little

Scops-owls, and like them have a grey phase and a ruddy phase.

B. HoDGSONi, Gray. Karen-ni at 6000.

B. AFFiNis, BIyth. Malayan Peninsula, not certainly

recorded as yet from Tenasserim.

B. CASTAXEUs, Hume.

Hume is not certain if this is not one sex of B. Hodffxoni, and entirely dissents

from Lord Walden's uniting it with B. affinis. For a lengthy disquisition of the

question, which requires more data for decision, see S.F. ii. p. 348, and vi. p. 53.

Ftimili/ Hirundinidse.
The swallows form a well-known and peculiar group of birds, comprising several

groups marked hy different habits of life and nidification. The ' common swallows

'

build saucer-shaped nests of mud, and lay white eggs spotted with red, all the other

groups laying white eggs. The House martins build globular nests of mud. The
Crag martins, saucer-shaped nests of mud. The Sand martins excavate holes in river

banks, and the Bepublicau swallows build retort-shaped nests of mud agglutinated

together literally in masses on cliffs almost as closely as bees do their ' comb.'

niRUXDINIXiE.

Pyan-thwa.

H. RTTSTicA, L. India and Burma.
H. gutfiiralis, Scop.

//. gutturalis is a small race of the common European H. runtica, or chimney
Bwallow. On the West of India rustica is the species met with, whilst in Burma
all the specimens seem to belong to the smaller race guHuralis, both races blending
in India and being specifically inseparable (_S.F. vi. p. 41).

H. TrxLERi, Jerdon. Thayet-myo. Karen-ni.
H. Andamanensis, Tytler. Andaraans.

Hume's remarks on this species (S.F. vi. p. 41) leave little doiibt that this is

a local race of IT. cahirica, in process of differentiation, so to speak, and already
arrived at the stage of demanding recognition sub nomitie propria.

H. HORREOEUM, Bart. Toung-ngoo (Jide Walden).
H. JAVANICA, Sparrm. Southern Tenasserim (migrant).

H. riLiFERA, Steph. Martaban.
H. NiPALENSis, Hodg. Martaban. Tenasserim.
H. DOMicoLA, Jerdon. Andamans.
H. STKioLATA, Tom. Karen-iii, 2000 to 3000 feet.

This species depends on the authority of Lord Walden, B. B. p. 127. Hume
dissents and says, " The birds referred to, more probably belong to yipalcnuis or siib-

striolata. No one who has at all studied this group could talk of erythropygia as

harely separable from rufula ! The distinctions are pointed out S.F. v. p. 265 et ante."

H. ERTTHROPYGiA, Sykes. Pegu.
CoTYi.K RirAiuA, L. Thaton (Martaban).
C. SINENSIS, Gray. Pegu. Tenasserim (whore rare).

C. ohscurior, Hume.
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Tlio^o sand martins {Cofyle) are distribntcil over the whole of Tiulia ami Burma
and breed ia vast companies iu the sandy banks of rivers, giving a very animated

aj)l)oaranec to the loeulity.

ClIELinON URBICA, L. Jlurtabuii.

The Englisli house mai'tin has been noted as an occasional visitant at Maulniain.

Ptvoxoi'kogne. Teuasserim.

A species of crag martin occurs about the inaccessible clili's of Moolcyit, but

was not secured. It was smaller and darker than rupestris, and possibly it might
liave been concolor.

cypselix.t:.

The swifts are distinguished flora the swallows by their excessively long and
pointed wings, and prodigious powers of flight. They rarely descend to the ground

or perch on trees, but roost in crannies of buildings or clilfs. Tlieir nests are com-
posed of feathers or such light objects as can be collected on the wing. Sometimes
these feathers are agglutinated together into a cardboard-like substance, on which,

without any lining, the eggs are laid, and in some species the entire nest is formed of

overUicing sti'ings of mucus, secret(!d by the salivary glands, and these constitute

th(! ' edible liird's nest ' of the Chinese epicures. In the genus Acanthijlis the tail

feathers end iu rigid spines. All the swifts lay spotless white eggs.

A. CORACIXA, Miill. Southern Tenasserim.

CvpsEi.us suBFUECATUs, Blytli. Choungthapce, Southern Tenasserim.

C. PAClFicus, Lath. Assam. Tenasserim. Australia.

C. BATASsiENsis, Gray.
(-'. paliuanoii, Gray and Hai'd.

Hume doubts the occurrence of this, the common Indian Palm-swift, in Burma
and sujjjjoses tliat the next species has been mistaken for it.

C. INFUMATUS, Sclater. Pegu, ilartaban. Tenasserim.

The common Burmese palm-swift.

C. AcrTicATjDA, Blyth. Andamans.

Distinguished fi'om C. apus and C. leucomjx by wanting the white band of the

latter across the rump, and by having the feet bare and whitish, and the tarsus less

feathered, in place of the black feet and densely feathered tarsus of C. aptis.

The next genus, AcanthijUs, is distinguished by the shafts of the tail feathers

ending in rigid spines.

AcAXTHVLis GiGANTEA, Hass. Arakau. Tenasserim. Andamans. Ceylon.

A. IXDICA, Hume. Southern Tenasserim.

Lord Walden considers this as a synonym of the last, but this is not admitted

by Hume.

A. iNDicA, Hume. Andamans. Southern India.

The birds which now follow form a small group wherein the peculiar develop-

ment of the salivary glands in the breeding season reaches its maximum. In the palm
swift we see the salivary secretion sparingly used to affix light feathers to the palm
leaves, to form the nest, but in the Cullocalias the secretion in question is more largely

used, tUl in C. spodiopxjgia (and perhaps another species or two) it is solely used, and
to the complete exclusion of any e.\traneous materials, in the construction of the

beautiful gelatinous nests, so prized in China as an invigorating delicacy.

CoLLoC;iiiA LiNcni, Horsf. Mergui Archipelago. Andamans.
Nicobars. Java.

A race of this species has been named C. afftnis by Tytler, and should the Java bird

prove distinct, Tytler's name must be adopted for the Andaman bird generally recorded

as C. linchi, S.F. ii. p. 157. This species breeds abundantly in the Andamans and
Nicobars iu caves, but of late years it has taken to building inside houses. Their
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nest is brown, and mainly composed of moss agglutinated to the rock by the salivary

socretiou. Tliey roost according to Davison at night like a swarm of bees all Imddlcd
together, and clinging to the bare boards in a wonderful manner. These nests of

course are never collected.

C. raAxcicA, Gmel. The Andamans. Tcnasserim.

C. fuciphaga, Horsf. (fide Walden).

This species no doubt produces an edible nest, but I am unaware if it has been
taken in Burma.

C. spoDioPTGiA, Peale. The Andamams.

This is the species which affords an edible nest in the Andamans (Little Button
Island). Mr. Hume thus describes it: The nest, except just at its junction with
the rock (where it is brownish), is composed of the most exquisitely silvery white

gelatine, exteriorly the surface is compact and somewhat roughened in laminaj,

interiorly it is a network of the finest and whitest threads, reminding one of the

Hiipleciiila. The true nest, which is pure white, and in shape rather more than
half of a shallow cup, is from 2 to 2f inches broad, stands out from li to nearly

2 inches from the wall, and varies interiorly in depth from little more than one-

half to a full inch. The attachment films and foundation below the true nest, both
of which are somewhat brownish, vary excessively according to the site chosen

for the nest ; in some they are almost wanting, in others the film extends for an inch

on either side beyond the nest ; and the foundation below the most projecting point

of the true nest may be Ij inches in depth. The nests are dotted about in the

darkest corners, and as a rule are separate, though occasionally two or even three

may be found joined together.

"The nests of this species i^not linchi) are collected for the Pinang market, and
it has not as yet been noticed at the Nicobars, where linchi abounds."—S.F. ii. p. 160.

C. EotOMiNATA, Hume. The Andamans. Tenasserim.

Allied to the Nilghiri C. tmicohr, Jerdon, biit twice the weight of that species,

besides other differences (S.F. i. p. 294, vi. p. 49.)

Dendkochelidon coronata, Tickell. Pegu and Martaban.

This species is rare in Southern Tenasserim, and replaced by B. Hecho on the

Malayan Peninsula.

D. comata, Tem. Tenasserim south of Mergui.
D. LONGiPENNis, Eaf. TcDasserim south of Mergui.

This species Davison thinks ranges a little farther north than the last.

Order SCANSORES.
Bill never arched from the base, no core. Tongue not extensile. First and

fourth toes turned backwards. In some the bill is small
(
Cuculidm), in others as large

almost as the rest of the bird [Bhamphastidce).

Family Cuculidae.

Many of this family are remarkable for the habit they have of laying their eggs
in the nests of other birds, and in such cases we often find that the bird lays an egg
similar in character to that of the bird selected by it, as foster-parent for its young.
For example, Endynamys orientalis lays Ln the nest of the common Indian crow
(C imjmdicus), and its egg is accordingly green and blotched and spotted, something
in corvine style. Cocci/stes, too, lays a pure and deep blue egg, identical in colour
with the eggs of the Malacocerci, whose nests it honours with its choice. On the
other hand, we must not build too elaborate conclusions on these seemingly adaptive
corelations, as the common cuckoo laj-s a spotted egg wholly unlike those of its

most commonly adopted foster-parents, the hedge span-ow, whose egg is of a uniform
delicate blue.
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CUCULINiE.

CrcuLTTS CANonuR, L. Pegu and irartaban.

C. So.NXKKATii, Lath. Pogu. TenassL'rira. Java.

C. MicitoiTERi-.s, Gould, i,

.

Tenasscrim. Java.

C. striatus, DrapifZ, ?

.

Andamaiis. Kicobars.

Hume first discovered that those two species (as supposed) were merely differcut

sexes of the same bird (S.F. iii. 79).

HiEROcoccrx NANUS, Hume. Southern Tenasscrim.

H. Nisicoi.oK, Hodg. ^ Tenasscrim.

For the doubtful synonym}- of this species, see S.F. v. p. 96.

II. spAuvEKOiDEs, Vig. Arakan. Pegu. Tenasserim.

II. sfrenuus, Gould.

This .species has a fine loud cull, and from its hawk-like aspect and mode of

flight, darting suddenly from one cluni]) of trees to another, causes dreadful commotion
aniiJii:;- all the small birds of the neighbourhood, who mistake it for a hawk (Davison,

S.r. vi. p. 157).

Cacomantes threxopes. Cab. Bengal. Pegu. Tenasserim.
- C. rtificentris, Jerd.

The earlier name is applicable to tlie smaller race, which is found in Southern

Tenasserim, whilst the larger race of Bengal sjireads down into Pegu, and blends with

the other to the south (S.F. vi. p. 158).

Poi.vi'HAsiA TENTJiKosTKis, Gray. Bengal. Arakan. Tenasserim.

The Indian race is distinguishable from the Burmese, -where grey-billed specimens

are not met with, but the two races merge into each other, and, according to Blyth,

in Bengal you meet with " every variation and shade of intermediateness." It lays

its eggs in the nest of some species of Prinia.

SuENicuLus LroriiRis, Horsf. Arakan. Tenasserim. Java. Ceylon.

<S'. d/cruroiries, Hodg.

Jerdon describes this remarkable cuckoo as "clad completely in the disguise

of a common king-crow " {JJicrunia), whilst Davison shot a specimen in the act

of being fed by its foster-parent, I), annedmu, and Blyth plausibly conjectures

that the pure white eggs sometimes found in the nests of JJicruri belong to it.

Lampeococotx maculatus, Gmel. Arakan. Tenasserim.

Cucuhis Mitlaynnus, Baffles.

CuALcococcYX XAXTHORHTNCHus, Hoi'sf. Pcgu. Tsnasserim. Andamans.

A rare species described in S.F. ii. p. 191.

CoccTSTEs coKOMANDUs, L. Arakan. Pegu. Tenasserim.

This species lays blunt blue eggs in the nests of the Malacocerci or ' Quaker
thrushes.'

C. Jacobinus, Bodd. Pegu.

Fielden describes this bird as hawking moths like a Brongo, and having noticed

a pair of young birds together, concludes that it lays two eggs in one nest.

EuDYNAMYs iI.u:,AyANA, Cab. and Heine. Arakan. Pegu. Andamans.
Oo-aw. Nioobars. Tenasserim.

This species is migratory in Tenasserim, a few only being resident ; but in

March, according to Davison, "the whole place becomes alive -with them, and they

continue very numerous till July," when the bulk of them disappear. Their note

resembles the -words ' who are you,' and is so incessantly repeated as to become
a perfect nuisance (Davison). This species is the Bumiese representative of the

common India ' Coel,' and doubtless, like it, lays its eggs in the nest of some crow.
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Pn.EMCOPUAIX.E.

This ilirision of tlie Ciu-koos embraces those non-parasitic species •n-liich Tmihl

their own nests and lay white efigs. These nests are of sticks, domed, lined with
leaves and concealed iu dense bushes. The eggs are usually four in number, and
blunt ovals.

Pn.T.MCorHAus TRisTis, Lcss. Arakan. Pegu. Tenasserim. Siam. Slulacca.

"Wa-phalae.

" The flight of this species is weak, and it relies more for its safety on the dense

and impenetrable character of the places it prefers to frequent. It has a marvellous

capacity for making its way through dense cover. Its note is a peculiar cat-like

chuckle, often heard when the bird is threading its way through dense cover

"

(Davison, S.F. vi. p. 163).

P. SuilATiuxus, Eaffl. Tenasserim south of Mcrgui.

This species is common at Mtrgui. Its note and habits are precisely the same
as P. tristis.

P. DiAEDi, Less. Tenasserim south of Mergui.

This species ranges as far north as Mergui, where it is replaced by the next.

Hume makes representative s])ecies of each other north and south of ilcrgui, but
Elyth makes both species co-exist at Piuaug and Malacca.

P. Javai«iciis, Horsf. Tenasserim.

A rare species.

P. EKYTHEOGNATHUS, Hartl. Teuasscrim south of the Ye I'dver.

Sumatra. Borneo.
EniNOETHA CHLOEOPii^A, Eaffl. Southcm Tenasserim.

In its habits this species, says Davison, resembles Fhmnicopltam, but has quite
a difPcrcnt note, a peculiar cat-like mew, not the chuckle of the others. Adult mules
have the head rufous and blaok-bandod tails, and adult females grey heads and
chestnut tails (S.F. vi. p. 167).

Cenieopus Bengaleusis, Gmel. Pegu.

B5k.

Gates says that both males and fomali's call, as he shot a female in the act of
calling. Its note Mr. Dates describes as ' Hoop-hooj)-hoop-kurrook-kurrook-kurrook,'
the first note being repeated three times, the last some six or seven (S.F. iii. p. 84).

C. iNTEEMEDrus, Humc. Arakan. Pegu. Tenasserim.
C. rtifipennis, lUiger (part).

This Burman race has been separated by Hume from that inhabiting Southern
India, in which Lord Walden concurs.

C. Andamanensis, Tytler. Andamans.
C. EUETCEECTTS, A. Hay. Tenasserim.

Lord Walden remarks:—"Introduced by Mr. Hume in his list of liirds of the
Tenasserim provinces (S.F. ii. p. 473), but without the e.xact locality being stated.

Two distinct species seem to bo included by him under the title. Tlic smaller may
possibly be C. recttmguis."

Order PASSEEES.

Bills various, but never arched from the base. Tongue not fleshy. No cere.

Toes three in front, one behind. Feet sti-ong, perching. Females snudler than the
males and less highly coloured. Nests often elaborate. Young hatched naked and
blind.^ This order embraces all the Song birds, the ' Sun birds' {Xcctaiiiiidic), which
in Asia so feebly represent the gorgeous TrochiUdm of the New World, the ('r(!epers,

Nut-hatches, Ant-thrushes, Fly-catchers, King-crows, Butcher-birds, Warblers,
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Thrushes, "Wagtails, "Wrens, Tits, "lA^eavcr-binls, Avadavats, Fiuches, Larks, Wax-
wings, Chatterers, Pastors, Starlings, Orioles and Crows.

Sub-order TAWUIROSTEES.
Hill long, slender, mostly curt'ed. Legs strong.

Family NectariniidsB.

The Honey-suckers, like the Humming-birds of America, chiefly feed on the

nectar of flowers, but add thereto the minute insects found about flowers, and some
subsist mainly on spiders. The males only are adorned with brilliant plumage, which

is seasonal in some, in others pennanent (Jerdon). The nest is an elaborately con-

structed purse, suspended fi'om a sleuder twig, and opening at the side, and the eggs

2 or 3 in number.

AiuciixoTHEKA MAGNA, Hodg. Sikkim. Arakan. Pegu. Martaban.

This species frequents hilly tracts, but is rare in Tenasserim proper.

A. AUEATA, Blyth. Toung-ngoo. Karen-ni, at 2500 feet.

A. LoxGiBosTEA, Lath. Arakan. Pegu. Tenasserim.

A . pitsilla, Blyth.

Frequents gardens, and is commonly seen clinging, back downwards, to the

purple bract leaves of the young plantain bunches, its head turned up inside the

bract, busily sucking the nectar from the inflorescence concealed beneath the purple

sheath (Hume).

A. MODESTA, Eyton. Tenasserim south of ilergui.

The grey-breasted spider-hunter.

A. CHRTsoGEXvs, Tem.

The lesser yellow-eared spider-hunter.

AxTHEEPTES HTP0GR.\sniiCA, Miill. Southcm Tenasserim.

A. SIMPLEX, S. Mull. Southern Tenasserim.

A. M.alaccensis, Seop. Tenasserim.

Xeciakophila HAssELTir, Tem. Arakan. Pegu. Tenasserim. Java.

Leptocoma Braziliana, Gmel.

Both the above species are rare in the Xorth, but common towards Mergui.

^THOPYGA ca£a, Hume. Martaban. Tenasserim.

For a key of all the species of this genus, see S.F. \. p. 71.

jE. MfLEs, Hodg. Pegu. Martaban.

M. Dabeti, Terr. Mooleyit and Karen-ni, at 4000 feet.

M. NicoBAEiCA, Hume. Nicobars.

M. sANGuixiPECTUs, Wald. Mooleyit and Karen-ui, at 3000 feet.

^. GouLDiJi, Yig. Assam. Arakan.

Mr. Blyth also considers it probable that ^. Xipalcmis, JE. saturata and^. igni-

cauda, will all be found to range fi-om the Khasi Hills into Arakan.

Chaecostetha ixsigxis, Gould. Southern Tenasserim.

Chalcopaeia Sixgaxessis, Gmel. Assam. Arakan. Pegu. Tenasserim.

Aeachxotheea asiatica, L. Arakan. Pegu. Martaban.

A. PECTOEALis, Horsf. Nicobars.

A. FLAMMAxiLAEis, Bljth. Southem Tenasserim.

A. AxDAMAxicA, Hume. Andamans.
DicsuM CRCEXTATTM, L. Arakan. Pegu. Tenasserim.

D. TMGOxosTiGMA, Scop. Arakuu. Pegu. Tenasserim.

D. CHEYsonRHcEUM, Tem. Khasi Hills. Arakan. Tenasserim.

D. OLivACEUM, Walden. Toung-ngoo. Karen-ni. Andamans.
I), virescens, Hume.

D. EErTHEouHrxcHA, Latham. Arakan. Tenasserim.
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lilyth (Ic'Sfrilics this species as extremely fearless and familiar.

rKioxocHn.us PEECussus, Tem. Southern Tcnasserim.

Feeds mainly on small bciries, and the Loranthus (Davison).

P. MAcrLATUs, Tem. Tcnasserim south of Mcrgui.

P. MODKsrrs, Hume. Tenasserim south of Mergui.

Myzanthe iGxiPECTis, Ilodg. Karcn-ui at -lOOO feet and JJooleyit.

Family Certhiidae.

The Creeper.? arc di^-id(d into two subfamilies, the Certhiinm -with the hill

curved and the tail feathers stiff, and used to assist the birds in climbing; trees, etc.,

and Sittina with straight bills, and which do not use the tail as an aid in climbing.

CEllTIIIIXiE (Creepers).

Ceethia discoloe, Blyth. Karen-ni, at 5000 feet.

Nearly allied to the common European creeper, C. faniiliuris, but has a longer tail.

SITTINiE (Xut-hatches).

SiTTA MAGNA, Eamsay. Karen-ni.

The type was a. female, not a male, as originally stated (S.F. vi. p. 201).

S. NEGLECTA, Waldcu. Toung-ugoo. Kareii-ni. Pegu Hills.

Specimens from Thayctmyo, shot by Oates, are described by Hume as inter-

mediate in size, between ca.sfaneoientrin and cirnuniwmeoventris, l)ut referred to negleda.

Oates describes his birds as common on the hills, but replaced in the plains by the

nest species.

DENDEorniLA rnoNTALis, Horsf. Arakan. Pegu. Tenasserim. Ceylon.

-D. vorallina, Gray. Java. Borneo.

Neither Hume nor Waldcn admit the attempts of Gray to separate corallina of

Pegu from frontalis of liurma. It would be curious to know what Dr. Gray really

understood, or supposed that lie understood by these geographical expressions.

These bii'ds are described by Davison as very active and rapidly uttering their

cry of Chick-chick-chiclc the while. The)- never descend a tree, as woodpeckers some-
times do, backwards or tail first, but always head first.

Sub-order DENTIROSTBES.
liill slenderly conical, the beak notched at the end. Food chiefly insects.

Jerdon divides the thrush-like birds of this group into Myivthen'ntv, or ground-
thrushes, MeruUna, or true thrushes, and Timaliimc, or babbling thrushes.

MTIOTHERIXiE.

Family Troglodytidse.

The wrens are not numerous in Burma, and always at about 4000 or more.

Pnoeptga saiTAMATA, Gould. Karcn-ui at 4000 feet.

P. pusiLLA, Hodg. Mooleyit.

TuEDiNUics Boherti, God.-Aust. Mooleyit, above 5000 feet.

Beachypteeyx Nipalensis, Hodg. Mooleyit, above 5000 feet.

B. CRUSALis, Blyth. Karen-ni at 5000.

B. Diana, Less. Pegu.
MrropnoNEUs Temminckii, Vigors. Pegu.
M. EuGENEi, Hume. Pegu. Toung-ngoo. Pahpoon.

One of these species occurs in Karen-ni, though, as Lord "Walden unites both species,

it cannot be said which it is. Davison is strongly of opinion the two are distinct,

and can be distinguished in the jungle by the colour of the bill alone (S.F. vi. p. 237).
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The next family comprises tlioso intorustinp; hinls tho ' Dippors,' or water ouzels

[JTi/i/rohafes), and tlui briglit-coloured Pittas {Brufhi/uru.s), or ant-tlirushos.

The ' dippers ' plunjje into the water and niii alon^ tlie Ixittom, or even fly

bcneatli the snrfaee (as it is said). They form a largo nest of grass, witli a hole

on one side, and lays 5 or G wliito eggs. The genus has not l)een recorded from
Burma, but probably ranges into Arakau.

Famihj Brachyuridae (Pittida?).

IlypRORNis O.VTicsr, Hiimo. Karen-ni, 2000 to 1000. Tenasserim.

U. JVipaknsis, Hodgs. apud Plyth, B.B.

Hume separates the Bunnose race from the Indian (S.F. i. p. 477). They are

very numerous at the base of Mooleyit, and have a clear full double-whistled note

(Davison).

BEACUVCTins ctAXEUs, Blytli. Arakau. JIartaban. Tenasserim.

Myai-young.

B. MoLuecENsis, Miill. Arakan. Pegu. Tenasserim.

B. MEGARDYNcnns, Sclil. Tcnasseiim. Banka.

B. cuccLLATCs, ILirtl. Nipal. Ai-akan. Pegu. Tenasserim.

B. C.ERUXEUS, llafll. Southern Tenasserim.

The Tenasserim race is larger than the type, and for this race Hume has pro-

posed the name B. Davisoni. They are very sliy birds, and not at all like the other

Pittas. Directly they catch sight of you, they rise, and fly low, but rapidlj-, for

a couple of hundred yards, and tlien disappear in the forest (Davison).

B. GuEXEYi, Hume. Southern Tenasserim.

This is a shy species, and when disturbed hops rapidly away to cover, keeping
some obstacle intervening between itself and the approaching person. It has a habit

of jerking up its tail and trailing its wings slightly as it hops along, which is not
observed in its congeners (Davison).— S.F. vi. p. 31-1.

These bob-tailed thrushes, or Pittas, are handsome, but rather leggy and gaudy
birds, whicli feed largely on ants, and have but feeble powers of flight. Jerdon,
speaking of the Pitta Bengatensis in tho Carnatic, describes them as literally blown
away from their haunts by tlie strong winds which usher in the hot weather, at which
time they take refuge in huts, out-offices, or any building that will give them shelter,

and are thus caught alive in considerable numbers. Gates records a similar mishap
which the Pegu Pittas {Ifoluccensis) sutfor from: "This bird appears by fits and
starts. A sharp gale from the south-west in Slay will bring them in by the dozen,
but they disappear again a day or two afterwards" (S.F. vi. ]). 107).

Anthocincla Phateei, Blyth. Pegu ' Yoma.' Tenasserim.

This bird is an aberrant, but undouhted member of this fannly. Its most
remarkable feature, besides its unusually sober colouration, is a pair of remarkable
aigrettes (so to speak), which project backwards full}' an inch behind the occiput.

The gfcnei'al colour is a rich brown, but tho reddish hue of the lower tail coverts, as

well as the habit and build, point to its relationship to this family.

, ZooTnEE.v MARGINATA, Blytli. Khasi Hills. Arakan. Karen-ni, at

2000. Mooleyit at 5000 feet.

MERXJLIN.E.

Tho true thrushes are birds of moderate size and of sombre colours, black or
brown, or in some cases blue. They feed on the ground and frequent woods and
gardens, preying largely on worms and mollusks. In winter many of them are

migratory and gregarious in cold climates.

CvANoctNCiA CYANEA, L. Arakan. Pegu. Kartn-ni.
C. solilaria, Miill. Tenasserim. Audamans.
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Several species have been discriminated, which seem to have a certain geo-

graphical range: G. hmgirostrist, Bl., from Kashmir and Afghanistan, identical with
the European bird. C. pandoo, Tytler, from Western and Southern India; C.affinis,

BL. from Sikkim, Bengal and Burnui ; and C. Maiiilh-nsis, auct., from China and the
Philippines. Hume inclines to the view that in Ci/anocincia, as in Tora, wliilst the

females exhibit little variation, the males differ greatly with locality, whence the

solitaria of the present bird (S.F. vi. p. 247).

This is au abundant cold weather visitant, and a \iirj tame and familiar bird.

Okocetes eetthkogastee, Yig. Karen-ni.

0. ciNCLOBHTNCHus, Vig. Arakan.
Geocichla ciTRiJfA, Lath. Arakan. Pegu. Tonasserim.

G. ALBOGULAEis, Blytli. Andauiaus. iSicobars.

G. ixxoTATA, Blyth. Burma.

Hume considers these last two birds as distinct. They are not improbably local

races of Citrina.

MoNTicoLA sAXATiLis, L. Upper Burma.
Tfedus obscueus, Guiel. Khasi Hills. Arakan. Pegu. Java.

Tenasserim. Audamans. N.E. Asia.

A cold weather visitant.

T. p.iLLiDns, Gmel. Karen-ni and Moolcyit, at 5000 feet.

T. nifulus, Drap. Andamans.

A rare cold weather straggler.

T. SiBiEicrs, Pall. Karen-ni, Mooleyit 2500 to 6000.

A rare cold weather straggler.

Oreocincxa mollissima, Blyth. Karen-ni at 5000.

0. DAUMA, Lath. Karen-ni at 5000 feet. Mooleyit.

A rare cold weather straggler.

0. iNi'EAii.utGLN'ATA, Blytli. Andamans.

Famihj Timaliidse.

Paeadoxoenis gttlaeis, Horsf. Karen-ni, at 5600 feet.

P. euficeps, Blyth. Sikkim. Kliasi Hills. Arakan.
SuTHOEA bkunnea, Anderson. Momien. Ynnan.
S. MD.Niri'EENSis, God.-Aust.

S. Diiflaensis, God.-Aust.

A species of Suthora was noticed at Mooleyit, which Hume thinks may perhaps
he this species.

Gajipsoeehynchus eufcxus, Blyth. Nipal. Sikkim. Arakan. Karen-ni.

G. torqiiatus, Hume.

Torquatm is of course the Burmese race, witli trivial variations which have led

to its specific separation.

Ptctoeis Sinensis, Gmel. Arakan. Pegu. Martaban. Karen-ni.

P. AiBiROSTEis, Jerdon. Thayetmyo.

This species has not been recognized since its discovery by Jerdon. Hume
thinks it is identical with the last, to which indeed its describer likened it, whilst

noting a difference in the bill an<l its approacli to Pnradoxornis. In other instances,

it may be added, Mr. Hume exhiliits an impatience with other men's species, not on
the intelligible ground, that we have too many shadowy species already, but because

(as it would seem) neitluir he nor Davison have come across them, and they are not in

conseiiueuce ' hall-marked ' in S.P.
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TuTrnnsTOMA AnnoTTi, Bl^ytli. Ainkun. ^rartiibiin.

Barely sopaniblc from Braclnjplein/x si'/iiiir/a, }\or:ii. = 3ri/wlhera ffn'si'd, Lcydcu

Mils. = Maldcopkron olivaceum, Strick., in Lord WaUlfii's opiuioii.

T. Mixou, Kumo. ToiKissoiira.

iJri/mocattipltuK fuvliix, "WaMcii.

Lord Waldcii tliiuks that "if distinet from the Indian species," tliis is trno

Ahhotti. "What tliis means is not clear, as Abbotti is the only Indian species of tho

genus

!

T. KUHlGixosA, Walden. Ivaren-ni.

Al.CIl>l>E NlI'ALENStS, Hodg.
A. Phayrci, Hlyth (monento aiictorc, B.B,, p. llo).

A. magnirostris, Walden (tide lliime).

Hume in liis list keeps these apart, pointing' out ceitain dilferenres in colour and
range, Nipdlcnsin representing, as might be anticipated, the Maulmaiu race ; I'liai/rvi

that occupying tho plains.

TuRDiNCJS CRisi'iFRONs, Blyth. Limestonc Ranges in 5[artaban and Tcnassorim.

These are lividy spriglitly birds, always peering about the abrupt crags, which
form their home, and witli lowered wings and erected tail fre(|Ucn(ly ])oiiriMg forth

u tine and powerful song (I)avison).

T. liRKvrcAUDATtis, Blytli. Mooleyit at 5000 feet.

T. GUTTATUS, TiekcU. Lower spurs of the main flange of

hills in Tenassei'im.

Stacuyris NioRicErs, Hodg. Arakan. Pegu. Tenasserim.

Tickell records it from forests at 3000 feet.

S. RUFiFKONs, Hume. fiutan. Arakan. I'egu.

S. pracognitus, Swinhoe (?).

Hume thinks that S. ruficeps, Blyth, which is inserted by Lord Wuldeii in J!. B.

from Karen-ni, is really this species.

S. AssiMii.is, Walden. Mooli'yit, above 5000 feet.

S. CHRVSEA, Hodg. Arak:ni.

JlrxoRNis RuiudCAi'ii.i.rs, Tickell. Pegu. ]\Iartaliau and Xortlurn Tenasserim.

M. ciULARis, Horsf. Southern Tenasserim.

These are, it may be presumed, respectively the Northern and Southern races of

one species, not improbably dilferentiated, as they seem, by the unexplored break

of 110 miles between Thayetehoung and Jlcrgui (S.F. vi. p. 207).

TiMALiA ni.EATA, Horsf. Ni])al. Bengal. Arakan. Pegu.
1\ Jerdn)ii, Walden, ?

.

Tenasserim. Malayan Peninsula.

T. Iknyalensis, God.-Aust. Java.

.Icrdon describes this species as having the greatest geographical range of any (jf

its family, and as a conseijuence it was bound to undergo much, at the hands of earnest

naturalists, its friends. Of necessity a widely-s|)read species will display local

variations—but why magnify these into species? The practice really recurs ud nauxeum,

and should be abandoned. For some piuigent remarks l)y Mr. Hume on T. Jerduni,

SCO S.F. vi. p. 2G8.

Cyanoderma eryturoi'ieka, Blyth. Southern Tenasserim.

In this species the plumage and size of both sexes are identical. The jiest is a ball

of reed heaves, with a circular entrance on one side very like that of Mijxoinia

rubricapillus and JJumetia (S.F. vi. p. 270).

Malacoi'teron magnum, Eyton (apud Hume). Pakchan.

A rare straggler from the south, and has much of the Bulbul in its deportment.

(Davison). Tho males are larger than the female, and there are two allied races,

of which the present is the larger. Some naturalists, however, bestow this title
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on the smaller species, ami Blytli's si/iio>ii/m of it to the lar£;or. Only magnum apud
Hume, occurs in Tcnasserim (S.i\ vi. j). 270).

M. crxEKEUM, Eytoa. This species is not yet recorded in Tenasserim.

Hume amusingly sums up Eyton's work on these two species. Magnum is based

on a. female of tlie large species, described as a male. The male of rincrcum he described

as tlie female of magnum. Tlien a female cinereum is described as a male, but for

all this, mutatis mutandis, magnum and cinereum must stand as the names of tlie

two species (S.F. \i p. 271). This I quote to show the absolute necessity of correctly

sexing all birds whereon descriptions are based. Guessing, is highly misleading.

M. FERRUors-QSCM, Blytb. Neighbourhood of Pakchan.
M. hicolor, Lesson (apud Hume).

M. MAGNiEOSTKis, Moore. Southern Tenasserim.

Deymocataphcs NiGRiC-iPiTATUS, Eyton. Mak'won.

A rare straggler into Southern Tenasserim, but common in the ilalayan Peninsula.

Davison says its habits are nearest Turdinus macrudadglus.

Peli.okneum Tickelli, Blyth. Pegu. Tcnasserim.

P. mimes, Hume.

Godwin-Austen, Lord Walden, and Hume are all at loggerheads about the

correct synonym of this species ; but so far as Ticlcelli is concerneil, Hume's arguments
for its retention are conclusive.

P. suBocHEACEUJi, Swiuliop. Pegu. Tcnasscrim.
/'. ruficeps, Swains (apud BIytli).

P. minus, Hume (?).

A lively little bird, which hunts almost entirely on the ground. Its cry is like

the words, "pretty dear, pretty dear."

PoJiATOEniNUS Phaykei, Blyth. Arakan. Tavoy.

This would seem to be the Burmese race of P. fcrruginosits, Blyth. Hume, it is

true, has doubts if it occurs in Tenasserim, and equally doubts that fcrruginosus came
(as said) from Sikkim; it is not clear therefore whence these unhappy birds really

could have come fiom !

P. ALiiiGULAErs, Blyth. Mooleyit. Tenasserim, at 5000 feet.

P. Maria, "Waldcn (tide Hume).

Hume rather unkindly remarks of this species Maria, that if it differs from
albigularis, the "points of difference have been most unfortunately omitted from the
description." Score one for the commoner

!

P. ocHRACEiCKPs, Waldcu. Mooleyit and Karcn-ni, at 2500 feet.

P. .scniSTiCErs, Hodgs. Sikkim. Pegu.
P. LEtJCOGASTEE, Gould. Karcu-ni at 3000. Northern Tenasserim.

Lord Walden considers these two species identical. Hume contends that
schisticeps is the larger species from Sikkim and Pegu, and kucogaster the smaller race
from the eastward and south. The probability seems to be that the two arc well-
dilferentiated races of the same species.

P. OLIVACEUS, Blyth. Mooleyit. Central and Southern Tenasserim.

This species replaces the last to the south (S.P. vi. p. 283).

P. NTJCHALis, Tweeddale. Karen-ni.

A variety Hume thinks of leucogaster.

P. EEYTUEOGENTs, Vig. Pahpooii and Tliatone.

This species builds a domed nest so cleveily hidden \vith dead leaves as to almost
defy detection. It lays three white eggs according to Hutton.

ORTHOKiirNns HYPOLEUcus, Blyth. Cachar. Ai-akan.

0. Tirkel/i, Hume.
0. Ingliii, Iluuie.
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Those who consiiler a liltlc more or loss colour lioro or there, or oven slight

difference of size, constitutes a species, can separate the uhove birds ; but the moie

natural mctliod is to regard each as a local race of one species, the first described, of

course taking precedence.

The next birds are the laughinp; thruslics, -n-liich form so prominent a feature in

the liurmeso jungle. They are moderate-sized birds, of rather plain plumage, and

gregarious, noisy and amusing.

G.VRnuL.vx LEUCOLOPUcs, Hardwickc. AraUan.

G. Belangem, Lcp. i't'gu. Tenasscrim.

Da\-i.son describes this species as going about in flocks of from 10 to 30, and

almost always in company with O. momliyer and Chincnsis, Cissa speciosa and sundry

cli'ongas, woodpeckers, etc. On the slightest alarm tliey all fly up into the trees and

commence calling vociferously, one taking the lead and the others following in rapid

succession. This continues for several minutes, then there is a pause, and absolute

silence ensues. Then they start again, then pause, and so on. Once having

disturbed them, or roused their suspicions as to one's character and intentions, it is

difticult to get rid of them, as they follow one about tlirougli the forest, making a

most liideous row all the time, and of course disturbing every living thing. Dogs

especially seem to attract their notice, and they go on vituperating them from all the

surrounding trees evcai more energetically than they do the sportsmap. They have

anotlicr queer habit. Small parties of them, 3, 4 or .5, will get on to an open space

and begin to dance, sjireading their tails, lowering their wings and threading in and

out among themselves as tliough dancing a minuet, wliilst all the rest of the flock

watches the proceedings, with intense interest, from every branch and ap|dauds in the

jolliest and heartiest fashion. Their note is ,a loud laughing chuckle, which they

delight in uttering spontaneously on the slightest provocation (S.F. vi. p. 287).

G. STKEriT.vxs, Tickell. Tenasscrim Hills and Mooleyit above

3.300 feet.

This species re.sembles the last in voice and habits, but is very shy, and instead

of following a stranger about, at once beats a rapid retreat. If the sportsman, however,

sits quietly, and sends a dog forward, their curiosity and anger combined will tempt

them back into shot range. They will follow the dog back, peering down at him
from the trees and jeering at him in an uproarious fashion (Davison).

G. CnixENsis, Scop. Martaban. Tenasscriin.

G. ALDOGULARis, Gould. Tavoy, fide Blyth. (Hume never got it.)

G. MoxixiGER, Hodg. Arakan. Tenasscrim.

This is common and very like the next species, but smaller and less robust.

G. PECTORALis, Gould. Arakan. Karen-ni. Tenasscrim.

Davison only shot one specimen, so it must be rare to the south. It was shot

out of a mixed flock of Belangeri and moniUgcr, among which it was conspicuous

for its size. Blyth remarks that in Arakan specimens, the pectoral band is sometimes

wanting, and the ear coverts are darker. Mr. Hume draws attention to the curious

fact that this is as it were a large edition of the last
;
yet the two races, as we might

call them, occupy the same area to a great extent, and without any intermediate

connecting links.

Tkochaloptekon melanostigma, Blyth. Karen-ni. Tenasscrim Hills.

Mooleyit, above 3000 feet.

AcrrNODURA Eamsati, Walden. Karon-ni at 3000 feet.

SiDiA melanoleuca, Blyth. Mooleyit and Tenasscrim Hills above 3000 feet.

S. I'iCAOiDES, Hodg. Karen-ni and Tenasscrim above 3000 feet.

• The three next birds belong to a familiar group called by the natives ' seven

brothers,' tlie family number, or by Europeans 'rat birds,' from their resemblance

when running to a rat. Their plumage is untidy and dull-ccdoured, and tlieir favourite

mode of progression is by hopping. They build moderately neat nests and lay four

blue eggs.
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Ceateropus Eai:i,ii, lilytli. Vc^w.
C. GULAUIS, Blyth. Pegu.
C. CAUDATus, ])umoiil. Araliim. Pegu.

Tho next sjiocies is :i dweller in grass and reeds. The males have tlie alaudine

trait of soaring and singing, but it is generally regarded as near tho ' Chatterers.'

Megalueps rAirsTEis, Horsf. Pegu. Tenasserim.

Famihj Brachypodiidae.
The short-winged thrushes are made by Jerdon to inilude the Pycnonotince or

Bulbuls; the Phi/Hornithhi<e, or green bulbuls ; tho Irenina', or bluebirds; and tho

Oriolince or Orioles.

PTCXOXOTIXJE.

{Bulbuh).

Htpsipetes PSAROlDEs, Vig. Arakun.

H. coxcoT.oR, Blyth. Northern Tenasserim.

H. Yimaiifusis, Anderson.

Blyth regards the following species as geograpliical races of this bird : IT. Gnnna,
Sykes, of South India; II. nirifrrimu-i, Gould, of Formosa

; and II. perniger, Swinhoe,
of Hainan. In II. leucocephalus, Gmcl. {^Titrdits mclakucus, Gray; H. niveiceps,

Swiuhoo), of China, however, we have the same type, with the coral-red bill, but the

black cap replaced by jiure white ; a i-emarkable variation, which is repeated among
the black-headed and white-headed cinnamon-coloured munia grosbeaks.

H. TiCKELLi, Blyth. = Karen-ni. Kyouk-nyat. PahpoDn.
Mooleyit, from 2.500 to 4000 feet.

H. MacClellandi, Horsf. Arakan. South t'liina.

H. Malacce.n-sis, Blyth. Tenasserim south of Mcrgui.
loLE viEiDEscE.Ns, Blytli. Arakan. Toung-ngoo. Tenasserim.

Hemixus flavula, Hodg. Arakan. Tenasserim. Pine Foiests

U. Hildebramli, Hume. on the Salween.

II. Bavisuni, Hume.

Lord Walden regards this last as a representative race of JIaruIa, and Blyth makes
the same remark of H. caataneinotus, Swinhoe, from Hainan. Hunie himself describes

his two species as the "Northern and Southern allied races" and such they doubtless

are (S.F. vi. p. 299).

Alcueus steiatus, Blyth. Mooleyit at 5000 and at like eleva-

tions elsewhere.

Trachycomus ocnRocEpnAi.rs, Gmel. Southern Tenasserim.

Ckiniger flaveolus, Gould. Arakan. Tenasserim.
- C. griseiceps, Hume.

Hume's bird is a local race, distinguished by the feathers being washed with
a cinereous tinge.

C. OCHRACEUS, Moore. Tenasserim south of Jfergui.

C. PHJioCEPHALUS, Hartl. Tenasserim south of Mergni.

C. THiSTis, Blyth. Tenasserim south of Mergui.

Teicholesies ceinioee, Hay. Tenasserim south of Mergui.

The next genus embraces the ' Bush bulbuls ' of Jerdon.

Ixos FLAVESCENS, Blyth. Khasi Hills. Arakan. Northera and
Central Teiiassci iiu up to 4500feet.

I. FiNLAYsoNi, Stickl. Arakan. Tenasserim. Siara.

Pok-wa.

"This," remarks Mason, "is a very common bird in Maulmain, and in the dry
season its musical, though little varied notes, arc often heard. It is rarely seen

at Tavai."



unsiriioLuav. 3(i9

T. Bi.ANFOEDi, Jinlon. Kiiren Hills. Thii)-et-myo.

T. AN-NKCTANS, AV;llilcll. Ilailgooii.

T. i-LL-5i()sus, Blytli. Tcmisscrim south of Mcrgiii.

T. iiituxxEUs, ]51j-th. Tonasscrim soutli of Tiivoy.

T. rusiLLUs, Salvad. Ti'iiasscrim south of Mcrgui.

Otocompsa anai.is, Horsf Tenasscrira south of Tavoy.

0. MONTicoLA, MacClell. Khasi Hills. Pegu. Tciiasscrim.

Blyth remarks :
" Prohably O. jocosa, var. sinensia, J. Anderson, from Bhamo.

Barely separable from 0. jocoxa of Bengal and Northern India, whieli again only

differs from 0. fmcicauddfa, Guuld, of South India, by having white spots on its

rectricos. Another instance of different local races or subspecies. Mason remarks

that this is one of the most common l)irds in the neighbourhood of Tavoy."

0. kmehia, L. Pegu. Audamans. Nicobars, intro-

The red-whiskered Bulbul. 'I''''''^^-

loLE olivacea, Blyth. Tenasserim.

1. vriiiBEscENS, Blj-th. Toung-ngoo. Tenasserim.

EuBiGULA FLAVivENTEis, Tiukfll. Arakau. Pegu. Karen-ni. Tenasserim.

Davison describes this as a sprightly bird, but with very few feathers on the

neck, so that it rarely makes a good specimen.

BuAcnYPoinTJS MELANOCEPnALUS, Gmcl. Arak.an. Toung-ngoo. Karen-ni.

Tenasserim.

B. cinereiventrix, Blyth.

Lord Waldcn remarks :
—" I have great doubts whether this is a .species distinct

fi'om B. mehmocephdus. It seems to be rather a variety, the yellow of the nape and
under surfai^e being eliangcd to grey. A Malaccan example in my collection is in

a stage of transition from yellow to grey. Whore not grey, these examples do not

differ from B. melanocephaluH. Mr. Blyth describes 'the tail-feathers as being less

di'Cply tipped with yellow,' etc., but the rectrices in these two examples are identical

with those of Malaccan and Burraan specimens of B. riu-linwcephahis. In Sumatran
Ixm chalcocephalus all the yellow plumage of B. melanoci'phalus is changed to grey,

the black and metallic parts only remaining the same in the two forms. Whether it

be considered as a distinct species or not, B. cinerekentris is an interesting example
of an ' incijiient ' species."

For remarks in support of this view, see Hume (S.F. vi. p. 319).

B. Fusco-FLAVESCEN'S, Hume. Andamans.
IxiDiA CYANivENTMS, Blyth. Southcm Tcnas.serim.

A rare straggler from the Malayan Peninsula.

PvcxoxoTus ii.EMORRnous, Gmcl. Arukan. Pegu. Toung-ngoo.

P. pi/gmtis, Hodgs. •

P. nigrupilens, Blyth.

P. intermedins, Hay.
P. pusillus, Blyth (Madi-as).

Lord Waldcn remarks (B.B. p. 135), "Rangoon examples more properly fall

under the race named pygmis, by Hodg. This appropriate title, which had been

adopted by .Terdon, Blyth, and other accurate authors, was changed through misprint,

or other error, in the Hand List No. 3957, to the inappropriate title of pi/ijm<CHx"

which is the larger of the two ! Score one for my Lord

!

M. ArurcAPlLLfs, Vieill. Karen-ni. Pahpoou. Tenasserim,

north of N.L. 13°.

niYLLORNITniNiE.

The plumage of the 'green Bnll)uls' [TTnet-iteing) is grass-green, varied with
blue and yellow markings about the head. In some species the wings are blue,

24
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showing a passage towards Lena. They make a slight, cup-shaped nest of grass and
lay four white eggs, spotted with purplish or claret-red blotches and spots. When
settled in a tree, they are very difficult to distinguish from the leaves.

PnTLLORNis Javensis, Horsf. Moolcyit. Tenasserim.

P. viridis, Horsf. ? juv.

Por synonymy see S.F. vi. p. 324.

P. cnLOEOcEPHALus, "Wuldeu. Aralcan. Pegu. Toung-ngoo. Karen-ni.

Tenassciim.

P. AUETFRONS, Tem. Arakan. .Vva. Pegu. Karen-ni.

P. Hodgsoni, Gould.

P. Hakdwickii, Jard. and Solby. Arakan. Karen-ni. Tenasserim.

P. CYANOPOGON, Tem. Southern Tenasserim.

A rare straggler from the Malayan Peninsula.

For an able review of the genus lora, see Hume, S.F. v. p. 420.

loRA Lafhesnayi, Hay. Tenasserim south of l[ergui.

I. vrRiBi-ssiMA, Tem. Tenasserim south of Mergui.

A very rare straggler from the Malayan Peninsula.

lOEA TYPHIA, L.

No less than nine distinct spionyms arc quoted by Hume, and his views may be

summed up by an extract from S.E. iii. p. 130. "My contention is

—

1st. If you base the distinctness of the species on dilference of habitat, tlien

I can show typical typhia from the extreme South of India and Zetjlonka from
Burma

2nd. If you base the distinctness of the species on difference of size, tlien I can
show equally big and equally little birds in both plumages.

3rd. If you base the distinctness of species on difference in plumage, then I say

we can show every stage between the two typical forms." Hence Hume concludes

that there is only one species in place of the many quoted.

Lord Waldcn adds (Birds of Burma, p. 137) :
—" Javan /. scapularin, ? , is certainly

not separable from /. typhia, $ ; the bill however is shorter. /. viridimma is not the
male of /. scapularis. I. viridis, Bp., may be the male of /. .icapiilaris, but then
it is difficult to separate /. viridis from /. fypliia. I. viridis, described from Bornean
examples, occurs also at Malacca, and is the species referred to above as the
/. typhia of those countries. It is certainly of a much deeper yellow underneath than
/. typhia of India and Burma, having the chin, cheeks, throat, breast, and under
tail-coverts intense golden, much deeper than in /. Zcylonica in full plumage, and it

is but little less brilliant in the female. The bill, too, is somewhat stouter than in

/. typhia, and much more so than in Javan /. scapularis, a character also relied on by
Bona,parte. As it is possible that /. typhia does sometimes assume this rich golden
colour, although in the many individuals I have examined I have never met with
one, /. viridis had better, for the present, remain a synonym of /. typhia. Of the
males, one Tonghoo example (April 19) has the interscapulary region black. Another
(April 15) has the entire head and nape black. A Rangoon individual (June 6) has
the occiput and nape black, forehead mixed black and green, some interscapulars

turning to black, or reverting to green. All the rest (a large series) green above.
A Karen-nee male, in otherwise typical jdumage, has the middle pair of rectrices

broadly tipped (quarter of an inch) with green, ronunnder very narrowly tipped with
green, outer pair fringed on inner and outer margins, and tipped with the same
colour. This example has the chin, cheeks, throat, and breast very deep yellow, but
not golden, as in /. viridis. The mutations, both in colouring and markings, which
exhibit themselves in all the members of this genus, have been too little studied and
are too little knovni to entitle any one at present to jirououiiee dogmatically on the

subject. The problem is a much deeper one than wluitluir /. Zi'ylonica and I. typhia

are to stand in our lists as titles representing one species or two ilisfinct .species. The
admitted fact that the occurrence of biixls in the /. Zcylonica garb are exceptional iu
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Burma and tlio rule in Ci'j'lon ami peninsular India, wlioroas })rnc(lin<;; males are

rarely (as yet recorded) found in Ceylon and peninsular India in /. tijphia i)luma,tcc,

is one that cannot be disposed of or accounted for by a mere dofjniatio assertion that

all belong to one species. Cf. Captain Cock (Hume, Xests and Eggs, p. 297)."

IREiXINJ':.

I have followed Jcrdon in ranking the "fairy Blue-birds" next to the Orlohs,

in place of next to the ' Drongos,' where Gray placed them, from peculiarities of tlic

bill. 'I'hcy are liowover frugivorous, and tlieir rich glistening blue colour aud their

full ricli notes point to their closer relationship with Phijllurnis aud Oriolus.

IliT.y\ PUELLA, Lath. Arakan. Pegu. Tenasserim. Andamans.
/. indica, Hay.

ORIOLIX.T..

OuioLUs Ixniccs, Jcrdon. Arakan. I'egu. Tenasserim.

0. mdicits, BrissoE {parlim).

0. chinennin, L. apud Hume, S.F. iii. p. 132.

0. diffusus, Shaii)e (see S.F. sup. at.).

O. MACuouurs, Blyth. Andamans.
0. TKxuiKosTius, Blyth. Arakan. Pegu. Karen-ui. lEartabau.

Tenasserim.

O. jiKi.ANOCEPnALus, L. Arakan. I'egu. Karon-ni. Martabau.

Tenasserim. Andamans.
O. Xaxthonotis, Horsf. Southern Tenasserim.

A rare straggler from tlie Malayan Peninsula.

0. Trailli, Vig. Assam. Arakan. Tenasserim.

Head, neck and wings black, the rest of the plumage red.

0. AndaMjVNENsis, Tytler. Andamans.

The next family is tliat of the Warblers, comprising a number of small birds

wliich are inaiuly iusectivorous, a few only feeding on fruit.

Family Sylviidse.

This family is divided by Jcrdon into seven groujis : SaxicoJina, Stone-chats and
"WTieatears ; RuticiUinm, Redstarts and Bush-chats; CalamvherpirKc, Grass warblers;

Dri/i/ioiriiKe, Wren warblers ; Phylloscoijuia, Tree warblers ; Si/Iciuxe, Grey warblers
;

ami MulacilUncE, Wagtails and Pipits.

SAXICOLIN.^.

The Sa.vicolln(e are solitai-y birds, with pied plumage, and some of them have an

extremely tine song. They arc very pugnacious, and nestle in holes of banks, trees

or Imildings, and lay four pale-bluish eggs with some dark spots.

Coi'sYCHCS SAULAKis, L. Arakan. Pegu. Tenasserim.

The Dayal of India so often caged both for its song and its fighting propensities.

The Andaman race, Hume says, is intermediate between .^aiduris and Mindanensis.

C. siusicus, Raffles. Southern Tenasserim.

CEKCoiRiCHns MACKURA, Gmcl. Arakan. Pegu. Tenasserim.

This fine songster, the Shama of India, may be termed the Burmese nightingale,

keeping up its song as it does, long after dark.

C. Ai.mvEXTUis, Blyth. Andamans.
MvioiiEi.A LEucuHA, Hodg. Moolcyit, above 3500 feet.

PuATixeoLA CAPiiATA, L. Arakan. Pegu. Tenasserim north of Tavoy.

P. Indica, Blyth. Arakan. Pegu. Tenasserim. Andamans.
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This may 1)0 a race of P. ruhicoln, L., but Ilumc shows " the two are really

invariably distinguishable at a ghmcc ; the upper tail coverts and lower part of the

rump in Indica iiYv never striated. I have tested this fact in about two hundred

specimens " (S.F. vi. p. 334).

P. LEUcriu, Blyth. Pegu. Toung-ngoo. Pahpoon.

P. FERREA, Hodg. Arakan. Pegu. Teuasseiim. Karen-ni.

EUTICILLIN.E.

RmcrLL.v Afroeea, Pall. Assam. Pegu. Siberia.

A winter visitant.

R FULiGixosA, Vig. Arakan. Pegu.

The plumbeous redstart freqiicnts mountain torrents, and may often be seen

on a wet slippeiy rock, just above a boiling rapid. It climbs up tlie wet rocks with

great facility, and every now and then spreads its tail out, but without vibrating

it, like some Redstarts. It is a pugnacious bird, and delights to engage aud drive

off the little Enicurtcs Scouleri, which frequents similar spots (Jerdon).

CnjjMORuoRxis LEUcocEPHALA, Vig. Sikkim. Arakan.

A winter visitant.

Larvivora cyaxe, Pallas. Martaban. Tenasserim.

Oreicola Jehdoni, Gould. Rassciu.

P/iodophila melanoleuca, Mull, apud Jerdon.

Calliope Kajischatkensis, Gmel. Arakan. Pegu. T\aren-ui.

CvANECULA suECiCA, L. Arakan. Pegu. Tenasserini. Andamans.
C. cccrulecula, Pall.

CALAMOHEEPlNiE.

AcEOCEPHALrs ORENTALis, Tem. and Schl. Southern Tenasscrira.

A rare visitant.

A. STEJJTOREA, Hemp, and Ehrcn. Arakan.
A. AGEicoLus, Jerdon. Tenasserim. (Kcdai galay.)

A rare straggler from Rengal, which it quits to breed in the north.

A. BisTRiGicEPS, Swinhoe. Tavoy (in a Nipa swamp).
A. DUMETOEUM, Blyth. Arakau.
Aeundinax j.dox. Pall. Arakan. Tenasserim. Andamans.
LocDSiELLA lanceolata. Southcm Tenasserim.

A winter visitant.

L. SDBSiGNATA, Hume. Andamans (Aberdeen).
TJhosphena squamiceps, Swinhoe. Southern Tenasserim.

A winter visitant.

Horeites p.allidipes, Blanford. Sikkim. Pahpoon. Northern Tenasserim.
H. seeicea, Walden. Karcn-ui Hills.

DRYMOICINiE.

The tailor birds, Ortliotomus, are so called from stitching togetlicr two or more
leaves with thread or fibre, within which shelter it makes a nest of wool or other

soft materials, laying 3 or 4 white eggs, si)otted with reddish-brown. It will also

select the curling over end of a broad zinziberaceous leaf, weaving the ends together,

and in this dependent state, the nest is entered from below the leaf, which conqdetely
shelters it from sight.

Ortuotomus sutorius, G. R. Forstcr. Pegu. Karen-ni. Tenasserim. India.

0. longicatcdatus, Gmel.
0. phyllorrhamphceus, Swinhoe.

0. edila, Tem. Tavoy. Siam. Java.

A barely distinguishable race from the last {Jide Walden).
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kini. 'Jfooloyit. Tsankoo lulls at

;!U(IO feet.

Tonasscrim.

Southern Tcnasscrim.

l\ Lcnasscnm.

b. FL.wr-TTRTms, Moorc. Pogn. Palipoon.

0. nitidus, Huinc.

0. coKOJfATUs, Jcrdoii and Blyth. Si

(X ATKiGn.Miis, Turn.

O. urFicEi's, Less.

A rare straggler from the south.

Pkinia flavivextris, Dek'ss.

P. GRACILIS, Franklin.

P. rufisceiix, Blyth {fide Waklun).
P. Beavani, Walden.
P. RUFULA, God.-Aust.

P. HoDGSONi, Blyth.

Hume suggests if rufuht has not licoii mistaken for this (S.F. vi. p. 348).

CisTlcoLA soH.KXici.A, lioiiap. Arakau. Pegu. South C'hina. Nieubars.

C. cuiisiTANs, Frank. Martahan. Tenasserim.

Suva okinigera, Hodg. Pegu.

S. ERYTURori.EUEA, Wulden. Touiig-ngoo.

Dryiioica Blanforiii, Wald. Toung-ngoo.

D. LONGiCAUDAT.\., Tiekell. ArakaE.

rTIYLLOSCOPIN.E.

Arakan.
Pegu.
Arakan. Pegu.
Karen-ni. Pegu. Tenasserim.

Salween Valley.

Pegu {fide Wa'lden).

Pegu ?

Naga Hills. Karen ni.

Arakan. Jlartaban. China.

Toung-ngoo.

Toung-ngoo {fide TTume),

Andamans.

Arakan,

Arakan.
Toung-ngoo. China. Audamans

Neornis fi.avolivacea, Hodg.
N. ASSIMILIS, Hodg.
Phyllopxeuste fusc.-ita, Blyth,

P. affinis, Tiekell.

P. IxDicr.s, Jcrdon.

P. griseulus, Blyth.

P. brunheus, Blyth.

P. 3IAGNIR0STRIS, Blyth.

p. Indicus, Blyth.

P. borealis, Blasius.

P. viRiDANus, Blyth.

p. Schicartzi, lladdc.

P. Seebohtiii, Hume (?).

P. LUGUBRIS, Blyth.

p. Brooksi, Hume.
P. TENELLII'ES, SwinhoG.

A winter visitant.

P. rLUMBElTAESUS, SwillllOO.

Keguloides coeonata, Tem. and Sclil.

K. TROCHILOIDES, Sund.

li. riridipennis, Walden.
R. fiavo-olivaceun, Hume.

11. srpEEciLiosDs, Gmel.
11. PEOREGULUS, Pallas.

R. CEOCHROA, Hodg.
CuLiciPETA TEPHEOCEPHALus, Andepson.

Differs from C. Burki in its smaller hill.

In the next genus {Abrornis) there arc two types of colouration, in one, the head

is grey, in the other, chestnut.

Abroenis superciliaeis, Tiekell. Sikkim. Pegu. Martaban. Karen-ni.

A. fluvivcntris, Jerdon. Tenasserim.

For an emended description of this bird see S.F. vi. p. HO.

A. CHETSEA, "Waldcn. Karen Hills.

Arakan. Pahpoon. Maulmain.

Palipoon. Andamans. Great Coco.

Pahpoon.

Tenasserim.

Maulmain.
Southern Tenasserim.

DarjUing. Pegu. Tenasserim. Pahpoon.

Arakan. Toung-ngoo. Tenasserim.

Arakan. Pahpoon.
Karen-ni at 3000 feet.

Upper Burma. Pegu. Tenasserim.
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The author of this species is doubtful if it miiy not be identical with Rrgidoiilea

fuliiventer, God.-Aust., founded on a carbolized example in which the green and
yellow have been discharged or turned grey. Hume gives a caution on this point in

S.F. vi. p. 319 : "It is a curious fact, that you can manufacture cinereiventrw

(^Brachi/podius) or the Sumatran chalcoccphilus or any intermediate form to any extent

by the use of a little carbolic acid. When the colour is pure yellow, as at the tips

of the tail, the feathers come out icliite, as in these parts in chalcocephalus; but wherever
the peculiar olivaceous green prevails, there the feathers remain of the exact ash grey,

that we find in cinereiventris and chalcocephalus. The curious yellow green of

melanocephalus is in fact a combination of ash grey and pure yellow, and whether
species or local races, all that has happened in cinereiventris and chalcocephalus seems
to be that, for some reason, the skin has in places {cinereiventris) or wholly
[chalcocephalus) ceased to secrete the yellow pigmeut."

A. XAXTHOscHisius, Hodg. Nipal. Sikkim. Arakan.

sylviix-t;.

Few of this group of warblers occur in India, and none have as yet been recorded
from Burma.

MOTACILLINiE.

Jerdon divides them into Hill Wagtails, with rounded wings and the tcrtials not
lengthened, the true Wagtails with lengthened tertials and unstreaked plumage,
and the Titlarks, with streaked plumage.

ITill WaijtaHs.

Henicurus Leschknaulti, Vieill.

Lord Walden remarks :—This Javan and Foocliow bird is stated by Mr. Hume
to have been obtained in the neighbourhood of I'ahpoon and at Meeta Myo. If the

identification is correct, an interesting fact. It may perhaps be II. frontalis.

H. FRONTALIS, Blyth. Tenasserim south of Mergui.
H. iMMACULATDS, Hodg. Khasi. Arakan. Pegu. Tenasserim.

Hume doubts if this species ranges so far south as Tenasserim, but it is impro-
bable that Blyth assigned a habitat without cause.

H. scHisTACEUs, Hodg. Arakan. Tenasserim. China.

It is less common in Arakan than the last species.

H. GUTTATUs, Gould. Khasi Hills. Arakan.
H. iirFicAPiLLUs, Tern. Southern Tenasserim.

A straggler from the south, and the rarest species there.

Henicurus is an aberrant group, with affinities to Htjdrolata. Their plumage is

black and white, and they have pale fleshy-white legs.

True Wagtails.

MoTACiLLA LuzoNENsrs, Scop. Arakan. Pegu. Tenasserim. Andamans (?).

[Toung-ngoo ( 7F. 7?.). The black-backed, white-faced species, is referred to

under the a))ove title. But strictly Sonnerat described the grey backed bird. While
Scopoli in his diagnosis, taken from Sonnerat, misquoted the description, and converted

the word "grey" into "black." The members of this section of the genus which
inhabit Luzon have not hitherto been examined, and it therefore remains quite

uncertain from what species Sonnerat described. It is not improbable that he did so

from an Indian example of M. dukhunensis.'\

M. DuKuiTNENSis, Sykcs. Martaban. Karen-ni.

Both the last two species are cold weather visitants only.

M. MEi.AxorE, Pallas. Arakan. Pegu. Tenasserim. Andamans.
M. hoarula, Tem.
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Lord W:il(len romarks, " Wht-tlier or not specifically distinct from M. sulpliurea

of Europe, this bird must take the title of melanope, Pallas."

Vieill. Arakan. Karcn-ni. Tcnasserim.
Arakan. Pe^u. Tcnasserim.

Southern Tcuasserim.

Southern Tcnasserim.

Europe. Asia. Africa. America.

CoKYDAI.I.A T?ICnAKI)I,

C. KrFi-LA, Vieill.

C. Malavexsis, Eyton.

A rare straggler from the south.

C. striolata, Blyth.

A rare straggler from the south.

BUDYTES vraiDis, Gmcl.
B. cincreDcapilla, Savi.

B. neifhcta, Jordon.

B. flara, Jerdon.

B. mehtnocephala, Sykes.

B. duhius, ilodg.

B. full- iventer, Hodg.
B. schidicej>s, Hodg.

So widely spread a species is bound to exhibit numerous geogi-aphical variations

(races), and we accordingly have {JUe Brooke) B. flava over all the Old AVorkl
and the northern half of the New. B. cinereocephala and B. melanocephala over
Eastern Europe, India and China.

Hodgson's species are of course Himalayan.

B. CAicAEAxrs, Hodg. Pahpoon.
LmoNrDEOMUs rxcicus. Arakan. Pegu. Tenasserim. China.

Andamans.

Pipits.

PiPASTES MACULATUS, Hodg. Arakan. Karen-ni up to 5000 feet.

Tcnasserim.

Pegu.
Pegu.

ornithologists decline to admit the

P. AGiLis, Sykes.

P. PLITJIATUS, MiiU.

Lord Walden remarks: "Some eminent
Bpecific distinction of A. agilis, A. maculatus, and the common European Tree Pipit.

In the H. List, No. 3640, L. S. Midler's title ot pJumatus is adopted for the European
bird. But as Linnceus published the twelfth ctlition of the Systema ten years before

L. S. Miillcr bestowed the title cited, it is more in accordance with accepted practice

to prefer the Linna?an title."

CoKYDALLA lliCHAEDi, Yicill. Andamaus (Port Blair).

Ajjihts CEEVixrs, Pall. Tenasserim. Andamans. Nicobars.

Family Ampelidae.
" In this, the last Dentirostral family, we have an assemblage of birds, con-

siderably varied in their structure and colouration ; but as a general rule of brighter

and richer plumage than the majority of dentirostral birds."—Jerdon.

Sul-family LEIOTEICniN.a:.

This sub-family embraces the Blue Thrush-tits {Cochoincc), the Hill-tits

{Lciotrichinai), and the Flower-peckers {Ixulince).

Cocno.A PUKPITEEA, Hodg. Sikkim, 8000. Moolcyit over 5000.
PTERrrniirs jeralatus, TickcU. Moolcyit, Karcn-ni at -1000 feet.

P. MELANOTis, Hodg. Toung-ngoo (/(/(' Blyth).

P. iN'TERJiEDius, Humc. Moolcyit.

Hume (jucstions if Blyth discriminated mdanotis from intermedius, which is not
impossible, if the one is (as is most probable) a mere local race of the other.

In describing I'. [Allotrius) intermedius, Hume remarks : "I am afraid a great
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many of my readers will abuse me heartily for makinn; such a number of new species,

(lifl'iring only iu small ])arti('ulars fi'om already well-known ones. ... It is a most
reinurkablc fact tliat the Avifauna of the Central Tenasserim Hills is specialized to

a liigh degree. The cnu'stion lias not been half worked out yet, and still see wliat a

list we already have of Tenasserim local representative forms."

HIMALAYAX.

Paljiorxis schisticeps.

Pious M.\CEr.

YuNGiriCDS PYGM^US.
GECINrS .STMOIATUS.

Gecinclus geaniia.

Megaiaima asiatica.

M. Fbajn'klinii.

Arachnothera magna.

^THOPYGA scnEiiuE (miles).

^. SATURATA.

SiTTA CrNXAMOMEIYENTRIS.

Anthipes moniltgek.

MnopnoxEus Tkmmincki.
Hydkoknis Nu'alensis.

Alcippe Nipalensis.

Staciiyp.is ruficeps.

s. chkyska.

Pellorneum iS^iPALENSis (Mandcllii).

PoiTATOUHINrS leucogaster.

Gakevl.o; LEUcoiopncs.

TROCnALOPTEEON CHRYSOPTEEGN.

ACTINODUEA EgERTONI.

SiBIA CAPISTEATA.

Hypsipetes PSAROIDES.

H. MacClellandi.

HEirrsTjs flavuia.

Ceinigee flaveolus.

Oeiolus dtdicus.

Ceyptolopha Bcekii.

Pteeutiiius erytheopteeus.
ALLOTEroS MRLANOTIS.

Leioptila annectans.
SlTA STEIGTJLA.

s. cyanoueoptera.

Meeula eufogulabis.

IxDxus RUFiGENis, Hume.

Gareulus bispeculaeis.

Ueocissa occipitalis.

CaEPOPHAGA IXSIGXIS.

TEXASSERLM.

p. FiNscni, Hume.
p. ATEATDS, Blyth.

T. CANicAPiLLUs, Blyth.

G. viTTATUs, Vieill.

G. TiEiDis, Blyth.

M. Datisoni, Hume.
M. Eajisayi, AValden.

A. AUEATA, Blyth.

^. CAEA, Hume.
^. SAKGUUfiPECTUs, "WaldeH.

S. NEGLECTA, Waldcn.
A. iSrBJiojriLiGER, Hume.
M. KuoEXEi, Hume.
H. Oatesi, Hume.
A. PuAYREi, Blyth.

S. EVFiFRONS, Hume.
S. AssmiLis, "Walden.

p. MiN'OE, Hume.
p. OLIVACEUS, Bl}-th.

G. Bklangeei, Less.

T. MELANOSTIGJIA, Tickcll.

A. Pamsayi, Walden.
S. MELANOLEurA, Tickcll.

H. suBNiGER, Hume.
H. TiCKELLi, Blyth.

H. Hii.DKBEANiii, Hume.
H. Uavisoxi, Hume.
C. GRisEicEPS, Hume.
0. TEXUIROSTEIS, Blyth.

C. TEPHEocEPiiALA, AndorsoH.

p. ^RALATus, Tickell.

A. INTER5IEDIUS, Hume.
L. Davisoni, Hume.
iS. castanicauda, Hume.
S. soRDiDA, Hume.
M. DUBius, Hume.

il.
STEIATUS, Blyth.

I. nuMiLis, Hume.
G. LEucoTis, Hume.
U. MAONIROSTRIS, Blytll.

C. GRisEicAPiLLA, Walden.

These wliich now follow are all Himalayan birds, and their Burmese representa-

tive races.

HIMALAYAN FORMS. BURMESE RACES.

AsTUR BADius. A. poLiopsis, Hume.
Caeine BRAHMA. C. PUU'URA, Hume.
TiiRipoNox HoiMisoNi. I. CuAUFUEDi, J. S. Gray.
Pitta c.keulea. P. Davisoni, Hume.
StUENOPASTOR CONTEA. S. SUPKECI LIAlilS, Blytll.

CoEVUS IMPUDICUS, Hodg. C. INSOI.ENS, Hume.
Feancolinus Ciiinensis. F. Puayrei, Blyth.
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CfTiA NiP.VLKN'sis, IToilp;. Kan'ii-iii at GOOO feet.

Sciorril.A AXNKCTANS, Hl}'^!.

L. saturata, Wiilden.

L. Davisoni, Hume.

Separated by Waldenaud nunie for its darker colouration, but a mere loeal race,

no doubt of L. annectans, ]5Iytli. Davison describes it as elimbiui^ about the trees

and branches like a ' Nut-hatch ' {Sitta).

Leiothkis AEGENiAURrs, Hodg. Khasi Hills. Tenasserim. Karen-ni,

1500 to lOOO tVct.

L. LUTEA, Scop. Khasi Hills. Arakan. 8.W. Cliiua.

Siva steigula, Hod^. Toung-ngoo {fulc Walden).
L. CASTANEICAUDA, Humc. Mooliyit.

Hume supposes that striyiih has been erroneously determined in place of the

present, which is probable, for reasons given with regard to Pleruthius intermcdius.

S. cYANouROPTERA, Hodg. Kluisi Hills. Tcnasscrim.

S. souDiDA, Hume. Mooleyit.

The above remarks apply, mutatis mutandii, to these two species also. A local

race is pretty sure to figm-e as a new species in Mr. Hume's hands.

Mertila castaijeiceps, Hodg. Karen-ni. Mooleyit above 2000 feet.

M. DuiiiA, Hume. Pino forests of Pahpoon.
Propanis duhius, Humc.

M. Maxdelli, God.-Aust. Shilloug. Assam.

Godwin-Austen regards these as representative races. Hume dissents. Proba-
bility leans to the former view, but " non nostrum tantas."

IXULINiE.

TxFLUS STRIATUS, Dlytli. 10 miles from Mooleyit at 3000.

This species, Hume remarks, was not rediscovered, but Davison obtained u
"nearly allied" form.

I. imsiiLis, Humc (!). Mooleyit, at 6000 feet.

As the type of striatm is ' unique,' it is uncertain how far these ' allied ' species

may be really distinct.

TuHiNA GULARis, Hodg. Arakau.
Erpornis xantholeuca, Hodg. Khasi Hills. Arakan. Pegu. Tenasserim.

H. xanthocJdora, Hodg. (S.F. iii. p. 142).

This is an aberrant form, which Bonaparte places in the Pi/ciionofiiia. In coloura-

tion and bill it is related to Zosterojjs, by its head feathers to Myzornis, and it has also

some affinity to lora (Jerdon).

ZosTEROps palpebrosus, Tem. Arakan. Pegu. Tenasserim. Nioobars.

Z. SiAMENsis, Blyth. Martaban. Mooleyit.

Z. AusTENi, "Walden. Karen-ni at 2500.

Z. NicoBARiENsis, Blyth. Andamans. Nicobars.

Siih-family PARINiE.

This sub-family embraces the Titmice, a strongly-markecl group of small non-
migratory birds, some of which exhibit an affinity to the Conirostres in their thick

muscular stomach, etc. Their colours arc pleasingly blended with bhu;, green and
yellow, and many are crested. Thoy are arboreal and omni\orous, very bold, and will

even destroy young or sickly birds. They build in holes of trees or in walls, and
a few make pendulous nests. The eggs are white, with red .spots.

iEuiTnAi.iscus ERYTHROCEPH.u-rs, Vig. Karen-ni, at 3000 feet.

Maclolophus spii.onotus, Blyth. Karen-ni, at 3500.
M. suBviRiDis, Tickell. Tenasserim, at 3500.
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Lord 'Widden remarks :
" This must still continue a doubtful species. It was

founded on a sin>;lo example, shot at an elevation of lioOO feet in the Tenasseiim
Hills by Col. Tiekell. A second individual (mucli injured) from Tenasserim was
identified with it by Mr. Blyth four years later. Both appear to have been examples
of M. spilonotus in immature plumage."

P.vRus c.ivsirs, Tiekell. Pegu.

A rare straggler in Burma.

P. coMMi.\Tus, Swinhoe. Karen-ni, at 3000 feet.

Melanochlora suxtanea, Hodg. Arakan. Martaban. Tenasserim.

S.flavicristata, Lafresn.

Famili) Dicruridse.
The drongo shrikes or King-crows are birds of lilack plumage and ten tail feathers

only. They are capable of rapid but not sustained flight, and are wholly insectivorous.

They build a loose nest, and lay white eggs, spotted with dark red.

DICRURIN^.
BrcH.AjjGA ATRA, Hprm. Arakan. Pegu. Tenasserim.
B. ANNECTANs, Hodg. Nipul. Pegu. Tenasserim.
B. BAI.ICASSIUS, L. Burma. Nicol)ars.

B. LoxurcATjnATA, Hay. Nipal. Bengal. Pegu. Tenasserim.

B. pi/rr/i(ip.i, Hodg.
£. infermedia, Blyth (apud Hume nee Sharpe).

B. TFahloii, Beavan.
B. himalayemis, Tytler (S.F. vi. 213-215).

!R. LEUcoPH.BA, Vicill. Pegu. Tenasserim. Andamans.
B. Mouhoti, "Walden (monentc auotore, B.B. p. 130).

B. intermedia, Blyth (apud Walden nee Hume).
B. MACRocEHcrs, Vicill. Pegu.

I). Iiidicus, Hodg.
I), albiridus, Hodg.

Hume gives this species from Pegu (S.F. iii. p. 101), but it does not appear iu

Blyth's list (B.B.).

B. LEUCOGEXYS, "Wald. South Tenasserim.

The King-crow may often be seen hawking for insects of an evening, and generally
returning to the same perch after capturing one, and in common with many other
birds, hawks, kites, crows, mainahs, etc., they will assemble from all parts, as soon as
aware of a swarm of white ants being on the wing. In the forest these insects often
rise in winged swarms like a column of smoke ; but as soon as they clear the tree tops,

the column is broken and disintegrated by the ceaseless dash of birds at the luscious
prey, and when too dark for them, their place is taken by bats. They are called

King-crows from attacking crows or other bii'ds which approach their nest. Jerdon
describes the cry as harsh, but cheerful, and as often maintained during the greater
part of a moonlight night, and the earliest harbinger of the coming dawn.

Chaptia iENEA, Vicill. Arakan. Tenasserim north of Mergui.
C. Malatensis, Blyth. Tenasserim south of Tavoy.

From Hume's observations (S.F. vi. p. 218) it would seem that these are
respectively Northern and Southern races of one species which meet about Tavoy,
where intermediate forms are common.

The genus Bhrinqa is characterized by the base of the bill being shaded T)y

recurved feathers and the outer tail feathers being elongated during the bn^cding
season, with the tip barbed on both sides for over 3 inches, forming a racket-tail.
Tail nearly even.

BnurNGA EEMiFER, Teni. Arakan. Pegu. Tenasserim.
B. TECTiRosiRis, Hodgs. Sikkim. Pegu.
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In Dixnemunis tlio frontal plumes curve buck over the foriiheaJ, forminp; a

fine crest, and the 'racket' feathers of the tail have tlie inner web narrower than

the outer.

Dissr.Mriius pAUAnisF.us, L. Arakan. Pegu. Tenassorim.

D. liungoonensis, Gould.

I). Malauauoiues, Hodg. Nipal. Arakan. Pegu.

Gates describes this bird as having a magnificent voice and a song very ricli and
powerful. Blyth's remarks on this species may here bo quoted

:

" I provisionally bi'ing together the various races of Bhimrdj (as they are desig-

nated in Bengal), because it appears to mo that their differtntiation is not yet

sufficiently understood ; but specimens from different localities differ much in size and
in the development of the frontal crest. In some the latter is rudimcntarj", if it exist

at all; while in others it attains a length of 21 in., the frontal plumes flowing over

and beyond the occiput. The ordinary length in Burmese specimens is about l.J in.

In one specimen in the Calcutta Museum, which is believed to have been procured by
Heifer, the frontal crest is rudimentary, whilst the racket tail-feathers attain very

unusiml length, the unwebbcd portion of them being much more spirated than I liave

seen in any other. Again, there is one race, found especially in Tippera, with the

frontal crest 2i- in. long, and the closed wing 6J in. But, with the exception

pei'haps of this Tippera bird, there would seem to be all possible gradations in

different localities, especially as regards the development of the frontal crest. Tlie

longest crested (or Tippera form) is styled Chibia maJixharoidrs by Mr. Hodgson, and
the Edolius grandis, Gould, is described to have the crest IJ in. in length. £. para-

diseus {Cucnlus paradiseus, L.) is based on Brisson's Cucuhis cristatus siamcmis,

founded on a drawing by Poivre of a Siamese specimen, and should therefore denote

the ordinary Tenassorim bird, whiidi is identical with the Bhimrdj of the Calcutta

bird-dealers. As observed in captivity, this species has astonishing powers of

mimicry. I had one which imitated the fine song of the Shama
(
Cittocinda macrourd)

to perfection ; also the crowing of cocks, and every other sound produced by domestic

poultry, the cawing of crows, the notes of various other wild birds, the bleating of

calves, the cry of a dog being whippcnl, mewing of eats, etc. ; but I do not romembiT
to have heard one sing in the wild state. Mason, however, mentions its loud, flute-

like notes, and remarks of one that used to come at sunset evei-y evening, and perch

on a bough near his dwelling in Dong-yan ; 'there it would sit and pour forth an
incessant strain of melody for half an hour at a time.' As soon alive, it presents

a very different appearance from the stuffed specimens exhibited in museums, the

hackled feathers of the neck showing to advantage. When tamed it is very fearless

and familiar, and may be suffered to have its liberty in country places. It preys

with avidity on small birds and other animals. But with all its extraordinary faculty

of imitating sounds, the Bhimrdj never attempts to articulate human speech, in which
some examples of the hill maina {Ealahes) succeed so admirably."

D. AFFUJis, Tytler. Andamans. Nicobars.

The next genus differs from Bissomnrus in wanting a crest, and in the outer tail

feathers being only slightly lengthened and no portion of the shaft bare.

DissEMUROiDEs DicEtTEiFOEMis, Humc. Great Coco and Turtle Lsland.

D. Andamanensis, Tytler. Andamans.

In the next genus a crest of hairs rises from the forehead, and falls down over
the neck. The tail is forked and the outer tail feathers slightly lengthened and
turned up into a sort of scoop.

CniBiA noTiENTOTA, L. Arakan. Pegu. Tenasserim.

This bird goes about in small parties, frequenting cotton trees in blossom for the

insects which shelter in the larger calicos. Jerdon describes its voice as " changeable
and in coustant exertion, from a beautiful song, to whistling chattering, and like

a rusty wheel, at times resembling the higher strains of the organ, both striking and
plaintive."
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ARTAMINJE.

A single species only of the swallow shrikes occiirs in Hindostan, though they
ore more numerous iu Australia. Some of the Australian species, says Jerdon, liave

a remarkable habit of clustering like bees.

Artamus fcsccs, Vieill. Arakan. Pegu. Tenasscdm.

This species, remarks Hume, is a rare straggler in Tenasserim.

A. LECcoitnYNCnus, L. ^Lndamans.

Family Laniidse.

The typical shrikes are birds of mcjderate size, feeding mainly on insects, and
even small birds and mammals, wliich they sometimes impale on thorns.

L.iNius TEruiiONOTUs, Vigors. Arakan. Pegu.

A rare straggler in Pegu and Tenasserim.

L. NiGRicEPS, Frank. Arakan. Toung-ngoo. Palipoou.

L. CEisTATUs, L. Arakan. Pegu. Tenasserim. Audamans.
L. coLLUEoiDES, Loss. Pcgu. Martaban. Tenasserim.

A cold weather visitant.

L. MAGNiEOSTEis, Lcss. Southern Tenasserim.

A rare straggler in Tenasserim from the Malayan Peninsula, where it is plentiful.

L. HTPOLETJCos, Blytli. Pegu.

This, says Gates, is the only common shrike in Pegu.

L LTJCioNEXsis, L. Southern Tenasserim. Andamaus.

A rare straggler in Tenasserim, common at Port Blair.

Tepheodornis pelvica, Hodg. Arakan. Pegu. Tenasserim.

T. PONTICEKIANA, Gmel. ' Pegu.
Lalage teeat, Bodd. Nieobars.

Hyioteepe grisola, Blyth. Andumans.
IL/loterpc jjhilomeJu, Boie.

Hylocharis occipitalis, Hume.
H. CTANEA, Hume. Tavoy. Moetan.

,

A rare straggler into Southern Tenasserim, jirobably from Siam.

Hemipus picatus, Sykes. Pegu. Toung-ngoo. Pahpoon.
H. CAPiTALis, MacClell. Assam. Naga Hills. Darjiling.

This species is separated by Blyth and Walden, but Hume suggests if it is any-
thing else than the last, of winch the males sometimes retain the brown back of

capitalis in place of the normal black one.

H. OBSCTTRUS, Horsf. Mergui (where very rare).

CAMPEPHAGINiE.

VoLvocivoRA AVENsis, Blytb. Pegu. Tenasserim.

V. iNTEEMKDiA, Humc. Teuassorim north of Mergui.

V. NEGLECTA, Hume. Tenasserim south of Mergui.

These two species are the local representatives of each other.

V. Sykhsii, Strickland. Upper Pegu.
V. MELANOSCiiisTus, Hodg. Martaban. Tenasserim.

Geaucalds Macei, Less. Arakan. Pegu. Tenasserim.

G. DoBSONi, BaU. Andamans.

The next species to bo nained are the Red shrikes or MinivcU. They are lively

bii'ds, moviog about in small parties, aud usually keeping up a continual chu'ping.
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PEiirciiOTUs sPECinsrs, Lafli. Araknn. Tcnasscrini.

Hiu't-mun-tha i . IIiict-mcu-tlKUuit' y .

P. niiKVlROSTKis, Yig. Karrn-iii at 301)0. I'ahpooii.

P. RosEVs, Vicill. Arakau. Pegu. Pahpoou.

P. I'KUKoRiNus, L. Arakan. Pegu. Tonassorim. Andamans.
P. ALBiFRONs, Jcivlon. Pegu. Toung-ngoo.

P. Kr.E(iAJjs, MacClell. Martaban. Kanui-ui. Tcnasserira.

P. Andamanensis, Tytlor. Aiulamaiis.

P. iGNEUs, Blyth. Pakclian. SDutbcrn Tenasserim.

P. NEGLECTUS, Humc. lloolcyit.

P. FLAMMIFER, Hiime. Pakclian.

P. SOLARIS, Blyth. Mookyit and Tliatono.

P. ciNEUEDS. Southern Tenassorim.

Famihj Muscicapidse.

The flycatchers arc a group of insectivorous birds of small size, with a wide
gape and usually strong rictal bristles, which enable them the more readily to retain

winged insects, on which they mainly feed. Their wings are not adapted for long
flight, but they can make rapid and powerful sallies after their insect prey.

myiagrix^t:.

MuscrPETA paeahisi, L. Arakan. Pegu. Tenasserim.

M. afflnis, A. Hay. Andamans. Nieobars.

The paradise Flycatcher.

The changes of colour in this bird are very striking. In the second year the

prevailing hue of the body is chestnut, but the nuptial plumage in the third year
is white. The head in either case is black. The adult females resemble the males,

but want the elongated tail feathers. It is restless and wandering in its habits,

and the undulatory movement of its long tail in flying is very peculiar.

The Burmese race is regarded as distinct by Jerdon and Blyth, but nunio, with
fuller materials, amvcs at an op])osite conclusion. The point is, not that extreme
examples of either race would not be justly held to constitute distinct species did

no inteiTuediate links occur, but that in the presence of numerous intermediate

forms, they cannot be held to do so. These intermediate forms not clearly referable

to either species, but having relations to both, constitute the umbilical cord which
binds a race to a species. Let natural causes sever this cord, and a new species is

thereby produced (S.F. iii. p. 102). Subsequently (S.F. vi. p. 223) Mr. Hume
accepts affinis as the Burmese species, but adds nothing to detract from the force

of the reasons which he previously gave for an opposite conclusion. It of course

matters little whether a distinction is treated as specific, or sub-specific {i.e. racial),

but it is clearly desirable, when we can do so, to restrict the swarms of shadowy
species with which zoological literature is afflicted.

PniLENTOMA PYERHOPTEEUM, Tem. Southcm Tenasserim.

P. VELATUM, Tem. Martaban. Tenasserim.

Hypothvmis azueea, Bodd. Arakan. Pegu. Tenasserim. Nieobars.

Common throughout the country. It is solitary in its habits, and spreads out
its tail in a fan, like the species of Leucocerca or ' Fantails.' This species is replaced

at the Andamans by the next, which is however merely a local race.

H. Tytleri, Beavan. Andamans.
Leucocerca alhicollis, Vieill. Tenasserim Hills, from 2000 to COOO feet.

L. albifrontata, Frank. Pegu. Tenasserim.

L. aureola, Less.

L. JAVANicA, Sparrm. Tenasserim south of Tavoy.

L. infumata, Humc.
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This s])ccics atfpots the nKiritimc region, and is especially fond of Jfaiii/rore and

iVi/)a swamps (Davison).

The ' fautails ' arc active little birds ever ou the move, from branch to branch,

snapping up small insects, and rapidly opening and closing the tail, like a fan, and

trailing the -wings. They make a neat cup-shaped nest in a fork of bamboo, and

lay white eggs, spotted with reddish-brown.

CHti.iDOunTXX HYroxANTn.!, lilyth. Kipal. Sikkinr. Toung-ngoo.

CuLicicATA Ceylonexsis, Swaius. Pegu. Teuasscrim.

Cryptolopha cinereocapilla, Vieill.

UVSCICAVISJE.

The birds of this division show a tendency towards the Saxicolinit;, in the spotted

plumage of their young, but their habits are more those of Flycatchers than Sione-

chats, who rarely capture insects except on the ground.

Hemichelidon sebiricus, Gmcl. Arakan. Pegu. Tcnassorim.

a. ftdiginosa, Hodg.

There is some doiibt as to the correct synonymy of this species, but the Pegu
bird is the same as that figured as fuliginosa by Hume (Lahore to Yarkand, pi. 4).

S.F. ii. p. 220 ; iii. p. 104 f vi. p. 226.

Alseonax latirostuis, Raffl. Arakan. Pegu. Tenasscrim. Andamaus.
A. KKRRUGiXEUS, Hodg. Sikkiiii. Pegu. South China.

Bulalis rufcsccns, Jerdon.

Stoparola melanops, Vig. Arakan. Pegu. Tenasserim.

Karen-ni, to oOUO.

A cold weather visitant in Burma, disappearing after February (Davison).

Ctornis rubecui.oides, Vig. Arakan. Pegu. Tenasserim.

This is a species which appears to run into and merge in C. elejjans. Tern., from

Sumatra. Certainly, according to Hume, Temasserim birds differ slightly in colouratinn

from India, and approach the Sumatra race, and the present seems one of those

instances where an increase of oiir knowledge leads to the imion more or less complete

of species from widely-separated localities.

C. OLivACEA, Hume. Southern Tenasserim.

Separated from its allies by the propoitions of its bill, and the similarity in

colouring of the sexes (S.F. v. p. 338).

C. MAGNiBOSTEis, Blyth. Southern Tenasserim.

C. vrvTDA, Swinh. Mooleyit.

C. BAKYAMAS, Horsf. Karen-ni.

C. Tickellia, Blyth, apud Walden.

Lord Walden in B. B. quotes the above Nos. of Jerdon, 305, 306, giving both
name and reference incorrectly. I presume, however, it is his opinion that these

two species should be united, in which case, of course Blyth's species must give
way. Hume includes neither species among Tenasserim birds, and considers the
identification of the Karen-ni bird to involve some error. Hume also gives the name
incorrectly {Tickelli). S.F. vi. p. 229.

NiLTAVA suxDARA, Hodg. Arakan and Tcnassorim.

Both Blyth and Lord Walden record this bird from Burma, but Hume ventures a
suggestion if Ci/ornis vivida was not mistaken for it. Tlie suggestion is improbable,
but may be noted.

N. ilAcouiooniv-E, Barton. Martaban. Karin-ni at 3000.
N. GRANnrs, Blyth. Mooleyit.

A. MoxiLioER, Hodg. Arakan. Tenasserim. Kareu-ni at 5000.
A. sub-moniliger, Hume.

The Burmese race has been separated by Hume (S.F. v. p. 105), but its author
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desci-ibcs the one :is the repi'escntativc of the other, ami sucli rcprcscnt:itiv(! races

arc best kept united as such without actual specific rank.

SipniA STROi'HiATA, Huil^. Arakau. Tcnasserira.

S. KKYTiiACA, BIyth and jeidon. I'ahijoon pine forests. Karen-ui at 4000 feet.

Eeythkosteena ALiticiLLA, Pall. Bikkiiu. Pegu. Martaban. Tenasserim.

E. hucv.ni, Gmcl.

E. ACORNANs, Hodg. iMartaban and Karcn-ni at 2500.

Elyth and "Walden both give this bird a habitation in Burma, while Hume and

Brooks "(S.E. v. p. 471) seem to question its existouce as a separate species.

E. siaculata, Tickell. Mooleyit at 5000. Karen-ni at 3000 feet.

E. pusilla, Blyth $ .

CONIROSTRES.

Bill short, stout, conical. Mostly small-sized granivorous birds. Some of them

are very sweet singers.

Famihi Fringillidse.

The finches are divided by Jenlon into the following sub-families : Ploceino) or

Wea^•cr birds ; Estreldinm or Amadavats or Avadavats (a barbarous attempt to convey

the name of the mart, Ahmedahad, wlienee they were originally imported to Europe);

J'lisseriiue or Sparrows ; Eiaherainie or Buntings ; Fringilliiuc or Finches ; and Alau-

dinte or Larks.

rLOCEI.\.E.

Ploceus Javaxexsis, Less. Pegu. Siam.

P. JIANYAR, Horsf.

P. strinlus, Blyth. Arakan. Pegu. Siam.

P. Benoalexsis, L. Pegu. Ava.

P. Baya, Blyth. Arakan. Pegu. Philippines.

P. HYPoxANTHcs, Band. Pegu.

The nest of the bayas is a compact retort-shaped structure of interwoven strips

of grass, fixed pendant to the fronds of some tall palm or other trees (I can't help it

if people will see a pun),' or sometimes, as at Kangoon, to the eaves of houses. It is

too well known to neecl description, but one curious point connected with the little

dabs of clay fixed on cither side of the perch, is the extravagantly foolish reasons

which have been assigned by able naturalists to account for their presence. Layard
suggests that the birds may clean their bills on them. Burgess that they strengthen

tlie nest, which, considering the nest is so firm a structure as to tax a strong man to

rend it asunder, is little less than preposterous ; and Jerdon, that it helps to balance

the nest, and j)revent its being blown about, which seems to me no less extravagant.

I would suggest its being the survival of some trait of a remote ancestor, when the

liabit, indulged in to a greater degree, may have possessed a function and use which
the present dab of clay now no longer fulfils. For a full account of the interesting

haliits of this clever and docile bird reference may to made to Jerdon's ' Birds,'

vol. ii. p. 343.

ESTRELDIXiE.

MiTNlA ETTBElNioRA, Hodg. Arakan. Pegu. Tenasserim.

Lord Walden remarks: " Boniean specimens are similar to Indian and Burmese,
having the black of tlic alidominal region and lower tail-coverts well developed ; but
this black is much reduced in quantity, and sometimes nearly obsolete, in examples
from Malacca and Sumatra. In the race inhabiting Celebes (J/, brunnciceps. "Walden),

the black beneath is well developed, while that on the head and neck is much
cndjrowned. The race with white imdoqiarts, having the black abdominal patch

and lower tail-coverts (Edwards, pi. 355), lias never been observed eastward of the

Bay of Bengal, but occui's rarely in Lower Bengal, and prevalently (if not whoUy)

' The Barassus is the ' Til ' palm of Bengal.
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in Simtli India and Ceylon. M. formosana, Swinlioe, is yet anotlui' of these very
slij^litly (lilfering races, for which names arc barely admissible."

M. I'UNCTULATA, L. Arakau. I'egu. Tenasscrim.

M. puncfularia, Pearson.

M. subundiilata, God.-Aust.

M. superstriata, Ilume.

Mr. Blyth, speaking of this Pegu bird, says: "The true Indian race, as

distinguished from the kindred 2[. niseria, Tern.; which inhabits the Malayan
peninsula, and has ash-colourc^d upper tail coverts," and 5Ir. Ulyth's opinion has
some weight. The bird, however, falls into iir. Hume's clutches and at once

receives a name, and if we may credit Lord Walden, another as well from Godwin-
Austin. To this Hume rejoins that his bird is smaller, and .so the efforts to create

species out of local races goes merrily on.

M. STRIATA, L. Andamans. jS'icobars.

jlf. non-striata, Huine.
M. semisiriata, Hume.

Mr. Hume (S.F. ii. p. 275) at the top of the page (I.e.) says, " I do not separate

specitically the Andaman and Nicobar Munias;" but before he gets to the bottom of it,

the flesh is too poweiiul for the spirit, and the above names are proposed for the races

iuliabitiug the Andamans and Nicobars respectively !

M. ATKICAPILLA Vieill. Pcgu {Ji(Je Gates).

M. ACuriCACDA, Hodg. Arakau. Pegu. Tenasscrim. Siam.

The white-rumped or common Munla of Tenasscrim.

M. LEUcocrASTRA, Blyth. Southcm Tenasscrim.

M. LEucoNOTA, Tcm. Arakan.
EsTRELLA AMANDAVA, L. All India. Assani and Burma.
E. FLAvrDrvi:NTKls, Wallace. Karen-ni and between the Salwcen

£. Burmanica, Hume. and Sittoung Rivers.

Ertthrura prasina, Sparr. Southern Tenasscrim.

A winter visitant from the south.

Birds of these last two sub-families have the first primary minute, and lay white

eggs. The members of the next sub-family lay spotted eggs, and construct clumsy
bulky nests in trees and holes.

TASSERINiE.

Passer indicus, Jerd. and Selb. Akyab and Thayet-myo.
P. FL.AVEOLus, Blyth. Karcn-ni. Upper Pegu.

P. assimilis, Waldcn. Toung-ngoo.

Hume is inclined to refer this to the last, of which it is probably a race.

(S.F. vi. p. 407).

P. MONTANUS, L.

The common house Span-ow cveiywhcre to the eastward of the Bay of Bengal,

its range extending soutliward to the JIalay countries, and eastward to China and
Japan, Formosa, and the Philippines (Blyth).

EMBERIZINiE.

The Buntings form a considerable group of birds distrilnited in all parts of the
world save Australia. They are terrestrial in their habits, and construct neat cup-
shaped nests on the ground or in low Imshcs, and lay coloured eggs, peculiarly

lineated and spotted. They are poorly represented in India.

Emberiza fucata, Pall. Toung-ngoo. Thayet-myo.

A winter visitant only.
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E. rusiLLA, Piill. Karcn-ni at uoOO feet. Mooleyit.

E. KUTHA, Pall. Sikkim. Eassein in Pegu. Toung-ngoo.
Karen-ni. Pahpoon.

A winter visitant only.

EusrizA Ai'KKOLA, Fall. Arakan. Pegu. Tenasscriiu. Nieobars.

E. fiavoqularis, Blyth.

:^[,rafrajhivicuUh',yi-MV\f\\. 9 {fide A\'aklen).

IIeloi'HUs JiKLiVNiciKKUS, Gmcl. Karen-ui. JIaitabau.

FRINGILLIXiE.

In the finclies the males arc usually far more briglitly coloured than the females

Their food is chiefly seeds. They build neat nests in trees and bushes, and lay

white or coloured eggs spotted, but never ' lined,' like the buntiugs. They are bii'ds

of temperate climes.

Caepodacus ekythrinds, Pall. Arakan. Toung-ngoo.

.VLAUDIN^E.

The larks are birds of robust form and terrestrial habits, but with broad wings
fitted to enable them to soar, as is the custom of many species. They feed on grain

and insects, dust themselves with sand, like the Gallinacea, and lay tlieir eggs on the

ground, the eggs l)eiug of a dusky or greenish hue, profusely speekk>d.

Tlic ' Ortolan,' as it is called in India, CalandreUa brachi/dacti/Iu, Tern., belongs

to this subfamily and visits India in immense flocks, and is then very fat, and Jerdon
records bagging (besides those that escaped) twelve dozen birds at Kamptc by a right

and left shot.

MiRAFKA AFFINIS, JerdoH. PegU.
M. miiropti-ra, Hume.

Considering that Jerdon describes finding this his own species abundantly at

Thayet-myo, it seems highly unnecessary to have a second name bestowed on the

same bird.

M. AssAMicA, MacClcll. Arakan.
Alaudula eattal, Blyth. Pegu.
Alatjda gulgula, Franklin. Martaban. Arakan.

This is the ' Sky-lark ' of India, and its voice and mode of singing closely

resemble that of the European bird.

Family Sturnidae.

This family embraces the Starlings and Mynahs. Some breed in holes of trees

or buildings, or in banks, others make large nests in trees, and ull lay spotless eggs

of a bluish-green, either pale or deep in tint.

STUENIN^.

Stuenopastoe CONTRA, L. Pcgu. Tcnasscrim uortli of Jlcrgui.

S. superciliaris, Blytli (nionente auctore).

S. NiGRicoLLis, Paykull. Bhamo. Lower Siam.

Aceidotheres teistis, L. Arakan. Pegu. Tenasserim.

A. orxGiNiANUs, Lath. Tenasserim.

A. Frscus, Wagl. Arakan. Pegu. Tenasserim.

A. griseus, apud Blyth.

According to Davison, the irides arc yellow, whilst the closely affined A. 2Iah-

raitemis, Sykes, has them pale blue.

A. SiAJiENsis, Swinhoc. Karen-ni at 3000.

Irides pale chocolate.

25
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Pastoe kosecs, L. Andamans.

An occasional visitant {fide Tytler).

SiritxiA JiALAiiAiiicA. Arakan. Pegu. Tonasserim.

S. -NKMoKicoLA, JiTclon. Pcgu. Touug-ngoo.
Temenuchus leucoptenis, Hume.
S. Blythii, Jerdon.

This species, according to WalJcn, replaces tlie last in Upper Pegu.

S. PAGOD.VErsi, Gmel. Arakan (rare).

S. A-\DAMAXEXsis, Tytler. ATidamans. Nicobars.

S. EKYTHRopYGiA, Blyth. Car Kicobar.

S. Bi'KMANicA, Jerdon. Toung-ngoo. Karen-ni.

S. sTuiixiXA, Pall. Martaban. Teuasserim. Andamans. Xicobars.

Pador dauricus, Gmel.

A rare cold weather visitant.

S. srs'ENsis, Gmol. (Said to winter in Pegu.)
Saraglossa spilopteka, Yig. • Toung-ngoo. Karen Hills at 2000 ft.

Calorxis AFFUfis, Hay. Tippera. Arakan. Nicobars.

C. CHALYB-Eus, Horsf. Tcnasserim.

C. Tyileri, Hume. Andamans. Nicobars.

EULABINiE.

Eulabes .tavanensis, Osbcck. Sikkira. Pegu. Tcnasserim. Java.

£. infeniiedia, Hay. Andamans. !Nicobars.

£. Andamanensis, Tytler.

According to Lord Walden, there are two species or races of Eulabes in Sumatra,
specimens from the south-east of the island being identical with those from East
Java, whilst specimens from the north-west of Sumatra agree witli those from
Singapore and Malacca. Hume adds, " But I have reason for sujjpo.sing that possibly

a break in the fauna occurs across Sumatra, just as it does across Tcnasserim, between
Tavoy and Mergui, and that while many s])ecies remain unclianged, throughout the

whole length of the island, of others two distinct forms occur, the one to the west
and the other to the east, the westward one is such cases being identical with that

of the Malayan Peninsula, and the eastern with those of Java and Borneo." Hume
describes this species as gradually decreasing in size as you recede from the Straits

to Sikkim throughout the length of Tcnasserim, Pegu and Arakan, and tlie decrease

in size continues if you double back south across tlie continental area to Sumlialpur
and the tributary Mehals. This remark refers to tlie birds as a whole, and individual

cases excepted. In no other respect do the birds differ save in size, and the
dwindling of this Malayan form in the uncongenial area of continental India is

a curious and significajit fact in the distribution of animals, and testifies to the

potency of those unseeen and inappreciable laws which regulate tlie origin and
spread of species. The Andaman and Nicobar races are differentiated by trifling but
fairly constant proportions of the bill as contrasted with Malayan and Indian
examples (S.F. vi. p. 396).

Ampeliceps coronatds, Blylh. Toung-ngoo. Tenasserim. Cochin-C'liina.

Famili/ Corvidse.

Bill strong, entire, rarely notched. Nostrils thickly shaded by stiff incumbent
bristles. Feet strong. Birds mostly of large size. Omnivorous.

DENDROCITTIX.Tl.

Dexduocitta rufa, Scop. Arakan. Pegu. Tcnasserim north of Mergui.

The common Indian magpie.
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D. HniAi.AYExsis, Blyth. Pahpoon. Knren-ni.

1). assimiliii, Hume (monentc auctorc, S.F. vi. p. 380).

D. B.vvi.ici, Tytlor. Aiiilanians.

This handsome magpie is intermediato hetween TkndroLitta and Cri/psirina (S.F.

vi. p. 215).

CuYPsiuixA vATtiANs, Lath. Pegu. Tciiasscrim. Java.

C. CLXULLATA, Jei'dou. Pegu and Upper IJnrnia.

Platysmurus leucopteeus, Tem. Tenassorim south of Mergui.

(JARRXILIN.E.

CissA spKCiosA, Shaw. Assam. Arakan. Pegu. Tcuasserim

C. Sinensis, Brisson. north of Mergui.

Blyth dcscrihes this species as tame, fearless, and amusing, highly carnivorous,

and possessing the shrike-like habit of placing a bit of food between the bars of their

cage. Buchanan Hamilton says it can be trained to kill small birds, like a hawk.

C. MAGXiEosTitis, Blyth. .\rakan. Pegu. Tcnasscrim.

It is (juestionable if this is more than a local race of the preceding bird, or even

if it is distinguished, save by peculiarities which are those of individuals rather than

a race.

Garuulus leucoiis, Humo. Toung-ngoo and Northern Tenasserim.

C0RYIXJ5.

Platylophcs ardesiacus, Cab. Tenasserim.

CoRvus spLEXDENs, VieiU. Arakan. Pegu and Tenasserim north

C. impudiciis, Hodg. of Mergui.

C. insukns, Hume.

The dark or raolanoid race, witli the grey of the neck replaced by bluc'k. The
habits of the Indian crow are too well known to require description. J(!rilon gives

a good description of this bird, and says he has been struck on tlie head by it for

carrying off a young bird which had fallen from the nest. The very same thing

ha]>pened to myself in Calcutta. I liad gone to the assistance of a young biril which
had fallen from its nest, but my motives being mistaken, I was attacked by the

parents, severely pecked and clawed on my bare head, and, worst of all, served by
them as Gulliver was served under the tree by the Yahoos. Fact ! After that

I abandoned the young bird to its natural guardians, whilst I retired to clean myself.

C. Vaillantii, Less. Arakan. Pegu. Tenasserim. Andamans.

The Indian raven.

Order COLUMB.T:.

This order is extremely well definod, and a pigeon or dove is seen to be such at

a glance. To this order, however, belonged the extinct dodo, which as an aberrant

form, and by no means like our ordinary conception of a pigeon, incapable as it was
of flight. Pigeons are monogamous and pair for life. They lay two white eggs

( Calaiias one only), and either form a loose nest of sticks in trees, through which the

eggs may sometimes be seen, or lay in holes of rocks and buildings.

Famihj Treronidse.

This family is divided into three sub-families : Treronina, green pigeons ;
Carpo-

phagince, impeiial pigeons ; and rtilopodince, green doves.

TREROXIXJE.

Trerox Nip.iLENSis, Hodg. Arakan. Pegu. Tenasserim.

Ckocopus PH.ENicopTEiiUs, Latluiui. I'cgu. Teuasscrim.

C. viridij'ruiis, Blyth.
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Blj-th remarks tluit tliis race is barely separable horn phanicopterus, save that its

colours are purer and more coutrastecl.

OsMOTREEox Phayrki, 151} th. Arakau. Pegu. Teiiasserim.

0. BiriNcrrA, Jerdou. Arakan. Pegu. Teuasserim.
0. TKRXANs, L. Southern Tenasserim.

0. CHLOROPTERA, Blj"th. AuduniaiiP. Xicobars.

0. FULvicoi.r.is, Wagl. Southern Tenasserim.

Hume gives a key to the different speci(hs of Osmofreron, in S.F. iii. p. 1G2, and
S.P. vi. p. 414, and remarks tliat tin; males of the different species ditt'er far more
among themselves than the females do.

SrHENOCERCUS spHENUEUs, Vig. Toung-ngoo. Martaban. Pahpoon.

S. APiCAUDFS, Hodg. Toung-ngoo. Pahpoon.

C.VIIPOPIIAGIX.E.

CAEPOPnAGA .SNEA, L. Arakan. Pegu. Tenasserim. Andamans.

The imperial pigeon feeds largely on the wild nutmeg, the envelope of whieh
or 'mace' is digested, and the 'nutmeg' then rejected. The bird always selects the

finest and ripest fruit, and the seeds it has swallowed are consequently sought for and
used for sowing. The same happens with coffee berries which have been eaten by
jackals, and which, after passing through their bowels, are collected, and exported

to Europe, where they help to make the 'finest Mocha' {ride S.F. ii. p. 201).

C. ix.srLARis, Blyth. Nicobars.

This is the imperial pigeon of the Nicobars. It is a larger bird than the last,

and the green of its plumage is darker and bluer. This Carpnphaga lays a single egg
only, as a rule, and bicolor likewise.

C. PALU3IB0IDES, Hume. Andamans. Nieohars.

C. iNsiGxis, Hodg. Arakan.

C. GEisEiCAriLLA, "Wald. Mooleyit and Xorthern Tenasserim.

C. BICOLOR, Scop. Mergui Archipelago. Andamans. Nicobars.

Family Columbidse.

This family comprises the Doves and Pigeons. It may be divided into

Palumbina, or wood pigeons
;

Coliimbina, rock pigeons ; Macropygiinic, or long-

tailed doves ; and Turturinic, or true doves.

palumbi.nvt;.

Alsocomus puniceus, Tickell. Arakan. Toung-ngoo. Tenasserim.

COLUMBINJE.

CoLTJMBA LIVIA.

var. INTERMEDIA, Strickland.

Blyth describes it as widely distributed in Burma as in India, but Hume doubts

its occurring there. It is included by JIason, but he gives no locality.

M.VCROl'YGIN.E.

MACEOPYGii TTJSALIA, Hodg. Mooleyit and Karen-ni.

M. RUFiCKi's, Tem. Mergui {frle Blyth).

M. ASsiMiLls, Hume. Karen Hills at .'iOOO.

M. EUTiPENNis, Blyth. Andamans. Nicobars.

TURTURINiE.

TrRTCB siJEXA. Arakan. Tenasserim.

Oyo-peing-tu-ma.
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T. Cambaikssis, Gmcl. Pegu.

T. suKATEXsis, Gmel.
T. tigrina, Tem. Ai"ik;ni. Pegu. T(>niissni-im. Xicobiirs.

T. tign'nns, according to Blyth, is luirdh' more than a xm'a-. of suratensis.

T. uuMiLis, Tern. Toung-ugoo. Tunasscrim. Andamans.
T. htmilior, llume.

T. EisoRius, L. Pfgu (not common).

T. THAJi'QUKB.tBiciJS, Hermann. Arakan.

This species would seem to be replaced to the south by Jiumili'i.

T. siBiATA, L. Pakchan and Southern Tonasserim.

Fdmihi Gouridse.

The liurmese menibers of the family of gnnuid doves may be divided into

PhapitKC or ground doves, and Ciila-nina or !Xieol)ar ground i>igeous.

I'lIAPIX.P,.

CuALCorHAPS IXDICA, L. Arakan. Pegu. Tenassorim. Andamans. Nieobars.

CALiEXIXiE.

Cal.t:nas xrcoBARicrs, L. Andamans. Cocos, and the Mcrgui Archipelago.

Tliis bird breeds in thousands on Batty !XIalve, for a description of which, its only

known breeding station, see S.l'. ii. p. 94.

Order GALLINiE.

The order of gallinaceous birds embraces not only many showy and eminently

beautiful birds, but the most useful to man of the whole class. Two families only

are represented within our limits, the Phadanidte and the llcgiqwcUidw.

Faiiillij Phasianidse.

Tliis family emliraces the sub-families Pavoninm or Pea-fowl; Arijina or Argus
pheasants; 7'//«.s/««/«rt; or Pheasants ; and G^rt/Z/wos or Poultry.

PAVOXIX.!;.

Pavo 3IUTICCS, L. C'hittagong. Arakan. Tenasscrira.

Oo-doung.

Blyth says this species is replaced in Silhet and Assam by F. cridatas, L., and

that it is darker coloured and less vividly coloured in Burma than in Java.

Dr. Mason says that the Burmese consider that wliere there are peacocks, there

are tigers, and tliis I believe is equally believed in India. Doubtless the country

adapted for peacocks suits tigers as well. The peacock is also believed to be

jiartieularly affected by the presence of a tiger, perhaps from sometimes falling

a victim to it, and in some parts of India the metliod of drawing them witliin shot,

and inducing tliem to quit their cover, is by having a cardboard representation of

a tiger, and coloured like that animal, drawn by a native on wheels througli the

jungle which peacocks arc known to be sheltered in. The cry of the ])eacock is

tliought to herald rain, and also wlien heard at other times is supposed to indicate

that a tiger is on foot in the neighbourliood. Lord Walden remarks: "The occur-

rence of this species in Burma offers a notable instance of the fact that Javan forms,

unknown in the Malay peninsula south of Pinang, and in Sumatra and Borneo,

reappear iu Burma."

augix^t;.

AuGUS GIGANTEUS, Tem. Pakchan. Bankasun, and perluips

as far north as Mergui.
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Davison p;ivcs an interesting account of these birds in S.F. vi. p. 427. They
are solitary binls, even the sexes living usually apart. A remarkable trait in the

male is the care he bestows in clearing a patch of gi'ound some six or eight yards

square of every leaf or stick, and which serves him as a space wherein to rest

during the day, or as a sort of ijuarter-deck wherein to take exercise, and where
the hen occasionally condescends to visit him. The males too are described as not

being pugnacious, and as answering each other's calls in a friendly spirit. They
are extremely wary birds, and it is next to impossible to approach them so as to

get a .shot without being discovered ; but they are easily trapped, advantage being

taken of the bird's care to remove all untidy objects from his hymeneal rink. The
hen lays seven or eight eggs, spotted something like those of a turkey.

PoLTPLFXTROx CHiNQTTis, Tcm. ' Sillict. Assam. Tenasserim. Mooleyit.

P. tibetanus, L.

P. lineaiicm, Hard. $ .

Doung-kula.

Confined in Tenasserim, according to Hume, to the easternmost hills, or perhaps

their eastern slopes.

P. BicALCAEAiUii, L. Mcrgui (?).

Hume suggests doubts if tlic skins formerly sent from Mergui, may not have
been really brought from the Straits.

rnASIAXIX.E.

EupLOCAMUS LiNEATUs, Lath. Pegu. ^Martabau. Tenasserim.

Of the species of Euplocamus found in Arakan, Blyth remarks that it is liyhrid

between E. Unealiis and E. Horsfeldi, Elliot, of Tippcra and Sylhet ; but as these are

geographically separated from the home of lincatus, I suppose the word hybrid is used
simply to signify an intermediate race, uniting the two dissimilar races to the North
and South respectively.

E. Andersoni, Elliot. Yunan.

This species would seem to be, according to Blyth, an intercalated race (hybrid
so to speak) between lineatus and the well-known silver pheasant, E. argeHtatus,

Swainson.

E. Chawfurdi, Gray. Northern Tenasserim.

E. ViEiLLOTi, Gray. Malcwun. Bankasun. The Tenasserim Valky.
E. Ignitus, Lath, {fide Hume).

Thaumalea AiiHERsTiiE, Gould. Tunan.

G.iLLINiE.

Gallus FEERTJoiNErs, Gmcl. Arakan. Pegu. Tenasserim.

Jungle fowl. ' Tor-kyet.' The Malayan Peninsula.

Very numerous throughout Burma, but does not ascend the higher ranges. Mr.
Davison once counted near Pahpoou a covey of thirty bii'ds all seated on one enormous
bent bamboo.

ROLLULIN^.

EoLLULTJS EouLROui,, Scop. Tennsscrim. Siaiu. Malayan
R. cristatus, Gmcl. Peninsula. Sumatra. Borneo.

The crowned partridge of Malacca, which extends to Mcrgui, is (says Jerdon)
remarkable for wanting the claw of the liind toe. The crest is .similar to that of the
crowned pigeons {Goura), and its affinities are rather with the GaUimc than the
Perdicime.
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FamiJrj Tetraoiiidae.

This family cniljrnrrs the Tctraoniiue, (i rouse (of which thc^rc arc no rojircsenta-

tivcs in India or Burma) ; Ferdicime or Partridges ; and C'vtuniicince or Quails.

I'ERDICINJE.

Fkakcolutus CniNENSis, Osb. Pegu.

F. Fhaijrei, Blyth.

F. Phaijrei is the Burmese race of F. Chinensis, differing only in being less robust.

Arboricola rctogularis, Blyth. Mooleyit.

A. INTERMF.DIA, Blyth. . Afakan.
A. BRFNXEo-PECTUs, Tickcll. Toung-ngoo and Karen Hills over 3000 feet.

A. CHLOKOPiTS, Tickell. Pegu. Tenasserim.

A. Chajjltoni, Blj'th. Southern Tenasserim.

This is a Pinang species, and Hume doubts its occurrence in Tenasserim, biit

mentions its liaving been recorded there.

Caloperdix oculea, Tem. Mergui. Prov. Wellesley.

C. occllata, Raffles.

Bambusicola Fytchei, J. Anderson. Ponsce, at 3000 feet.

COTURNICIX.E.

CoTTTRNix coMMTJNis, Bonatorrc. Arakan. Martaban. Karen-ni.

C. coROMANDEUcus. Upper Burma.
ExcALFAciOKiA CHixExsis, Bouapartc. Ai'akan. Tenasserim.

Family Tinamidse.

TURNICIN^.

TrRNix jrACTLosA, Tem. Tippera. Pegu. Tenasserim.

T. nianj'ordi, Blyth.

T. Blanfardi is probably" a sufficiently marked local race, but neither Hume nor

Walden (doubtless -vrith more copious materials than Blyth possessed) recognize it as

a distinct species. It is the same thing over and over again. A typical specimen

of a local race of some species comes to hand, and at once receives a specific name
on the strength of the racial or geographical variation it presents. Fuller knowledge

shows that the so-called species is indissolubly linked to some older species, though

diverging in some particulars, and covering, so to say, its non-appropriate area.

" Natura non facit saltum."

T. PLUMBiPEs, Hodg. Nipal. Assam. Arakan. Pegu. Tenasserim.

The Malayan Peninsula.

Hume remarks, " There appear to be two distinguishable species of the pnynax

type of Bustard quail occurring within the limits of the British Indian Empire. The

one inhabiting the Malay Peninsula, Burma, Eastern Bengal and the Himalayas

as far West at any rate as Nipal, and the other inhabiting the rest of India proper.

"The fonner is clearly plumhipes of Hodgson, the other laigoor of Sykes. The

exact limits are as yet to a certain extent undefined. I have received both species

from Cachar, and both from the dry upper portions of Burma aud Thayct-myo."

S.F. vi. p. 4.51.

T. PUGNAX, Tem. Pegu.

Hume unites taigoor, Sykes, with this species ; but Jenlon keeps them apart.

Doubtless they are representative races.

T. JociiERA, Hodg. Andamans. Nicobars (Camorta).

T. albiveutris, Hume.



392 nCRMA, ITS PEOPLE AXD PRODUCTIOXS.

Famili/ Megapodiidse.
The Megapodes are a remarkable and aberrant family of the present order.

Tlioy are duU-eoloured birds of middle size, and the sexes do not fjreatly vary in

appearance. Tlicir feet are large, an adaptaticm to the peculiar method they adopt

of burying their eggs beneath a mound of nux(>d sand and vegetable matters, wherein

the eggs are hatched by the heat generated by the decaying vegetable substances.

According to Mr. Hume, wlio gives an interesting account of their habits (S.F. ii.

p. 276), a pair of birds commence a mound, which all tlie ])rogeny which are hatched
from it continue to use. The mounds, therefore, vary greatly in size with age, and
are renewed from time to time, by the birds removing the outer portions, which have
become eifcte as it were, and adding fresh vegetable matter with a fresh top covering

of sand, consisting mainly of comminuted coral and shells. The mounds examined
were situated just within the dense jungle commencing above high-water mark.

Megapodius Nicobakiensis, Blyth. Nicobars.

Hume found mounds of this species, as he presumes, on Table Island, off Great
Cocos. The eggs are large, averaging 3-25 x 2-07, and when freshly laid are a deep
))ink. During the process of hatching, this colour deepens into brown, probably

from the stains it takes up from the surrounding moist rubbish.

Order GRALLiE.

The Waders are characterized by long legs, naked above the knee, and by toes

not webbed, and usually powerful wings. The Bustards are runners and the Rails

swimmers, but the bulk of the order are waders and walkers. In some the trachea

is singularly convoluted, being bent back into a loop (lodged between the two walls

of the ridge of the sternum), before it enters the lungs.

Family Otididae.

The Bustards, remarks Blyth, are "foreign to the Indo-Chinese countries, but a

straggler of the Sikh Floriken Syphaotides uurita is recorded as having been shot at

Sandoway in Arakau."

Familij Glareolidee.

The 'Pratincoles' are a peculiar group allied to the plovers, but in their wide
gape and forked tails, and their crepuscular habits, and mode of hawking insects in

the air, display affinities to the swallows and Caprimulgidx.

Glabeola orient.alis. Leach. Arakan. Pegu. Toung-ngoo. Tcnasserim.

Andamaus. Kicobars.

G. LACIEA, Tem. Arakau. Pegu. Tcnasserim.

Family Charadriidse.
Plovers, says Jcrdon, are more or less gregarious birds, that feed on bare plains,

ploughed lands, moors and wilds or wet meadow land, a few preferring the banks of
rivcrs,_ sand banks, or the edges of tanks. The eggs are usually four in number
(occasionally two), and are of a stone colour or some shade of green, and richly
blotched with black or brown.

ESACINiE.

The stone-plovers are large birds ;vith strong bills and no hind toe.

EsACDS REcrnviEosTHis, Cuv. Araknn. Pegu. Teuasserim.

Confined to the banks of rivers and rare in Tenasserim.

E. MAGNraosTRis, Gcoffr. Islands of the Morgui Archipelago.

Andamans. Cocos.
ffiDiCNEMns CREPITANS, Tem. Pegu.
(E. scoLoPAX, Gmel. Plains of Central Tenasserim.
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CIIARADRIIN.K.

Arakan. Amherst. Toun -iiMo. AiuLitnans.

Arnkan. Yvii,n. Tenasscriiii.

Audamans. .Nicoburs.

Sotatarola hklvktica.

A rare straggler.

CnAKAnnius fui.vus, Gnu'l.

C. lomjipes, Tcm.
C. virginicus, apud Blyth.

C. pluiialis, apud Sj-kes.

('. orientalis, Schl.

EcDEOMiAS vKRKDUs, Gould. Aiidumans.

A single specimen only was obtained hj Dr. Dobson in 1872. A description is

given in S.F. i. p. 81.

Thatone Creek. Amherst. Anilamans. Nicobars.-^GiAXiTis Gkoffkoyi, "Wagl.

A rare winter visitant.

JR. MOXOOLICA, Pall.

^. ciKoxicrs, Gnu'l.

JE. Philippensis, Scop.

JE.. ALEXANDRINA, L.

^. CANTIANA, Lath.

A winter visitant.

M. FLITVIATILIS, Beck.

JE. MINUTA, Pall.

JE. PLACIDA, Gray.

JE. DtJBIA, Scop.

Arakan.
Tegu.

Pegu. Tenasserim.

Arakan. Toung-ngoo.
Tenasserim.

Andamans.
Pegu. Tenasserim.

Pegu (?).

Smaller than the European JE. curonicus, but otherwise similar, and of common
occurrence.

Lord Walden remarks, " ^. pMlippemh, apud .T(-rd., No. 849, and which is the
number in Mr. Blyth's MS., is^C. curonicus, Gm. But perhaps the species actually

intended by Mr. Blyth is JE. minuta (Pallas), apud Jerdon, No. 850, and of which
Lieutenant W. Ramsay obtained specimens at Toughoo. The title C. philippeims,

Lath., was founded on the same plate as that of C. dubius, Scopoli. Until the species

which inhabits the island of Luzon has been studied, the correct titles for the two
species cannot be determined. The synonymy is very simple, but the correct applica-

tion of the various titles cannot bo made until the Philippine type has been compared."

vaxellix.t;.

The Lapwings are a well-marked subfamily. Some are crested. A few have
the wings ' spurred,' and some have wattles of skin at the base of the bill.

Cdettusia cineeea, Blyth. Pegu. Toung-ngoo. Tenasserim.
C. inornata, Schl.

LoBiVAXELLUs GOENsis, GmcL Arakan. Pegu. Tenasserim.

L. atronuchalis, Blyth.

The Burmese race has been separated as atronuchalis.

Hiu'LorTEUDS VENTRALis, Cuv. Pcgu. Arakan. Tenasserim.

The wing is armed with a homy spur. There is no hind too.

Sarciophoeus malabaeicus, Bodd. Pegu.
S. bi/obus, Gmel.

Family Haematopodiidae.

The sea plovers embrace three subfamilies. Turnstones, oyster catchers, and
crab-plovers. They all frequent the sea-shore, and feed on Crustacea and shell-fish.
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STREPSILIXJE.

Stkepsilas rNTEBPEES, L. Arakim. Preparis. Cocos. Andamans.
Nicobars.

This species has been found by Jci'don in the Dekkan, 200 miles from the sea,

frequenting a large tank.

h^matopodix-t;.

H.y.nrATOPUs osTE^ilEGlis, L. Arakan.

DROMADINiE.

Dkomas aedeola, Paykull. Arakan. Andamans.

This bird, strange to say (since its apparent affinities are with ^dicneiniix), lays

one large white egg at the end of a burrow from two to four feet in length (S.F. viii.

p. 381), after the fashion of the Puffin. This remarkable fact was first discovered

by Von Hueglin, and subsequently corroborated by Capt. E. A. Butler. The egg
measures 2-.54xl'77 inches. The bird weighs only one pound, whilst ^mcvii
magnirostris, which weighs 2 lbs. 4oz., lays an egg of precisely the same size.

Famill/ GruidsB.

The Cranes are more nearly allied to the Plovers than to Herons and Storks.

Thcv feed much on grain, lay two spotted eggs on the ground, and ha\'e a fine

trumpet-like call. Many are migratory and highly gregarious.

Geus ANTIGONE. Arakan. Pegu and ilartaban.

Kyo-gya.

G. LONGTROSTRIS, Tcm.

The common crane is recorded by ilason, and was observed by llr. Swinhoe in

Hainan (Blyth).

The last species is resident ; the present a rare straggler.

Famihj ScolopacidsB.

The snipes and sandpipers, says Jcrdon, "form a continued series graduating into

each other, with various modifications of the bill as to length, strength, hardness, and
form." The bill is short in the Stints {lYingina), curved in the Curlews {Numeniiiue),

upturned in the Godwits {Limosiiue), soft in the Snipes [Scolopacinrt), and moderately
hard in the Sandpipers {Totanina:). They all lay four greenish or brownish eggs,

brown or black spotted. The most typical of the family are the Snipes.

SCOLOPACIN^.

Gallinago nemoricola, Hodg. Southern Tenasscrim.

A single specimen was flushed by Davison near Malewon.

G. STEENURA, Kulil. Arakan. Pegu. Tenasscrim. A.ndamans.

G. Homfeildii, Gray. Nicobars.

The most common snipe of the Indo-Chinese and Malayan countries (Blyth).

Hume says the majority migrate, but a few remain the whole year.

G. GALLiNiTLA, L. Pcgu, wliore rare.

G. scoLOPACiNA, Bonap. Upper Burma. Pegu. Toung-ngoo.

Andamans.
ScoLOPAX EUSTICOLA, L. Pcgu Tenasscrim, whero rare.

Hhyncilea rengalensis, L. Arakan. Pegu. Tenasscrim.

The painted snipe has been obtained near Rangoon, but it is rare.



oRXiTiiOLoar. 395

NrMEXIIX.E.

The Curlews Imvc long curved bills and are warj- birds. They are good eating,

especially the ' wlunibrel.'

XrMKN'irs ARQUATA, L. Arakau. Pegu.

The ' curlew.'

N. LixEATUs, Cuv. Common along the coast. Andamans.
N. pn^oprs, L. Arakan. Pegu. Tcnasscrim. Andamaus. Nicobars.

The ' whimbrcL'

N. tenuirostris is stated by Jcrdon also to occur in Burma.

LIMOSINiE.

LiMOSA .SGOCEPHALA, L. Apakau. llaulniain.

A rare straggler.

Teeekta crsEEEA, Giild. Arakan. Pegu. Tcnasserira. Andamans.

The Avocet sandpiper, so called from its recurved bill.

TEIJS'GINJE.

Trdtga damacensis, Horsf. Arakan. Pegu. Tenasserim.
T. MiNTJTA, Leisler. Arakan. Pegu. Tenasserim.

T. damacensis, apud Blyth. Andamans. Nicobars.

These two species wo\ild socm to have been confounded together. Hume says,

"The two main points of distinction are these. In miituta the shafts of tlie primaries

are mostly white, in damacensis, as in Temminckii, with the exception of that of the

first primary, the rest of the shafts are lirown. The second distinction consists in the

much greater length of the middle toe." This remark holds good even with the

larger race of minuta var. altescens, though on the whole damace>isis Mr. Hume regards

as somewhat the smaller bird (S.F. i. p. 884).

T. Temhtxckii, Leisler. Arakan. Peg\i. Tenasserim.

T. RuricoLLis, Pallas. • Tenasserim.

T. siibminuta, Midd.

T. suB.uiQUATA, Giild. Apakun. Tenasserim. Andamans. Nicobars.

T. PLATYRHYxcnA, Tem. Arakan. Andamans (rare).

EuErNORHTxcnus PTGM.Ers, L. Arakan and Tenasserim, in

£. griseus, apud Jerdon. estuaries and mud banks left

by the tide.

MACH.a:TES pugnax, L. Arakan. Pegu.

TOTANINiE.

AcTiTis GiAREOLA, L. Arakan. Pegu. Tenasserim. Andamans.
A. ocHKOPrs, L. Arakan. Pegu. Tenasserim.

A. nrpoLErcus, L. Arakan. Pegu. Tenasserim.

Andamans. Nicobars.

A few of these must remain in the country, as Gates has shot one on August Htli.

ToTANus GLOTTIS, L. Arakan. Pegu. Tenasserim.

This ' greenshank ' is excellent eating. It arrives in September and leaves iu

April.

T. STAGNATiLis, Bechs. Arakan. Pegu. Tenasserim.

T. Hauoutoni, AiTustrong. Amherst.
T. CAXKscExs, Gmel. Pegu {fide Gates). Nicobars.

A rare straggler.

The next two species have red legs.

T. CALiDRis, L. - Arakan. Pegu. Tenasserim. Andamans.
T. Fuscus, L. Arakan. Pegu. Tenasserim.
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Fainili/ Himantopodidse.

The ' Stiltshanks ' differ from the Snipes in tlieir slender bills, very long legs,

and mode of colouring. Tliey fly with a peculiar tern-like call, and are said to swim
well. The hind toe wanting.

HiM.v.NTOPUs cAXDinrs, Bonatcrrc. Arakan. Pegu. Tenasserim.

If. intermedius, Blyth.

It is rather doubtful if there is really more than one species throughout Europe

and Asia.

Famili/ Parridae.

Feet enormous, claws long. Females larger than the males, a fact which militates

against their association with the plovers.

Parea ecdica. Lath. Arakan. Pegu. Tenasserim.

Gates describes this bird as stupidly tame, and making itself a nuisance by
getting in the way of the duck shooter. It lays several olive-brown eggs, very

handsomely lined with black.

Htdeophasiasus CHiEUEGrs, Scop. Arakan, and rarely in Pegu and
Tenasserim.

The eggs of this handsome bird arc pyriform and of a spotless bronze-brown

or green.

Famihj Rallidse.

Bill cuneifonn. Legs stout, feet large. Tail short or wanting.

GALLINULIX^i;.

The ' wafer-hens ' have the base of the bill prolonged into a thick horny casque

covering the forehead. Many of them are extremely finely coloured. They all lay

spotted eggs.

PoEPHYEio poLiocErHAXus, Lath. Arakan. Pegu. Tenasserim.

PoDiCA PEESONAiA, Gray. Cachar. Pegu. Tenasserim.

"These very rare birds in Tenasserim," remarks Col. Tickell, "arc met with
in shady deep narrow streams in forests, whether in the tideway or remotely inland.

They swim rapidly, but seldom dive ; and although eminently aquatic in conformation,

resort, strange to say, for safety to land. Scrambling up the steep banks when shot

at, and running with unex])ectcd rapidity into dense thickets, its flight is like that

of the Coot, or Water-hen, squatteriug along the surface of the water."

Gailicrex cineeeus, Gmel. Arakan. Tenasserim. Andamans.
G. cristatus, Lath.

FuLicA ATEA, L. Arakan.

Gallintla ciiLORoprs, L. Arakan. Pegu.

G. PHiENicTJEA, Pennant. Arakan. Pegu. Tenasserim. Andamans. Nicobars.

EALLIN^.

The Rails are smaller than the Gallinules and less social, and keep much to

swamps and dense herbage, through which their narrow compressed body enables

them to thread their way. They swim well, but fly l)adly.

PoEZANA MAEUETiA, Brisson. Arakau.
P. PYGMiEA, Naumann. Arakan. Andamans.
P. FuscA, L. Pegu. .

Hume says this must be rare in Tenasserim.
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p. BviLLOxi, Vicill. Tavoy.
P. Ckylonica, Gmcl. Pegu.

P. (imauroptera, Elytli ? .

EruYzoxA Canxixoi, TytliT. ' Biimboo Hat,' ift. ITamet, Ainlamans.

Very rare, or so shy, that only some four specimens have been shot.

IIali-us sTRiATt's, L. AraUiin. Pegu. Tenasscrini.

R. INDICES, lilyth. Arakuu.

Rai.i.ixa fasciata, Raffl. Pegu. Tenasseriin (where ran^).

Hypolenidia striata, L. Pegu. Tenasserim. Audamans.

The Audamau race is darker coloured and larger than the Indian.

Fumihj Ciconiidse.

The Storks have the hill largo and stout. They are large birds, more bulky
than the Herons, and have a web l)etween the inner and middle toes. Some species

are migratory and gregarious, an<l they all lay two to four white eggs without spots.

LEnoPTiLos AKGAi.A, L. Arakau. Pegu. Tenasserim.

The adjutant quits Bengal in the ndd weather for Burma, where it breeds; tho

scai'pcd and almost inaccessible limestone rocks near IFaulmain being one of its

favourite haunts. The gular pouch, which is so prominent a feature in this bird,

is a mere vascular sac, and has no connexion with the (esophagus. At the same time

it will swallow very large morsels, and what more natural than for the non-.seicntific

observer to sitppnue these go into its pouch. I liave myself a strong impression that

1 once saw one swallow a small dead eat, and 1 think ('ol. Tickell told me that

one lie once shot disgorged in his presence the head of a child, which, like the cat,

may have been a small one !

L. .TAVANiCA, Horsfield. Arakan. Pegu. Tenasserim.

Myctkria asiatica. Lath. Arakan. Pegu. Tenasserim.

Hume says tho black-necked stork is confined in Tenasserim to the extreme north.

CieoxiA EPiscoPTJS, Bodd. Arakau. Pegu. Tenasserim.

A winter visitant.

C. ALBA, Belon (recorded by Mason from Burma).

Family Ardeidse.

Bill sharp and deeply (deft. Outer toe only joined by a web to the middle one.

The middle toe with the inner edge of the nail dilated and pectinated. Their food

is wholly animal and mainly fish. The herons are mostly solitary birds when feeding,

but roost in company, and multitudes assemble and construct their nests in company
on the same tree or trees, forming what are called heronries. They all lay live

or si.x pale green eggs.

Ardea cixkra, L. Arakan. Pegu. Tenasserim.

A. suiiATKAXA, Raffles. Arakan. Tenasserim.

A. tiiplwn, Tem.
A. PURPUREA. Arakan. Pegu. Tenasserim. Andamana. Nicobars.

Herodias alba, L. Arakan.

Great confusion has arisen from writers (Bonaparte, Schlegel, etc.) ignoring

tlie fact that the colour of the bill is seasonal, the adult in the breeding season

having it black, and at other times yellow.

H. intkrjiedia, Wagler. Pegu. Bhamo. Andamans.
H. garzetta, L. Pegu. Andamans. Nicobars.

H. EULOPnoTES, Swinhoc. Pegu. Tenasserim.

H. coiNCOLOR, Blyth. Arakan. Andamans. Nicobars.

H HELAXoPus, Wagler.' Thayet-myo.



398 BURMA, ITS PEOPLE AXD PRODUCTIOXS.

Capt. Ficlden thus ideutified a luron wliith Imd abiindmitly in Thayet-myo.
Hume says it is certainly not qartetln, and is jxrhaps nuilbcr melanopus nor coroiiumtlits

(S.F. iii. p. 190).

DEStiKnitKTTA SACHA, Gmcl. Tenasserim Coast. Andanians. Nicobars.

Bui'iius coROMAXDUs, Ijodd. Arakan. Andamans.

The ' cattle heron,' is so called from being frequently seen in attendance on
cattle, following them to pick up grasshoppers or insects disturbed by them in grazing.

Ardeola (irayi, Sykes. Arakan. Pegu. Tenasserim. Andamans.
A. leucuptern, Bodd.

The common paddy bii'd, the tamest and most familiar bird of its family.

A. PRAsixocELis, Swinhoe. Southern Tenasserim.

BrioKiDEs Javaxica, Horsf. Arakan. Pegu. Tenasserim. Andamans.
Nicobars.

Aedetla FLAvicor.Lis, Lath. Arakan. Pegu. Tenasserim.

A. cixNAMOiiEA, Gmel. Arakan. Pegu. Tenasserim. Nicobars.

A. SINENSIS, Gmel. Arakan. Pegu. Tenasserim.

Andamans. Nicobars.

GoRSUCHius MELAXOLOPHUS, Eufflcs. Eamri. Malewou. Nicobars.

Nycticokax GKisEu.s, L. Arakan. Pegu. Tenasserim. Nicobars.

Famihj TantalidsB.

This family is divided into Timialina: or Wood Ibises ; Plataleina; or Spoonbills

;

Anailuinaliiue or Shell-eaters ; and Ibisinm or Ibises.

TAA'TALIN^.

The "Wood Ibises are largish birds, with shorter legs than the herons ami longer
and more obtuse bills. They build in trees, often in communities, and lay white eggs
usually spotted or blotched with red or brown.

Tantalus leucocephalus, Gmel. Pegu. Tenasserim.

ANASTOMIXiE.

Bill thick and solid, gaping in the middle. This space between the upper and
lower jaws exists in the young, and is not the result of attrition by the shells the
bird devours, as might be supposed. It must be viewed as the survival of an ancestral

character, doubtless of use to some remote progenitor, but which has ceased to be so

amidst modem surroundings.

Anastosius oscitans, Lath. Pegu. Tenasserim.

Khe-u-tsok.

IBISINiE.

Idis melanocephalus, L. Arakan. Tenasserim.

Kala gouk. The white Ibis.

Gehoxticus PAPaLosus, Tem. Arakan.
Graptocephalus Davisoni, Ilume. Southern Tenasserim.
Falcinellus icjneus, Gmel. Arakan. Pegu (world wide).

This Ibis was sacred in Egypt, and on its death was embalmed.

Platalca leucorodia, L., is included in the list of birds in the earlier edition of Dr.
Mason's work, but neither J31yth, Kume, nor other collectors have met with it.

Order ANSERES.
This order embraces all the Anatidce or Lamelliro.strcs, together with the Loons,

Grebes, Gulls, Petrels, Cormorants and Pelicans, together with the Auks and
Penguins of high latitudes. The order is subdivided into those birds whose young
feed themselves (Autoirqj/wus), and those whose J'oung require to be fed by their

parents {Ileterotrephous)

.
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a. Young aulolfeplioux.

Family Anseridse.

Tlir binls of this family all lay unspotted eggs of some sliatle of green or pale brown.

I'LEOTROPTERIXiE.

The spurred goesc arc so called from being usually provided with one or more
spurs on the slioulder, and a bill with a boss or protuberance at its base. The legs

are usually long, but the Muscovy duck is an aberrant form with unusually short legs.

Saekidioenis melanotis, Pennant. Arakan. Pegu.

Tor-vron-bai.

NETT.VPODIN.E.

Kettapus C0E05IANDELIANUS, Giuel. Arakau. Pegu. Tenasserim.

The ' cotton teal ' is remarkable for its habit of breeding in trees, often at some
distance from water, and there seems no doubt that the newly-hatched young are

conveyed by the parent birds in their mouth to the nearest water. Tickell mentions
tliis bird as making its nest on a palm tree. The ' golden eye ' {Fuligula cristuta)

is another teal which also breeds in trees, strange as such a habit seems in such a bu'd.

TAD0RXIN.T5.

The shieldrakcs and whistling teal arc, according to Jcrdon, intermediate between
the geese and ducks. They have the wing spot of the latter, but the voice and the

plumage alike in both sexes, as the former.

Dendeocygxa atjsueee, Sykos. Arakan. Pegu. Tenasserim. Nicobars.

This species breeds on the ground, but occasionally in trees like the last, according

to Jerdon.

D. FULVA, Gmel. Pigu.
D. major, Jerdon.

Casaeka kutila, Pallas. Arakan. Pegu. Tenasserim.

The ruddy shieldrake or Braminy duck.

This is a winter visitant, which breeds in Thibet.

C. LECCOPTEEA, Blyth. Eare in Tenasserim, according to Hume.

Inhabits the valleys of the great rivers, from the Megna, at least to the

Tenasserim. The Anas scutulata, S. Midler, seems to be a domesticated, if not

hybrid, variety of this species, and the examples of it in the British and Leyden
Museums have much intermixture of white in the plumage.

Family Anatidae.

The Ducks differ from the Geese by having a broader and more depressed bill,

and with the lamina; more developed. The sexes too differ greatly in colour, the

male being conspicuously handsomer. There are two subfamilies, the Ducks and
the Pochards.

ANATINiE.

Anas rjECiLOBHTNCHA, Pennant. Arakan. Bhamo. Tenasserim.

Hume did not procure this bird, and on that ground doubts its occurrence. As
Blyth records it from Tenasserim, he was probably more fortuiuite. A positive record

of a man like Blyth is not to be set aside simply because another man has not

personally been able to verify it.

A. CAKYOPHTLLACEA, Lath. Arakan. Bhamo.
A. STUEPERA, L. Arakan.

The Gadwall is one of the best ducks for the table.
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ni.vFiLA AcriA, L. Arakau.

The Pintail is also excellent eating.

QuERQrEDrLi CRECCA L. ArakaD. Bhamo.
Q. ciKciA, L. Arakan. Peg;ii. Toung-ngoo. Tenasserim.

The hhu'-winged Teal has been known to breed near Maulmain (Blyth).

JFareca Pexki.opk, L. Arakan.
M. GiiiBERiFEoxs, S. Miill. Andaiiians.

Quer. Andamanensis, Tytler.

M. (dboyidaris, Hume {Jide ^Valden).

FULIGULINiE.

The Pochards are of a stout heavy form, with close thick plumage, and are

excellent divers. Their flesh is inditferent and fishy.

Athtea effina, Pallas. Bhamo.

The red-crested Pochard.

A. NVEocA, Giild. Arakau.

The white-eyed Duck.

Family Podicipidae.

All the Grebes lay ratlier pointed oval eggs uf spotless white, which soon
however, become stained brown by tlie materials of the nest. They swim and dive
well, using their wings under water as well as their feet. Their plumage is dense,
soft, and the undei-parts silky.

PoDicErs MINOR, L. ' Arakan. Pegu. Tenasserim.

Famili/ Procellariidse.

Of the Petrels of the Burmese coast, less is known than of almost any other
birds. One species only seems to liave been obtained by Hume, Oceanitex oceanica,

Banks, which was pretty numerous off the Moscows, a group of islands near the coast.

Family Laridae.

This family is divided into three subfamilies. Lestridince or Skua Gulls, Lariiue
or Gulls and Sterninm or Terns.

LESTEIDIN^.
Stercoeaetus pomaeinus, Tem. Maulmain.

Tickoll procured an adult skua, which was referred to tlie above species, and
Jerdon comments on the singulanty of a bird of high latitudes being found there.

Hume, however, suggests (S.F. i. p. 2(58) if TickcU's bird did not really belong to a
species which is common on the coast of Sind and in tlie Gulf of Oman, and which
he refers, with doubt, to S. paraKiticun, L., or more probably ho tliiiiks to a new
species, which he terms iS'. asiaticus. It remains of course to decide if S'. asiaticus,

Hume, really occurs in Burma.

LARINiE.

The Gulls are a well-marked group of birds, which walk pretty well, but swim
and fly with remarkable (;asc and buoyancy. They breed on the ground or on rocks,

and lay from two to four greenish eggs, richly blotched with dark browu.

Xema bhunneicephaea, Jerdon. Arakan Coast.

X. ridibunda, L. Arakan Coast.

Laetjs iCHTHYAJirus, Pallas. Eamri (Blyth).
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sterxix.t:.

Terns may Le said to bo sulls, of a more; dolicatc make, with strai<;lifcr and more
slender bills, and with h.)nf^cr winsis and shorter lej^s. They seek their food mainly
on the wiiifj, sometimes jjlun^ing into the water for it. Tlieir flight is moderately

rapid, but wavering and unsteady, and they breed in countless numbers on sand or

mud banks, laying three or four spotted eggs of similar colouration as the gulls.

Gelochelidon ANGLic.i, Montagu.
HvDKOciiELiDON' iNDicA, Stephens.

Geloclielidon innvtuta, Beavan (juv.).

H. nyiiKioA, Pallas.

Jl.jai-anica, Horsf. {Jide Hume).
Seena aurantia, Gray.

Sterxa melanogaster, Tem.
S. Jerdoni, lieavan (juv.).

S. DOUGALLI, ilont.

S. PARADISEA, Briinii.

S. MIXUTA, L.

S. Beugit, Lieht.

S. Bexgalexsis, Less.

S. MEDIA, Horsf.

S. SUMATRANA, Raffl.

OxYCnOI'RION MELANAUCDEX, TelU.

O. ANOSTH.ETUS, Scop.

Angus stolidus, L.

The Noddy.

A. SEXEX, Leaeli.

IliiYNCHops ALBicoLLis, Swainsou.

Arakan and Tenasserim.

Arakan and Tenasserim.

Martaban.

Arakan and Tenass(>rim.

Arakau. Tenasserim.

Andamans.
Toung-ngoo.
South of Mergui.
Kaniorta.

Arakan. Tenasserim.

!Moscows and Mergui Archipelago.

Nicobars. Andamans.
Andamans.
Mergui Archipelago. Andamans.

Andamans.
Pegu. Tenasserim.

This remarkable bird, the ' Skimmer,' has the upper bill ranch .shorter than the
lower. The bill is tine and compressed at the point and flexible. It associates in

flocks, and flies close to the water, skimming over its surface, and occasionally dipping

in its lower bill. What it feeds on is unknown, as Jerdon never found anything in

the stomach but a little oily fluid.

Familij Phaetonidae.

PnAJiiox iNDicus, Hume. Arakan Coast.

P. KUDRiCAUDA, Bodd. Nicobars.

P. iETiiEREUs, L. Andamans.
P. FLAViRosTRis, Brandt. Andamans.

The Boatswain birds are oceanic in their habits, but perch and build on trees.

Jerdon regards them as related to Gannets and Terns.

Cocos. Nicobars.

Family Sulidae.

SiTLA AusTEALis, Steph. Ranges north to the Mergui Archipelago.

The southern Booby.

ScLA FIBER, L. (?) Preparis and Cocos.

A pair of birds was seen, which Hume refers to this species.

Family Pelecanidae.

Bill enormous, with a large mandibular pouch.

Pelecanfs .iavanicus, Horsf. Pegu. Tenasserim.
P. piuLii'PEjfsis, Gmel. Pegu. Tenasserim.

26



402 nCRilA, ITS PEOPLE AXD PRODUCTIONS.

Family Graculidae.

GRACULIX.E.

The cormorants swim and dive with facility, but on risinp; from the water, flap it

with thfir wings before gettinp; well under weigh. In pursuit of fish they commonly

enter the baskets set by fishermen and arc of course drowned. They are social bii-ds

and breed in communities, laying three or four greenish white eggs of an elongated

oval form.

Gractjltjs carbo, L. Upper Burma, Tenasserim.

G. FuscicoLLis, Brandt. Bharao. Martaban.

G. PTGMJEUs, Pallas. Arakan. Pegu. Tenasserim.

PLOTINJE.

The Darters or snake-birds have a very elongated neck, and swim so low, that

often the head and neck only are seen above the water like a snake. Jerdon likens

them to cormorants with the head and neck of a heron, a very apt simile.

Plottjs melanogaster, Gniel. Arakan. Pegu. Tenasserim,

P. novahollandiai, Gould.

Order RAPTORES.

Family Vulturidse.

Those useful birds, observes Mr. Gates, " are nowhere very numerou.s in Burma,

except on the occasion of any dead animal being exposed to view. As the Burmese

are in the habit of eating animals which die of disease, not mucli food is available

for vultures, and it is only in the immediate neighbourhood of large villages that

flocks of those birds are found." There is, however, another fact which iu my
opinion has quite as much to do with the scarcity of vultures in so many parts

of Burma as the necrophagous habits of the inhabitants. A large portion of

Burma is well wooded, and vultures, which find their food by sight rather than

smell, do not in consetjuenoc occupy such tracts. All ornithologists will remember

the controversy of old, regarding tlie greater use of sight or scent by vultures, and

how "Waterton, from his personal experience, upheld the cause of eyes rcrsus nose.

I myself have in India verified his observations by noticing on more tlian one occasion

the body of a dog shot under an umbrageous tree remaining unperceived by vultures,

simply from its being hidden from their vision, though abundantly obvious to the

human nose ! Jerdon, too, takes the same view. The matter lies in a nutshell,

and vultures simply cannot make a living in a wooded country where the carcase of

an animal is screened from their circling gaze by thick vegetation. They all, there-

fore, affect open country and the neighbourhood of towns.

Otogtps calvus, Scop. Pegu. Martaban and Tenasserim.

Grps iNDicus, Scop. Pegu. Tenasserim.

G. Bengalensis, Gmcl. . Pegu. Tenasserim.

The Pali name of the Vulture is fficza, probably of common origin with the

Engli.sh -wordffier. The Burmese call all the Vultures lenfa (^Nfason).

Vultures build bulky nests of slicks in large trees and lay a single white egg.

Family Falconidse.

The Burmese generic name for the Falcon ti'ibo is thcing, from the verb tluiiiy

" to strike with a motion towards one's self, to gather in." Hence the name signifies

very much like " Bu'ds of prey " (Mason).

FALCONTX.'E.

Falco peregrinus, Gmel. Prome. Amherst. Thaton (rare).

F. communis, Briss. Preparis Island.

F. calidus, Latham (the Indian race).
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Tho Peregrine Falcon, or ^ BhtjrP of Indian falconers, is a bold bird, wliich in its

wild state -n-ill kill snipe, teal and duck, but which -when trained will fly at large

birds like herons and cranes. It is not supposed by Jcrdon to breed in the countiy,

but adults arc caught, mostly along the coast. It is so daring that it will often seize

and ean-y off ducks or other birds which have been just wounded by the sportsman.

In striking its prey the claws arc alone employed, not the beak, as artists often

depict. The Peregrine leaves India in April and returns in October.

F. PELEGEINATOE, Gmcl. Touug-ngoo (rare).

This bird is the ' Shahin'' or 'Royal' of Indian falconers. It breeds in March
and April and the young are taken in May. This and other falcons are also

captured in the following manner : A thin strip of cane, about the length of the

expanse of wing of the bird it is proposed to capture, is smeared with birdlime

at either end, and in the centre a live pigeon or dove is fastened. The eyes of tho

bird are sown up, to cause it to soar, and on a falcon lacing found, the pigeon is cast

up. Should the falcon swoop at it, the limed strip of cane hampers its wings and

it is easily captured. The ' Shahin,' according to Jerdou, is not slipped from the baud

at the quarry, but made to circle in the air above the falconer and his ]5arty. If

a partridge or florikcn is flushed at some distance, the ' Shahin ' makes two or three;

onward plunges iu the direction and then darts down oblicjuely ou the quarry, with

half-closed wings and more than an arrow's velocitj-.

Hypotrioechis severds, Horsf. Tenasserim.

TlNXtTNCULUS ALAUDARIUS, L. PcgU (commou).

Jio-theing. ' Dove-hawk.'

Common in Karon-ni, rare in Tenas=erim.

T. satiiratus, Blyth, is the dark Tenasserim race, remarkable for tho great

development of the black markings.

T. AMTJEENsrs, Eaddc.
EuYxnEOPUs TEsPERTiNus, L. (?) Tliayet-myo.

A young bird seemed to belong to this species. Food Blattce.

PoijonrERAX iNsiGNis, Walden. Upper Pegu.

Litkofalco Fieldeni, Hume.

Hume's name would seem to claim precedency by right. Lord Waldeu's liy courtesy.

" The habits of these birds somewhat resemble those of Magpies. They perch

exactly like a falcon ; but 'if they wish to move along a branch, they hop sideways,

or, if the branch is pretty upright, walk up it foot over loot, if I may use the

expression, in the same manner as a magpie. When at all alarmed, they jerk their

tail, and when much excited by the approach of any one, lower their heads exactly

iu the same way as some of the Owlets. Altogether, when moving about the branches

of a tree, they might, at a short distance, be mistaken for a magpie, except for the

shape of the head. The flight is also peculiar, a few tolerably ra])id strokes, ending,

if I remember rightly, in a slightly upward jerk, then a short sail through tho air,

and then a few more strokes, and so on " (Fielding, S.F. iii. p. 21).

HiEEAX c-EEULEscExs, L. Arukan. Pegu. Tenasserim.

IT. eutolmos, Ilodg.

Doung-u-hnouk.

Named by the Burmese ' Peacock-brains,' from the persuasion that it feeds ou

the brains of the peacock.

H. FRiNorLLARins, Drapiez.

M. cctridescens, Vieillot. Tenasserim. Borneo.

H. MKLA.NOLEucus, Blyth. Kacluir, probably ranging into Arakan.

The pigmy falcons are tlic Liliputians of their family. Godwin-Austen remarks,

"Their habits are shrike-like; tlicy sit on isolated dead trees in the forest clearings,

and sally ofl' from time to time to seize some insect."

The eggs of Hicrax are laid early iu April, are four in number, oval, dead white
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and witlioiit sloss, size 1-2 X 0-86. Tliey an- laiil in liolcs of troes on a pail mainly

composed of the wings of Xcuroptuni and Lepidoptera, mixod with rotten wood.

ACCIPITEIXiE.

AsTUR RmTiNCTtrs, MacCloll. Palipun. Euukasnn (rare).

A. BADirs, Umc'l.

Recorded from Tenasserini, but the next species probably meant.

A. poLiOPsis, Hume. Tenasserim (common).

Thcin-kyet-raa. The hen hawk.

A. Sdlokxsis, llorsf. Malewon (rare). The Nicobars.

A. TRrviEG.iirs, Tern. Arakan. Tenasserim.

AccrriTER Nisus, L. Thayet-myo. Moolcyit (very rare).

A. viRGATUS, Reinw. Thayet-myo. Tenasserim (rare). Andamans.

The 'Besra' of Indian falconers. This species, says Jerdon, and other short-

wingcd hawks and some falcons, arc often taken by a net called ' Do gaz.' This net

is .5 feet high and 3 feet broad, stained of a dark colour and fixed to two pieces of

bamboo stuck lightly into the ground. In front of it a bird is fixed at the distance

of a foot, and the hawk swooping at the bird is carried by the impetus into the net,

which collapses and secures it.

AQUILIN.E.

AauTLA MOGiLNiK, Gmel. Pcgu. MartabaH. Tavoy (rare).

A. CLANGA, Pall. Pegu. Tenasserim {fide Tiekell, raie).

A. BiFASCiATA, Hard, and Gray. Arakan.

Won-lo.

A. HASTATTis, Lcss. Arakan.
A. PENNATA, Gmel. Pegu. Jlaulmain. Thayet-myo.

A. N.ETIA (?).

A. orientalis (Gurney). Arakan.

The generic name for the Eagle iu Burmese is won-lo, from tcoit, a bear, and Id,

like ; the Eagle being like a bear among bii'ds. Occasionally an eagle is called shwe-

len-lCi, "The golden Vulture" (ilason).

S. MiNiiirs, Hume. Andamans.

Resembles cheela, but is paler. The throat and chest entirely unbarred. "Wings

from irO to 11 "75 inches. It is the smallest of the genus.

S. RuTHERFORDi, Swiuhoe. Rangoon and Amherst.

Pandiojt HALiAiiTus, L. Arakau. Tenasserim.

"\Von-let.

PoLiAETUS iCHTHYAiiTns, Horsf. Pcgu. Tenasseilm.

P. nuMiLis, S. Miill. Tenasserim.

Ich. nanus, Blyth.

HALiiiiTus LEUCORYPHCS, Pall. Martaban.
H. LEUCOGASTER, Gmel. Pegu. Tenasserim. Andamans.

Hume thus writes of this species :
" The whito-bellicd sea eagle is vciy

voracious, and during the morning I watched them incessantly returning to one or

other of the big trees bearing sea snakes, 5 or 6 feet in length, in their elaws, which
they devoured at tlieir ease. It is a fine sight to see these eagles striking one after

another in rapid succession. Soaring far far above the highest tree in the island,

often, I should judge, to a height of at least 1000 feet, they come down with
nearly closed wings, and with a rushing roar like that of a cannon ball, in a

perfectly direct line, making an angle of about 60° with the water, which tliey

scarcely seem to reach, before they are again mounting with heavy flaps, and ^^itl^

a yard or two of snake hanging dead in their talons " (S.F. iv. p. 423).
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Xkofus malaiknsis, Eeinw. Tcnassoriin.

LlMNAKTDS CAIIGATUS, Rilfflcs. I'ciJU.

Ficldon (Icscrilies this bird as very uikl and w:iry. It is fond of washiii":,

iiistiiietivfly it would seem ; for a young nestling, to whom a sardine tin of water was

given, went through the pretonoo of washing in it, though hardly Hedged and of

course unable to get into so small a vessel (S.F. iii. p. 27).

Spizaictcs limnaetus, Horsf.

S. Andamanensis, Tytler.

S. ALBONiGEU, Blyth.

LOPHOTRIOECHIS KlEXERII, GorV.

Spiloenis cheela, Lath.

Doung-tswon (generic).

S. RcTiiEEFORDi, Swiuhoc.

S. bacha, Daud.
F. bido, Horsfield.

S. SPILOGASTEE, Blyth.

S. Elgini, Tytler."

S. D.AvisoNi, Hume.

Pegu. Tenasserim.

Andaroans.

Mergui. Malacca. Borneo.

Tenasserim (?).

Tcgu. Toung-ngoo {fulc Ramsay).

Pegu. Tenasserim.

Ceylon (Burma?).
The Andamans.
Audaraans.

Near S. pallidits, Wald., but has a very long erest, measuring from the f(jrehead

5'2 inrhes backwards. \Yings fl'om 14 to lo'O inches.

S. mxnirs, Hume. Andamans.

BUTEONlNiE.

BuTEo pixjiiPEs, TTodg.

B. PTKEnOGENYS, Sch.

B. pijgmmiis, Blyth {iiioncntc audorc).

B. Japoxicds, Sehl.

BuTASTUE TEESA, Prauk.

B. iNDicus, Gniel.

B. LiTENTEE, Tem.
ClECnS PYGAEGTJS, L.

C. MELANOLEUCUS, Forst.

Thaing-kya or Theng-ky

C. iERUGINOSUS, L.

C. SwAiNsoNU, A. Smith,

Thaton.

Tenasserim.

Thayet-myo.
Pegu. Martaban.

Tenasserim.

Pegu. Toung-ngoo. Amherst (rare in Tenasserim).

Doubtfully recorded from Karen-ni and Tenasserim.

Martaban. Pegu (rare in Tenasserim).

Pegu. Martaban. Tenasserim. Andamans.

Arakan. Pegu {Jidc Blyth).

MILVINiE.

Pegu. Tenasserim, ranging as far south as Pinang

Pegu and Tenasserim.

Pegu and Tenasserim.

Martaban (rare).

Andamans.

Haliastitr nfDus, Bodd.

Swon-goung-hpyu.

MiLVTJS AFFINIS, Gould.

Tsw5n-bok (generic).

M. GovrxDA, Sykes.

Peesis PTiLORiiYNCHtJs, Tcm.
P. brachypterus, Blyth (monente auctore).

The Indian 'Honey buzzard,' like its European congener, feeds by preference on

honey-comb, or the larvaj of bees and wasps, and in default of them will eat other

insects or reptiles, eggs and young birds. Jerdon was an eye-witness to this bird's

attacking a comb, wliich it did without any particular ceremony or precaution, though

it is difficult to understand how it escapes being severely stung on such occasions.

Mach-Iramphus alcinus, Westerm. Malewon (very rare).

Baza eophotes, Cuv. Arakan. Tenasserim (rare).

B. Sumatek.nsis, Lefres. South Tenasserim (very rare).

B. Jerdrmi, Blyth ('?).

Elanus uklanopteeus, Daud. Arakan. Pegu. Tenasserim.

E. carulem, Desf.
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The ffriis of tliis bird are r.ithcr blunt ovals, ami normally very richly coloured,

resembling miniature Neophron cjrpis, or those of the more liighly coloured egssof true

Falcons. They are sometimes, however, less profusely spotted or perhaps even white.

Family Strigidae.

The nocturnal ' Raptores ' form a very natural family, every member of whioh
is easilv' cop;nizablc at a fjlauce, from the specialized adaptation of its organization to

its mode of life, or as Jerdon clearly puts it, " The large head and eye, the facial

disk, the forward sitting of the eye, the soft plumage, and the beautifully blended

unobtrusive colours, at once distinguish an owl." As is commonly the case with
raptorial birds, the female exceeds the male in size, but docs not otherwise dllfer.

Most owls arc arboreal, roosting during the day in some umbrageous tree. Others

fi'oquont rocks, or holes in river banks, and all lay obtusely oval white eggs.

STEIGINiE (Screech Owls).

Steix Javanica, Gmel. The whole of Burma, but rare in

Hnet-soh. Tenasserim, according to Hume.

A very widely-spread species, if Mr. Sharpe is correct in uniting, as Hume says,

almost all the 'barn-owls' of the world under one name. In support of tliis Mr.
Hume declares he can detect no difference between Indian and Javan birds.

S. CANDIDA, Tickell. Toimg-ngoo. India. Australia, etc.

This owl is a favourite object of pursuit with falcons in the Punjab, giving a

long chase and fine sport.

Phodilus BADrus, Horsf. Arakan. Tenasserim. Borneo, etc.

SmNruM INDEANEE, Sykcs. Pegu. Tenasserim. Ceylon. Malacca.

8. ochroffeni/n, Hume.
S. SELUPUTo, Horsf. Pegu. Tenasserim. Nicobars.

ASIONIXiE (nomcd Owls).

Beachtotus AcciPiTEnrcrs, Pall. Toung-ngoo. Arakan.

Otun Irachyotus, Gmel.

BUBONIN^ (Eagle Owls).

Urrua Bengalensis, Franklin. Arakan.
U. COKOMANDA, Latham. Arakan.

Mr. A. Anderson describes some spotted eggs of this species taken by himself

from the deserted nest of a Mycteria austraJis, shooting one of the parent birds oif

the nest. "The markings consist of indistinct lilac blotches, showing through the

shell, as it were, on of course a pure white ground ; and they are both proJuKehj

though minutely spotted, especially at the obtuse end, with brown and lilac spots (or

rather specks) of various shades" (Proc. Zool. Soc. Lend. 1876, p. 316).

Bubo Nipalensis, Hodg. Toung-ngoo (Ramsay).
Ptiloslcelos Amherdii, Tickell.

Hume considers this species, based by Tickell on a young bird from Moolcyit, as

a synonym of B. orientalis.

B. okientalis, Horsf. Tenasserim (rare).

A hill and forest species.

Ketupa Ceylonensis, Gmel. Arakan. Tenasserim. Palestine.

Di-ddk.

This is a fishing owl, eating both fish and crabs.

K. Javajjensis, Less. Ai-akan. Pegu. Tenasserim. Malacca.
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Tlie lesser-oared Owls.

Scops penxatus, Hotlg. ]'i-gu. Murtubau. Caniorta (rare)-

S. xioiia.

Zi-kwt't (gen.).

At Pahijoou and Mooloyit this species seems far from rare, but Davison says it is

seldom seen.

S. Balu, Kiimc. Aiidanians.

S. sAcuTTATi's, Cass. Moolcyit and !^^alowon (rare).

>S. Lkmpkii, Horsf. Pegu, rahpoon. Teuasseiim.

»S'. kttiti, Hodgs. Arakan. Tenasscrim.

Lord Walden refers the snp])oscd Burmese examples of S. Lempigi to this species.

Hodgson's species is of course tlie Himalayan race, and Ilorsfii'ld's tlie Javanese; but

as both species run into each other, Hume is no doubt justified in his |)roposal to unite

them (S.F. vi. p. 36). Some continental naturalists have, however, it woulil seem (/.c),

applied Horsfield's name to a very ditferent bird, ii. majican, from Java and Celebes.

SURXIIXiE (Twili-Ut Owls).

These Owls have no 'horns' or 'ear tufts,' and are more diurnal in tlicir habits

than the other members of this family. Some of them Jerdon remarks arc a near

approach in a])pearance to the diurnal llaptores, and Kaup describes thcii' skulls as

round and brain hirge, with small pneumacily.

GLAUcinruM kadiatum, Tickcll. Tenasscrim {fide Tickell).

G. CAsiANOPTEECM, Horsf. Tcnasserim {fide Heifer).

Hume strongly doubts the occurrence of the Javanese species in Burma, and
quotes Tcmminek's text (S.F. vi. p. 37) to help towards its recognition.

" Tliis little owl is well characterized and easily recognizable by the fine

pui-plish chestnut colour of the back, wings, and tail ; the entire head, nape, the

sides and front of the lux-k and bi'cast, arc regularly and narrowly banded trans-

versely with brown and dull yellow ; the sides and flanks are coloured like the back,

and purplish spots occur on the thighs ; the whole of the rest of the lower parts

is pure white
; large white spots occup)' the outer webs of the scapidars and some of

the coverts near the fold of the wing; reddish yellow bands occur on the quills, and
there are live narrow bands of this colour on each of the tail feathers, which are also

tipped with it.

" Total length 7-67 to 8-2 inches." Tcmminck, pi. col. 98, text.

G. PULcnituM, Hume. Pegu.

G. Brahma, Teni. (auctorum from Burma).

Hume has separated the Burmese race, from its much smaller size and other

differences (S.F. i. p. 4G'J).

Mr. Gates describes it as " the noisiest of all the small screech owls. They are

continually quarrelling with each other at night, and even in the daytime a pair

will commonly come out of some hole in a tree and screech away for a quarter

of an liour."

This little owl is made use of to catch other birds with. A. live one is fixed

near a bush which is well smeared with birdlime. Directly its presence is perceived,

it is immediately surrounded by whatever bii'ds may be near, all animated with rage

towards the captive, and many alighting on the limed bush are easily taken. Jerdon

says this plan is pursued in Italy and the South of Europe as well as India.

G. crcrLoiDEs, Vigors. The Himalayas. Arakan and
G. IVhitlei/i, Blytli. Tenasscrim (rare south of Tavoy).

Zi-kwet.

Hume, with a very large series of l>oth Indian and Burmese birds before him,

unites these two species.

G. BiiouiEi, Bui-ton. Tavoy. Mooleyit.
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Davisou shot oue of tbeso birds witli a ilt(lj;linc; Mcgulaima iu its claws, being

attracted by the outcry raised by the pai'cnt of tlie siili'erer.

Nixox niRSUTCS, Tern. Nicobars.

i\*. scutellatus, llatil. Arakan (Tenasserim).

Khin-bok.

X. AFFiNis, Tytler. Andamaus. iS^icobars.

Nearly affined to scutellatus, Eaffl., according to Hume.

N. BcEiiANicA, Hume.

Under the last-named species, aV. scufeUaliis, Blyth would seem to have ranged

the Tenasserim race, which has been since separated by Hume. If Hume's species

is rightly separated, it is probable that both meet in Arakan.

N. OBSCL'RUS, Hume. Andamaus. Nicobars.

Older rSlTT.VCI.

The Parrots have the uppei- jaw articulated with the frontal bones by a complete

hingc-jnint. In the fatal parrakeet the margins of the bill are beset with tubercles,

under each of which is a gelatinous pulp like that of a tooth (Pascoe). This is

a remarkable indication of relationship to tliose extinct orders of birds whose bills

were furnished with teeth. The bill is used as a prehensile organ in climbing, and
the feet as hands for grasping and conveying anything to the mouth. I'arrots are

monogamous, and breed in holes of trees and bauks, laying several white blunt eggs.

The order embraces one family only.

Fiimihi Psittacidse.

This family is subdivided into Psittucina, or true Parrots ; Loriina, or Lories

;

Palmornince, or Parrakeets; PhitycercintB, or Australian Parrakeets ; Arniiim, or

Macaws ; Cucattiina and Kcstorina, the Cockatoos and Dusky Cockatoos of Australia
;

and the Strigojiinm, represented by a single species, the New Zealand Strigo^n, an
owl-like bird of nocturnal habits.

Paljeoenis EOPATOErcs, L. Pegu. Tenasserim. Andamans.
P. magnirodris, Ball.

The Andaman bird has been separated by Mr. Ball for tlio largeness of its bill,

and Mr. Hume considers the Tenasserim race as identical, though not quite the size

of typical magnirostris. Blyth remarks that this species in Burma is confined to

the higher hUls, but this seems doubtful.

P. ERTTHROfiENi's, Blyth. Audamaus. Nicobars.

P. Nicoharicns, Gould.

P. canirejix, Blyth (monente auctore).

P. ajfinis, Tytler.

P. Tytleri, Hume.

Davison observes: "It is curious that the bills of all the young of those two
species (P. erythrogmy» and P. ajfinis) that I examined were cjuite red, both upper
and lower mandibles. The adult females always have the bills black, i must have
seen during my stay at the Andamans and Nicobars at least thirty young birds of

these species, of all sizes, in tlu'ir nests, with convicts, or in Nicobarcse huts, and
yet I never faw a young one, that could not tly, that had a black upper or lower

mandible" (S.F. ii. p. 184).

P. TORQUATUs, Bodd. Pegu. Tenasserim.

A bird of the open country.

P. cyANOCEPn.iLus, L. Pegu. Tenasserim.

A forest species, replacing iu Burma P. rona, Bodd., of India and Ceylon (Blyth),
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or whatever the species maj- be called, as Lord Walih^n says P. rom strictly applies

to the Bengal race.

P. CAXiCEPs, Blyth. Great XicoLar. Jlontscliall. Koiidul.

P. scnisTicicrs, Hudg. Aiakan. Touiig-ngoo.

P. Finschii, Hume.

The Tounu;-ii^i"J race has of course received a name from Hume, thouf^li neither

AValdcn nor lilyth ditl'ereutiate it speciiically.

P. VIBRISSA, Bodd. a]iud filyth,

P. Lathami, Fiusch J (red bill).

P. melanorhijnchun, Wagler. ? Arakan. Pegu. Tenasserim.

Blyth says: "An exceedingly common species in the forests of British Burma,

and Mason remarks of it (in particular) that ' immense lloeks of Parrakeets may
bo seen simultaneously descending on the rice-fields, where persons have to bo in

constant attendance to drive them away during the season of harvest ;

' while of

P. torquatus he notices that it is ' often seen in the riee-fields, but in smaller com-

panies, which have not the habit of simultaneous descent.' Westward, the present

sjiecies is common in the Terai region of the E. Himalaya, bnt its range does not

extend further into India, whence its syuonjm oi ponticerianus is a misnomer. Great

numbers of the very young are brought eveiy season to Calcutta from Chittagong,

and it is remarkable that from the earliest age the males only have the U])[)er

maudilile coral-red. In a presumed male' which I possessed in captivity, the upper

mandible changed fi'oni black to coral-red when the bird was about eighteen months
old ; and I have seen numerous specimens which had been killed when the change

was in progress. I have also shot red-billed and black-billed specimens out of the

same flock, and therefore cannot admit the P. niijrirontrh, Hodgson, as a distinct

species, differing only in the colour of the upper mandible. Moreover, the same
sexual diversitj" in the colouring of the bill, whether permanently or otherwise,

occurs in several kindred species. Rarely, the lower mandible is also red in Burmese
.specimens, almost constantly so in Javanese examples ; but I have been unable to

detect the slightest difference of plumage on comparison of skins from Nip;'d, Arakein,

and Java."

Hume asserts on the contrary that the entire bill in the young of both sexes is

black, which may probably be accepted as the rule, but not without such exceptions

as have warranted Mr. Blyth in a contrary assertion, though Mr. Hume's superior

advantages of observation must give his assertion the greater weight. In Stray

Feathers, ii. p. 1, Mr. Hume administers an admirable castigation to Dr. Finsch for

his flippant and conceited rejection of the testimony of such naturalists as Blyth and
Jerdon and others regarding various species of Indian Parrots. On the strength it

would seem of a wrongly sexed bird, or perhaps au old female wliich has assumed

the colouration of the male, \)t. Finsch proceeds to show how all Indian zoologists

who have asserted that the females have black beaks, must be wrong. Mr. Hume
is no doubt severe, but no men are convicted of error by a personal appeal to them to

only be kind enough to see it themselves. Mr. Hume says {I.e. p. 21), "In the

youngest birds that I have seen taken, when just able to fly from the nest-hole,

while two birds, one a specimen of Lalhami (which I erroneoudi/ conceived to be the

father), with a red copper mandible, and the other a specimen of melaiwrlnjnchus

(wliich I erroneoHshj conceived to be the mother), shrieked round us, which two
specimens curiously enough on dissection did prove (unless I erroneounh/ conceived

the fact) to be respectividy male and female, I say these young birds {hyhrids

doubtless!) had both mandibles blackish."

PsiTTixi's iNcKKTUs, Shaw. Tenasscrim south of Mergui.

P. Malaccensis, Lath.

LORIINiE.

In the Lories the tongue is furnished with a protrusile tuft of elongated papillae,

enabling them to extract the nectar of flowers, which, with soft fruits, constitutes

their food.

' " Fcmalu"' iu text, en'orc Diaboli?
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l'e"u. Tfiiassorim.

2.

3.

4.

o.

G.

7.

LoKicn.fs vEitXALis, Sparrm.

Kyai-tliu-cl'i. Aiiikaii.

This is a forest spi-cics of general distribution.

[From the total number of birds known to inhabit Burma, the following may
have to be deducted. Kanicly :

1. PiUorneum minor=P. Tickelli.

The next seven species may have been confounded with species also cuuracrated

:

Caprimicli/us indicus with C.jotaha.

Ci/pscliis ha/axxieiisis with C. irifui/itifns.

Stitniia malubarica with <S'. nemoricula.

IlrachyuruH iiiegurhijnchm with 11. vwhtccensis.

Cnjiitolopha Jiiirlii witli C. frp/irorrp/udus.

OrthotuiiiUH edi'Ia w'lWi O.flnn-vin'dis.

8. 3[(tcrojj;/(/ia riifiaps witli If. ussimilis.

And the total may have to be still further reduced by three more species, namely :

9. Sturnia sinensis, its occurrence not restinj; on good evidence.

10. Ifac/ilo/ophm sidiviridis, apparently M. spHonolus, juv.

1 1 . Unic/ii/podiits cinereiventris, perhaps a variety only of B. melanocepJuihis.

The following four species, not separately enumerated, may have to be added

;

1 . Megalcema virens, in addition to M. MarshaUorum.
2. Himini-i Hildehrandi, in addition to U.flavala.

3. Crhiiijir grisiiceps, in addition to C jlaveolus.

4. Osmotreron remans.

Further investigations will doubtless nuike known a great many more forms

belonging to either Himalayan or Malayan genera.]

—

Wdlden.

There arc some grounds for supposing that under favourable circumstances

Parrots are among the most long-lived of birds, llumboldt records as a fact (Views

of Nature, Bohn's Scientific Library, p. 172) that au old Parrot lived in Maypures,

which understood words of the exlinct tribe of the Atures, by whom he had been

reared as a nestling, which curious fact (if it be one) is prettily preserved in the

following verses by Professor Ernest Curtius, tutor of Prince Frederick Wilhelm of

Prussia, now the present venerable Emperor of United Germany.

Wlierc, through deserts wild and dieary

Oriuoco dashes on,

Sits a I'arrot old and weary.

Like a sculptured thing of stone.

Through its rocky han'iers flowing,

Onward rolls the toaming stream
;

'Waving i)alni3 on liigli are glowing
lu the sun's nieriilian beam.

Ceaselessly the -waves are heaving.

Sparkling up in antic play

;

While the sunny rays are weaving
Kainhows in the feathery spray.

TNTiere yon hillows wild are breaking
Sleeps a tribe lor evermore.

Who, their native land forsaking,

Kefuge sought on this lone shore.

As thev lived, free, dauntless ever,

So tlio brave Aturians died
;

And the green banks of the river

All their mortal relics hide.

Yet the Parrot, ne'er forgetting

Those who loved him, mourns them still

;

On the stone his sharp beak whetting.

While the air, his waitings fill.

Where are now the youths wlio bred liini,

To pronounce their mother tongue
;

Where the gentle maids who fed him
And who built his nest when young ?

All, alas ! are lifeless l)ing.

Stretched upon their grassy bed

;

Nor can all his mournful crying

E'er awake the slumbering dead.

Still he calls with voice imploring

To a world that heeds him not

;

Nought replies but waters roaring

;

No kind soul bewails his lot.

Swift the savage turns his rndd(>r,

When his eyes the bird behold
;

None e'er saw without a shudder

That Atiu-ian I'arrot old !
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MA^IMALIA.

n^lIE following bi'ief remarks arc prefatory to Dr. Mason's Chapter on Mammalia,

JL and give a good idea of liis popular .st_ylo of writing

:

"Few are aware of the great difRculty that exists in ascertaining the species,

and occasionally the genera, of animals in an unexplored country, as this was a quarter

of a centuiy ago. At that time the ' rusa' deer was according to some authorities

a ^ wild coiv,' and according to others au 'elk.' The ' paradox ure' a 'racoon.' The
liamboo-rat, a tiiole. The ' wild hog,' a buibi/rmsn. The gymnura, an opo.s.sioii. The
' wild dog,' a tcolf. The leopard, a cheetah. A deer, the nijhihaii. The goat-antelope,

a wild sheep, and we had a goat with one horn resembling the celebrated unicorn. . . .

In those days the jungle traveller was entertained at evening by the natives around

the bush-fire with wondeiiiil descriptions of the extraordinary animals that peopled

the surrounding forests. One was found exactly like an elephant, but never had
tusks, and was banded across the body with white. This proved to bo the tapir.

Another had a skin like a cow, a mane like a horse, and horns like a goat—the goat-

antelope. The third was half a dog and half a hog— the sand-badger. A fourth was
represented as in a transition state towards a monkey, just such an animal as would
certainly become a monkey in the next transmigration. This was the loris. And
a tilth had the breasts of a woman, the head of a quadruped, the tail of a fish, and

uttered, when captured, plaintive human cries, quite a new variety of the mermaid,

which turns out to bo the dugong. After Mr. Blyth became the Curator of the

Museum of the Asiatic Society of Bengal, by far the greater proportion of tho

Mammalia of the country fell under his eye, and to him wc were indebted for much
of GUI' knowledge of species."

Class MAMMALIA.
"Warm-blooded vertebrata, more or less covered with hair, breathing by lungs,

viviparous, and the young nourislied by a lacteal secretion furnished by the mother.

The skull is articulated by double condyles.

A.—LISSENCEPHALA.
Cerebral hemispheres with a few folds, and not covering tho cerebellum and

olfactory lobes.

Order BRUTA.
Teeth iii many species entirely wanting. Molar teeth when present not dis-

placed by a second series, and without enamel or complex roots. Claws large.

Family Manidse.
No teeth. Body covered with horny imbricate plates. Tail long. Tongue

cyluidrical and highly exsertile. Eood insects, chiefly ants.
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Manis, Litmceus.

The scaly ant-eater or Pangolin. Then-klnvae-ghyat (gcnerie).

M. ATJEITA, Ilodg.

15 to 18 longitudinal rows of scales on the trunk, and 16 to 20 plates on the

mesial line on the tail. The middle fore claw nearly twice as long as the correspond-

ing hind claw. Colour vcr)* dark brown.

llanges from the Himalayas to Jihamo and Eastern China.

M. Javanica, Desmarest.

M. leptura and leucura, Blyth.

Body and tail longer and more attemiated than in its allies. 19 longitudinal

rows on the trunk and 30 along the tail. Fore claws not much longer than the hind.

Colour dark olive-brown.

Ranges from .Arakan to llergui, and from Silhet to Bhamo, and the lower spurs

of the Kaklij^en Ilills, not ranging so high as M. aurita.

Dr. Mason remarks that another species is not rare in the south, which is not
characterized by a whitish tail, and this may be, as Blyth suggests, /'. aurita, Hodgson.

Another doubtful species is recorded by Mason. " The Bghais describe a second

species, small and thin, which they call Yo-be-hpyu, or small thin pangolin. It is

vciy desirable these species should be correctlj- ascertained. They lap water freely,

and one that was sent to ilr. Blyth alive, ate heartily of a mess of chopped meat and
egg and boiled rice. The Burniaus believe that this creature has the power of calling

persons by name, from the jungle. If the person so called answers, he will die within

the year."

Order RODENTIA.

The rodents are chiefly characterized by their teeth. The incisor teeth or

rodential tusks (really homologous witli the canine teeth of other animals), have
a thin layer of enamel in front, often coloured yellow or bi'ownish, supported by a

thicker layer of dentine, softest anterioi'ly, so that the tooth is always kept with
a shaiij chisel edge, by the wearing away of part behind. They arc prolific animals,

and construct nests, like birds, for the reception and seciuity of their progeny, which
attain maturity in a year or less.

Family Sciuridae.

Habits arboreal. Tail bushy and long. Clavicles perfect.

SciUEDs, Linnceus.

I. fr; R.T. I; P.M. -i; M. f.

S. oroANTEUs, MacClelland.

S. macrtiroides, Hodg.

The large black squirrel. Le-hyuk.

Colour above, black or blackish-brown. Beneath, and inside the limbs, fulvous
white. A black cheekband. Cheeks fulvous grey, with a large triangular patch.

A rusty red spot between the cars, which are sometimes densely tufted.

Head and body 15 inches ; tail 16.

Tliore is, remarks Blyth, a local race m Tenasserim with a broad pale baud across

the loins forming a kiud of cincture.

Kauges from Sikkim into Burma as far south as Tenasserim.

S. FEHRUOINKUS, F. CuV.
S. Finhiyxoni, Horsf.

8. Keraudrtni, Reynaud.
S. Germani, A. M. Edw.
<S\ Bocourti, A. jr. Edw.
*S'. leucogader, A. M. Edw.



/S. splenditlics, Gray.
(V. chiiimnniiieitt, Ti;m.

<S'. SiaiiifHuis, Oray.

S. splendens, Gray.

Tlio above are tho synonyms of the (livcrse-foloiucd stpiiricl, acioriliii^ to T)r.

Anderson. Tho colours vary from (loop niaroon-fliostnut to red, and from grey-grizzled

to intense black and pure white, and white spotted or piehald. S. Grrinani is black.

S. Finlaysoni is white. <S'. Duconrti is piebald. All the otluu's are rich red sijuirrcls.

S. leucogdKtcr and S. Siame?i.siii are young animals. <§. Kenmttrcni has a white tail lip.

" The appearance of the white," remarks Dr. Anderson, " on this portion of the tail,

would seem to indicate that there is an inherent tendoucj' to tho production of that

colour, probably explicable on the theory of reversion, because the young of many
squuTels, when born, have their tails white. This colour disappearing with age."

Eanges from Assam throughout Burma and 8iam.

S. LOKRIOIDES, Ilodg.

jS. Assainfnui.i, ilacC'lell.

S. nbjfhu, Tytler.

8. similis, Gray.

Colour rufous olive-brown. The base of tho hairs greyish-black, and their

remainder banded yellow, black and yellow, and brown or blackish-tipped. Throat
and belly greyish or sullied white, tinged more or less with rufous, but never with
bright orange, as in <S. lul;riah. Tail similar to the back, l>iit the hairs more coarsely

aniiulated.

This species ranges into Arakan and I'reparis Island, and stretches from Nipal to

Western Yunan.

S. LOKKLin, Hodg.

Colour deep ferruginous olive-brown. Belly rich orange. Tlio bands on the

hair are orange, not yellow as in S. lokriuides, and the terminal black tip to the tail

is broad, but tipped with orange or white. A white tuft behind the ear.

From Nipal to Assam, ranging into Arakan.

S. ATBODORs.vLis, Gray.

Colouration of two tyjies. In the paler type, the back and the feet are yellowish

rufous, the top of the head orange red, and the under surface and the inside of the

limbs chestnut. Tail ringed orange and black, the former colour being terminal. In
the other type the back is black, with generally, but not ahvays, white whiskers.

Head cind body 8-9
; tail 10-25 = 1915 inches.

Mr. Blanford remarks, "I have only seen S. atrodorsalis from the northern
portion of the Tenasserim provinces, the species has not yet, so far as I am aware,

been recorded from Jlergui or Tavoy, nor is it known to occur west of the Salween
River. It abounds around Maulniain and Amherst, and in the valleys of the

Hoimgdarau and Attarau Rivers." '

S. RUFIGENIS, W. Bl.

This sc|uin'el is nearly the same size as S. caniceps and S. atrodorsalis, but tho

tail is much shorter, its length, without counting the liairs at the end, being always
considerably less than that of the head and body ; it is distinctly distichous below.

i'ur soft throughout.

Upper parts dark olive, frizzled, checks ferruginous, a small white spot beliind

the ear, lower parts white, tail hoary, black with white rings and tips above, chestnut

below.

The colour of the back and sides resembles that of specimens of <S'. catiicep.s in

which there is no yellow or rufous tinge, being a fine mixture of bhick and pale

' " Error is provorbially inimort.il, anil conscqueutly. attention cannot be too frequently called to

the circumstance tliat tlie localities assigned to tliis species and to many other Asiatic sijuirrela in

IJr. Gray's lists are incorrect."
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yellow, tlie sides rather paler. The fur on the hack, as in several allied species of

squirrel, is of two kinds, the tiner and shorter hairs heing dark leaden colour at the
base, pale yellowish grey at the tips, and ahout a quarter of an inch lung in the
middle of the back, the longer hairs are coarser, about half an inch long, and black

with a pale yellow ring near the end, the tijjs being black. As usiuil the longer hairs

arc most abundant near the middle of the back, less so on the sides. Forehead
rufous mixed with black, tlie sides of the head are dark ferruginous above, paler

below, shading otf gradually into the colour of the face and throat. Ears rounded,

covered thinly inside and out with short hairs ; a little patch of silky white hair

behind each ear is concealed by the ear conch when the ears are laid back. Whiskers
black. The hairs of the lower parts are dark grey at the base, white at the ends,

thei-e is a tinge of rufous on the fore neck and throat in some specimens. Fore limbs

yellowish olive outside, like the sides, whitish inside, hind limbs also whitish within,

but more rufous outside. Tail clad above with black hairs, haviug a white ring near,

but not at their base, and wliite tips, so as to produce a very beautiful hoary appear-

ance, lower surface of the tail chestnut, the longer hairs on the sides with black and
white tips.

None of the other Burmese or Himalayan squirrels resemble the present form,

nor am I acquainted with any Malay species with similar colouration. The nearest

approach is perhaps made by ij. Pfnnji, found at Sechuen in China. This species has

a yellow spot behind the car, the lower surface of the tail is ferruginous, and the

belly white, but it wants the ferruginous checks, it has no white tips to the hairs in

the upper surface of the tail, aud it is more rufous above, the latter character being,

however, of little or no importance.

The Himalayan Sciiirus hkriah also possesses, I find, the small whitish tuft

behind tlie ear, though less developed than in S. rnfigniis; the colouriug of the lower
parts and tail are, however, conspicuously distinct in the two forms. The presence
of the white spot in S. lokriah affords an excellent character lor distinguishing this

species from S. lukrioides.

S. PYGERTTHBUs, Is. Geoffr. St.-Hilaire.

Back and basal third of tail dark olive-gi'oy. The rest of the tail nnged
yellowish and black, and black-tipped. The under parts yellowish. The feet either

yellowish or like the upper parts. The hairs of the back are banded dark and yellow.

Pegu and Upper Burma, where the colouration is jjaler than in the Southern form.

S. PnAYEEi, Blyth.

S. hypcrydirus, Blyth.

Resembles S, pi/grrythrus above, but lower parts are rich orange red, which
extends beneath the tail. Mr. Blanford remarks: "Tins species, as noticed by Blyth,
is only known to occur west of the Sidween. It is not, so far as 1 am aware, found
west of the Sittoung ; in the Irrawaddy Valley in I'egu, it appears to be replaced by
S. pygerythniH, wliilst further north, around Ava, it is represented by the closely

allied S. lilunfnrdi, into which it doubtless passes. S. Phuyrei, Jlr. Davison tells me,
is found north as far as I'ah-Khyoung at the southern extremity of Ivarcn-ni (the

country of the lU^d Karens).
" The following are dimensions of a female from Thaton :

"Length—head and body 9-6; tail ll-2 = 20-8 inches."

S. Blanfordi, Blyth.

Fur above grey, finely punctulated with black and grey. Tail grey, black-
tipped. Hands and feet yellow. Below pale orange-yellow.

Toung-ngoo and Upper Burma.

S. GoEDONI, And.

Upper surface and a narrow line along the sides grizzled olive-brown or greyish.

The chin and sides of throat paler. The chest, belly, and inside of limlis are either
pale yellow or orange-yellow. The ears arc faintly pencilled. End of tail blackish
with yellow tip.

Head and body 9 inches ; tail 7 inches.

Upper ]5ui'ma.
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S. Si.\DF.xr, Aiul.

Closely allied and of the same size as /S. Gordon!, but having its feet and

head orange-red, and a bright brick-red tail tip.

Thigyaiu in Upper Eurma.

S. CANicKi's, Gray.

S. chri/soHotun, Blyth.

S. coHcolor, Blyth.

Above grey or fulvous. Tail grey, grizzled with an abrupt black tip. Inner

side of limbs greyish, sonK^tinies tinged with yellow. Sometimes the nape, shoulilers,

and l)ack are bright ferruginous. Wliiskers long and black. Ears with whitish pencils.

Tavoy and Tenasserim.

S Berdmokei, Blyth.

S. Mouhoiii, Gray.

Odour brownish, rufous on the back. Head, sides, and outside of the limbs

punetulated with yellow. An oljscure black vertebral line behind the shoulders,

half down the trunk. A yellow line from the shoulder to the groin bordered above

with dusky and below with a liroad black band, and below it, a pale yellow linear area.

Under parts white, washed here and there. Tail bushy, the hairs anuulated with four

alternate orange and black bands.

Head and body 7'75 inches; tail 5.

Mr. Blanford seems not quite satisfied as to the union of these species.

" Several skins were procured by Jlr. Davison, and a specimen in spirit was
collected by Jlr. Limborg, of a species of striped squirrel ditfeiing somewhat from

the Museum specimens of S. Berdmorei, but agreeing very well with Gray's description

of S. Mouholi from Candjoja. The Museum sp(>cimens of S. Berdmorei, said by Blyth

to have been collected by himself in ifartaban, have three broad black stripes along

the back, whereas in the specimens before me there are no black stripes and no

distinct darker band in the middle of the back, although there is a slight indication

of darkening in one specimen. In the original desci'lption of <S'. Bcrdi/iort'i, it was
said to have an obscure pale central dorsal streak, flanked by a blackish band, but in

a subsequent description of an example sent from Maulmain the three black bands of

the back were especially noticed. Subsequently S. Muii/io/i was described by Gray
and then identified by the describer with i>. Berdmorei, an identification adopted by

Blyth. It is possible that the two forms pass into each other, but they look very

different, and for the present I prefer retaining Gray's name for the variety before

me, of which the following is a description.

"The upper surface is yellowish-brown, puncticulated, the hairs being black with

two buff rings. The tine woolly under-fur is dark slate-colouied at the base with

buff tips. On each side of the back there are two longitudinal pale lines extending

from the shoulder to the thigh, the upper narrow and well defined, the lower broader

and less marked. Between the two and above the upper pale line, the fur is darker

in some specimens, but apparently this is not constant. The sides below the lower

pale lateral bands are greyish-brown puncticulated. The lower parts throughout are

white, sometimes tinged with buff. The tail luiirs are light brown at the basc,_ then

black, then brown again, then black to near the tips, which are whitish. Whiskers

black. The ears are rounded with very short hairs outside.

"The bare planla on the hind feet extends further towards the heel than in the

more typically arboreal sriuirrels, <S'. canicepx, <S. atrodormlis, and <S. Phayrci, in which

the bare portion ends aljout i to ^ of an inch from the jiroximal extremity of the

tarsus, whereas in S. Ilouholi it extends to the joint. The claws too in /S. Ihuhoti

are rather less curved, and the pads on the feet ai)|)ear more raised."

J.ength of adult female—head and body 7-3; tail 5-8; tot;il 13-1 inches.

Jlartaban and Tenasserim (where rare).

S. MacClellaxdii, ][orsfield.

S. remhertnnii, Blyth.

S. Barbei, Blyth.
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Olive-brown, each liair liaviiiK a dark-lirown or blai'kisli tip, a subapical yollow

band and a slaty base. A palo yellow band from the nose to the tail, which involves

the orbit. This band is marginal above, with a dusky line. A narrow black vertebral

line from the shoulders to the tail. Ears end in a distinct white pencil. Under parts

dusky yellowish-white, or frreyish, washed with yellow.

Ranges from Xipal to Tenasserim and Siam, and is found at Ponsee, in Yunan,
at 3500 feet elevation.

S. Qui.\(iiESTRiAius, And.

Above olive brownish-grey, grizzled and with a rufous tint, deepest on the back.

A rufous grizzled V)lackish brown band along the median line of the belly, and on

either side of it a broad pure white ban<l. A broad black band from the axilla along

the sides of the belly. Inside of limbs blackish. Tail concolorous with the body

(but the annulations coarser) and black tipped.

Head and body 9-50; tail 7 10 inches.

Inhabits the Kakhyen Hills, at 3000 feet, and seems to have a limited distribution.

S. rRKVosTir, Dcsmarest.

S. Rafflesii, Vigors and Horsfield.

/S. piceus, Peters.

S. rufoijuhiriit, Gray.

S. rufonigra, Gray.

S. erythroiiielas, Temm.
S. atricaptllus, Schl.

S. Horneoensis, Gray.

Macroxus Sarawakcnsis, Gray.

31. Pluto, Gray.

Upper paits black. Tail black with red ti]). BlIow rich maroon red. Sides

of the face, neck and shoulders greyish. A broad yellowish white line runs from the

axilla along the side and over the outside of the thigh to the heel.

Head and body lOoO; tail 10-30; total 20-8o'inches.

Sumatra, Borneo, Banka, The Celebes and Tenasserim.

Tlio various local races have received many distinctive names ; but Anderson
unites aU under one species.

PiEiiOMTS, Cuvier.

Skin of the sides lax, and capable of extension to form a parachute. Dentition

as in Sciuriis. Tail usually round, like a bottle brusli ; in some species distichous

(^Scittropterus).

P. ciNEEACEUs, Blyth.

Fur pale-greyish, mixed with brown, with many white-tipped hairs, which im-

part a hoary appearance to the surface. Tail whitish, with a black tip. The upper
surface of the parachute is reddish-brown, ungrizzled. The under parts are white.

Kanges from Arakau to Tenasserim, where it replaces P. oral.

P. TUNANENSIS, And.

Colour a rich dark maroon (diestniit above, freckled ^^ith white, and posteriorly

rather hoaiy. The terminal portion of the tail is glossy black. Under surface

yellowish white, sometimes mesially tinged with chestnut.

Body 24 ; tail 24 inches.

Inhabits Teng-yue-chow in Yunan.

P. ALBONIOEE, Hodg.

Back and tail palo brownish-grey. Pai-achute externally ricli brown. Fur slaty

at its base, then brown, and terminally yellow, with an occasional brown tip.

From Nipal to Burma and Western Yunan.

P. lIoKSKiEi.iiii, Watcrhouse.

I'. (I'irinitidcii.i, Wagner.
P. Phayrci, Blyth.
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Upper parts and tail rich uniform rul'oiis brown. Tail below brif^'ht rusty, busby
and (li.sticbous. Siiles of tbc faco and niiiri^in of tlio paracluite rcddisb yellow; dorsal

surface of paracliute dark brown. Below yellowish white, the hairs without a dark

base. The hairs of the upper parts with a grey basal portion.

Body 9-00
; tail 8 25 inches.

Ranges from the Malayan Peninsula into Tenasscrim.

P. SPADICECS, Blyth.

Above bright rusty bay, below white, with the parachute, limbs and tail dusky.

The terminal third of the tail pale rufou.s.

Body 5 ; tail -l-2.i inches.

Inhabits Arakau.

Famih/ Muridse.

Much, very nuuli has yet to be done before any clear notion of the number of

species of these pci-plexing animals can be arrived at. Plat and dried skins are ne.\t

to useless for discriminating between allied species, and the animals should be pre-

served in spirits for the examination and comparison of a largo series.

Under tlie heading of '• White-hellied Bat," Jfason remarks that "the Eats are

scarcely second to the Termites for the mischief th(y perpetrate. Thi'V burrow' in

the gardens and destroy the sweet potatoes ; they make their nests in the roofs by
day and visit our houses and larders liy night. Tliey will eat into teak drawers,

boxes, and book-cases, and can go up and down anything but glass. In the province

of Toung-ngoo they sometimes appear in immense numbers before harvest and devour

the paddy like locusts. In both 1857 and 1858 the Karens on the mountains west of

the city lost all their crops from this pest ; and it is said that they are equally

destructive occasionally in the eastern districts, but have not appeared for several

years. The natives say it is the same Eat as the one that freijuents houses."

Again, he remarks that Mr. Cross, when on the Tcnasserim river a few months
ago (in 1858), wrote—"The people, in common with all who grow the hill paddy,

over an extent of country more than fifty miles s(juare, are suffering a famine of rice.

This is occasioned by swarms of Eats, which devoured the paddy, or rather cut down
the stalks, j nst as the ears began to fill. The Eats twice visited some parts of this

territory'during the season, so that scarcely a stalk of rice escaped them. I met with

two of these animals, swimming the Tenasscrim where it is more than a quarter of a

mile wide, and succeeded in capturing one. The animal is about five inches from the

nose to the end" (base?) "of the tail, of a slim and nimble appearance, the belly

white, and the rest a mouse colour. During the rains, when the river is much wider

and more rapid, these Eats crossed in columns, as the people say, so abundantly that

a boat, in passing through, caught bushels of them. They only make their appear-

ance at long intervals, like the locusts of other places. It is said to be from twenty
to thirty years since they visited the country before, to any great extent."

It would be out of place to attempt in a work like the present any account of

the synonymy of the Burmese species of Mns, but some of the principal ones are

extracted from a copy of Blyth's memoir of the rats and mice of India, in my posses-

sion, corrected by the author, and six new species added, collected by Anderson in

Yuuan.

Mrs, Liinucus.

M. (Nesokia) ixnicA, Gcoffroy.

Anicola indica, Gray (Hardw. III. Ind. Zool.).

Mus {Ncoloma) providem, Elliot l,Mad. Jour. Lit. Soc. 1839, p. 209).

Mas Jul-, Gray (Mag. Nat. Hist. 1837, p. 585).

Mi/.<) Jlarilwickii, Gray (^idem).

Mils pi/cfuris, Hodgson.
KcMkia Griffithi, Horsfield (Moore's India House Cat. Mamm.).

This is the type of Gray's genus Ne^ohia, whose chief claim to separation would
seem to be bused on its somewliat more powerful incisors and a fancied resemblance

27
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in aspect and habits tn Rhlzomijn, -which !Blyth, who lias studied hotli animals during

life, declares his inabilit)- to sec. It is not certain if this animal ranges into Burma,

though lilyth remarked on the prohahility of its occurrence in the dry region of the

Upper Irrawaddy, and I referred to it a pair taken beneath my house at Toung-ngoo,

which measured—Male, head and body 9-75; tail 7-25; total 17 inches. Female,

8-5 and G ; total 14-5. Blyth remarks he has never seen the tail more than 5-5 inches,

but as the animals were large and old ones, they could not have been ' Bandicoots,'

and there is no other species which it resembles. The female above noted had

besides 16 mammas.

M. n.vxmcooTA, Bechstein.

J\[. gignnleus, Hardwicke.

M. peir/ial (Pennant), Shaw.
J/, nialdbiin'ciin, (Pennant), Shaw.

3r. nnnoriraguf:, IIodgMsn (Ann. Jiag. N. H. 184.3, p. 20G).

M. {Xeotnmn) glganteun, Elliot (Mad. Jour. Lit. Soe. 1839, p. 209).

M. sKfifer, Horsf. (uec apud Cantor).

The ' bandicoot ' or pig-rat. Myae-ky wet.

The occurrence of this rat in Burma rests on Mason's authority, who gives the

above vernacular name for it, but no details, and as it occurs in Siam and the Malayan

Peninsula, it may not improbably occur in Burma likewise. Hardwicke describes a

female as measuring—Head and body IS'o; tail lo'O; total 26-5 inches, and weight

21bs. 1 1 .^oz. and the males attain 3lbs.

Good Burmese specimens of both the above species arc wanted to establish

correctly their range and distribution.

M. DECU5IANUS, Pallas.

M. Korvegiciis, Batfon.

M. decumanoides, Hodg. apud Gray (nee Wateihouse, nee Horsfield).

M. brunnem, Hodg. Gray (ncc Blyth).

The common brown rat.

Colour above dusky, cinereous brown with a yellow tinge. The short hairs slaty

at base with yellow tips, the longer hairs blackish. Below dirty pale ashy.

Head and body 10-.5 inches; tail 8-25; total 18-75.

Introduced at the ports by ships, whence it has spread into the interior.

M. Andamanensis, Blyth (J. A. S. B. xxi.^:. j). 103).

21. Nicoharicus, Scherzer? (Zool. Notara Exp.).

M. setifer, Horsf. (apud Cantor).

Colour and cars much as in M. decumanu.i. but the fur darker on the back and

paler on the sides ; the long piles being flattened and spinous.

Head and body 8 inches ; tail 8 ; total 1 (! inches.

The indigenous rat of the Andaman Islands.

M. CAUDATioR, Hodgson.
31. cumamomeus, Blyth.

Colour bright cinnamon, with inconspicuous black tips, and below white, the

two colours abrujitly divided.

Length—head "and body G; tail 7-75; total 13-75 inches.

Inhabits the Sittoung Valley. (Shwe-gycen.)

M. TsoiinsruLUs, Blyth (Jour. As. Soc. B. xxviii. p. 294).

M. rufencena (Auctorum, of Burma).
M. Berdmorei, Blyth? (Jour. As. Soc. B. xx. p. 173).

Colour dark grey, scarcely rusty, with much black intermixed. Fur coarse anil

hispid. Feet and belly white. Rodential tusks yellow. Tail thinly clad. Mamma) 12.

Inhabits Pegu and Tenasserim.

A large male from Rangoon measured

—

Head and body 7-20; tail 720; total 14-40 inches.
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^I JidUF.iisir, And.

Uniformly f^rizzlcd lilarkish-'brown ahnvo, paler on tho siilcs. Fcnt, tail tip, and
bolly pale yellow ; tho pale and dark colouration distinctly defined. Feet .stron<^.

Claws short and strong. I'ads well developed. Ears ovate. The last molar consists

of a broad anterior fold and a .small one belund it.

Head and l)ody (female) 9-00; tail lU-L!(i=19 2G inches.

Hotha at -1500 feet.

M. Sl.vdeni, And.

Reddish-brown, many of the hairs with broad yellow tips. Cheeks sffyi*^!'-

rnfous. Throat and chest white. Belly ami under parts yellowish-whife. Feet and
pads well developed. Ears largo and rounded. Claws somewhat long and sharj).

Head and body (female) 6-30
; tail 7-20 = l;5-50 inches.

Burma and the Kakhyen Hills at 3.500 feet.

This species is closely allied to J/, nitidus, Hodg., but has a less elongated skull,

shorter nasals, and a more abrupt frontal contraction.

M. BUBBicos.v, And.

Above dark rusty brown, paler on the head and shoulders. Sides tinged with

grey. All the under parts silvery white verging to grey, with a faint yellowish hue.

Ears small and pointed. Hind feet long and narrow. Claws sharj). The .skull is

distinguished from that of ^[. Shideni by its elongated nasals, which reach back to

behind tho posterior border of the supraorbital foramen, while in M. Sladeni the nasals

barely project behind its anterior border.

Head and body (male) 5'70; tail 5'15 = I0"85 inches.

Inhabits houses at Ponsee and Hotha.

M. YuNMNENSis, And.

Above dark rich brown, with intermixed pale hairs with broad brown tips. All

the under parts yellowish, marked with rufous. Ears largo and rounded. Claws

compressed, curved, strong and sharji.

Head and body (female) o-45 ; tail 6-15 = 1 1-GO inches.

Inhabits Ponsee and Hotha.
This is the common house rat of the country. Its skull resembles tliat of

M. Sladeni, but has a shorter muzzle.

M. CONCOLOB, Blyth.

Common small thatch rat.

Colour rusty brown above, paler below.

Inhabits Pegu and Tenasserira.
" This species conducts fi'om the long-tailed arboreal rats to the ordinary house

mice " (Blyth).

M. BABius, Blyth.

Colour above rufous chestnut, below white.

Resembles M. oleraceus of India, " but the eye fully twice as large, and black

whiskers " (Blyth).

A female from Schway-gyeen measured—head and body 3 ; tail 4^ inches.

M. Peouensis, Blyth.

Colour pale fulvcsccnt olive-brown above, slightly yellowish-white below. Fur
full and dense. Tail well clad. A field mouse.

Head and body Z^ ; tail 3 J ; total 7 inidies.

" A particularly well distinguished species, of which there is an unmistakable

specimen nuirked fiom the I'hilippines, in the Derby Museum, Liverpool" (Blj'th).

jr. uRiiAxt's, Hodg. (Ann. Mag. N. H. 1815, p. 'J09).

J/, duhius, Hodg.
J/, miincii/iin, apud Elliot and Kelaart.

M. Manei, Gray (undcscribed).

The common house mouse of India.
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Colour above embrowned, ruddy luteons, l)elo\v lutcoiis, more or le?s rnfcsoetit.

Ilead and body 2J ; tail 2 J; total oV iucbes. llescml)les tlio Englisb mouse (J/, iina-

cidus), but bas smaller cars, larj^or eyes, narrower paws and tbo tail one-fourtb longer,

measuring 3 incbes in If. muncidm and 4 in M. urhanus. Has been received from.

Port Blair, where doubtless introduced.

M. NITIDDLUS, Blyth.

Colour as in M. decumanus, with the under parts subdued white, tolerably well

defined, llodential tusks conspicuously larger than iu M. muscidm or JI. urbanm.

Head and body 3"25
; tail 3'25

; total G'oO inches.

Type from Schway-gyeen.

M. KAKnvENSis, And.

Fur long, dense, and soft, reddish-brown above, with a speckled appearance duo

to the stronger hairs having brown tips. Under parts silvery greyish white. Eais

brown. Tail brown, paler below. Ear large and rounded. Claws compressed,

curved, and shai-p.

Head and body (female) 2-90
; tail 3-3C=6-26 inches.

Ponsce, in the fields.

This species differs from M. iirlunus by its relatively shorter t;iil and larger ears.

The nasals too arc more elongate, and carried farther back than iu M. iirbamis or

M. Jwmurus.

M. TICUL0RU.M, And.

Fur short, soft and dense, dull dark-brown, tending to blackish on the back, and
pa.ssing into pale dusky brownish below. Ears and tail brown. Toes with shining

greyish yellow hairs. Ears somewhat large, rounded. Claws compressed, moderately

long and sharp.

Head and body (female) 2-90; tail 3- 14 = 6-04 inches.

Inhabits Ponsee and houses of the Kakhyens.

M. OLEEACEns, Bennett.

Rich rufous or chestnut red, paling to brown on the ears and muzzle. The
cheeks and under parts white, with a yellowish tinge. Eye rather large. Ear rather

largo and rounded. Claws short.

Head and body (female) 2-41
; tail 3-65= 6-06 inches.

From Nipal to Burma.
Anderson describes his specimens as having no "true claw," but only a "flattened

nail," on the first and fifth digits, the ungual cushions on which arc) moreover tull

and rounded and not compressed as on "clawed digits." Three well-distinguished

species of mice from the Khasi Hills have also been described : J/, cunicidaris, Blyth
;

J/, erytkrotis, Blyth, and M. ghjroides, Blyth (J.A.S.B. xxiv. p. 721).

According to Mason, "There is a water rat throughout the country which
burrows in the banks of streams, and takes to the water, when pursued."

Hapalomts, Blyth.

Limbs short, toes remarkably corrugated beneath, the lialls of the ungual
phalanges greatly developed, and protruding beyond the minute claws of the fore feet,

and equally with the more developed claws of the hind feet. Tail ve'-y long, the
terminal fourth being remarkably flattened, and furnislied with hair nion; developed
than perhaps in any other truly marine form. Dentition as in Mas, but rodential

tusks broader and flatter.

H. L0N0icAUDATn,s, Blyth.

Fur long and soft, above brown, white below. The hair of the upper parts is

for its basal two-thirds slaty, then glistening brown, with black tip. Whiskers long,

fine and black. A tuft of fine black hair anterior to the cars.

Head and body (male) 5-75
; tail 7-2.")= 13-00 inches.

Inhabits the valley of the Sittoung (Schwagheen).
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Famihj Spalacidae.

KinzoMYs, Oral/.

Head large, with largo rodcutial tusks. Body massive. Eye small. Ears naked.

Feet short, strong. Tail short, thick, naked. Jlolar teeth rooted at all ages, " ovuu

before they have ajjjjeared externally " (Anderson). Burrowers and nocturnal.

E. CINKKEUS, jraeC'lelland.

M. Sumntrensis, RafH(!s.

It dii-an, Tcmm.

Tlie large bamboo rat. Pwai.

The original name Suiiuitreiisis is inapplicable, as the animal has not been found

in Sumatra. The native name dckaii substituted by Temminck is e([ually objectionable,

as, according to Anderson, it has led to the absurd idea of the animal occurring in

India ("the Dekkan"), so that ilacClelland's name would seem to claim recognition.

This species possesses always the white head spot, and in the young the head
is particularly rufous, suggesting, .says Anchirson, a. " general resemblance to that of

the nearly allied form iiiphneuK." It grows to about 2 i'cct in length, of which the

tail measures a fourth. Tbis .species inhabits the Malayan Peninsula and Siam, and
perhaps ranges into Tenasserim.

R. ERYTHROGENys, And.

Allied to R. Sumatrennh, but distinguished by its "light red clieeks" and by
the " absence of white spots on the forehead." Uiiper parts dark ii'on grey, becoming
almost black on the top of the head, where it abruptly ceases in a point between the

eyes. Lower parts wliito, more or less tinged with grey, and reddish.

Head and body (female) 14-75 ; tail 5-35 = 20-10 inches.

Inhabits Martaban and Tenasserim.

This species is based on a living female from the Sahveen Valley and a specimen

from Tenasserim.

R. PEuijjosns, Blyth.

Above brown, grizzled with white. The hairs at their base slaty and many of

them white tipped. Under parts similar to the upper, but less grizzled. Ears, noso

and feet dusky canieous.

Head and body (male) 1300; tail 4-00 = 1700 inches. Females are smaller.

Ranges from the Cherra plateau to the Kakhyen Hills and to Cambodia.
The skull of this species, says Anderson, is not only larger than that of R. badius,

but more expanded and flattened in the frontal region. In the present species also

the promaxillaries do not extend behind the nasals, which they do in R. badius, and
almost embrace their hinder extremities.

R. BADirs, Hodg.
R. castmieus, Blyth.

Fur fine, the hair for its basal two-thirds grey, and its terminal third some
shade of chestnut, brightest on the head, and dullest ou the rump. Muzzle and
chin greyish-brown.

Head and body 7-00
; tail 2-45 = 9-45 inches.

Ranges from Nipal into Arakan and to the Kakhyen Hills.

R. MiNOE, Gray.

AUied to the two preceding species, but of a dusky-brown colour, with white
muzzle and around the eye, and pale naked feet. Blyth observes: "I obtained a

living specimen of this animal when in Upper ^Martaban, but the skin of it got

BpoiUid ; and I at once recognized the same species in two drawings of it as obtained

in Siam by Capt. Finhiyson. It has likewise been obtained at Yanangeen, on the
Irrawaddy. It is even included, together with R. sitien.si.^, Gray, in Mr. H. Walker's
'Catalogue of the Mammalia of Assam' (ibid. iii. p. 2(')7) ; but both species are there

in need of verification. Masou remarks that 'this animal, w-hich burrows under old
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bamboo roots, resembles,' to some extent, ' a ilarraot more tlian a l?at, yet it lias

jiuich of the Rat in its habits. 1 one uight caught a spetimcn gnawing a coco-nut,

while canqiing out in the jungles.' According to Jlason the Bghais call the liainboo

Hat Khdi, and they say that there is the Bamboo Khai, the Heed Khai, the Marauta
Khai, and the If'ie, a very small .species of the .same tribe." In R. iSumiifrensis the

fur is thin and bristly. The other three here given are smaller animals, with shorter

tail and the fur soft and dense.

The liamboo Kats are inoffensive animals, seldom seen out of their burrows.

Dr. Andei-son remarks: "The young are quiet and inoffensive, but the ferine adults,

more especially the males, are very fierce, and at once show fight, without thiuking

of retreating, emitting a peculiar hissing grunt as they charge. The female also,

when in company of the young, becomes greatly excited when captured, and I have

seen one in these circumstances, when her own young were placed beside her, rapidly

kill them off, one after another, as they fondled her and searched for her teats to suck,

but on the other hand in confinement I have known an adult female to be perfectly

docile."

Fain ill/ Hystricidse.

Dentition, I. § ; R.T. f ; P.ll. i M. «.

Clavicles imperfect, attached to the sternum only.

Hysteix, Linnceus.

The body covered with spines, some stout and rigid, others long and flexible.

Tail terminates in a brush of open tubes, of a parchment-like material, supported on

slender stallis, which when violently agitated produce a rattling sound.

H. Bkxg.u,ensis, Blyth.

Crest small and thin. The body spines flattened, grooved, and terminating in

a slight seta. Flexible quills white, with a black central band. Thick quills white
towards the base, the rest black, with a white tip. A distinct white gorget.

Head and body 28 ; tail 8 inches.

Ranges from Bengal into Arakan.

H. Tltjanensis. Andamans.

Yery near to II. {Acanthion) Javanira, but possessed of a moderate crest, and
equally near or nearer to H. sub-crlstata, Swinhoc, from which Anderson dissociates it

on the presumption from Swinhoe's remarks that that species is not an Acanlhion, as

the present one is. Colour dark brown on the head, neck, shoulders and sides, passing

into deep black on the extremities. A narrow white line from the gape to the

shoulder. Below whitish. In the skull the nasals tcrniinatc anteriorly to the orbit,

and even before the anterior angle of the external portion of the lacrymal.

The country East of the Kakhyen Hills, between 2000 and 4500 feet.

The porcupines of Burma have not been properly determined, and Blyth only

doubtfully refers the common species to Bengahnsin, and alludes to the probable

occurrence of H. loiigicauda also in Tenasserim. Dr. Jlason observes, " An individual

lately turned up in my compound, and it was amusing to see how the animal defended
itself. When pursued, it uniformh" rushed into tlie nearest corner, put down its

head, as if it would conceal itself, erected its quills like a hemisphere of spears, and
shook together the quills of its tail, which produced a rattling noise in toucs of

defiance. In that position it seemed fearless of all attacks."

Family Leporidae.
Dentition I. 8 ; E-T. f ; P.M. '; ; M. J.

Lepus, Linnaus.

L. Peguensis, Blyth.

Pegu hare. Phu-goung.

Distinguished fiom L. rujicaudatus of India by the tail being black above. Tho
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colour of the upper parts contrasts sharply with the wliitc of the belly, instead of

p-ading into it. The fur above is basaUy duslcy-jjrey, thin, black, and finally fulvous-

brown, witli black extreme tips (size as in It. rnjicaudutus).

Inhabits tlie open country in Northcni I'egu.

Order CHIROPTERA.

Tlie fore limbs with four elongated ulnar digits united by a membranous

extension of the integument, ilaramffi pectoral.

Sub-order MEGACUlIlOPTEltA.

Fnigivoroua bats.

Crowns of the molar teeth smooth, marked with a longitudinal furrow. Bony
palate continued behind the last molar. Index finger generally terminating in

a claw. Pyloric extremity of the stomach greatly elongated.'

Fmgivorous. Limited to the tropical and subtropical regions of the Eastern

hemisphere and Polynesia.

Family Pteropidse.

Ptekopus, Brisson.

Jfuzzle long, narrow and cylindrical. Upper lip with a vertical gi'oove in front,

bounded laterally by naked prominences. Index finger with u distinct claw. Tail

none.

Dentition, I. \ ; C. ; ; P.M. ,'
; M. «.

P. MEDius, Tem.
P. Edwardsii, Geoffrey.

P. hucocepJialus, Hodgson.
F. Assamemis, MacClelland.

Lcn-hwai. The Indian flying fox.

The nape of the neck and shoulders are usually reddish yellow, or golden

yellow, or pale straw-colour; the varying colours depending on sex, age and season,

females being darker than males. The remainder of the fur is blackish or dark

brown, often grizzled with greyish hairs.

Length of a male, head and body, 10-5 inches.

"This large bat has been very appropriately named the "Flying fox," for it

bears a strong resemblance to a small fox in everything but its wings. Nor is it

very small. Adults measure from three to four feet across the wings from tip to tip.

They abound on the coast, and it is quite impossible to keep ripe fruit from their

depredations without inclosing it in basket-work." A good description of this animal

was given by Lieut. Tickell in the Calcutta Journal of Natural History, who remarks

:

" It must have been a familiar sight to many to see some huge tree in the centre of

a village, on the skirts of a forest, or in the midst of a wide plain, garnished by hun-

dreds of the dangling bodies of these animals. A person stationed near such a spot

at the first break of dawn might see the Pteropi come stealing back to their retreat

from aU quarters. From the arrival of the first comer, until the sun is high above

the horizon, a scene of incessant wrangling and contention is enacted amongst them,

as each endeavours to secure a higher and better place, or to eject a neighbour from

too close vicinage. In these struggles the bats hook themselves along the branches,

scrambling about hand over hand with some speed, biting each other severely,

striking out, with the long claw of the thumb, and shrieking and cackling without

intermission. Each new arrival is compelled to fly several times round the tree,

' The descriptions of species of tliis order are condensed from t)iose contained in the admirable

monograph of Asiatic Chiroptera by (i. U. Dobsou, M.A., F.L.S., ett., London, 187G.
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bfinf; tlireatcned from all points, and \\\in\ lie eventually hooks on, has to go

through a scries of tomhats, and be probably ejected two or three times before he

makes good his 'tenure.' The 'alarums' and 'excursions' continue till 8, 9, or 10 a.m.,

when the bats get sleepy, and hang side by side in peace, fanning themselves with

their wings, which in repose they wrap around the head, slumbering with the chin

on the breast, and the muzzle covered l)y the Tuembrane of the last phalanges. The
usual noises of a village, in the centre of which they often select their roosting-placc,

do not appear to disturb them, or to cause further stir, than the production of two or

three heads, from within their mantles, which after a look on the houses and people

below, and a few rapid tremulous movements of the ears, are again popped into their

envelopes. The report of a gun causes dreadful commotion. They rise in clouds

from the tree, and continue circling round and round, having to fight their battles

over again, when left to resettle, and to go through the whole scene, shrieking,

cackling and contention of the morning. . . The flying fox is easily tamed. It will

eat or i.h'ink from the hand a day or two after capture even when wounded. It

drinks eagerly at all hours, lapping milk or water with its long pointed tongue, and
it readily learns to eat in the day-time as well as at night. ' Hookey,' as a tame one

has been named, has become perfectly familiar, rather fearless than tame, for he

attacks the approaching hand, tooth and nail (literally), although he will eat and
drink from it. He is accommodated with a high narrow box, having a projecting

gi'ating, to which he hangs suspended, endeavouring to grapple all passers, with sound

hook or thumb claw (one being broken in capture), to see whether they have any
eatables upon them. When angry, he opens his mouth, growling or cackling in the

fashion of a moukey, and striking out forcilily with the aforementioned claw or hook.

If the contest wax too warm for him, he swings round, and strides back into the box,

head downwards all the time, of course." These animals are very cleanly in their

habits, and when about to void their excrement, adroitly reverse their position by
letting go with their feet and holding on with their thumb-claws, when, as Tickell

remarks, there is " with reference to its own head, no further occasion for precaution !

"

They are much infested with a very nimble spider-shaped tick. There is but one

species throughout India and Burma ; unless P. edidis, Geoifroy, also should prove to

range into Southern Tenasserim.

P. NiCOBAEICUS, Fitz.

P. melamtus, Blyth.

Resembles P. medhcs, but the skull differs in being shorter, wider across tlie

maxillai-y and nasal bones, and in having all its processes and crests more strongly

developed, and in the foramen ovate being divided by a process of bone, which is

wanting in P. meih'us.

Inhabits the Nieobar and Andaman Islands.

CvNOPTEKUs, P. Cuvier.

SIuzzlo much shorter and comparatively thicker than in Pteropun, hut otherwise

similar. Tail present, save in C. ecaudatus, from Sumatra. The shortness of the

muzzle causes the sujipression of the last molar.

Index finger with a claw.

Dentition, I. J or J; C. .j ; P.M. J ; M. ^
Sub-genus Ctnopteeus. Incisors i.

C. (PtEUOPUs) M.IEGINATUS, Gcotf.

Ptiropics tittheicchilus, Tern.

Paehi/soma Diardii, Is. Oeoffr.

P. Dm-anccllii, Is. Geoffr.

P. hrevicaudatum. Is. Geoff.

P. Luzoniense, Peters.

Pteroptis pyrivoncn, Hodgson.
Ci/nopterus Jlorsfieldii, Gray.

Meuthcrura marginata, Gray.
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Colour of fur very variable ; ilark-browQ, reddish-brown, snufF-brown, olive-

brown ; and during the breeding season the male is distinguished by a eoUar of stiff

radiating reddish yellow hairs, the eoarseness and colour of which appear to depend
upon the presence of glan<ls on the sides and on the inferior surface of the neck,

siniihir to those on the shoulders of most species oi Pteropiis. Eyes white margined.

Lengtli of male, head and body, 4'4 inches.

Inhabits the whole of India, Arakan, Pegu, Tenasserini, and the Andaman
Islands.

BIyth says this is an " extraordinarily voracious feeder, and will devour more
tlian its own wciglit at a meal, voiding its food, api)arently but little cliaugcd, while

slowly munching away."
This statement is corroborated by Dobson, who writes (Monograpli Asiatic

Chiroptera, p. 25) :
" To a specimen of this bat, obtained by me at Calcutta, un-

injured, I gave a ripe banana (])lautain), which, with the skin removed, weighed
exactly two ounces. The aninud immediately, as if famished with hunger, fell upon
the fruit, seizing it between the thumbs and the index fingers, and took larg(^ mouth-
fuls out of it, opening the moutli to the fullest e.xteut, with extreme voracity. In
the space of three hours the wliole fruit was consumed. Next morning the bat was
killed, and found to weigh one ounce, half the weight of the food eaten in three

hours ! Indeed the animal when eating seemed to be a kind of living mill, the food

passing from it almost as fast as devoured, and apparently unaltered, eating being

performed alone for the sake of the pleasure of eating."

C. BRACHVOxrs, Miill.

C. nmrginatus, var. Aiiifiimeniis, Dob.

llcsemblcs C. marginatiis, but the ears arc ranch smaller, 0'7 long, Ifl-l liroad,

against 0'9.5 and O'G in C. iii.an/inafun.

Inhabits the Andaman Islands.

C. BRACHYSOMA, DobsOn.

Body short and thick. Eur slaty blue, with a greyish or silvery tinge, the tips

of the hairs sooty-brown.

Length of adult female, 2-9; tail 0-2o=:3'15 inches.

Inhabits the Southern Andaman Island.

C. SCHEEZEEI, Fitz.

Resembles C. marginalus, but its ears are much smaller and not margined with
white.

Length of adult female 3'70
; tail 0'5.5= 4'25 inches.

Inhabits Car-Nicobar Island. Found beneath the leaves of cocoa-nut palms.

Cyxonyctjiris, Peters.

Muzzle long and cylindrical, upper lip with a wide groove in front, with smooth

not elevated margins. Inde.x finger with a claw. Tail short.

Dentition, I. J; C. | ; P.M. f j M. f

.

C. (Pteeopus) amplexicaudatds, Geoff.

Pteropus Leschenatdtii, Desmar.

P. seminudus, Kelaart.

Head long, triangular. Upper lip with a wide groove directly continuous with

the emargination between the nostrds. The edges of the groove smooth, not

thickened as in Pteropus and Cymipteriis. Ears moderate, triangular, rounded at

tlio tips. Fur short, from dark olive or smoky-brown to reddish or yellowish-brown.

First lower premolar small, not half the size of next one.

Length of male, head and body, 4'3; tail 0'6.5 inches.

Inhabits Bengal, Southern India, Burma, etc.

EoNYCTEEis, Dobson.

Muzzle long and cylindrical, upper lip with a shallow vertical groove. Index

finger without a claw. Tail short.
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Duntition, I. \ ; C. j ; WW. !-. ; M. g.

E. sPEL^A, Dobson.

Head long, abruptly narrowed in front of tlic eyes. Tongue very long and

pointed. Fur of a uniform dark eoloiir. Tail about liulf an inch, half inclosed in

the narrow interfenioral membrane as in Ci/yionyctcrit.

Length of male, head and body 4-5
; tail O'oo inches.

Inhabits the Farm Caves near Maulmain.

Mackoglossus, F. Cuvier.

Muzzle cylindrical. Upper lip not grooved in front. Tongue very long and

attenuated. Index lingers with a claw. Tail very short. "Wing membrane from

the base of the fourth toe.

Dentition, I. $ ; C. f ; P.M. J ; M. «.

M. (Pteropus) minimus, Geoffroy.

Pteropus rostratust, Horstield.

IMuzzle cylindrical, very long and narrow. Tongue long, attcmiated in its

terminal third, and covered with numerous brusli-like papilla?. Fur reddish-brown.

Upper incisors in a triangular series, very small, scarcely raised above the level of the

gum, each tooth separated from the next by an interval.

An adult female, head and body 2'3 inches.

Inhabits the Hiraahiyan Mountains, Burma, etc.

IJoiii/cti'ri.f and Macruc/htisus are social bats tenanting caves in frequently incredible

numbers, from which they issue at dusk in a living stream, which has been not

inappropriately likened to the smoke from a ship's funnel. Mr. Alfred Hough has

noticed that at the Pahghat cave above Kaugoon, numbers of Kites and Hawks
assemble near the caves at evening and seize and devour numbers of the bats when
they first issue forth.

The 'guano' afforded by the species inhabiting the Farm Caves, and others iu

the Martaban district, is collected by Chinamen iu Maulmain for use iu their gardens.

Sub-order MICROCUIROPTJERA.
Insect iroroiis bats.

Crowns of the molar teeth acutely tubercular, marked by transverse furrows.

Bony palate not continued laterally behind tlie first molar. Index finger not

terminated by a claw. Stomach simple, or with the cardiac extremity more or less

elongated. Caruivorous, feeding principally on insects, but the larger species

devour small vcrtebrata as well, such as frogs, sparrows, and the smaller bats

themselves. Distributed through the temperate and tropical regions of both

hemispheres.

Without plates it is impossible to convey an adequate idea of the curious nasal

appendages of many members of this division of Chiroptera, but full descriptions and

plates arc contained iu Dr. Dobson's Monograph on the Asiatic Chiroptera, from

Avbicli the present notes on the species of Bats inhabiting Burma have been mainly

derived.

Family Rhinolophidae.

EHINOLOPHIN.E.

First toe with three, the remaining toes with two joints each.

IlniNOLornus, Geoffroy.

Nose-leaf very complicated, consisting of three distinct portions, anterior, central

and posterior. The anterior horizontal portion is horseshoe-shaped, usually angularly

emarginate in front, containing within its circumference the nasal oriticcs, and the

central erect nasal process ; the posterior nose-leaf is triangular, erect, and with cells

on its anterior surface ; the central process rises between and behind the nasal orifices,
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is flattenoil autcrinrly, and postoriorly seiuls backwards a vertical, laterally com-

pressed process, wliich is either couucctcd with the frout surface of the posterior

nose-leaf, or is free.

Dentition, I. ? ; C. H ; P.M. J ; M. f

.

Second lower premolar minute and placed exteriorly to the rest. First upper

premolar niinuto, ])oititcd, standing in the row with the rest or jammed in the outer

uugle between the closely approximated canine and second largo premolar.

E. LUCTUS, Tem.
R. morio, Gray.

R. perniger, Hodgson.

This is the largest of the genus, and remarkable for its peculiar and highly

developed nasal appendages. Fur long and dense, usually of a jet black colour, witli

grey tips to the hairs, wlience its specific name, but all shades to reddish-brown have

been observed.

Adult male, head and body 3-6
; tail 2-25 inches. Breadth of horseshoe 0-65.

Females are a trifle smaller.

Ranges from Nipal to Sikkim and the Khasi Hills to Java, and doubtless is to

be found in suitable spots in Burma, that is, on the higlier mountain ranges. Capt.

Hutton described this species as flying rather early in the evening and low, or be-

tween 20 and 30 feet from the ground, round buildings and large trees in search

of beetles. It appears to be a solitary species found in pairs, and not congregating

together as some of its congeners.

E.. AFfiNis, Horsiield.

R. Roiui, Tem.

Ears shorter than the head, acute. Horizontal horseshoe-shaped membrane
moderate, not extending so far in front or laterally as to conceal the sides of

the muzzle when viewed from above. Extreme tip of the tail projects from the

interfemoral membrane.
Colour varies from greyish or reddish-brown to golden orange-brown.

Length 2-3; tall O'tlO "inches.

Inhabits India and Burnui.

R. Andamanensis, Dobson.

Resembles R. affinis, but the anterior horizontal horsoshne-shapcd membrane is

very broad, completely concealing the muzzle when viewed from above. Fur bright

reddish-brown above and beneath.

Length of a male, head and body 2-5 inches.

Inhabits the Southern Andaman Island.

R. Peausoxi, Horsfield.

R. larvatus, A. Milne-Edwards.

R. Yunanensis, Dobson.

Ears large, acutely pointed. Nose-leaf large. Horseshoe broad, projecting

laterally and in front beyond the upper lip, so as to conceal the muzzle from above.

Tail short, and wholly inclosed save the tip. Fur uniform dark-brown above and

beneath, very long and dense.

Head and body 2-7
; tail 0-9 inches.

Inhabits the Himalayas, Tibet and Yunan.

R. MINOR, Horsfield.

R. pusillus, Tem.

Horizontal nose-leaf as in 7?. affinis. Lower lip with three vertical grooves.

Fur light brown above, greyish-brown beneath.

Length—head and body 1-75
; tail 0-85 inches.

Inhabits Yunan and Burma.

R. Gaeoensis, Dobson.

Closely allied to R. minor, Horsf., from which the broad terminal portion of the
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nose-leaf, not cmarginatc on the si(l(-s, distinguishes it. "NVina; membrane from the

ankles ; interfcmoral membrane square, beliind ; the extreme tip of the tail free. It

is the smallest species of the genus.

Length of head and body 1'5; tail 0-7 iiiehes.

Inhabits the Gai'o Hills," Assam, ami will probably be found in Arakan as well.

R. ccELOPiiYi.i.us, Peters.

Ears large, with narrow acute tips projecting outwards, f'hin niaiked with three

small vertical grooves. Fur above brown, the liairs being white towards their base,

liencath, pale brownish •white.

Length—head and body 2-0
; tail 0-8 inches.

Inhabits Martabau and Upper Burma.

PHTLLORHININ^.

Toes equal, of two phalanges each.

PnrxLOEHiNA, Bonaparte.

Dentition, I. t ; C. | ; P.M. f ; M. f

.

Many species are provided with a sac behind the nose-leaf, which can be everted

at pleasure. The sides of the sac secrete a clammy substance, like the galar sac

secretion of Taphozous, and its extremity supports a pencil of haiis of which the ends

alone project, when the sac is inverted.

P. AKMIGERA, HodgSOn.
Hipposideros diadema, Cantor.

F. tiivmhoei, Peters.

This is the largest Asiatic leaf-nosed bat yet discovered, the fully expanded

wings measuring nearly two feet across from tip to tip. Colour dark brown, usually

paler towards the base of the hairs.

Adult male—head and body 4-2
; tail 2-1 inches.

From Nipal to the Khasi Hills and China (Amoy), and doubtless found in suitable

localities in Burma.

P. LEPTOPHTLLA, Dobson.

This species is distinguished from the last by its considerably smaller size, by

the upper transverse nose-leaf being simple, and not lobed as in that species, and by

the incised front edge of the horseshoe, which in /'. nrmiyera is invariably plain.

Length of an adult male—head and body 2'5
; tail l-fio inches.

Type from the Khasi Hills, ranging doubtless into Arakan.

P. DIADEMA, Geolfroy.

Rhinolophiis nobilis, Horsf.

R. griseua, Meyer.
Hipposideros lanhadira, Kclaart.

Ears moderate, acutely pointed, concave beneath the tip. Last caudal vertebi-a;

free. Fur above pale shining buif, for two-thirds the length of the hair, the rest

chocolat<! or reddish-brown, with ashy extremities. Beneath light greyish or buffy

brown throughout.

Length—head and body 3'4 ; tail 2'3 inches.

Inhabits India and Burma.

P. Masoni, Dobson.

The concave front surface of the terminal nose-leaf is dividend into two cells

only, by a median vertical ridge. From the under surface of the sym[)hysis of the

mandible, a small conical bony process projects downwards, about equal to the lower

canine tooth in vertical extent, and covered by skin. In otluT respects resembles

P. diadema, of which it is probably a race, if not a mere imlividual variety.

Length—head and body ;3'6.j
; tail 1"C5 inches.

Inhabits Martaban Province.
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P. si'EOKis, Sclincidcr.

R. Duk/iu)iensi.i, Sykos.

Jlipposideros apiculatm, Gray.
U. penicillatus, Uray.

This species resembles P. larvata, but is distiaguislied by the absence of the

incision in the front free edge of tlie horseshoe, and by the hist caudal vertebra;

being completely free from the interfcmoral membrane.
Length—head and body of a male 2-4

; tail 0-85 inches.

Inhabits Pegu and Upper Burma.

P. LARVATA, Horsfield.

R. insignis, Tern.

Jlipposideros vulgaris, Blytli.

Variable as to colour and devidopraent of the facial appendages. Colour golden

yellow for the basal three-fourths of the hair, tlie remainder dark ferruginous brown.
Sometimes bluish-black, paler towards the base of the hair.

Length of male, head and body 2'8
; tail 1'4 inches.

Inhabits Bengal, Arakau and I$urma.

P. NicoBAREXsis, Dobson.

Ears largo, acute. No frontal sac behind the nose-leaf. The hist caudal joint

alone free. i"ur above, light-brown at the base, then greyish with light-brown tips.

Beneath pale brownish.

Head and boily 3-0; tail I'l inches.

Inhabits the Aicobars.

P. GAi.KRiTA, Cantor.

P. Ldlmaneiisis, Tomes.
P. loiigicamla, Peters.

P. brachyota, Dobson.

Ears comparatively small, as broad as long. Frontal pore small, indistinct, not
larger than in the females of P. laroata. Fur above light brown at the base, the

terminal third of the hairs dark reddish-brown. Beneath similar, but ])aler. The
fur on the shoulders and along the spine darker. Wings and interfemoral membranes
very dark brown. The second upper jiremolar is separated from the canine by a wider
interval than usual in this genus ; in the midst of this space, but rather to the outside,

the small, scarcely distinguishable first premolar is placed.

Length of head and liody 2-0; tail 1'6 inches.

Inhabits Java, Pinang, India, and doubtless Burma.

P. BicoLOR, Temm.
Phyllorhina antricola, Peters.

Ears as long the head. Fur above, reddish-chestnut, the basal thrco-fourths of

the hair reddish-white. Beneath paler.

Head and body 1-9; tail l-2= 3-I inches.

Inhabits the Nicobars, the Himalayas, and Java.

The next species only ditfers in having larger ears, and is regarded therefore as a
subspecies only by Dobson.

P. (HipposiDEKos) EULVA, Gray.
II. murinus, Gray.
lihinolophus fulgens, Elliot.

II. atratus, Xelaart.

P. aurita. Tomes.
H. cineraceus, Blyth.

Ears large, longer than the head. Fur above white for its basal thrcc-fourthg,
the rest reddish-brown or black. Beneath white or pale yellowish white, the wliitc

colour both above and below sometimes replaced by brilliant golden yellow, with the
tips above rich reddish-chestnut, the brilliancy of the fur of some individuals being
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probaWy impqualli'd by any otbcr mammal. Dr. Dobson once tboiight that this

soasonal golden yellow fur iu the Chirnptera was rcstrieted to the pregnant fomalua

(P.Z.S. 1873, p. 250), but lie subse(juently thus moflifies his former opinion,
" However, during the second Yunau Expedition, Dr. Anderson obtained seVeral

males of this .species in the same cave, all of which possessed this golden yellow
colour, while males and females, obtained at the same time in adjoining caves, were of

the common black and white kind. These veiy ditfereutly coloured animals differed,

however, in no other respect, agreeing in structure in all respects and in measure-
ments. The conditions under which this remarkable ditferenco in colour occurs are

tlierefore still unexplained ; but the golden-yellow colour may be developed equally

in males and females when the sexes como togethei', which may not occur at the same
season for all " (Mon. Asiat. Chir. p. 71).

Length of adult male—head and body TO ; tail I'l inches.

In I<icobar specimens the tail is 1-2.

The whole of India and Burma, ranging to Amoy.
Dobson remarks, "As P. fidva can be distinguished from P. lu-olor by its larger

ears only, I am unable to consider it more than a subspecies."

Family NycteridsB.
Bats with distinct nose-leafs ; large united ears with well-developed tragi.

Upper incisors absent, or very small, in the centre of the space between the canines.

Molars well developed with acute W -formed cusps.

Dentition, I. $ or * ; C. f; P.M. i or ; ; M. f.

MEGADERMIN^. Tail very short. '

Megadeema, Geoffroy.

Nostrils at the bottom of a cavity at the end of the muzzle, concealed by the

base of an erect cutaneous process. Tail short, in the base of the large interfemoral

membrane.

Dentition, I. f ; C. f ; P.M. J or f ; M. f

.

M. spasma, L.

31. trifolmm, Geoffr.

M. PhilippineHsis, Waterhouse.

Colour pale slaty blue, paler below.

Length of head and body, 3-4 inches.

Inhabits Tenasscrim and the Malay Peninsula, etc.

This species closely resembles 2£. hjra. Geoff., which inhabits the whole of India,

differing from it only in trifling points. Whether both species range into Arakan and
Pegu is not known.

In a paper " On the Sanguivorous and Predaceous Habits of the Bats of the
Genus Megaderma" (J.A.S.B. vol. xi.) the following interesting remarks are made by
Mr. Blyth on the closely allied J/, li/ra, which apply to habits no doubt possessed by all

its congeners. " Chancing one evening to observe a rather large bat enter an outhouse,

from which there was no other egress than by the doorway, I was fortunate in being
able to procure a light, and thus to proceed to the capture of the animal. Upon
finding itself pursued, it took three or four turns round the apartment, when down
dro]iped what at the moment I supposed to be its young, and which I deposited in

my handkerchief. After a somewhat tedious chase, I then secured the object of my
pursuit, which proved to be a line fcmialc of Megaderma hjra. I then looked to the
other bat, which I had picked up, and to my considerable surprise found it to be a
small J'«Ayvf/7///o, neaily allied to the ' Pipistielle ' of Europe, which is exceedingly
abundant not only here, but ap])arently throughout India.' The individual now
referred to was feeble from loss of blood, which it was evident the Megaderma had been

' Vesperugo alramus, Tern.
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sucking from a lar2;p and still lilocdinp; wound under and bcliind tlic oar ; and tlic

very obviously suctoiial form of the mouth of tlic Vampire was of itself suttieient to

hint the strong probability of such being the case. Durinfi; the very short time that

elapsed before 1 entered the outhouse, it did not ajipear that the depredator had once

alighted, and I am satistied that it sucked the vital fluid from its victim as it flew,

having probably seized it on the wing, and that it was seeking a (juiet nook where it

might devour the body at leisure. I kept both animals separate till next morning,
when procuring a convenient cage, I first put in the Megaderma, and after observing

it for some time, I placed the other Bat with it. No sooner was the latter perceived,

than the other fastened xipon it, with the ferocity of a tiger, again seizing it behind
the ear, and made several efforts to fly oft' with it, but fiudiiig it must needs stay

within the precincts of the cage, it soon liuug by the hind legs to one side of its prison,

and after sucking its victim, till no more blood was left, commenced devouring it, and
soon loft nothing bnt the head and some portions of the limbs."

Both frogs and s]iarrows would also seem to form the prey of the larger bats, to

judge by the remains of nocturnal feasts in the form of bones and feathers, wliich are

sometimes seen in the verandahs of houses tenanted by them.

Family Vespertilionidae.
Bats with simple nostrils, unprovided with leaflets (save a rudimentary ap-

pendage in Xyctophilax), with moderately developed generally separate ears. Eyes
minute.

Plecotus, Gcoffroy.

Ears united above the forehead, very large. Nostrils opening on the upper
surface, at the extremity of the muzzle, in front of semilunar naked depressions.

Tail almost wholly inclosed within the interferaoral membrane. Post-calcaneal lobe

distinct.

Dentition, I. *
; C. f ; P.M. J ; M. f.

P. iioMocnRous, Hodgson.

Fur basally both above and below dark ; on the upper surface light shining

brown ; beneath, pale ashy or dirty white ; occasionally there is a reddish tinge over
the back, and specimens from dry and desert regions are paler than those captured in

moister countries. This species is, in Dobson's opinion, only a subspecies or race of
/'. auritus, L., distinguished by the greater length of the ears and comparative short-

ness of the thumbs.
Length of head and body, T" ; tail, 17 inches.

Inhabits the Ilinuilaya and Khasi Hills, not improbably ranging into Arakan.

Synotus, Keyserliug and Blasius.

Ears conjoined at the bases of their inner margins, which meet on the forehead
slightly in front of the eyes ; the outer margin is also carried forwards, in front of

the eyes, terminating on the face above the upper lip, so that the eye is contained
within the external ear.

Dentition, I. * ; C. S ; P.M. i ; M. f

.

S. Dartflinensis, Dobson.

The cars laid forward, extend nearly one-tenth of an inch beyond the end of the
muzzle, as in the European ' Harbastelle,' but the outer margin has no ])rojcctiiig

lobe, at the junction of its upper and middle third, and is uninterrupted by any
abrupt projection from the tip to its termination above the mouth. Tlie tip rounded
oft', not truncated.

Length of adult female— lu^ad and body 2'0; tail 1-8 inches.

Inhabits the Himalayas, Sikkim, the Khasi Hills and probably ranges into Arakan.

Vespkkugo, Keyserling and Blasius.

Eai-s separate, generally much shorter than the head, broad and triangular, the
outer margin extending forwards beyond the base of the tragus, the internal basal



432 BURMA, ITS PEOPLE AXD PRODUCTIOSS.

lobe rouiKlcil. Nostrils oprninp: suhlatonilly, liy siiujilo eroscentic apertures on the

front surface of tlie naked oxtremitj' of tlic muzzle. A small cutaneous lobe on the

calcaneum usually present behind.

'Dentition, I. *; C. ; ; P.M. :! or j ; M. t.

Outer upper incisors unicuspidate and sbortcr than the rest, often minute (rarely

absent).

Sub-genus Veupcrugo.

I. t ; r.jr. I . Post-ealeancal lobe well dtveloped ; thumbs and soles of feet

simple.

V. Nociri.A, Schr.

Vespertilio lasioplcrus, Sclireb.

V. magnus, Berkenhout.
V. altivulans, White.
V. serotinus, Geotfr.

V. profcrun, Kuhl.
v. lahinfa, Hodgson.
V. Macuanus, Peters.

Nostrils Tvide apart, with a slightly concave interspace. Ears as broad as long,

tips very broadly rounded. Feet thick. Thumb short, with a blunt claw. Wing
membrane attached to the ankles. Post-calcaneal lobe large, semicircular, placed on
the calcaneum, at the same distance from the tibia as the breadth of the foot. The
last rudimentary caudal vertebra free. First iipp(>r premolar very small. Last upper
molar triangular in cross section. Length of head and body, 3'0

; tail 2-0 inches.

Panges from the Himalayas to the Malayan Peninsula, and temperate parts of

Europe, Asia, and Africa.

V. Leislebi, Kuhl.

Very like V. noctula, " but while the outer incisor on each side in V. noctula is

but half the transverse diameter, at its base, of the inner inci-sor, in this species it is

equal to it. The lower incisors also stand in the direction of the jaws, and are not

ciowded."
Length of head and body of adult male 2-3

; tail 1-65 inches.

Europe and temperate regions of Asia from the Azores to the Himalayas.

V. ABRAMrs, Tern.

V. viibricatits, Tem. (non Horsiield).

Scotophilus Javanicus, Gray.
S. Curumandra, Gray.
Vesjiertilio Cnrnmanilflicus, Blyth.

Vesperuffo Blythii, Wagner.
V. imhricatus (Hutton), Peters.

Colour above dark brown, the hair tipped with light yellowish-brown. On the

head, face and neck wholly j-ellowish-brown. Beneath .sooty-brown, the extremities

of th(^ hairs much paler than upon the upper surface.

Length—head and body 1-75
; tail 1-4 inches.

Inhabits India and Burma, and is the commonest bat in Southern Asia.

V. MAUHUs, lilasius.

V. mordax, Peters.

V. pulreratus, Peters.

Pipistrillua Austmianus, Dobson.

Fur long and dense, uniformly sooty-brown, or deep black throughout, with ashy
tips. Cutaneous system black. The nose, ears and naked glandular prominences of

the upper lip are intensely black.

Length of head and body TO; tail I '6 inches.

[' Scotozous, Lobso>i, has ouly 2 upper incisors
]
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Specimens from Java are a trifle larger, and from f'liina a trifle smaller.

Distributed over Europe, the Canary Islands, China, the Khasi Hills, and no

doubt Burma also.

V. AFi-ixis, Dobson.

Head flat
;
glands of the upper lip so developed as to cause a deep depression

between them on the face, behind the nostrils. The tail is louf?, of nine vertebra",

the last free. Colour above ehoeolatc-brown, lighter on the head and neck. Beneath

dark brown, with paler or ashy tips to the hair. On the pubes and along the thighs

dirty white or very jiale but!.

Length of liead and body I'D; tail TOj iuehes.

Inhabits Bhamo, Yunau.

Sub-genus Veupcrus.

Incisors i; P.M. j-. Post-caleaneal lobe narrow. "Wings from tlu; base of the

toes. Thumbs and soles of the feet simple.

V. PACHTOTis, Dobson.

"This species is readily distinguisheil by the jjeculiar thickness of the lower half

of the outer side of the car-conch, which appears, as it were, excavated out of the

thick integument of the neck." Muzzle very broad and short; with well-develo])ed

glandular prominences. Immediately behind them, a furrow extends from the anterior

corner of one eye to that of the otlu^r, beyond which, the fur of the head does not pass.

Fur brown, dark above, paler below.

Adult male, head and body 2-2; tail TG inches

Type from the Khasi Hills. Tliis species probably ranges into Arakan.

Dobson remarks, " In the form of the ears and muzzle especially, and generally

in the whole conformation, this species appears to belong to the sub-genus Vespenigo,

but the absence of the first miniit(! upper premolar relegates it to Vexperus. Nothing

could illustrate better the artiticial (diaractcr of these subgenera, which, however, arc

convenient in determining the species " (Mon. Asiat. Chir. p. 105).

V. AxDKRSONi, Dobson.

Head broad and flat. Tail of eight vcrtebrse, the last alone free. Fur above

dark brown, with greyish tijis. Beneath light greyish- brown for the basal two-thirds,

the remainder of the hair ashy.

Length—head and body 2'G; tail I'O inches.

Inhabits Momcin, Yunau.

Sub-genus Tylonydcris.

Incisors | ; P.M. J. Base of the thumbs and soles of the feet with broad fleshy

pads. Crown of the head remarkably flattened.

V. PACHYPrs, Teni.

Scotophilus fulviilm, Blyth.

T. Meyeri, Peters.

Tail projecting by the extreme tip only. Fur dense, above bright reddish-

brown, paler beneath.

Length—head and body 1'75; tail 1'3 inches.

Inhabits India, The Andaman Islands, and Tenasserim.

Sub-genus Alobus.

Incisors J; P.M. f. No postcalcaueal lobe.

V. AXNECTA.NS, Dobson.

Extreme tip of tail free. Colour brown, darker above, and the tips of the upper

surface paler, of the lower surface reddish. The hair forms a thick fiiuge along tlie

margin of the upper lip.

Length of head and body 2'0
; tail TO inches.

Inhaliits the Naga Hills, an<l probalily ranges into .\rakan. This species unites

the external appearance of a Ves^crltUu with the dentitiou of Fe.ijiirtii/o.

28
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ScoTOPniLUs, Leach.

Ears longer than broad, generally considerably shorter than the head, with

rounded tips ; the outer margin terminating near the angle of the mouth. Nosti-ils

close together, opening by simple lunate apertures in front, or sublalerally, tlieir

inner margins projecting. Fur sliort, and nearly confined to the body ; wiug and

interfemond membranes very thick and leathery.

Dentition, I. | ; C. | ; P.M. i ; M. f

.

An additional external incisor on each side above in the opening. Upper incisors

long, unicuspidate, acute, close to the canines. Ujjper premolar large, close to the

canine. First lower premolar small, crushed in between the canine and second

premolar.

S. TEiiMrrfCKn, Horsfield.

S. Kohlii, Leach.

VespertiUo Bdangeri, Is. Geoftr.

V. nocUdinuH, Is. Geoffr.

V. cadaneuH, Gray.

Nycticejus luteus, Blyth.

N.faveolus, Blyth.

Colour variable ; dark olive-brown above and reddish or yellowish-white beneath.

Sometimes deep chestnut throughout or below yellow.

Length—head and body of male 3'1
; tail 2-1 inches.

Inhabits India and Burma.

S. 0EN.4TCS, Blyth.

Fur light isabelline-brown, remarkably pied with white spots and a longitudinal

patch of white on the crown, and a white band, two-thirds the length of the spine.

A white spot at the base of the cars and two white patches behind the head of the

humerus. A white band below the neck. The position of tlie white patches is

generally very constant, but their size varies, being greatest apparently in individuals

of a pale rusty-red colour, and these I have always found to be males. The females

have much darker fur, and the white spots and bands are of less size and are

occasionally altogether absent.

Length of head and body 3-1
; tail 2-5 inches.

Inhabits Sikkhim, the Kakhyon Hills, and Yunan.
Dobson remarks that this bat is the nearest representative of the American genus

Atalapha {=Zasiunis).

Vespeetilio, Keyserling et Blasius.

Muzzle long; small glandular prominences between the nostrils and eyes, which
scarcely increase the breadth of the face. Nostrils opening sublaterally by simple

crescentic apertures. Ears separated, oval, longer than broad. Tail usually less than

the length of the head and body. Postcalcaneal lobe absent or very small. Face hairy.

Dentition, I.J; C. f ; P.M. f ; M. f

.

Upper incisors nearly equal ; the inner incisor on each side generally has a

distinct second cusp, placed posteriorly and externally. First and second upper
premolars very small ; the second often minute and pressed inwards ; the last upper
molar rather less than half the antepenultimate.

Sub-genus Leuconoe.

Feet very large. Intcrfcmoral membi'ano forming a very acute angle in the

centre of its free margin behind ; one or two last caudal vertebra; project beyond the

membrane.

V. Hassei.tii, Tem.

Fur very short, above and beneath ; the muzzle in front of the eyes almost

naked. Fur scarcely extends to the wing memliranes, except at their origin ;
on the

intcrfcmoral membrane, both above and below, it extends as far as a line di'awn
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botwcrn the knee-joints. The fur on the iinchT side of the wings extends to a line

drawn from the elbow joint to the coninienceinent of the distal ihiid of llic femur.

Fur above basidly dark, with brown tips; beneath, dark brown or lilaik, with white

ends. The second premolar in hoth jaws is extremely small, and with difficulty seen

even with a lens. It is placed in the angle between the iirst and third premolars,

and in vertical height does not ei|ual the cingulvim of either tooth.

Length of adult female— head and body 2-1
; tail 1-8 inches.

Inhabits Java, the Malayan I'eniusula, 8iam and probably Tenassorim.

In no species of Vei^jxrtilio is the second lower pnuiolar quite internal, and

placed in the angle between the adjoining teeth, without tilling it.

Sub-genus Vespertilio.

Feet moderate. Interfemoral membrane forming an ohtnsc angle in the centre

of its free margin behiud. Tail wholly contained within the membrane, or the extreme

tip alone projecting.

V. MUEicoLA, Hodgson.
Kerivoida (rilatitoides, Gray.

V. califfino.sHs, Tom(!S.

V. titrr, Bernstein.

V. (FttrnopteniK) Inlipcs, Peters.

V. lilanfurdi, Uohson.

V. moupincnsis, Aljih.

Second upper premolar slightly internal to the tooth row, and so small as to ho

barely perceptible without the aid of a lens. Colour above black, with yellowish

brown tips. Beneath black, with ashy tips.

Length—head and body TG ; tail 1'.55 inches.

Inhabits the Himalayas, Arakan, and the Malay Peninsula.

V. MONTITAGUS, Dobson.

Muzzle obtuse. Ears narrow, with rounded tips. Feet very small. Tail wholly

in(dosed. Fur above, dark brown, the extreme tips paler and shining. Beneath,

much darker, almost black from the basal three-fourths, the terminal fourth of the

hairs ashy. The eyes buried in hair, the tip of the nose alone naked. On each side

of the muzzle, two or three glandular elevations may be discerned through the hairs.

The cars naked anteriorly, their bases clothed posteriorly, inner incisors longest,

with a small acutely pointed talon near their extremities on the outer side. In the

lower jaw the second premolar is small, but distinctly visible in the teeth row. In

tlie upper jaw the second premolar is very minute, and placed interiorly, and barely

visible with a lens.

Head and body 1-8; tail 1 = 3-4 inches.

Inhabits Hotha in Yunan.

V. FOEMOsus, Hodgson.
Kerivoula pnl/n/a, lilylh.

V. auratus, Dobson.

Wing-membranes very broad, attached to the* base of the toes, and remarkably

variegated with orange and rich brown-black. The portions of dark-coloured

membrane are triangular in form, and occupy the interspaces between the second,

third, and fourth fingers, and the space between the fourth finger and a line drawn
from the carpus to the ankle. All the remaining portions of the membrane, including

the ears and interfemoral a])ron, are orange. Tiie second upper premolar very minute,

and difficult to discover even with a lens.

Length of adult female—head and body '24
; tail 1'9 inches.

Itauges from Kipal to the Khasi Hills and Shanghai.

Kkrivoula, Gray.

Dentition, 1. J ; G. ; ; P.M. J ; M. «.

Second upper premolar smaller than the third but not so minute as in Vespertilio.
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Second lower premolar equal to or sliglitly larger tlKin the first and nearly or quite

equal to the third. Tail long, wholly contained withiu the interfemoral membrane.

K. I'KTA, Pallas.

Fur above deep orange, beiieatli paler. Tlic winjj-membrane between the

humerus and the posterior limb, the tree nuirgin of the membrane between the foot

and the fourth finger, along the posterior side of the forearm, and on both sides of

eaeh finger, deep orange; the remainder deep black, with scattered orange dots.

Length—head and body I'.j.j; tail 1-6 inclus.

Inhabits India and Burma.
Dobson makes the following interesting remarks on the colouration of this and

some allied bats. "The very peculiar markings of the membranes of this bat, of

Fexjiertilio formosus and oi V. Welwifschii, Gray, from S.W. Africa, are on the same

plan, and appear to be the result of ' protective mimicry,' the colours being arranged

so as to resemble the leaves or the fruits of the trees in which these bats take up

their abode. Of one of the two first-named species probably, Mr. Swinhoe remarks,

' A si)ecies of Kerivuula, allied to K. picta and K. formom, was brought to me by a

native. The body of this bat was of an orange-brown, but the wings were painted

wifli orange-yellow and black. It was caught snsjiendcd, head downwards, on a

cluster of the round fruit of the Longan tree {XepheJium longanum). Now this tree

is an ovi'rgrecn, and all the year througli some portion of its foliage is undergoing

decay, the particular leaves being, in such a stage, partially orange and black. Tliis

bat can therefore at all seasons suspend itself from tlie l)ranches, and elude its enemies

by its resemblance to the leaf of the tree.' "— ]\[on. Chiropt. p. 147.

II.iEriocEPnALUs, Gray.

Muzzle elongated, conical ; nostrils prominent, tubular, produced beyond the

upper lip, and opening laterally or sublaterally. Ears thin, generally covered with

glandular paplUaj. Thumb very largo, with a largo strongly curved claw. Inter-

femoral apron very hairy.

Dentition, I. | ; C. f ; P.M. t ; M. J.

Upper incisors on each side parallel, stout, and blunt
;
jiosterior upper molar small,

or consisting of a thin transverse lamina of bone, and sometimes absent in the adult.

H. n.vRPiA, Tern.

NoctuUna Insi/ura, Hodg.
Lasiurus Pearsonii, Horsfield.

Muzzle rather short; end of nose projecting considerably beyond the lip, and

composed of the diverging tubular nostrils. Teeth thick and strong, with blunt cusps.

Posterior or third molar small, deciduous, and generally absent in adults.

Length of adult femali^—liead and body 2-5; tail '2'0 inches.

Inhabits Sikkim. the Kliasi Hills, Java and doubtless suitable spots in Eurma.

These bats, to judge by their teeth, prey chiefly on the harder and more robust

Culrnptcra.

MiNiopTEiirs, Bonaparte.

Dentition, I. J ; C. f; P.M. ,t ; M. 2.

The first phalanx of the second or longest finger very short. Tail as long as the

head and body, and wholly inclosed in the interfemoral membrane. Upper incisors

in pairs on each side, separated from tlie canines.

M. ScHHEiBERSii, Nattcrcr.

The four lower incisors in front equal and trilobed, tliose next the canines

larger, with rounded summits. Margin of the eye prominent; a deep horizontal

groove on tlie side of the face parallel to the mouth, below the eye. Colour variable.

The basal half of the hairs always dark-greyish black or brown ; the extremities of

tlie liairs varying from light grey or reddish-grey to dark-reddish brown or black.

I^engtli—head and Ijody '2-2-J ; tail ^2^'^^ inches.

Inhabits Burma, also llie Philippines, Timor and Australia.
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M. ScnRKiisKitsn, Nattcrrr.

Var. pcsiLLUs, Dobson.

M. australis, Dobson (non Tomes).

Dr. Dobson thus (losrrlhrs tliis species: "This form iiiliabits probably the

same countries with J/. Schrcilicmii, whieli it resembles in all respcjcts except in size

and iu the distribution of the fur. The head and forearm are conspicuously shorter,

and these characters are not founded on observation of immature specimens, but on

measurements taUen from perfectly adult individuals ol)tained in large numbers at

ditferent times from the same and different localities. In all these the lengtJi of the

head never exceeded 0-6, and that of the forearm 1-6. On the upper surface the fur

extends upon the interfemoral membrane as far as the end of the third caudal vertebra.

Fur intensely black tliroughout, the extreme tips of the Lair sometimes greyisli."

Inhabits Burma and the Nicobars.

Fumilij Emballonuridae.

Bats with nostrils at the extremity of the muzzle, simple or valvular, without

distinct cutaneous aiipemlases. lOars larp;e, often united. The first phalanx of the

middle finger is foIde<l in repose, forwards on the upper surface of the metacarpal bone.

Taphozods, GeofiVoy.

Dentition, I.J; C. j; P.M. J; M. f.

Upper incisors weak and deciduous. The last molar consists of a narrow trans-

verse lamina.

Tail perforates the interfemoral membrane, and appears on its upper surface.

Siih-genus Titphozom.

a. Radio-metacnrpal pouch distinct. Zoirer lip scarcel// grooved.

T. MELANOPOGOX, TcUl.

2'. Philippinesis, Waterhouse.

No gular sac. The openings of small pores appear along a line occupying the

position of the gular sac in other species.

Colour dark brown above, the hairs white towards the base, and tipped \\ith

grey. Beneath paler.

Length of male—head and body 3-1
; tail 10 inches.

Inhabits Burma and the Philippines.

T. TnEOBALDi, Dobson.

No gular sac in either sex. This species is distinguished from T. meJanopognn liy

its larger ears, and by the absence of fur on the upper surface of the wing and inter-

femoral membranes.
Inhabits Tenasserira.

T. longi5Ia:ncs, Hardwickc.

T. fulvidiis, Blyth.

T. brecicaudus, Blyth.

T. Cantor i, Blyth.

A gular sac in the male. In the female by a rudimentary fold of naked skin.

Colour dark brown to black, the bases of the hairs white.

Length—head and body 3"!
; tail 1"0 inches,

lahabits India and Burma.

Sub-genus Taphonycteris.

b. JVo radio-metacarpal pouch. Lower lip deeply grooved.

T. sACCOLAiMus, Tcm.
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Galar sac well dcvuloped in 1)oth sexes. Colour above black, tbe basal portion of

the hair white. Beneath dark brown.

Length—head and body 3'5
; tail I'S inches.

Inhabits India and Tenasscrim.

EniNOPOMA, Geoffroy.

Nostrils valvular in the anterior margin of a rudimentary nose-leaf. Ears united

across the forehead, which is marlied by a deep concavity, as in Taphoions, betwci n

the eyes. Index fingers with two phalanges. Tail slender, produced considerably

beyond the truncated intcrferaoral apron.

Dentition, I. f ; C. f ; P.M. t ; M. J.

Upper incisors rudimentary, suspended in the small premaxillary bones, which

meet in the centre, and ai-e connected laterally by slender processes, as in Emballonum,

with the maxillary bones.

E. siicROPHTLLtiM, Gcoffroy.

var. R. Haedwickii, Gray.

Extremity of the muzzle thick, obtuse, obliquely truncated, and projecting con-

siderably beyond the lower lip. Nasal apertures composed of valvular slits. Face

almost naked.

Length of adult—head and body 30 ; tail 2-35 inches.

How extremely gregarious this bat is, may be inferred from the fact, that a man,

to whom I had expressed a wish for bats, produced one morning a sack containing

two hundred and seventy individuals, wliieh had been captured the previous night

in an old tomb near Bhera, on the Jliilum, below Pind Dadan Khan. Great was the

worthy countryman's surprise when, with the exception of a few specimens placed

in bottles, the rest were thrown away. Ha\-ing been paid for their capture, he

evidently supposed that I should at once order them to be cooked for my breakfast

;

and no wonder, for, in the eyes of an uneducated ^Mahomedan, a man who will eat

the abhorred flesh of the pig, cannot have any scruples of delicacy regarding any

other meats. These bats I remember wire enormously fat in the pubic region, as

observed by Dobson in the case of this species and Tophozous niidivoifris only.

This species is merely the Asiatic race (or subspecies), in Dobson's opinion, of

the African li. microphi/lhim, and is more nearly related to Ihp/ioxous, than to

Mcyudermn, near which it has been usually classed, and Dobson remarks, "HJiwopomii

is, in my opinion, closely related to Taphozaus. Its connexion with that genus is

sliown in the peculiar "frontal depression, in the projecting muzzle and valvular

nostrils, in the weak and deciduous upper incisors, in the form and folding of the

wing ; in the production of the tail beyond the interfemoral membranes, and even in

the microscopical structure of the hair. Further, the species of these genera show
remarkable similaiity in their habits, and in them, an enormous deposit of fat is

heaped up, about the root of the tail, before the hybemating season. Similar deposits

of fat have not been observed by me in any other genera of Chiroptera."

Cheieomeles, Horsfield.

Ears separate. Muzzle projects beyond the lower jaw. Premaxillary bones

well developed, conjoined, and supporting two strong incisors. Tail thick and long,

projecting more than half its length beyond the short interfemoral apron.

Dentition, I. i ; C. J; P.M. j; M. §.

C. TOEftUATDS, Horsf.

Dysopes cheiroptis, Tem.
C. catidatits, Tem.

An enormous gular sac extends round h;df' the neck, the interior margin of its

mouth on a level with the front of the sternum. Into this sac the oily secretion

between the internal origins of the pectoral muscles is discharged, in males by

a series of small pores, collected in two circular slightly elevated patches, and in

females by a single large orifice.
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A tlcop axillary pouch is formed in botli sexus, by an extension of tlic thick

intcsuraent covering!; the breast and sides of the body, to the under surface of the

humerus, and lonjjitudiiially to the femur. In the anterior part of this pouch, on
the side of the body, behind the axilla, the mamma is placed.

Skiu thick and almost naked, but a collar of short liairs round the neck, and
a few short hairs upon the under ])art of the body and intcrt'emoral apron.

Lenf,'th of adult male—heail and body 5;3 ; tail 2't) inches.

Inhabits Borneo, Java, Sumatra and the Malayan Peninsula, and possibly ranges

into Tenassorim.

This bat is perhaps one of the most repulsive to the casual observer known, from
its naked skin and the otfensive odour which emanates from the glands in the gular

sac. Dr. S. Miiller records that this odour was so offensive as to induce headache
and nausea in the artist, M. Van Oort, who could with difhculty therefore complete
liis drawing of the animal. It would be interesting to know more of the ludnts of

this remarkable creature, which from its wide distribution cannot be considered as rare.

There is no reasonable doubt that a vast number of species of bats still remain
unrecorded from Pegu and Tenasserim. The above li.st has been compiled from
Dobson's ilonograph already quoted, some species being included which have not

been captured \vitliin lUirmese limits, though from their ascertained range, e.ff. from
Java to the Khasi Hills, no doubt occurring there in suitable localities. But many
species, liitherto only recorded from the JIalayan region, or Java, Borneo and Sumatra,
no doubt extend their range into Tenasserim at least, and will reward some future

collector who may specially devote himself to these interesting but not easily procured
animals.

Order INSECTIVOEA.

Plantigrade lissencephalie mammals, having sharp or complex (insectivorous)

molars, and small canines.

Ftimili/ Talpidse.

Fore feet large ; fossorial -with largs claws. External ears none. Eyes very

minute. Tail short or none. Habits fossorial.

T.^LPA, Linn<em.

Dentition, I. ,-^^; C. | ; P.M. i^/-^; M. f.

Talpa leucuea, Blyth.

Nearly allied to 1\ microura, but differing in the greater development of the tail,

and in possessing only two up]ier premolars (instead of three as in 2'. microura and
T. europaa). In this, as in T. microura, there is no perforation of the integument
over the eye.

Eanges from SUhet to the valley of the Sittoung (Schwagheen).

Family Soricidae.

The Shrews comprise a number of small animals, which arc popularly confounded
with rats and mice, though the one are insectivores, the others rodents. The two
middle incisors above are large and hooked, the lower ones are slanting and lengthened.

The snout is lengthened, pointed, and very mobile and sensitive. Some species possess

a powerful musky odour, which others want. Dr. Anderson's study of these animals

has led him to judge " those adult in which the hnsi-occipifal and htisi-sphenoid bones

have been united. This is the last suture to disappear, and its obliteration in shrews

is the only reliable test of full maturity."
For a full account of the various species which occur in Assam, some of whirh

doubtless range into Burma, reference mav be made to a paper by Dr. James Anderson
iu the Jouru. As. Soc. Beug. 1877, Part 11. p. 261.
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a. Tifth wJiite.

AxusoREX, A. Milne-Eilwardes.

Dentition, f; f ; t:?;? ; 26.

The intcrniuxillaiy suture between the first and second lateral teeth.

A. AssAMEXSis, Anderson.

The type was from Assam, and the species may perhaps range into hills of Arakan.

CniMARROGALE, AndcrsoH.

Feet scaly, ciliated, toes not webbed. Tail long, scaly, quadrangular, thickly

clad with coarse adpressod haii-s. Snout elongate. Ears almost hidden, valvular.

Habits aquatic.

Dentition, -=-^a ^ j + _-^_ — 28.

C. niMALATicTJS, Gray.

Upper incisors furnished with a talon. Fur velvety, above dark grey, deeply

washed with dark fuli;;inous brown. Below silvery grey, washed witli rusty on tlie

throat and uiiddle of the belly. Eye small, almost hidden. l\"'ostrils with an anterior

cartilaginous valve.

Head and body 3-83
; tail 3-00 inches.

Ponsee at 3500, Darjiling, Assam.

Crocidura, TTugner.

Dentition f + f + S =28.
C. FULIGINOSA, Blyth.

Fur dense, velvety. Fuliginous brown, -with inconspicuous hoary tips, and
basally slaty. The scattered long hairs on the tail fine. iSoles bare to the heel.

Inhabits Tenasserim.

A nearly allied species, C. Kingiana, Anderson, inhabits Sikkim ; but this latter

species is " distinguislied from it, among other details in its structure, by its narrower

feet, although it is a larger form." C. Kimjiana measures—head and body 3'2 ; tail

2--J2 ; total 5-62 inches.

Pachyuba.

Dentition, | + f +V = 30.

P. indica, GeofF.

The musk rat. Kywet-sok.

Uniform pale grey, the naked parts flesh-coloured.

Head and body 7-50
; tail 3-75=ll-25 inches.

This is the common 'musk rat' of Bengal and Burma, and possesses a powerful

musky odour. It haunts kitchens and larders in search of victuals, and enters houses

in pursuit of cockroaches and spiders, aud from the repulsive odour it diffuses and
im])arts to objects it has passed over, is one of the greatest animal pests in tlic East.

The idea of its musky odour penetrating a bottle is absurd, but should the lip of the

bottle have been defiled by the animal, the taste will no doubt be imparted to the

contents when poured out.

P. murina, L.

BrowTiish-grcy above, greyish-brown below, the fur longer and coarser than in

P. indiea. Ears large and nude. Size a little less than the last, and the musky
odour far less powerful.

Inhabits the Malayan Peninsula, ranging into Burma according to Jerdou, but

this is doubted by Blyth.

P. GRiFFiTHir, Horsfield.

Blackish grey. Teeth large. Ears small.

Head and body 5-75
; tail 2-4 = S'l.'j inches.

Ranges from the Khasi Hills into Arakan.
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"\Mi;it the above species really is sooms doubtful, as specimens so considered by
lilyth are referred by Tomes to S. cttrideacens. AVhilst profitin"; liy those doubts,

Anderson strikes in, us it would seem, and describes what jiiobably is the s;une species

under a name of his own.

P. BiATiiti, Anderson (.T.A S.15. 1877, p. 264).

,S. Grljjithii, Hcu-sf. apud lilyth.

S. carulescem (part), Tomes.

Colour a rich rusty brown, with a golden sheen, beneath rusty grey, souk^ indi-

viduals much darker.

Adult female—head and body 5-00; tail 2-50; total 7'5 inches.

Inhabits Assam, Cherra and Aralian.

C. xunirES, Blyth.

C. macrotis, Anderson.

Snout long and broad. Claws well developed. Fur short. Colour above shining

dark brown, lower half of ears, chin and feet yellowish-brown. Ears very large and
rather patulous. Limbs rather feeble. Short haired from the elbow and kneo
downwards, feet only sparsely covered with short brown hairs.

Adult female—head and body r75 ; tail 1'27
; total 4'02 inches.

Inhabits Tcnasserim.

As in Dr. Anderson's opinion the feet are not more nude tlian in other species,

he claims to rename it himself, but a difference of opinion on a comparative character

of this sort is no warrant for setting aside tlie original name bestowed by its first

discoverer; besides, it was not the sole point of discrimination, the largeness of the

ear being also adverted to by Blyth.

Famili/ Tupaiidae.

TuPAIA, llajllrs.

Dentition, I. J; C. J ; P.M. S ; M. J.

Orbits complete. Mammic four. Habits diurnal. Uniparous.

T. Belaxgem, Wagner.
T. Pegicana, Jerdon.

The Pegu tree shrew. Tswai.

Colour dusky greenish-brown—lighter below, and with a pale buff' line. A
stripe from the throat to the vent, broadest between tlie fore arms. Ears livid red.

Head and body 7-33
; tail, with hair, 6-80= 14-13 inches.

According to Jerdon, it ranges from Sikkim to Arakan, including Tcnasserim,

and Blyth adds: "common throughout Britisli Burma," south of which it is re-

placed by T. ferrwjinea, Eaffl., of which Blyth considers it as little more than a

local race. Col. Macilaster describes them as residing in trees, but freely entering

houses, adtling : "I cannot indorse Jerdou's statement regarding their extraordinary

agility, for they did not appear to me to be nearly so active as sriuirrels, at least

I remember one of my terriers on two occasions catching one, a feat which I have
never seen any dog do with a squirrel. Cats of course often pounce upon them."
Dr. Mason records that "one that made his home in a mango tree near my house
in Toung-ngoo, quite uninvited, made himself nearly as familiar as the cat. Some-
times I liad to drive him off the bed, and he was very fond of putting his nose into

the teacups immediately after breakfast and acquired quite a taste for tea and coffee.

He lost his life at last by incontinently walking into a rat trap. Some years after-

wards another one adopted the habit of coming into the house almost daily for

several months. He disj)layed great tact in getting off the top of the sugar-bowl,

sugar seeming to have more attractions for him than any other article of food. Ho
•was a great pet, but though very (juick in his movements, the cat came on him
unawares one day and he lost his life." Blyth remarks :

" In tlie vicinity of

Malacca the small T. jmanka, Horsf., is associated with T. ferniginea, though
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unnoticed in Dr. Cantor's ' Catalogue of the Mammalia of the ^Nlalayan Peninsula ;'

and perhaps the most extraordinary instance in the class of wliat has been termed

'mimicry' occurs in a squirrel, lihinosciurtis tupaioiden, Gray, ditferin"; little, if

at all, from Sciuncs hticdudatun, S. Miiller, of Sumatra and Borneo, which inhabits

the same district. Not only does this rodent resemble T. ferrwjinea in size and

the te.xture and colouring of its fur, but the muzzle is singularly elongated, and
there is even the pale shoulder-streak usual in the genus Tupaia. As a group of

Insedhora the Tupaycs would seem to 'mock' the squirrels; biit the particular

species of squirrel referred to again specially simulates the Tupaia ferrmjinea of the

same locality."

As regards the identity of T. Peguana and T. ferruci'inea, Mr. W. T. Blanford

remarks: "Skins collected" by Mr. Davison in Southern Tenasserim have all the

posterior portion of the back distinctly ferruginous. Others from Myawadi, west of

Maulmain, are almost equally rufous on the rump, while other specimens again, from

the same neighbourhood, have no rufous tinge. A specimen from Tavoy has scarcely

a trace of rufescent. Without a larger series of Malacca specimens than I have at

hand, I cannot positively say that the two forms pass into each other ; but I am
strongly disposecl to suspect that they do." A better ground for separating these

species appears to have been detected by Dr. Anderson, who remarks, "The skull of

this species [T. Peguana) is distinguished from the skull of T. fcrruginea, by the less

elongated character of the facial portion, and by its smaller size. . . . The teeth are

smaller than in T. ferriiginia, and the second upper premolar wants the internal cusp

and the cusp on the anterior margin, both of which are unmistakeably developed in

the last mentioned species; but these structures are nevertheless represented in the

present species by little more than a ridge in the first, and in the second by an

obscure tubercle."

It remains, however, to be shown if these and other differences are graduated as

the colouration is, and the result of one being a small race of the other, or if they

hold good, and can be discriminated, in the area (Tenasserim) where the two races

are said to meet and coexist.

T. FEEUUGDJEA, Raffles.

Rich dark ferruginous above, yellowish below, washed with ferruginous. Tail

greyish. Siioulder streak more or less rufous. Dr. Anderson adds, " The snout is

longer than in 2\ BiJangeri, and the species is larger," and this ditference is seen in

the skull characters ; but it does not seem to be established whether these ditferenees

aix' constant, or graduate into each other, when a series of skulls is examined. What
would seem to be the case is, that most of the so-called species are really local races,

which, as our knowledge increases, it will be found necessaiy to amalgamate, as Dr.

Anderson has so successfully done with the squirrels.

T. Chinensis, And.

Nearly allied to T. Belongcri, but paler and smaller.

Adult male—head and body 6-50; tail 6-16=12-G(; inches.

Inhabits the Kakhyen Hills and the valley of the Upper Irrawaddy between
2000 and 3200 feet.

T. NicoBAEiCA, Zelebor.

The face and outside of the fore limbs, throat and chest golden, outside of the

hind limbs, sides and abilomen, a rich rufous brown. The top of the head is rich dark
brown, changing to pale golden brown between the shoulders, bordered by a maro(m
band. The rest of the back and tail almost black. Beneath the tail a yellowish

brown central band.

Body and head 710; tail 800 inches.

The Nicobars.

Family Hylomidee.

Characters of genus, and intermediate-between Tupaia and Erinaceus,



MAMMALIA. 443

Hti.omys, MnJhr.

Oiljit imperfect. Pelvis posteiioily depressed.

Dentition, I. J; C. S ; P.M. »
; .M. I = 11.

H. SUILLUS.

a. Peguensis, Bljtli.

This species was named by Elytli from specimens received from Srliwep;yeii<»

(J.A.S.K. 18.59, p. 294); but that naturalist, after examining the Eoniean animal,

considered them identical.

Valley of the .Siltouug, and Ponsee, iu the Kakhyen Hills at 3000, also Borneo.

Famili/ Erinaceidse.

Gtmntoa, Vigors and Horsfiold.

Dentition, 1. f ; C. |; P.M. S ; M. -g = 44.

G. Rafilesii, Vig. and Ilorsf.

Mr. "W. T. Blanford thus describes the Tcnasserim animal:— "This species

was mentioned in Mr. Blyth's list of the mammals of Burma as jirohahly existing in

Mergui, although its occurrence within British limits luui not been recorded. It has

since been obtained at Bankasun iu Snuthern Tcnasserim, by Mr. Davison, to whuui

I am indebted for a perfect teniale in spirit.

"The skins from Bankasun vary much in the extent of white on the foro part of

the body. Generally tlie head aiul neck are white, with the exception of a broad

black patch above each eye and a variable amount of black bristles mixed with white

on the crown. The anterior portion of the back is clad with mixed white and bla('k

bristles, the proportion varying ; on the hinder back, sides, limbs and lower parts

from the breast, the long hairs are generally black, but in one specimen there is a line

of white bristles down the middle of tlie breast and belly; this line is wanting in tlie

other two skins which I have examined. The extent of the white varies so much
that it is not at all improbable that specimens wholly white or wholly black may
occur. The fine woolly under fur is dusky olivaceous at the base, brown at the tips

on the upjier parts, ashy with brownish ends beneath. The terminal portion of tlie

tail is compressed, and in some specimens partially or wholly white in colour, and
the under surface of the tail is thinly clad throughout with scattered short bristles,

about a quarter of an inch long. These bristles are wanting on the upper part of the

tail, which has very much shorter scattered hairs. The small scales covering the

tail are indistinctly arranged in rings, and subimbricate ; on the lower surface the

scales are convex and distinctly imbricate, the bristles arising from the interstices.

Thus the under surface of the tail is very rough, aiid may probably be of use to the

animal in climbing.
" The characters of the tail just mentioned, do not appear to have been noticed in

the published descriptions of Gi/innura, all of which are probably copied from that by
Horsfield and Vigors. Another important difference from the original account is to

be found in the claws of the specimens before me not being retractile. In the

original description the retractility of the claws is mcnti(raed, both in the Latin

characters and in the Engli.sh note pointing out the distinction between Gijmnura and
Tapaia. It is possible that the Tcnasserim animal differs from that found in Sumatra,

but the distinction between retractile and non-retractile claws would in all probability

be of generic importance, and it is difficult to conceive that two genera of insecti\'oi'a,

BO closely resembling each other in their very peculiar external characters, and j-et

differing in so important a detail, should inhabit two regions of which the fauna is,

for the most part, identical. At the same time it is possible that I am mistaken iii

referring the Tcnasserim animal to Gtjmnura Raffled.
" The following are the dimensions of the female specimen in sjiirit

—

" Length from nose to anus, . . . . . . I'i inches.

„ of tail, ........ 8-.5 ,,

,, of ear from orifice, ...... 0'91 ,,

,, of tarsus and hind foot (claws not included), . 2' 15 ,,
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"Tlic stuffed specimen is nearly the same, except tliat the tail is rather longer.

The dimensions given by Horsfield "and Vigors for an adult are rather more;—head

and body 14-25 inches, tail 105, whilst the tarsus is stated to be only 2 inches long,

but the difference is trifling.

"ilr. Davison informs me that Gtjmnura is purely nocturnal in its habits, and

lives under the roots of trees. It has a peculiar and most offensive smell, not musky,

but rather alliaceous, resembling decomposed cooked vegetables."

Famihj Galeopithecidse.

Galeoi'ituecus, Shaw.

Dentition, I. *
; C. f ; P.M. | ; M. i ;

total 34.

G. VOLAJfS, L.

The flying lemur. ' Myouk-bloung-pyau.'

Colour of fur olive-brown, with whitish patches, which render its body difficult

to distinguish from the bark of the tree it frequents. A membranous fold, covered

with fine hair, extends on either side from the fore to the hind limbs, and which is

expanded as a parachute, when leaping from one tree to another. Mr. Wallace

remarks that " it is sluggish in its motions at least by day, going up a tree by short

runs, as if the action was diflicult," and adds, " In a bright twilight, I saw one of

these animals run up a trunk in a rather open space, and then glide obliquely through

the air to another tree, on which it alighted near its base, and immediately began to

ascend. I paced the distance from one tree to the other, and found it to bo seventy

yards ; and the amount of descent at not more than thirty-five or forty feet, or less

than one in five. This I think proves that the animal must have some power of

guiding itself through the air ;
otherwise in so long a distance it would have little

chance of aligViting exactly upon the trunk. The Giihopithecus feeds chiefly on

leaves, and possesses a very voluminous stomach and long convoluted intestines. The

brain is very small, and the animal possesses such remarkable tenacity of life, that it

is exceedingly difficult to kill it by any ordinary means. The tail is prehensile, and

is probably niade use of as an additional support when feeding. It is said to have

only a single young one at a time, and my own observation confirms this statement,

for I once shot a female, with a very small blind and naked little creature clinging

closely to its breast, which was quite bare and much wrinkled, reminding me of the

young of marsupials, to which it seemed to form a transition. On the back, and

extending over the limbs and membrane, the fur of these animals is short, but

exquisitely soft, resembling in its texture that of the Chinchilla." Eaffles, however,

states that it produces two young at a time, and Mr. A. Adams, who accompanied

Sir E. Belcher in the exploring voyage of H.M.S. " Bamarang," found two young in

one which he dissected.

The range of the flying lemur is a wide one. It inhabits the ^Malayan countries and

Tenasserim, and, according to Mr. Dunn, the Valley of the Koladyne River in Arakau,

but has not been obtained in Pegu, although Major Spearman remarks that he saw

one near the town of Bheoleng.

B.—GTRENOCEPHALA.
Hemispheres of brain more or less convoluted, and extending more or less over

the cerebellum and olfactory lobes.

Order CETACEA.

Nostril usually forms a blow-hole on the top of the head.

Anterior feet changed into fins. No posterior extremities. No external ears.

Tail horizontal, a distinctive character of aquatic mammalia.

Family Balaenopteridse.

Head enormous. Teeth none, being replaced by transverse horny laminic

(whalebone or ' baken') adhering to the upper jaw. Bony teeth exist, however, in
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the foetal animal, ilaiuma! piKlviulal. Tiulividiiuls of this family grow to 100 feet

in length, and yield 600 to 800 jilati.-s of whalebone 12 to 15 feet long. The lower

jaw is furnished with flesliy lips only, but neither teeth nor ' baleen.'

liAL.n.voiTKn.v, Laccpcde.

Head one-f(]urth of total length. An adipose liu on tlio baelc. lUIIy marked

with longitudinal grooves.

B. ixDioA, Blytli.

The Indian Ronpial, Fiuner, or Pike-whale.

Length of animal .... 1008 inehes.

,, ramus of mandible . . 250 ,,

,, radius .... ^5-6 ,,

Breadth of ditto .... 6-50
,,

This animal was stranded on tlie Arakan coast.

B. Edexi, Anderson.

The Tsittoung or Eden's whah\

Length of animal. .... -lofi inehes.

,. of mandible . . . . 11'.),,

Curvature of do. ..... 11'5 ,,

This animal was stranded in the Thaybyoo ehoung.

B. Blythii, Anderson.

Intermediate in size between B. indica ami II. Eileni, and supposed by Anderson

to grow to (iO feet.

Of necessity the materials for the study of these huge animals are fragmentary

and imperfect, but Dr. .-Vnderson has shown fair grounds for diseriminating the above

tlu'ec species in Indian seas.

Family Catodontidae.

Head enormous. Jaws armed with teeth.

To this family belong the sperm whales, so called from yielding the ' spermaceti '

of commerce, which is found fluid in large ccUuhir cavities in their heads, but

solidifies on cooling. Their hardened excrement constitutes ' ambergris,' once so

valued for its appetising smell and balsamic properties, and respecting which Balfour

records that an excreted mass, picked up in Japan in 1693, and weighing 185 pounds

Dutch, was purchased by the Dutch East India Company for £2000. Milton, it

may be remembered, makes allusion to the culinary vii-tues of this substance.

" He spake no dream, for as his words had end

Our Saviour, lifting up his eyes, behold

In ample space, under the broadest shade,

A table rieldy spread in regal mode,

"With dishes piled, and meats of noblest sort

And savour, boasts of chase or fowl of game.

In pastry built, or fi-om the spit, or boiled,

Gris-amber steamed."—Par. Reg. ii. 337.

Doubtless the origin of this substance in the bowels of a whale was unknown to

our ancestors who flavoured their dishes with it.

The temper of the Cachalots is fierce and uncertain, and they arc dangerous

animals to wound or meddle with.

Famili/ Delphinidse.

Teeth numerous, conical. Head moderate.



90 inches.
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Elephas, Liunnciis.

E. rsDicrs, Cuv.

"Wild elephant. Tor-lisen.

The Intlian elephant belongs to the subgenus ' Eneleplma,^ of which it is the solo

surriviug member, whilst the African elephant is similarly the sole living repre-

sentative of the subgenus ' Loxndon.^ In addition to dirt'erences in the teeth, the

Indian elephant has a loss rounded head than the African, and very much smaller

ears, and one pair fewer ribs. The caudal vertebrae in the Indian animal are, moreover,

according to Jerdon, 33, but in the African only 20, a longer tail in the former com-
pensating for its shorter ears, as a defence against insects.

The period of gestation in the elephant would seem to be somewhat variable.

Prof. Owen quotes one case of 595 days, another of 593, and Col. Heysham another

of 593, and alludes to one of similar length. So that 593 or 594 days may be assumed
as the usual duration with Indian elephants. But this period is sometimes exceeded,

as in the Zoological Gardens, Pliiladelphia, a case of gestation is recorded of 629 da3's,

which displays a variation in length of over a month, but it is not stated if the

animal in question was an African or an Indian one (Trans. Zool. Soc. London, vol.

xi. p. 129 and Proc. Zool. Soc. Lond. 1880, pp. 23 and 223). It is just possible, too,

that the inappropriate food supplied to the animal in America may have had the effect

of prolonging gestation, as privation is known to do, in the human female.

These valuable animals are subject to many iliseases, one of which is thus

described by Dr. Mason :

" The Bghais, in part of Ko-oung in Toung-ngoo, reported that in one year as

many as thirty-eight elephants had died with a swelling, sometimes on the breast,

sometimes on the legs, and sometimes on the rump. The swelling is local, does

not spread to other parts of the body, and they die usually the same day they are

attacked, and sometimes in a couple of hours. They seem to be poisoned, as tlieir

flesh becomes poisonous. A man, too, brought down the tusks of one that had died,

carrying them on his shoulder, and the ])art that had been in contact with the tusks

swelled up. Moreover, the man, in cutting out the tusks, allowed the blood of the

dead elephant to strike his legs, and his legs swelled up like the elephant's legs.

My informant watched one man who was taken in the legs. His legs swelled up,

and the swelling passed up to his bowels until he died, but the man complained of

no pain, and was sensible, and could talk till he died, being five or six days from
the time he was taken ill, but ho lost all appetite, and did not eat rice after the

attack.
" Wlien a Karen has a good male elephant, he hires it out sometimes to the

the Burmans, and gets fifty rupees a month. This, so far as I have ever heard,

is the maximum. Then, if he can obtain constant work for it, he always lets it

rest the throe hot months of the year, lest it should be killed by overwork. The
gross annual income therefore for a good male elephant amounts to 450 rupees."

The Burmans have a superstition regarding the elephant very similar to that

which prevails in some parts of India regarding the tiger, to the effect that the spirits

of such human victims as he may have killed, ride on his head, and serve to warn Intn

of any dangers from pitfalls or hunters who may be plotting his death or capture.

The Burmans regard it therefore as a vei'y hopeless attempt to pursue, or even fire

at, an elephant which has killed many men, from the protection which he con-

sequently enjoys from their spirits in attendance on him.

It should be known that an elephant when tracked will as a rule 'head back' and
return along the path he has just passed, which I ])resumo he docs to avoid the

anticipated risk of being driven into a trap or pitfall ; and I know of a fatal case

resulting from the ignorance or disregard of this habit of the animal. A large tusker

made his appearance in the rains opposite Myanoung on the Irrawaddy, and it was
feared ho would drive off some female elephants belonging to the Forest Depart-

ment, which had been turned out into the forest to feed. A party therefore started

from Myaiiouug to kill or drive him away. The ground was a swampy plain, covered

\^•itll water and tall elephant grass, through which almost the only way for a man on



448 BURMA, ITS PEOPLE A.VD P/IODCCTIOXS.

foot to go was by keopinp; to tlio path made by the cb'phants through the grass. A
Biirman tracker led tlie way, foHowed by two European forest otticers with ritles, and
a long line of armed Burmans bringing up the rear. All were in single file picking

their way along the path the elephant had just taken.

Du-ectly the elephant scented his pursuers, down he came. The leading Burman
was struck down and crushed on the spot ; a volley of musketry from the men
behind followed, but the elephant charged through the midst and was never more
seen. One European found himself in a tree on one side of the road, and the other

was similarly hurled in an opjiosite direction, and their followers were equally

unceremoniously disposed of. When they had all reassembled, the European officer,

who had been in front, complained that his foot was injured, as he supposed by
the elephant, and he was carried home, but on examination it was found that a
bullet had gone tlirough his foot, probably whilst in the air, and he died of tetanus

in a few days.

A similar instance occurred to myself. I was crossing the Arakim mountains
with twenty porters and two guides. The road lay down a valley through virgin

forest, and elephants were numerous. At one spot the guides said an elephant had
just passed, and asked leave to follow it up, and shoot it for its flesh. I accordingly

halted the party in the bed of a broad stream, and the two guides, each armed with
a musket, started in pursuit of the elephant, which they declared was not far ott' in

the forest. In about five minutes or a little more, two shots were heard, and instantly

every porter commenced ascending the tree nearest to him, leaving me and one or two
seiwants standing alone in the bed of the stream, not a little astonished by the

behaviour of my men. Almost immediately, however, the cry was raised, "He is

coming !
" and I at once comprehended the situation, and bolted for a high bank

near, but had scarcely reached it, when a fine young male elephant, with tusks

about a yard long, rushed past me within twenty yards, and disajipeared in the

forest, and we saw no more of him. Across the forest path, along wliich he came,

a huge tree had been blown down, and below its trunk there was a clear space of

some three feet. Beneath this trunk, on this very path, one of my servants, who
was no better climber than myself, squatted, supposing the ti-ee would turn the
elephant. But no, he came straight for it, and scrambled over it, leg after leg, in

a wonderful fashion, actually knocking otf the man's turban, who was paralyzed

by fright. It is probable he never saw the man, at all events he made no attempt
to touch him ; but it was clear that the elephant, on being fired at, had turned round
and retraced his steps along the very path on which we had struck his trail.

There is a striking contrast between the treatment of an elephant by a Burman
or Karen, and by an Indian ^Mahout. In Burma an elephant is driven with a short

and light piece of bamboo, not shod with iron, in place of the cruel and ponderous
iron goad used in India, the result being that the head of an elephant belonging to

a Burman or Karen is as sound as any part of its body, instead of being, as is too often

the case in India, a mass superficially of ecchymoscd tissue, infiltrated with pus.

It were well if it could be said that the ignorant Indian Mahout was the chief offender

as regards the brutal usage of these poor creatures in India. But much of the suffer-

ing and misery undergone by elephants must be laid to the door of the responsible

European Officers in charge of Government elejihants, who, by their ignorance of the

habits of the animals they are paid to look after, cause their lives to be passed in

ceaseless misery. An elephant is very impatient of the sun, and suffers greatly by
exposure to it. Yet in all our cantonments these animals are tethered out in the full

glare of the mid-day sun, instead of being, as they should be (in default of forest

shelter), housed in well-roofed sheds. A Karen is too wise and too careful to expose
his elephant in this fashion to torture and injury. If it dies or goes blind, the loss

is his. The well-salaried official, however, who has perhaps 50 Government elephants

under his charge, knows or cares nothing for this. If they die, he simply buys
others. Their sufferings touch neither his heart, nor his pocket; and if the 'saliib

baliadur ' is so careless, how can one blame the rapacious and obsequious ' Gomashta '

crew for not instructing him in his duty, and in some elementary ideas of the require-

ments of the animals in his charge ? AVho has not seen these poor brutes, tethered in
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tlio 'lines' or ' j)ilI.-Jift>inJt' of our cantonments, tlie Hve-lon<; <Liy, in a tila/.ins snn,

emli'avouring to shfltcr themselves from its cruel rays, by lieapiufj stiaw or <lust and
rut)hish on their simmering lieads? It is a cursed siglit, and were tlic delinquent,

in place of a high otiicial, some wretched owner of hack ponies, he would soon find

himself in the grip of the criminal law, if he did not alter his ways ; and yet to per-

sistently expose a nocturnal animal like the elephant with its sensitiyo skin to the

full glare of the tropical sun, is at least as cruel, and far more injurious to its health,

than working a hack pony or horse with a sore back—a good modeni illustration of

the adage that it is safer for some men " to steal a horse than it is for another to look

at the animal over a gate."

The skin of an elephant is thick, hut it is vascular and sensitive, and in tho

forests an elephant is often seen covered with blood from the attacks of flics. Tho
back consequently readily ' galls.' I myself once returned a Government elephant,

of which I had the loan, with a slightly sore back, which rest and a water dressing

would have cured in a few days. How many weeks elapsed before the animal was
reported fit for duty, I do not remember ; but I was called on to pay for something

like a hundredweight of pitch plaster for the wretched beast. The only wonder is

that he ever got well at all, if this heating mess was honestly applied, which I

hope it was not. The notions of JIahouts and other natives about curing wounds are

curious. They imagine that maggots help to dry up a sore, and so tie up an animal's

tail, that ho may not disturb the blowflies, or hinder the deposition of maggots
in a wound.

As is well known, male elephants become seasonably very excitable and danger-

ous, or ' must,' as they are called in India, and during the height of which paroxysm
a thin fluid trickles from a minute orifice in each temple, analogous to the exudation

which is secreted by certain glands at the back of the neck of male camels, giving

that part the appearance of being moistened with thin treacle ; and this temporal

exudation is frequently alluded to in Hindu poetry as a familiar phenomenon, though
BO unobservant are too many Europeans of the marvels of nature that some hardly

know that such a phenomenon exists. The late popular excitement, however, and
the cause which led the Zoological Society to part with their old friend Mumbo,'
has somewhat contributed to make more generally known the fact that occasionally,

that is, when 'must,' the male elephant is a very dangerous and unmanageable animal.

In India the general treatment, elephants at this time are subjected to, is strict

confinement and low diet, but a better plan, when practicable, is to turn the animal

loose in the forest, near water, whence, if a female elephant is tethered near him,

he will never wander far, and may soon be reclaimed. It sometimes, too, happens,

through stupidity or fear, that the animal is tied up, and no proper means provided

to supply him with water, in which case he soon becomes maddened with thirst,

which is all put down to his being ' mxist ' by the ignorant wretches in charge of

him. This was the case with an elephant that I once saw tethered near the circuit

house at Prome, and the first thing this poor beast did, when it did break loose, was
to walk down into the river to drink. I marched towards Allan-myo the next day,

and at my first halting-place again made the acquaintance of this animal, now at

large. I had marched with three female elephants, and encamped as usual along the

road-side. I had turned into bed, when I was roused by hearing my elephants rush

past my tent, and on getting up, my Mahouts told mo they had turned the elephants

loose for them to escape into the jungle, as the ' must Elephant' was coming up tho

road, and, sure enough, I could distinguish the clink of a bit of chain which still

remained attached to his leg. There was indeed now no doubt that ho was following

the track of my camp, in pursuit of my elephants, and he was followed at a respectful

distance by his own Mahout, mounted on another elephant, for tho purpose of watch-

ing his movements. The word was now quickly passed for every one in camp to

shift for himself, and we were soon all of us inside the village. Ere long tho elephant

passed through the camp, and, not detecting the elephants, went further on. As soon

as it was light, I secured my elephants, struck camp, and marched off through the

jungle to evade pursuit. I had hardly quitted the ground, before back came the

elephant, who had evidently found that he had overshot his mark, and after destroying

29
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a rice bin in the village, and seriously injuring by a charge his Muhout, who -was

endeavouring -with a spear to repel him, he eventually returned to near I'rome, and
was, I believe, in a month or so secured by a Bunnan ; but again, I think, broke

loose and was shot, but of this I am not sure. Before reacliing my camp, he came
across two men asleep on the road-side, one of whom he killed, but whether he killed

many more I do not know, but the damage he did was immense. Now all this loss

of life and propertj* and the sort of state of siege the wliole country was thrown into

whilst he was at large, might have been avoided by a little common sense on the part

of the owner, the Commissariat Department. All di.sastrous consequences would
have been avoided, had the animal, when first becoming ' must,' been sent out into tlie

forest, where water was procurable, and one or two female elephants been turned out

vnth simple shackles on their I'ect to keep him company. Instead of being a source

of terror and annoyance to a whole district for mouths, he would, if treated as

suggested, have been reclaimable in the course of a few weeks.

A somewhat similar adventure happened to me on the opposite side of the river

in the ilayanoung district. I was marching for a particular village, when I was
warned by some men to be on the watch, as a ' mtist ' Elephant belonging to some
timber merchants was about. I accordingly pushed on ahead of my three female

baggage elephants, towards a village on my road, and was met at its outskirts by the

heatlman, who told me the elephant in question was on the other side of his village,

standing in the very road I had to take, and, sure enough, on going through the village,

there he was, standing waiting for us ! I had just time to si'ud back to order a halt,

and after a brief consultation, altered my line of march to another 'sdllage, without his

catching sight of my elephants, though he may have got their wind. That night

passed ^vithout interruption, and the next day I reached the village I should have,

the previous day, but for this interruption. I could at first get no tidings of the

whereabout of my friend ; but towards evening, men dropping in, reported having
seen him in the neiglibourhood, and wo all prepared for an anxious night. As evening

drew on, other elepliauts were brought in by various owners, and securely fastened up
in the village. My three elephants were tied up to trees and houses, and I requested

a police-guard might be furnished during the night in case the animal should attack

us. Having seen all things snug, as sailors would say, and eaten my dinner in a

'Ziat' just outside the village, I took my usual evening walk up and down a little

path close to the 'Ziat,' bounded on each side by high grass, but close to the village,

and within sight and hearing of my people. I had walked backwards and forwards

about ten minutes, and it was getting dark, when, as I turned to return to the ' Ziat,'

I heard a ' flap,' which I recognized, or thought I did, as that of an elephant's ear

thrown back on his neck. I instantly stood motionless and listened intently, but as

no other sound was audible, I thought I was mistaken, and that it was a dead palm-
leaf which must have flapped on a tree close by. I therefore returned to my ' Ziat,'

and was on the point of calling for tea, when a terrible uproar ensued, and I heard a

heavy tramp close by, followed by the shrill trumpetings of all the elephants in the

village, the rending sound of ropes and chains, the shouts of men, and here and there

a shot or two. Before I had time to recover from my surprise, I saw the form of Tuy

Burmese interpreter flash past me, his long hair streaming comet-wise behind him,
revolver in hand, and disappear into the jungle, followed by some of my pluckiest

servants. I at once saw the extent of our misfortune. The ' must ' Elephant had
crept stealthily up, and when I heard him, was probably not five paces from me, and
had a few minutes later charged into the village, causing every elephant to burst its

bonds, and take to flight into the jungle. My three had all disappeared, but as one

was very wild and difficult to retake when loose, I had luckily put additional shackles

on her fore feet, which prevented her going far ; but my largest female was missiug,

and next day we found she had been carried otf, and 1 did not recover her from lier

ravisher for upwards of a fortnight, and eventually she produced a calf. Had
the ele];ihant which gave us all this trouble been a wild one, it would have been
easy to have shot it ; but as it was a valuable animal, the property of some timber

merchants, I had to wait patiently till I could secure my female, and this was not

easy, as she was jealously guarded by the other, and my men could not get near her.
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It is a common, anil in mj o]iinion {jcniicions plan to anoint an elephant's head
with oil, as it not only darkens tlie colour of the skin and renders it more reee])tivc of

heat, but clogs the pores. A far preferable plan, I can certify by long experienco, is

to give a coat of pipe-clay or whiting over the elephant's liead before lie goes out.

This on drying turns white, and keep the head cool, enabling the animal to travel

much later in the day than he otherwise would, and in comparative comfort. As,

however, the JIahout cannot use a moiety of the pipe-clay in his curry, it is a plan

which never fails to be strenuously objected to. It is an excellent and most humano
one nevertheless. Crede experto.

Order UNGULATA.

a. rerissodnctyla. Toes uneven in nuiiiher.

Famili/ Rhinocerotidse.

IhiiNocEEOs, Linntcus.

Feet with three toes. Head with one or two horns behind the nose. Dentition

variable. Molars complex, and characteristic of the species.

11. SoNDAicus, F. Cuv.

The lesser one-horned Illiinoeoros. Kyan-hsen. ' Elephant Rhinoceros.'

Mr. Blyth's remarks on the Ithinoceroses of Burma are so interesting that I

quote them at length :

" The Lesser one-homed Rhinoceros. So far as I have been able to satisfy myself,

this is the only single-horned Rhinoceros of the Indo-Chinese and Malayan countries,

its range of distribution extending northward to the Garo hills, where it co-oxista

with the large R. indicus, and to eastern and Lower Bong;d. It would appear to be

the only Rhinoceros that inhabits the Sundarbans, occurring within a few miles of

Calcutta ; and yet I know of but one instance of its having been lirought to Europe

alive, and then, it was not recognized as differing from R. indicus, which latter is not

uncommonly brought down the Brahmaputra from Assam, and sent to Europe from

Calcutta. There is reason, also, to believe that R. sondaieiis is the species which was
formerly hunted by the ]\r(ighul Emperor Baber on the banks of the Indus. South-

ward it inhabits the Malayan Peninsula, Sumatra, Java, and Borneo. It is about

a third smaller than R. indicun, from which it is readily distinguished by having the

tubercles of the hide unil'ormly of the same small size, and also by having a fold or

plait of the skin crossing the nape, in addition to that behind the shoulder-blades.

In R. indicus the corresponding fold docs not thus meet its opposite, but curves back-

ward to join—or nearly so in some individuals—the one posterior to the shoulders.

A fine living male, before referred to, was exhibited for some years about Great

Britain, and was finally deposited in the Liverpool Zoological Gardens, where it died,

and its preserved skeleton is now in the anatomical museum of Guy's Hospital,

Southwark. Two passable figures of it from life are given in the 'Naturalists'

Library,' where it is mistaken for the huge R. indicus."

Dr. Mason writes thus of this species: "The common single-homed Rhinoceros

is very abundant. Though often seen on the uninhabited banks of large rivers, as the

Tenasscrim, they are fond of ranging the mountains, and I have frecjuently met with

their wallowing-places on the banks of mountain streams two or three thousand feet

above the plains. They are as fond of rolling themselves in mud, as a hog or a

buffalo. The Karens when travelling have quite as much fear of a rhinoceros as they

have of a tiger. When provoked, the rhinoceros, they say, pursues his enemy most

nnrelentingly, and with indomitable perseverance. If to escape his rage the hunts-

man retreats to a tree, the beast, it is said, will take his stand uuih'mcath lor three

or four days in succession, without once leaving his antagonist. There arc seasons

when the rhinoceros is very dangerous and ferocious, attacking everything that comes

near its haunts, yet it is believed the stories related of them are exaggerated. In the

Latin Vulgate the rhinoceros is put where unicorn is read in the English Bible, and
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a similar rendering has boen adopted in several Indian versions, tlioufih unsuppnrted
l)y any philological considerations. The Hehrew name ' recm ' bears no rcseniblanco

to the name of the rhinoceros in any of the countries adjacent to Judaja. In Persian

it is called ' harg.' The Southern Karens say there is a third species of rhinoceros

in the jungles, which is distinguished from both the others by its skin being covered

with small tubercles, and above all by its eating fire. Wherever it sees fire it runs

up and devours it immediately. I once lost my way among the hills and valleys of

Palaw and Katay, and on obtaining a Karen, who lived in that region, for a guide, he
laid special charge on every member of the party to follow him in silence, for a fire-

eating rhinoceros had been recently seen, and it always came to noises, instead of

fleeing from them as most animals do." Dr. Mason goes on to state that a similar

dislike for fire is well known in the black African rhinoceros, and has been recorded

by Blyth of R. Sumatrensis, and it may not improbably exist in other species of the

genus. The habit of attacking a fire and trampling it out (the eating part of the

performance being probably an embellishment) may have originated in the sagacity of

the animal or to the mixed operation of fear and rage combined, as a savage dog will

pursue and bite the stone thrown at it ; and in time an act wholly unconnected with
the natural economy of the animal, and developed by an accidental circumstance, may,
by the operation of the laws of heredity, have become converted into an instinct.

This idea receives some support by the behaviour of bees. When preparing to smoke
off a swarm of bees from their comb in the jungle, especial care is taken by the

Burmans not to allow the flame to rise, or to ' crackle,' as the bees are said to be at

once roused to fury by the sound of flames, and to attack every one within reach.

Doubtless experience has taught them the danger to their home which attends a

crackling fire in the wood, and they at once resort to the weapon of olfence with
which they are provided. A rhinoceros is actuated by precisely the same sentiment,

and he rushes to the detested fire and tramples it beneath his feet as he would a

living enemy.

E. LASTOTis, Sclater.

R. C'rossii, Gray.

Ear-fringed two-homed Rhinoceros.

Blyth inclines to unite this species and R. Crossei, Gray, which has an anterior

horn sometimes 32 inches long. Blyth remarks :
" In the Rhinoceroses of this type

the hide is comparatively thin, and is not tesselated or tuberculated, nor does it form
' a coat of mail,' as in the preceding, but tliere is one great groove (rather than fold

or plait) behind the shoulder-blades, and a less conspicuous crease on the flank, which
does not extend upwards to cross the loins, as represented in F. Cuvier's figure ; and
there are also slight folds on the neck and at base of the limbs ; the skin being more-
over hairy throughout. There is also a second horn placed at some distance behind
the nasal one. Until recently the existence of more than one species was un-
suspected. In 18G8 a young female was captured in the province of Chittagong,

and on its arrival in the London Zoological Gardens, early in 1872, was believed to

represent the Rhinoceros surnalrensis of Bell and llafiles ; but soon afterwards another
two-horned Rhinoceros was received at the same establishment from Malacca, obviously

of a difl^erent species, which proved to be the veritable R. sumatretisis. Since its

arrival, it has now (1873) considerably increased in size, and it probably is not yet

finite full-grown. As compared with C. smnatrensis, it is a considerably larger

animal, with much smoother skin, of a pale clay colour, covered with longer and
less bristly hair, the latter of a light brown colour, as seen in the mass. The ears

are placed much further apart at tlie base, and are not lined with hair as in the other,

but are conspicuously fringed with long hair; and the tail is much shorter and largely

tufted at the end. The horns are worn away, but if the species be truly assigned to

C. crossii, the anterior would grow very long and curve to a remarkable extent back-
wards, while the posterior horn would probably be short. A second specimen of an
anterior horn, almost as fine as the one first described, has recently turned up among
the stores of the British Museum ; and I found a smaller anterior horn of R. crossii

in the Museum of the London Royal College of Surgeons, confirmatory of its peculiar



J/A.)/J/ALJA. 453

eliapo. In this group the horns arc remarkably slender except at the base, and

of much more com])aet texture than in other rhinoceros hoins. I have reason to

believe that this is the two-liorned species which inhabits the Arakau hills, those of

northern Burma, and which extends rarely into Assam ;
and 1 think it liifjhly jirobable

that the skull iigured in Jouni. As. Soc. E. xxxi. p. 156, pi. iii. f. 1, represents that

of C. erossii (sen 11. hmntis), in which case the range of the species would extend

into the Tenasserim provinces. A detailed notice of the individual sent to Lundun

has been given by Dr. Anderson (P.Z.S. 1872, p. 129)."

The skulls of a male and female of this species procured by myself on the coast

near Koranji Island, in 180(5, are now in the liiitish Museum. A curious fact elicited

during the transport of the Chittagong specimen, was her inability to swim. In

crossing the Sungoo Eiver she had to bo towed across between two elephants, for she

was unable to do more than just keep her head above water by paddling with the

fore feet like a pig (see Proc. Zool. Soc. Loud. 1872, pp. 493 and xxiii).

R. SUMATEENSIS, Bell.

R. Jaiaiim, F. Cuv. Very young.

E. BIythii, Gray.

Kyan.

The Sumatran Rhinoceros is much smaller than the ])receding species, with a

harsh and rugose shin, which is black, and clad with bristly black hairs; the ears less

widely separated at base, and tilled internally with black hairs ; the muzzle anteiior

to the nasal horn much broader ; and the tail conspicuously longer, tapering, and not

tufted at the end. Horns attaining considerable length, and cuning but slightly

backwards, as represented in Journ. As. Soc. Bengal, xxxi. p. 156, pi. iv. f. 1.

In the Proc. Zool. Soc. for 1873 (p. 104), an account is given by Mr. Bartlett

of the birth of a young one of this species, and from observations recorded in this case,

the period of gestation wotikl seem to be about thirty weeks. The newly-born calf

was 3 feet in length, 2 feet high, and weighed a little over .50 lbs. The plate {I.e.)

suggests the idea of the young animal being in poor condition, which may be accounted

for by the fact of its mother liaving just pei-formed the voyage from Singapore, and

this may account for the early death of the calf, accelerated by the stupid exposure of

the young one to cold and rain on shipboard. Rhinoceros Sumatrensis is the ordinary

two-horned Bhinoceros of Tenasserim and the Malay countries, and would seem to

he replaced in Arakan by R. lasiufis, which perhaps also spreads into Assam and

Tenasserim.
' Kyan ' is the generic name for a Rhinoceros in Burma, from a root, according to

Dr. Mason, signifying "to be firm in structure or mind," and its horns and blood are

extravagantly valued by the Chinese for their medicinal properties.

As regards the occurrence of R. mdicus, Cuv., in Burma, Blyth thus sums up the

evidence pro and con.

" According to Heifer, the R. indicus, in addition to R. Sondaiciis, inhabits the

northern portion of the Tenasserim Provinces ; and ifason asserts that a single-homed

Rhinoceros from the Arakau jungles was purchased by the London Zoological Society,

and lived for many years in the Regent's Park ; the species in that case was un-

doubtedly R. indicus. Again, according to a writer in the Oriental Sporting Magazine

(July, 1832, p. 301), both species of one-horned Rhinoceros occur in Burma, and he

cites, as his authority for the statement, a writer in the first series of the same

periodical (vol. ii. p. 35), mentioning that his said authority appears to be ' a thorough

sportsman and no mean naturalist.' I nevertheless hesitate, upon present evidence,

to admit the great Indian Rhinoceros into tho list of Burmese animals."

Family Tapiridse.

T.iPiitfs.

Four toes in front, three behind. Snout producid iulo a short fleshy mobile

trunk. Hair short and close.

Dentition, I. ;; ; C. H ; P.M. I; M. I.
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Tapiiius Mai.ava.vus, Raffles.

The tapir. ' Tu-ra-shu.'

"The tapir has been long known to exist in the Southern provinces, but has

never been heard of north of the vullcy of the Tavoy River. It is believed that none

have ever been killed or ca])tiucd in the rrovinccs except one that was procured from

a Karen, by a writer of the late Major J[acfar(iuhar at Tavoy. It was a very inotlVn-

sive animal, and became as much domesticated as a cat. It followed its master round
the compound liUe a dog, but looked as unseemly as a hog. It dilFers in no respect

from the descriptions of the Malay ta])ir, has the same white-blaukct-like appearance

on its back, and like that frcijuents the uplands. Though seen so rarely, the tapir is

by no means unc:ommon in the iutiu'ior of Tavoy and Mergui provinces. I have

frequently come on its recent foot-marks, but it avoids the inhabited parts of thu

country."

h. Artiodadijla. Numher of toes even.

Family Suidse.

Sus, LiniKcus.

Four toes on all feet, toes separately hoofed. Canine large in the males. Molar
teeth tubereulate.

Sus ciusTATUs, Wagner.

Tor-wet. Wild hog.

!Mr. lilyth remarks, " .\ boar which I examined at Akyab was flic ordinary Bengal

race, but the Teuasserim wild boars are considerably smaller, the skulls of adidts

being one-tifth less in linear dimensions, though otherwise similar. The race requires

to bo critically examined. That pigs are inimical to snakes is well known, but

Mason mentions tliat he has seen the head of a Python ' that was killed by a drove of

hogs, whose whole length measured 18 feet.' It is a remarkable fact (if iiuite trust-

worthy) that a number of hogs should thus combine to destroy a large Python."

S. Andamanensis, Blyth.

Dentition, I. S ; C. S ; P.M. I ; M. g = 44.

'Wmc than twenty years have now elapsed since Blyth first indicated this species

(J.A.S.B. May, 1858), and we know as little of the anatoTuy of one of the most
remarkable and best characterized vertebrates of the Andamans as we did then.

The adult boar's skull would seem to be 10'25 inches in length, with a breadth of

4'5 inches. Mr. Blyth remarks (/.c), "From the size of the skull of the adult boar it

may be estimated that this animal would not exceed 15 inches in height, if indeed it

is even so high at the shoulder. Tlie skull is much less elongated, anterior to the

orbit, than in ordinary swine, that portion occupying somewhat less than three-fifths

of the entire length. Profile a little concave anterior to the eyes, the forehand

bulging into a convc^xify."

This species, Mr, Blyth remarks, most requires comparison with Sii» Papuensia

of New Guinea, but as yet the soft parts of the animal appear to bo undeseribed.

Gray remarks, " The skull of this species is more neai'ly related to the Bubinissa, than
any others of the pigs {Sus)" (Proe. Zool. Soc. Loud. 1808, p. 30).

c. litoiunantia.

The ruminating section of the Ungulata possess four stomachs, thus described by
Jordon. The paunch or first stomach is capacious, with two well-marked con-

Btricti(ms. The second stomach is small and globular, and called by some the honey-

combed bag, being lined with polygonal cells. The third stomach, or " moiii/plies" of

the Scoteli, is small and sul)globular, but much increased in capacity by the folding

of the lining meiubrano. The fourth or last stomach is the true digestive sac, one-

tliird the size of the paunch, and of an elongated pyramidal form.
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Family Tragulidse.

Cauincs in the males only. No eye, groin, or feet pits. No honis in either se.\.

Tkagvlus.

Characters of the family.

T. KANCHiL, Raffles.

The smaller mouso-dcer.

Colour rufous or dark rufous, witli a dark mesial .stripe on tlic chrst, bordered witli

white. Size that of a hare.

llanges from the ilahiy eountries into Tenasserim.

T. NAPTJ, F. Cuv.

The larger mouse doer.

Much lari^rr and stouter (lian tlio last. Colour brown, with a dark stripe down
the back of the neck, and five white stripes below the throat. Eelly white.

R:uif;es inlo Tenasserim with tlie last, but is less common than it.

Mr. BUmfurd tlius contrasts these two s])ecies:

—

" As was suggested by Blyth in liis remarks on Tragulm kanchil, the larger form

of chevrotain is found in Southern Tenasserim, Mr. Daviscm liaving procured an adult

find a young animal from Bankasiin. Owing to tlie e.ttremo confusion which formerly

prevailed as to the synonymy of tlie Tniyuli, tlie nomenclature and distribution of the

different species cannot be said yet to be rightly determined in all cases, but it is clear

that two d.istiuct forms arc found in the Tenasserim provinces, and tliese forms appear

to be the T. kanchil and T. napu of A. Jklilne-Edwards' monogiaph of the Tragulidm

in the ' Annales des Sciences Naturelles,' as has already been pointed out by

Mr. Blyth.
" The most striking differences between the two species are,—first, size ; T. napu

being probably thrice the weight of T. kanchil;—second, the much stouter limbs of

the former; the leusth of the tarsus and liind foot in two specimens before me of

'I. napu and T. kanchil respectively being 5-8.'> and 4-8, whilst the cireumfereneo of

each tarsus in the middle is 1-3 and 0-85;—and, third, colouration, especially below.

There is but little difference above; both aiv. brown, becoming ])aler and greyer on

the sides, but the dark line from the najie down the back of the neck is much more

distinct in T. kanchil. The colouration of the throat and belly, however, is very

diiferent ; in T. napu there are five white strijies on the throat, one longitudinal in

the middle, and two obli(|ue striprs on eaeh side, the upper lateral band being much
shorter than the lower. In the adult skin from Tenasserim all these bands unite in

front, but not in the young s])ecimcn, in which the median strii)e is separated from

the others, as described by Milne-Edwards. The interspaces between the white

bands are dark brown, darker than the sides of the neck, but this ajipears sometimes

to be the case in T. kanchil also. The abdomen in adult T. napu is mostly white, the

breast and the space between the thighs jmrcr white than the rest ; in the young all

the middle portion of the alidoraen between the broad white breast and the narrower

white groin is smoky brown ; in both there is a rudimentary daik median band, not

nearly so distinct as in T. kanchil.

"In T. kanchil there are but throe white .stripes on the throat, the median line

being sometimes entirely distinct from tho two broad and long obli([uo lateral stripes,

sometimes coalescing with tliem in front ; the abdomen is pale rufous and white_ in

patches, the centre of the anterior portion and the sides of the posterior portion

being white, and the remainder rufous, but the proportion of the two colours varies;

tliere is, however, a well-marked dark median line along the anterior half, beginning

from the dark transverse band on the breast.
" In both species the rump is rufous, and the tail brown above, white below and

at the tip. All the differences noticed, exc(!pt the number of white stripes on tho

throat, have already been pointed out by Blyth."
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and llie vciy first sentence quoted has the true ring about it of the born naturalist

:

" I'ioneered by him (J. Davis, Escj., Sui)eriutendeut of I'olice, Martaban District),

early in October last, I visited tlie haunts of the Thamcn, near ThatOn (a town
about forty miles N.W. of Mauhnain), and althougli, owing to the dense nature of

the vegetation covering the ]ilains at that time of the year, I was only able to see a

few scattered females and young of the second year, yet the insight thus ati'orded into

their habits and economy more than repaid us for the severe attack of illness I

subsequently incurred, hy exposure to the lieat and wet.
" This plain of Yengyaing was then, owing to the recent and heavy falls of rain,

one large swamp. Xcarly the whole of its unbroken extent, which eraliraces an
area of 14 miles in length, with an average breadth of 10, co\il(l be traversc^d in

a small canoe, except here and there, where mud and vegetation combined, obliged

me to resort to a very unpleasant system of half wading in water, and half sticking

in deep slime. A continuation of this plain, broken up by belts of jungle, extends
for several hundred miles up the Burmese coast, and has evidently been fornu'd by
the gradual retirement of the sea, which at one time doubtless dashed its waves
against the llartaban and other continuous ranges of laterito hills. It is now, at

Yengyaing, some eiglit to ten miles distant from the hills, and seems to be still

retiring, since the water along the coast of this gulf of Martaban is very shallow
and studded with sandbanks. For the primary cause of this we may doubtless look

to the immense amount of silt deposit brought down by the waters of the Salween,
Beeling, Sittang and Kangoon rivers, all of which discharge themselves into the Gulf
of Martaban. As the sea retires, a belt of mangrove jungle about a mile in width
api)ears to travel with it, thus inclosing the plain with a barrier of vegetation on one
side, and the mountains on the other. This strip of mangrove jungle gives cover to

numberless hog- deer, tiger, leopard, and pig, but is never entered by the Thamen,
except where somewhat open ; nor on the other side do they ever attempt to penetrate

into the mountains. The plain is intersected by numerous tidal creeks, which in the

hot weather, when deprived of water from the hills, appear to dry up to a great

extent, and those still open at that time of year contain no admixture of fresh water,

so that it is evident, that for two, if not three, months in the year, the Thamen must
be entirely deprived of fresh water, whilst during the rainy season, for six months at

least, they may be said to live in water. It appears wonderful how they can manage
to exist in such extremes of heat and wet. With the exception of a few stunted

trees, and a fringe of hibiscus bushes along the creeks, the plain is covered with
nothing but grasses and paddy, of which latter both the wild and cultivated varieties

are abundant : owing, however, to the paucity of the population and the consequent
demand for labour in this immediate neighbourhood, perhaps only one-fourth of the

whole area is under cultivation for paddy : this crop succeeds here admirably, and
the grain forms one of the staple articles of export from ilaulmain and other JSurraese

ports. The remaining three-fourths are covered with the indigenous uncultivated

plants which, in seasons of scarcity, are reaped and used for food. This tract of

country forms a vast grazing ground both for the Thamen, and for large herds of

tame buffaloes which are during the rains pastured here by the Karens, but with-

drawn into the heavy jungles near the hills, when, in April and May, the whole
of the vegetation on the plain becomes parched up, or is devoured by jungle fires.

At the time of my visit vast flocks of waders and other water-birds were arriving

from the north, and the creeks were filled with pelicans of several species ; whilst the

mud flats absolutely swarmed with stints, sandpipers, egrets, and especially the rosy

tantalus. Here and there, stalking gravely amongst the flowering paddy, might bo

seen pairs of the Sarus crane {Grus antigone), or a troop of adjutants, both of whicli

breed in the neighbourhood. Occasionally the rarer Javanese adjutant was met with,

and the Jabiru stork, Mijcteria amtralis.

"The colour of a full-grown buck is dark brown, especially about the back and
neck, with underparts lighter. The females are hornless, and in colour like the

female sambar {R. Aristotcli.i), but perhaps a little lighter. The female gestates nearly

seven months, and brings forth her young in October and November amidst the jungle

paddy, which is then flowering or in seed, and at its greatest height. The doe will
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breed a second time in eighteen niontlis after biinging forth, so that tlic young of two
seasons are not unfrequentlv seen with tlicir parents, i'emalcs produce but one at a.

birth, and the young are spotted or nienilled, but this disappears with ago. In the

second year the males first begin to acquire horns, which are perfectly developed in

March, and shed about September. After two years they got two tines, and when
about seven years old are in their prime, -with twelve tines, including the brow antler.

The average weight of the buck is about 190 lbs.

" Their habitat and range, according to Mr. Davis, are as follows : In the Martaban
District they inhabit exclusively the open grassy plains between the sea and the

mountains. In the Pegu plains they arc perhaps more abundant than in any other

part of Eurmah ; next to them the Yengyaing plain in Martaban produces most

;

near Eangoon they are found in the Dallali plain. About Pegu and Yengyaing they

are found in herds from fifty to a hundred in the month of March, but wlun
hunted, they congregate much more, and as many as two hundred may then be

seen together. In habits they are essentially gregarious, and associate with no
other species, although hog deer abound in the grass and jungle along the edges

of the plain ; nor will they allow the tame bufi^aloes to come nearer to them than

about 100 yards. In habits they are very wary and difficult of approach, especially

the males ; they are also very timid, and easily startled. The males, however,

when wounded and brought to bay with dogs, get very savage, and charge vigorously.

On being disturbed, they invariably make for the open, instead of resorting to the

heavy jungles like hog deer and Sambur. In fact, the Tliamen is essentially a plain

loving species, and although it will frequent tolerably open tree jungle, for the

sake of its shade, will never venture into any composed of dense or matted under-

wood, i.e. bush jungle in contradistinction to 'tree jungle.' Indeed I was credibly

informed of a large stag which, being driven into a corner of the plain last j'ear, by
herd boys, with pariah dogs, and finding no means of escape, took refuge in heavy
jungle, where its horns got entangled iu a hibiscus bush, and so was actually captured

aHve.
" When first startled, their pace is great. They commence by giving three or

four large bounds like the axis or spotted deer, and afterwards settle down into

a long trot, which they will keep up for six or seven miles on end where fi'equently

disturbed. This is when the vegetation on the plain is comparatively short. Iu
the rains they do not go far before they find a hiding-place in the long paddy.

Their powers of leaping are highly developed. On the Yengyaing plain alone there

are at the present time about a thousand head ; on the Thatong plain, a little further

to the north-west, perhaps a hundred head only, which go about in small herds

of seven or eight.
" An intelligent BuiTuesc shikarrce (hunter) told me that in former years, before

Martaban was taken by the British, the ' Thamen ' were much more abundant than

they are now, and the natives used to destroy them wholesale at battues : a lai'ge

number of men would assemble from the surrounding villages and gradually encircle

three or four moderately sized herds with long strings, upon which plantain leaves

were tied so as to flutter in the wind. The circle originally formed at some distance

was gradually lessened, as the deer, afraid to pass the scarecrows, got gradually

driven together, until they were completely surrounded and at the mercy of the

hunters. The object was to get them into a corner near the heavy jungle, into

which if they attempted to run, they either became entangled or allowed their

pursuers to get up quite close. My informant tells mc that, in former years, he

has himself seen as many as 150 to 200 killed in one battue. To such a length

was this system carried, and such enormous havoc thereby created, that the Burmese
Government, fearing that the species would be utterly exterminated, wisely put

a .stop to the practice. This shikaiTee informed me that five-and-twenty years ago

he has seen as many as five hundred head in one herd, and his account was confirmed

by others."

Ceevuitis, Blainville.

Horns raised on bony pedicles, covered with hair. Large upper canines in both

sexes. Two conspicuous longitudinal facial folds. Eye pits large and mobile.
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C. AUREUS, H. Smith.

The Barking deer. Gyi.

Colour bright rufous bay. Inside limbs, pubic region, and tail white. Facial

creases dark brown. Mason remarks of this species as follows :

"The barking deer is more abundant and more universally diffused than any
other species. It is very appropriately named ; for its cry, which is constantly heard
in the jungles after nightfall, is very like the barking of a dog. It uses its horns

with great etfect when brought to bay, and, according to Karen fable, the tiger will

not attack it. In ancient times, the story goes, when all animals had the power of

speech, the tiger said to the barking deer, ' Oh barking deer, what is the use of thj'

Lorn ? It seems to me they would be in my way.' The barking deer answered,
' A single push of my horns will make the eye of my antagonist start from its

socket.' On hearing this, the tiger was afraid, and never after attempted to devour
the barking deer."

Family Capridse.

NEMORn.i;DUS, Ham. Smith.

N. buhauxa, Hodgson.

Colour grizzled black, clay coloured on the flanks. A black dorsal stiipo. Fore-

arms and thighs anteriorly reddish-brown, the rest of the limbs lioary. Below
whitish.

Length 5 feet or more. "Weight 200 lbs.

"Western Yunan, at elevations of 6000 to 7000.

N. MiLNE-Ei)WARDsrr, David.

This species, writes Anderson, "is distinguished from JW liilalina by the uniform
brownish-black colour of the upper parts, which tends to ferruginous on the thiglis,

and b}' the red colour of the lower parts of the legs, which are grey in N. bubalina."

The hill ranges of Western Yuuan.

N. KUBiDA, Blyth.

Tor-tsaik.

A female shot on the grass and bamboo-covered slopes of Zwagaben, near
Sraulmain, is thus described by Beavan (Proc. Zool. Soc. Lond. 1806, p. 4): "The
auinial was full grown, but had not had young, and was of a thick set ' porcine

'

build. Lacrymal sinus small, slightly developed. General colour black, with
a tinge of hoary. Inside of ears white, with black tips and edges. Belly and
tibiae rufous. Throat rufous, white-tipped. Intradigital pores ap])arently absent.

False hoofs of fore and hind legs If inch. Iridcs dark brown. Teats four. Buttocks
rufous and white. Said by Karens to have ouly one young one at a time."

feet inches

Length, from tip of nose to tip of tail . . .46
Tail, including end tuft of hair .... 7

Height at shoulder 2 IQi

Girth behind forearm . . . . . . 2 10

Ear, length of . 8J
Horns, along the curve ...... 6

Length of hoof ....... 1

J

Extreme stretch ....... 4

Mane, stiff black bristles, erect .... 6

This species appears to be distributed from Arakan through I'egu to the

extremity of the Malayan Peninsula, and to occur in Siam and Formosa, and also

in Sumatra. Blyth observes :

—

" This species varies much in colour, from red to black, and the black sometimes
with a white nape, or the hairs of the nape may be white at the base only. Two
fiat skins from Arakan arc of a pale red-brown colour ; with black dorsal list, and
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quite rcscniLlo the figure of one from Formosa, wliich is styled C. Swinhoei. Mason
also states that it is common on the mountains of Toung-ngoo, and Cantor obtainid

it from those of the Malayan Peninsula. The ' wild goat ' mentioned hy Crawfurd,

as stated by the Siamese ' to be found in some of the mountains of their country,

and to be shot for their horns, which are prized by the Chinese for certain alUgtd

restorative properties,' can hardly be any other. On comparison of skulls from

Sumatra, Arakan, and Mergui, I could detect no distinguishing character, and they

ditfer little from those of C. buhalina of the forest region of the Himalaya, except

in being considerably smaller. The genus is a very peculiar one, by no means so

nearly related to the Goats and Gorals as is generally supposed, but examples of

it should be studied in captivity before it can bo thoroughly understood."

Capea, Linncnis. Ovis, Linnaeus.

Domestic goats, Dr. Mason observes, thrive well in Burma, but the reverse is

the case with sheep, and Dr. Mason records that Major Macfarquhar, who formerly

owned the only sheep in the province of Tavoy, during one rainy season lost forty

out of a hundred and fifty. At Maulmain they appear to do a little better, and

at Thayet-myo, where there is less rain, they are said to do well. At Thayet-myo,

however, the sheep are now lodged in raised houses, where they are well protected

from the damp of the rainy season. Formerly many sheep were carried off by

leopards, which brutes however steadily avoided entering a large trap which was set

and baited for thera. They were in the habit of leaping the thom fence surrounding

the fold and carrying off their prey in spite of it. A clever sergeant, however, hit

on the happy thought of surrounding the trap with a high hedge of thorns similar

to that round the fold. This was accordingly done, and the same night a leopard

leaped over the hedge and entered the trap, which had been vainly set for him before.

Family BovidaB.

Gav^sus, Ham. Smith.

Horns slightly flattened on one side. Spinous processes of the dorsal vertebia;

greatly developed.

G. GACEUS, Ham. Smith.

The Gour. Pyoung.

Colour dark chestnut or coffee-brovm. Legs below the knee white. Horns
pale-greenish, tipped with black. Similar in shape in both sexes, but much more
massive in the male.

Length 9 or 10 feet ; tail 34 inches. Height at shoulder to 6i feet.

The cranium of a Burmese bull, without the lower jaw, weighed 34 lbs.

In the male a hump, which is absent in the female, rises over the shoulder.

The ' Pyovng ' is diliused throughout Burma, and extends as far south as

Singapore, the animal reaching perhaps to a fuller development in the forests of

Burma than in India.

G. SoNDAicus, S. Miiller.

The ' Ba7iting.^ Lesser Burmese wild bull. Tsein or Sain.

Horns of the male resemble those of the ' gour,^ but in the female are slender

and lyrate. Colour chestnut, with white stockings. Blyth remarks that "the
' banting ' has bred in the Zoological Garden of Amsterdam, where I have seen

bull, cow and calf in fine condition. The bull more especially has an indication

of a hump, which however must be specially looked for to bo noticed, and he has

a broad and massive neck like the Gaur, but no raised spinal ridge, nor has cither

of the.so species a deep dewlap like Gayal. The cow is much slighter in build, with

small horns that incline backwards ; and she retains her bright chestnut colour

permanently, while the bulls become black as they attain maturity, excepting

always the white ' stockings,' and also the white patch on each buttock, which
is characteristic of the species. In the old bull the cuticle between the bases of
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llic horns becomes enormously tliickrned, corneous and rup;p;e(l, and this begins

to show before the coat lias ooniiiienciul to ehanf,'e colour, as may be se(!n in a stutfed

specimen in the British jruseiim, wliicli is that of an animal procured in Pegu by

the author of this paper, and which lived for some time in the London Zoological

Gardens. How far to the eastward the range of this animal extends in the Indo-

Chinese countries, remains to bo ascertained ; but I have reason to believe that two

other species of Bos remain to be described there, one of which is domesticated ia

Kiam and the other in Cochin-Chiua."

G. FRONTALIS, Lambert.

The Gayal, or Mit'hun.

General colour as in the ' Gour,'' but it possesses a dewlap, -which the ' Gour '

does not, and, unlike that animal, is easily domesticated. The wild animal inhabits

the upper part of the Assam Valley and Mishmi Hills, ranging thence into the

borders of China. The domesticated race extends through the Tippera and Chitta-

gong Hills, as far south as the Kohidync River in Arakan.

ilr. W. Blanford, in his interesting zoological notes (Joum. As. Soc. Bengal,

1867, Part II. p. 193), thus describes the ditferences outwardly visible between

the Gour and Gayal :—" The most remarkable of course are the comparatively

straight and wide-spreading horns, and the enormously developed dewlap of the

Cayal as contrasted with the sharply curved horns and absence of any dewlap in

the Gour and the shorter tail of the former. In the Gayals the head is shorter,

and I think altogether smaller than in the Gaur, and the dorsal ridge is not quite

so high. In the adult bull Gayal in Calcutta the skin of the back and sides is

almost naked, as in the buffaloes of the plains of India ; this I have never seen

in the Gour." As the above animal was one (procured, I fear, in a questionable

manner) that had lived, if not been bred, in captivity, it will be interesting to

asceitain how far this condition of the skin is natural to the animal in a wild state,

or induced, as I suspect, by captivity.

BuBALUs, Hamilton Smith.

Forehead convex, rounded. Horns large in both sexes, inclined liackwarda and

upwards, laid back horizontally when the animal is in motion. Hair scanty, black.

B. ARxr.

The wild buifalo.

The horns arc either straight and long, curving at the tips only, or crescontic

throughout. The former are found chiefly in Assam, and a pair has been known to

exceed 12 feet, measured along the curve from tip to tip. The hitter form is the

handsomer and more formidable, and is seen in Burma to perfection, though single

horns of that sort do not usually exceed 3 feet in length.

Dr. Mason remarks :
" There are great numbers of wild buffaloes in the jungles

of the south, which are supposed by the natives to be indigenous, but they are more

probably of the domestic race that have run wild, like the wild horses of America."

This is more or less doubtful, but Blyth instances in support of it that the Indian

buffalo now abounds in a state of wildness on the north of Australia, where they

have spread from Port Essington, and there are many in the delta of the Nile, where

they must have descended from domestic stock. As the Burraans do not consume

milk, or any of its products, the calves receive their full share and develope into

noble animals, equal almost to the wild in plumpness and vigour. It is a curious

sight to see a herd of these creatures tended by a boy of five or six years old,

stretched at length on the back of an old bull, who seems as regardless of his

burden as though a gnat had settled on him, yet the child will drive and manage

a herd of these creatures, with nothing liut a small switch. A tiger will not attack

a herd of buffaloes, as it is credibly reiiortcil that if a herd sights a tiger, it charges

en tuiinse, and destroys its adversaiy ; but if sc^parated from the herd, buffaloes are

easily ovci-powered by a tiger. The strange sight (to them) of a European, especially

if on horseback, is very likely to evoke an alarming display of hostility from these



4(j2 BURMA, ITS PEOPLE ASD PRODUCTIONS.

animals ; but if tlieir keepiT is with thcin, tlicy arc easily restrained, and a child

can drive them off. Curiosity and distrust of an unknown object lias quite as

much to do with their behaviour, alarmin<; thou.<;h it often is, as any special dislike

to a Euro])eau. Horses, however, are undoubtedly distasteful to tiiem, and a horse-

man will always act wisely by giving a herd a wide berth.

Dr. Mason remarks: "There is perhaps no domesticated animal in the world

concerning which learned men in Europe and America" (and Asia he might have

added) " are so profoundly ignorant as the Buffalo. From misapprehensions of the

character of the animal, they have very generally concluded that the unicorn of

the English Scriptures was the Buffalo. Gesenius, Hengstenburg, and De Wette
in Germany, render the word by 'der Buffel.' and Stuart, llobinson, and Noyes,

in America, say ' Buffalo.' The oriental Buffalo, obsert'es one, appears to be so

closely allied to our common ox, that without attentive examination it might be

easily mistaken for a variety of that animal." Dr. Mason was, liowever, far from
exliausting the absurdities of authors regarding so marvellous a beast. In Webster
and Wheeler's People's Dictionary one of the definitions given is a "kind of African

stag," whilst in the Cyclopaedia of India the following cluster of mistakes is recorded :

"The buffalo inhabits Thibet" which is absurd, "but is domcdicafed in Inilia,"

tlie fact being it is indiffenous in the wild state to the grassy plains along the Ganges
and Berhampootra, " tlie Indian Archipelago and Southern Europe. It is tlie only

indigenous ruminant in Ceylon," a statement one would hardly have expected to see

in a work i)ublished but ten years ago, with Kelaai t's ' Prodromus ' in the hands
of the compiler

!

Order CAENIYOEA.
Raptorial mammals, some killing their prey, some eating carrion, and some sub-

sisting on a mixed diet. Toes with sharp or blunt claws. Mammae abdominal.

Cla\-icles wanting or rudimentary.

a. Plantigrada.

Family Ursidse.

Helaectos, Horsfield.

Dentition, I. f ; C. f ; P.M. -J- ; M. f

.

The ' sun bears ' are distinguished from typical bears by their small size, short

fur and rounded skulls.

H. Malatanus, Raffles.

The Bun-bear. Wet-wun (Pig bear).

Cantor thus describes the Selarclos of the Malayan Peninsula:—"Colour of the

young, snout and lips pale ferruginous. Head, back, and outside of the limbs black,

mixed with pale rust colour, in consequence of many of the black hairs having the point,

or a part next to the point, of the latter colour. Ears, tail, paws and inner side of the

extremities shining black. The somewhat woolly hairs of the abdomen arc faintly

marked with ferruginous, and are mixed with longer stiff black hairs." The V-mark
on the chest is described as variable. In the living animal it is of a pale rust or

orange colour, in some individuals with a few small blackisli spots, fading after death

to a yellowish white.

The common b(!ar of Burma is usually rcfeiTcd to this species, but though it may
r.'nge into Tenasserim, it is doubtful if it docs so into Pegu, and the correct determi-

nation of the species of bears inhabiting Burma has yet to be effected.

Blyth says this is the only bear which inhabits British Burma, but I greatly

question the accuracy of this statement. I believe Urms Tibetanus occurs in Pegu,

and is the ' wet wun ' of that province, and I certainly had at Toung-ngoo a young
bear with only four upper incisors, which I can hardly suppose to be anything else

than a young I'rorhri/us (W.T.). Dr. Mason remarks, " On one occasion, wliile

sleeping in a Karen field that had been recently harvested, I was disturbed all night

by a drove of them digging up the roots of the sugar-cane that had been left in the
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fiolil. They will occasionally attack a man -wlu'n alone. On closccn(lin<? the

Tonasscrini a few years ago on rafts, the foremost raft jjasscd over a rapid, and made
a short turn into a little cove below, when a l)ear from tlie shore made a plunge at

the raft and threw the two Karens on it into the water. At this moment the other

rafts came in sight, and the bear retreated. On another occasion I met with a liurman

and a hear that he had just shot, and the Barman assured me that he shot the bear

in the very act of running upon him ; and last year a Karen of my acquaintance in

Toung-ngoo was attacked by one, overcome and left by the bear for dead. Though
severely bitten, the man recovered. The Kainees and Karens describe a smaller

species, yellow on the breast, for which they have a distinctive name, but I imagine

it is a variety of the above. The Burmese and northern Karens say there is a species

with feet and hands like a man, which they call (loo-woon) man-bear. This I suspect

to be a I'ahulous animal, founded on reports of the ourang-outang." Is it not equally

probable that it may apply to the U. Ttbetanun or I'roclieiluii, and the smaller species

with a distinctive name to Ildardos ? It seems strange that the " northern Karens "

only should hear of the ourang-outang.

Uksus, Linnccus.

U. TiBETAN0s, F. Cuv.

Two young bears which I once reared (of I believe this species) afforded me a

pleasing illustration of Burmese feeding. I ])rocured them very young, when about

to proceed by boat through the delta, to Uangoon, and having no milch goat with me,

and knowing the repugnance of Buddhists to sui)ply milk, I was rather at a loss how
to rear them. I soon found, however, all my difficulties smoothed over, for no sooner

did I make known the wants of my tender charges to the women of the villages at

which I stopped, than quite a competition ensued among them as to which of them
should contribute milk for their sujtport, the act of so doing being a work highly

meiitorious, in a Buddhist point of view, as contributing to save life, and more
matrons' milk was delivered on board my boat than I knew what to do with, and
wonderfully did the young bears thrive on it. An adult shot by myself in the Pegu
district measured in the flesh G feet and 2 inches. This was, I believe, H. Tibetanus,

and was quite unlike the little Alalaj-an species, H. Malayanus (W.T.).

PKOcnEiLTTs, Illiger.

Differs from other TTrsida by having only 4 upper incisors.

H. LABiATUS, Blain.

The Indian black bear.

This animal has not hitherto been recorded in Banna, bat a young boar I once

had in Toung-ngoo with only 4 U])per incisors could hardly have belonged to any

other species.

Arctonyx, F. Ciwier. fi

Dentition, I. g ; C. S ; P.M. * ; M. f.

Feet plantigrade, with live strong fossorial claws. Habit that of a badger, but

more robust.

A. coLLARis, F. Cuv.

Khwae-tawet or Wet-tawet.

Colour, upper parts, with head, throat, and breast yellowish-white, more or

less grizzled. Nape, a narrow band across the breast, anterior portion of abdomen
and the extremities deep blackish-brown. There is also a brown band from the

middle of the u])per lip, gradually widening posteriorly, and including the eyes and

cars, and another smaller and naiTowcr band from the lower lip passing through the

cheek and uniting with the other on the neck.

Head and body 25 ; tail 7 inches.

Kanges froTU Xipal to Bengal and Assam, and thence to AraUan and the

Tsittoung Valley.
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Pi-. J. Andirson, in a note to Elytli's "Mammals of Burma," p. 29, infclicitously

attempts, in my opinion, to correot i)r. Jerdon, maintaining that ' Bali soor' = ' sand

pig,' and not ' Bbaloo soor' = ' Bear pig,' is the animal's proper name. Dr. Anderson

adds that the name 'sand pig' is "in consonance with its known habits." Does

Dr. Anderson suppose it to live ow sand, or in sand, because I doubt if the creature

does either the one or the other, in spite of such authority for its "known habits."

Its claws are so remarkably like those of a bear that I think ' blialoo soor,' bear-

pig, as likely to be correct as ' baloo sur,' sand-pig, at all events till its arenaceous

proclivities are more clearly demonstrated than they have as yet been.

A. TAXOiDES, Blyth.

About half the size of A. coUaris, and a coat very like that of the European

badger, but softer. Muzzle less broad and liog-liko than in A. coUiiiis, and with

proportionately smaller ears.

h. Digitigrada.

Family Mustelidae.

LuTEA, Ratj.

Dentition, I. | ; C. : ; P.M. % ; M. J.

Ears small. Feet palmate. Tail round, depressed towards the top, flat beneath.

Eye provided with a nyctitating membrane.

T. NAiE, F. Cuv.

The common Indian Otter. Phyau.

Colour hair-brown or light chestnut-brown, sometimes grizzled with hoary tips,

or marked with isabelline yellow. Beneath yellowish or reddish white. Sides of

head and neck, chin and throat, whitish. Head and body up to 29 inches, tail 17,

and 3 inches broad at the base.

L. LEPTONYX, Horsfield.

Stnall-clawed otter.

Distinguished from the last by its small claws.

"Otters," remarks Dr. Mason, "abound in some of the streams. In the upper

part of the Tenasserim, a dozen at a time may be occasionally seen on the rocks in

the river. The Burmese sometimes domesticate them, when they will follow a man
like a dog." This is true I believe everywhere ; they are rollicking, frisky creatures,

but make bad pets, as they can inflict a cruel bite, and not unfrequently do. Dr.

Anderson thinks that L. nair docs not range into Burma, but is there replaced by
a species which he inclined to identify witli L. simung, llaffles. How many species

or what species tliey are which occur in Burma is not thoroughly known, and to this

end it is essential that the skull in each instance should accompany the dried skins.

Maktes, Linnaus.

Allied to tlie weasels {Madela), but with an additional upper premolar, and a

tubercle on the inner side of the carnassier.

M. FLAViGtrLA, Bodd.

Colour, head, face, and upper parts of body and limbs glossy blackish-browTi, the

chin and lower lip white ; throat and breast yellow, from pale to yolle wish-orange.

Colours vary considerably.

Head and body 20 ; tail 1 2 inches, with hair.

This is a wide-spread species in India, and in the Himalayas ranges up to 1 1,000

feet or more. It ranges into Arakan and Malayana, the Malayan race being paler-

coloured than the Indian one, and with shorter fur.

Helictis, Gray.

Dentition, I. f ; C. § ; P.M. J; M. f.

Tlie upper carnassier three-lobcd, with a wide two-pointed inner process.
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II. Nll'ALKNSIS.

Tlio Nipal wolverine. K3-ouk pyiin or Kyoung-pyun.

Above cnrtliy brown. Below with the edge of tlie ii])per lip and insiile.s of tlio

limbs and terminal lialt' of the tail yellowish. A white vertebral stripe from llio

nape to the loins. Forehead witli a white band eontlnent over tlie cheeks witii tlie

pule under surface.

Ilead and body 1(5 ; tail (with hair) 9 inches.

Ranges from Nipal through Arakau to Pegu, south of wliicli it is probably
replaced by the allied (if not identical) species.

H. Orientalia, Horsf.

The Hebrew word, Dr. ^fason remarks, rendered "weasel" in Leviticus, is

identical with the Arabic ' A'/ki/ikI,' wliith signifies a mole.

ir. siosCHAT.v, Gray.

The colour is paler than in II. Xipalensls, the hair on the thighs and forc-arnis

being white-tipped.

Inhabits Yunan at 5000.

Dr. Anderson considers that the three Indian species, IT. Orientals, H. Kijmlemis,
and II. mvschata, are separable from each other by three different types of skidl ; the
fir.st distinguished by its sliortness, large teetli, short palate and a small infra-orbital

foramen ; the second by its greater length, large teeth, long palate, and small infra-

orbital foramen ; and the third by its long skull and palate, small teeth and largo

infra-orbital foramen.

Family Canidee.

Cl'ox, lliiihjxiin.

Dentition, I. S ; C. ? ; P.M. '^

; :\r. J= 40.

General structure as in Caiii», liut with onh- \i molars and premolars in either

jaw, the second tubercular premolar of the lower jaw being wanting. Mauimtc 14.

C. EUTILANS, lliill.

Wild dog. Tor-khwe.

Colour bright rusty red or rufous fawn colour, paler beneath. Tail moderately
'brushed,' reaching to the heels, and usually black-tipped.

Distributed in suitable localities over the whole of India, Ceylon and Burma,
Sumatra, etc., but from its retiring habits is rarely seen.

An ' Imlian wild dog' is described by Dr. JIurie (Proc. Zool. Soo. L. 1872, p.

715), which I believe represents an animal from Burma; anyhow there can be little

question, fi'om the consensus of opinion of those who have studied the animals alive,

that there is but one Asiatic species, though Gray (P. Z. Soc. L. 1808, p. 498)
separates into as many species the Nipal, Southern Indian and Sumatran wild dogs

{C. primavHS, C. Sumatrensis and C. Bekkanen.si.'s).

Dr. Mason remarks, "There is a wild dog in the Provinces which Mr. Blylh

regards as a distinct species, and the Karens have described to me an animal that

makes his kennel in the ground like a fox or a jackal, which they say is found in the

Shan country. The 'fox' of the English Bible is probably the 'jackal.' The
Hebrew word is ' skiiffal,' the Persian name of the jackal is ' s/iai/Jial' and ' s/mkal,'

and the Pali is ' theuc/ula' and ' sheugala' from the same root which the Burman
books render 'earth-dog.'" The wild dog, according to Hodgson and Jerdon, preys

by night and by day, but chiefly by day. Six, eight or ten unite to hunt down their

victim, maintaining the chase rather by scent than sight. In hunting, they bark like

hounds, but in discordant tones, alike dill'cring from those of the domesticated dog, or

the jackal and fox. Of some kept in confinement, Hodgson remarks that "after ten

months' confinement they were as wild and shy as at the first hour [ got them. Their

eyes emitted a strong light in the dark, and their bodies had the peculiar f(x;tid odour

of the fox and jackal in all its raukness."

30
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The wilil (log is saiil to kill evt-n tigers, though this is improbable, but Tlr.

Jerdon once caino on a tame cow buffalo which liad bccu killed by tlu m ; but
' s;xnibur' and smaller game, including pigs, arc tlicir more usual jjrcy.

Canis, Linikmts.

C. ATJBEUS, L.

Dentition, I. « ; C. i ; P.M. 2 ; M. g = 42.

The Jackal. Myae-khwe.

Colour rufous grey, the hairs mottled black-grey and brown. Tail reddish-

brown, with a dark terminal tutt. Individually tlu: colour varies greatly, there

being specimens in the Calcutta Museum pure white, coal black, and bright rufous

or cliestnut (Blyth, J.A.S.B. 18.58, p. 275).

Ranges into Arakan as far south as the Naf Illvcr. In Burma it has been shot

about Prome, and Thayet-myo, but neither Mr. Blyth nor Dr. Mason would seem

to have met with it further south. I have myself seen it near Maulmain, but the

doubt exists if the pair I saw may not have been descended from specimens imported

for hunting purposes by some sporting members of the European community. This

is, however, unlikely, and Dr. Mason alludes to the existence of an animal which

makes its " kennel in the ground, like a fox or a jackal," in the " Shan country

"

(upper Salwcen Valley ?), which may very likely be this animal.

Family Viverridse.

ViTEREA, Zinnceus.

Dentition, I. | ; C. -| ; P.M. f; M. f

.

A large anal pouch, which secretes an odorous substance called ' cirrf.' Pupil

vertical and oblong. An erectile mane along the back. Thumbs not remote. Does
not climb trees well.

V. ZIBETHA, L.

The grey civet cat, Khyoung-myen, or ' horse-cat,' of the Burmese, from its mane.

Colour yellowish or hoary-giey, with black spots and stripes. Throat Avhite,

banded with black. Tail with six black rings. Limbs black or sooty. Mane distinct.

Sometimes the spotted markings are faint or obsolete.

'Length of head and body 33 to 30 inches. Tail 13 to 20 inches (with hair).

This animal produces the odorous secretion called ' civet ' from a large subcaiulal

gland 2J inches in diameter. The animal is sometimes kept caged, and the odorous

secretion scraped out of its receptacle from time to time, for use by perfumers. Mason
says this animal is not so abundant in Burma as Viverricula.

V. MEGAspiLA, Blyth (J.A.S.B. 1862, p. 331).

V. tangalmtga, Cantor.

The large spotted civet-cat.

Resembles V. ziletha in size, but the body-markings and spots large and black.

Blyth remarks, " I have seen Hat skins of this aninuil from Promo resembling those

which Dr. Cantor procured in Province Wcllesley, and one brought from Sumatra by
Sir Stamford RaiHes. It is nearly allied to V. eivettina, of S. Malabar, but very
ditferent from V. tanggalunga, Gray, of the Malay countries, which is a much smaller

animal, with more cat-like tail, and the spots of which are much smaller and more
numerous."

Dr. Giinther gives the length of an adult from Penang (Proc. Zool. Soc. 1876,

pi. xxxvii. p. 427). Body and head, 360 ; tail 17'0 inches; total 4 feet 5 inches.

Ranges from Prome to Penang.

VrTERKiCTTLA, Hodgsou.

Form longer than in Vivcrra, Thumbs remote. Climbs well. Anal pouch as

in Vivcrra.
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V. ir.vr.ACCEN'srs, Giiiol.

The common civct-cut. Ivyoung-ka-ilo.

Tawny grey or greyisli-brown, with several lon^iitudinal lines en (lie baik ami
eroiip. The sides longitudinally spotted, sides of the iieek with some transverse bauds.

Kelly unspotted. Head darker, with a blaek stripe from the ear to the shoulder.

Tail long, with eight or nine dark annular rings.

Length of head and body 22 to 23 inches; tail 16 to 17 inches.

Common in Burma and the Malay countries.

Mason remarks, speaking of this species, " The Indian civet-cats sccrcto an
odoriferous substance identical with 'civet,' though not the ' civef of eoninujrce. This
species is not infrequently found in the villages, and its secretion enters into the

liurmese Materia medica."

ruioxoDON, Horsfidd.

Dentition, I. g ; C. f ; P. ^ ; M. i".

Body slender. Limbs short. Claws retractile. Tail very long. Five toes on all

fept. Thumbs approximate. Soles well furred. No anal pouch. Mamm;c two
pectoral, two inguinal.

P. P.UJDICOLOR, Horsf.

Colour orange-buff or fulvous, spotted with black. Four irregular lines down the

neck, and seven longitudinal rows of scjuaiish or elliptic spots, each row consisting

transversely of eight spots, diminishing in size from the dorsal line. Below entirely

nn.spottcd. Tail with eight or nine anuuli.

Head and body 16; tail 14 inches.

Ranges from [N'ipal to the Kakhyen Hills, where Anderson procured a skin.

P. MACULOSus, W. Blanford.

" Upper part brownish-black, broken up by greyish-white bands, lower parts

white, tail brownish-black, with 7 white rings, tip whitish. Two broad black bands
run down each side of the upper part of the neck, between them is a narrow grej-ish

white band, with a faint mesial dark streak, somewhat interrupted, and passing into

two bands of elongate spots between the shoulders. The two broad dark bands pass

into the dark patches of the back ; on each side of these bands is a w^hite rather wavy
stripe, commencing at the ear and continued along the neck, above the shoulder, and
down the side to the thighs, becoming more iiTcgular behind ; below this again is

a dark band somewhat broken up into spots in front, passing over the shoulder, and
continued as a line of largo spots along the side. The back is chiefly brownish black,

crossed by six narrow transverse whitish bands, the first five equidistant, the foremost

communicating with the mesial neck band, and the hinder all uniting with the white
band on the side, so as to break up the dark colour into large spots. There are small

black spots on the fore neck, lower portion of the sides, and outside of the limbs, the

spots on the fore neck fomiing an imperfect gorget. The white rings on the tail arc

not much more than half the breadth of tlu! dark rings ; the last dark ring, near the

lip, and the first white ring, are narrower than the others. Nose dark bi-own mixed
with grey, a dark ring round each oibit, with a streak running back to below the ear,

and another passing up to the crown ; forehead between and behind the eyes, and in

ii'ont of the ears, and cheeks, pah; grey. I'lars rounded and clad with blackish hairs

outside, and near the margin inside, a few long pale hairs on the inner surface of the

car-conch. Whiskers long, extending to behind the ears, the upper brown, the lower

entirely white. Soles, except the i)ads, which are naked, covered with fine hair."

Head and body 18-25
; tail 16-75 = 35 inches.

Ranges through Martaban and Tenasscrim.
" This species,"Mr. Blanford remarks, " appears well distinguished from P. gracilis

and P. jpardicolor by its larger size, and by (he much greater prevalence of dark
colour on the upper surface generally. In external characters P. maculosus is nearer

to the Malay species, P. gracilis, the Hinuilayan P. pardicolor having the upper parts

covered with comparatively small spots, and more numerous rings on the tail. \Vith
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r. (iracilis I am only ac([u;uiit(.il by dcsoriijtioii and figures. Juilging by those, ilin

principal ditferpnee in the colouration is, that in P. gracilis the pale tint prevails very

much more than in 1'. maculosan, the iipp(>r parts of the former being marked by
iiTcgularly-shaped blackish spots on a pale ground, whereas tlie upper surface of the

latter is dark, with a few white streaks dividing the colour into patches. On the tail

of F. gracilis tlie dark rings are rcprestratod as narrower, and, towards the tip, mucli

narrower than the wliite rings, and there is a long white tip. In P. maculosus the

dark tail rings are nearly twice as broad as the liglit, and the white tail tip is very

short, sliorter tlian the last dark ring. The distribution of colour on the head also

appears different, the whole nasal region in front of the eyes being dark in. P. macu-

lo.siis, but not in the figure of P. gracilis. Tlie more important dimensions of

P. (/racil/s as given by Horsfield are : length of the tiodv from the extremity of the

nose to the root of tlie'tail 1ft. 3iin. ; length of tail Ift. Ain."

Paradoxueds, F. Curicr.

Five toes on all feet, connected by a web. Claws semiretraclile. Pupil elliptic',

vertical. In some species a glandular fold exists near the anus, which secretes a

peculiar substance, devoid of the odour of ' civet,'' bat no tlistiuet odoriferous pouch.

Diet mixed. Climbs well.

P. Geayi, Bonnet.

P. Nipalcnsis, Hodg.

Colour above light unspotted fulvous brown, in some lights ashy, hcncath paler.

Limbs ashy, darker towards the feet, which are black. Tail same ccilour as bodj-, tlio

end dark, wliite-tipped. Ears and face black. Forehead, nose-streak, and subucular

band, whitish.

Length of head and body 30 ; tail 20 inches.

Ranges as far south as the Arakan Hills.

A specimen described by Hodgson in Nipal was very cleanly in its habits, and
devoid of unpleasant smell ; but when irritated, was capable of producing a shocking

stench, by the discharge of a thin yellow fluid from two pairs of pores situated on

each side of the anus. It preferred boiled rice and fruit to flesh, offered to it, but

preferred to anything, birds if captured by itself, in which it was wonderfully expert,

darting on them, from its feigned sleep in a corner, with unerring aim.

The ' carnassicr ' tooth of this species is shorter than in other Paradoxures, and
it has been ranged by some as a Paguma.

P. musanga, F. Cuv.

The common Paradoxure. Khyoung-won-baik.

Colour brownish-black, with some dingy yellowish lateral stripes, sometimes
obsolete. The forehead sometimes white-banded, and a white spot above and below
each eye, and usually a black median nasal streak. The colour, however, is subject

to much variation. The tail is yellowish-white towards its termination. Belly some-
times marked with elongated white spots.

Occasionally the tail is spirally distorted, so that the underside, towards its tip,

is uppermost, and on an individiuil peculiarity of this sort the generic name of ^Para-

doxiirus^ or 'screw-tail' was based, according to Blyth.

Length of head and body 22 to 25 ; tail 19'5 to 21 inches.

Common in Burma, the Andaiuan Islands, the JIalay countries, India, and Ceylon.

P. TiiiviitGATrs, Tem.

The three-striped Paradoxure. Khyoung-na-ga.

Colour grey, witli three dark streaks. Fur soft and silky.

Head and body 26-5
; tail 27 inches.

"This animal is very common, and occasionally enters houses in the town in

pursuit of rats. When young, it is easily domesticated, and valuable as a I'atcatclier."

llanges into Tenasserim from the Jlalay countries, and has been shot by myself

in the Arakan Hills near JS'ioung-ben jo on the Saudoway Eoad.
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r. i.ErroTis, Blvtli.

r. Tythrt, fytler.

The white-eared Taradoxni-o. Kliyoiins-na-zwet-lipyu.

Fur dense and -woolly at base, with lonp; liairs intermixed. The prevailing colour

is fulvous brown, with three blackish dorsal streaks; below paler, more or less

albescent. A white streak on the nose between the eyes. Ears black at the base,

with the terminal half tlcsh-coloured and scantily clad with white hairs. Paws and

terminal h:df of tail blackish.

Head and body 18; tail 18 inches; total 3 feet.

Arakan to Teiiasscrim (J.A.S.B. 1858, p. 274).

Arctictis, Temminck.

Canines stout, lower ones very long, compressed at the base, and f^'vooved externally.

Body long. Legs short. Tail long and prehensile. Toes fivi; on all feet. Claws

strong, curved and semiretractile. An aual gland secreting an oily fluid of an inteu>e

but not fetid odour.

A. BIXTrHONT,.

The Tiinturong or inonkcy-tiger. !^^youk-ky^l.

Colour black throughout, with a white border to the cars, with a ferruginous

wash sometimes, or grizzled and hoary. Head, face, throat, and base of tail whitish

or hoary. Tail excessively thick at the base, and tapering to a point.

Head and body 28 to'33 inches; tail 2fi to 27 inches.

lianges from the !Malay counlries into Assam.
" This animal was first discovered in Malacca. In its habits," says T)r. Cantor,

" it is both arboreal and terrestrial and nocturnal, slei'i)ing till the sun is below the

horizon, when it disjilays great agility in searching for small quadrupeds, birds, fishes,

earth-worms, insects, and fruit. The howl is loud, resembling some of the Jfalayan

Paradoxuri. It is remarkable, says Mr. Blyth, for being the only placental mamuial

of the old world which is furnished with a tiuly prehensile tail."

Familji Herpestidae.

UitvA, lludyson.

Structure intermediate between Gulo and Herpedcs. Mamnur, six, ventral.

XJ. CANCEIYORA, Hodg.

The crab mungoose. Mwai-ba.

Colour fulvous iron-grey, variable. Inner fur woolly, outer of long lax hair of

mixed black, white, and fulvous. Belly brown, limbs blackish-brown. A white

stripe from the oar to the shoulder. Tail rufous or brown, with rufous tip. Body

elongate.

Head and body 18 ; tail 11 inches. Weight 4 pounds.

Ranges from Nipal to Tenasserim, and is said by Blyth to hv. tlie only mungoose

found in Burma.
According to Hodgson, this animal is somewhat aquatic in its habits, feeding much

on frogs and crabs {I'hcljihunidm).

Heepestes, Illigcr.

Dentition, I. f ; C. f ;
P.M. S ; M. ?.

Five toes on all feet, with semiretractile claws. Ears snudl, I'ouTided.
^
Eye small.

Muzzle pointed. Mammto four. Anal pouch or glands present, but uo fetid secretion.

Habits active, diurnal, bold and sanguinary.

H. Malaccensis, F. Cuv.

The Bengal mungoose.

Colour rich reddish-brown, mixed with hoary yellow, redder on the cars, face,

and limbs. Hair harsh, diffuse and not closely applied.
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Head ami body 1.3 ; tail 10 or II imhcs.

Jerdon says this species ran.^cs through Assam, Buniui and tlie ^falay countries,

though Blyth would soom never to have received specimens.

H. AUBOPUXCTATUS, Hodg.

Colour olive-brown, with a golden tint due to the yellow annidation of the fur.

The sides are paler, and the under parts dirtv yellowish-white.

Length—Head and body 12-70; tail 10'25 = '22-9o inches.

Inhabits Bengal and ranges to the Punjab on one hand, and Assam, Upper Burma
(Bhamo), and JIalaj-an Peninsula on the other.

Familij Felicl88.

Dentition, 1. %; C. .|; P.M. ; ; M. f.

Felis, Linnaws.

Five toes before, foiir behind. Claws retractile. Habits nocturnal. Some
species are easily domesticated, though somewhat uncertain and dangerous playmates,

being all of them highly sanguinary, and the most perfect type of raptorial carnivora.

F. Tiraus, L.

The Tiger. Kya.

Colour bright fawn, more or less rufous in hue, with dark stripes. The average

size (says Jerdon) of a full-grown mde tiger is from 9 to 9V feet iu length ; l)ut

occasionally one may reach to a few inches over 10 feet. These measurements, of

course, are taken over the body, as the skin, after it is removed, may be stretched a

foot or two more.

Tigers, as a rule, kill their own prey ; but rather than die of starvation, they

will condescend to carrion. Jerdon relates a case of a tigress and two cubs devouring

a buffalo which had died of disease, and the still more remarkable fact of a tiger

removing the body of a tigress which had been shot, before the pad elephant, which
had been sent to bring in her body, arrived, and devouring half of tlie body. Tliis

was related by a celebrated sportsman in Khaiideish, and was probably the result of

the starving condition of the animal. Dr. Mason remarks, " No animal seems to be

more universally diffused than the Royal Tiger. While other animals vary in species

over a large extent of country, the tiger seems the same from the Indus to the Menam,
and from Malacca to the Himalayas. In travelling we come on their tracks ever and
anon, but till tigers have by some peradventure tasted human blood, tliey do not

appear to attack man, but confine themselves to his dogs, hogs, goats or ponies. They
do not habitually come within a fence, but a fence is no obstacle to a hungry tiger.

I stopped one evening in the school-house of a large Bghai village, which was sur-

rounded by a high bamboo fence, with no entry into the inclosure but by a small

gateway. I had a stout Shan pony witli mc, tied up under the room (all houses iu

Burma being raised five or six feet from the ground) where I was sitting and writing,

about eight o'clock in the evening. Suddenly there was an agonizing snort from the

pony, followed by a loud crash of the fence close by, and nothing more was heard.

In tlie morning the half-eaten body of the pony was found at the foot of the hill half

a mile distant. It is noteworthy tliat at the time the tiger carried off the pony, my
cook was boiling the kettle for tea just outside the gateway, not more than two or

three yards from the entrance, where the tiger must have passed in." Dr. Mason
goes on to add that this tiger was wounded and probably killed the next night by a

gun set with a spring close to the carcase of the pony. "It is sometimes said a tiger

will not attack an elephant; but one of our Karen Christians, engaged in the timber-

trade in 1871, turned his elephant out to feed at evening near the foot of the moun-
tain on which Baugalay stanils, and he found it next morning mortally wounded by a

tiger. Its back and rump were dreadfully bitten up, and it was supposed that the

tiger had came upon it, wliihi laid down and aslei^p, for tigers do not often atta<'k

elephants." In explanation of the above remarkable case, it may be suggested that
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tlie olei)]iaut was weakly and sick, as elephants iu lioalth do not Ho down, but sleep

standing. A case ma)- here be quoted illustrating the risk of going near a recent
' kill.' A friend of mine, Sir. Jlontgomcr)-, when surveying iu Arakan, was surprised

one morning to find a fine dish of poik chops on liis breakfast table. On inquiiy he

found that his people had found a pig just killed by a tiger near the village, and

had appropriated the moat to their own use. After breakfast my friend strolled

out to see the spot, a Burnian leading the way, and several men bringing u]) the rear

of the party. They had barely reached the spot, when the exasperated and hungry

tiger, with a terrible roar, thing himself into their midst. The Eurman, who was
leading, was throwu dowu, and died in a few hours of his injuries, whilst my friend

had his leg torn open from the hip to the knee, seemingly by the hind claws of the

tiger, and was for weeks laid up and incapable of walking. The tiger, satisfied

with the vengeance he had inflicted, disappeared, and was not seen again. Alluding

to the ravages of tigers in India, Dr. Mason remarks: "The difference however,

it is believed, is not in the tigers, but in the men. Whenever a man-eating tiger

turns up among the Karens, they set traps, and nooses, and pitfalls, and spring spears,

and give him no rest until he is caught one way or other. Then his cajttors take

his body, slung on bamboos, to exhibit him in all the surrounding villages, and

every village contributes whatever they choose, to remunerate the party wliich has

delivered them from so dangerous a neighbour, which in the aggregate often amounts

to a handsome sum, and this keeps up the stimulus to hunt down such nuisances

whenever they appear. When natives are travelling in small parties, they often

extemporize a bamboo staging among the branches of a tree, on which to spend

the night, but they are no security from the attacks of tigers. 1 have heard of

a Karen being carried off whilst asleep among the upper branches of a tree by

a tiger which had stealthily crawled up the tnmk. I was formerly incredulous

of the native reports of tigers running up trees, but quite recently the thing

occurred in tho pn-sence of a party of Europeans." Unfortunately the quotation

on which Dr. Mason relies gives neither names nor dates, so that it is possible that

leopards, not tigers, were the animals ; neither is it certain that the witnesses were

sportsmen, who are not iu the habit of confounding the two animals. I believe

the consensus of opinion among sportsmen is that tigers do not ascend trees. On the

Arakan Coast, where tigers are numerous, I have often noticed what seemed a most

inadequate protection from these animals, but which I was assured was really not

so. A number of strips of bamboo, some three feet long, stuck into tho ground,

each bent into a semicircle, overlapped by the adjoining ones, much as a iiower pot

is surrounded in an English garden. A puppy could jump over the circle thus

formed, but I was assured no tiger would attempt to do so. I can only suppose

that the tigers suspect the arrangement to be connected with some spring spear, or

other contrivance, which their experience has led them to dread.

After mentioning several cases of both Karens and Burmans being killed by

tigers, Dr. Mason adds, "These few facts, which might easily be multiplied, have

been mentioned because the opinion has gone abroad that Burmese tigers are not

dangerous. Dr. Heifer wrote, ' They are of quite a different nature from those in

Bengal, and probably more afraid of men, than men of them. Accidents very seldom

happen to natives who penetrate daily into untrodden jungle, sometimes quite alone.'

8uch representations may prove fatal to strangers and persons new in the country, as

they already have in the case of Dr. Woodford, who lost his life by a tiger on the

Ataran a few years ago, wholly owing to his want of suitable precaution in going

away from the boat near evening to shoot a peacock." The circumstances of this

case help to explain the immunity with which people traverse the haunts of these

animals. The tiger is nocturnal iu his habits, and having been on the prowl all night,

and probably fully satisfied his appetite, is during the day very indisjiosed to move,

or to interfere with either man or beast passing near his lair. Towards sunset, how-

ever, the case is different, and the risk vastly increased, but men do not usually movo

about the jungles during the night. Tigers in Burma varj- greatly in size, and the

Burmans recognize a large and a small race. Tiie large race is regarded as inoffensive

to man as a rule, but the small tiger is much more dreaded.
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F. I'.VKDIS, L.

The leopard. Tliyt-kyfi.

Colour rufous fawn, variable in sliailc, with black spots grouped in rosettes.

Tail more or less ringed. Belly whitish. Leopards vary greatly in size, and it is

not certain if two species arc not included under the same name. Length from G to 8

feet, and their habit and ])roportions seem to vary even more than their extreme

length. There are probably several local races, but Jerdon merely separates two, tlio

I'dtither, a large animal with a longer skull in proportion than the other, and tlie

Leopard, with a shorter head proportionally, and longer fur. " Leopards," Dr. Mason
remarks, "are probably more numerous than tigers, and they will sometimes attack man,

thougli lie seek refuge in the tree tops. Two Karens were travelling on one occasion

in the forests of Maulmain, and when daylight departed, they made little bamboo
platforms to sleep on duiing the night, in the branches of a large tree, one on a lower

main branch, and the other on an upper large branch. During the night, the man on

the lower branch was awaked by what he thought to be a tiger, but it must have

been a leopard creeping up tlie bodv of the tree above him. It had passed his branch,

and was climbing up to where the other slept. He called out : the man answered,

and the leopard was still, not a claw moved ; but the sleepy man could not rouse

himself, and in a few minutes the leo])ard rushed up, seized the man in his sleep, and

jumping down with him, devoured him at the foot of the tree, regardless of all tlie

noise the narrator of the story could make in the tree above him.

"While the inhabitants of a Bgliai village were gathered round my zayat (the

guest house, which nearly every village in Burma possesses) one night, to preserve it

from a jungle fire raging arotmd, lou<l screams -were heard from a few women left in

the house close by, anil it appeared that a leopard, taking advantage of the absence

of the inmates, had come under the house, and endeavoured to eifect an entrance

tki'ough a hole in the floor.

"Black leopards, commonly called black tigers, are frequently mot with in Tavoy
province. They are dangerous beasts. A few years ago, a Burman was devoured by
one, not eight miles distant from Tavoy city."

F. DiAEDi, Dcsmoulins.

F. niacrocclis, Tent.

Tlie clouded tiger-cat.

Ground colour pale greenish-brown or clay-brown, changing to tawny on the

lower parts and inside the limbs, or sometimes whitish below. A double line of

small cateniform spots, from the ears, diverging on the nape to make room for

a smaller inner seiies. Large clouded spots, dark edged, and crowded together on tlie

back and sides, and some irregular spots on the sides and belly. Throat black-banded.

Tail dark ringed.

Head and body 42'0
; tail 36 inches = 6;V feet, but it grows larger.

lianges from the Himalaya through Burma to the Malayan Peninsula.

F. vivEKEiKA, Bennett.

The fishing tiger-cat.

Colour mouse-grey, sometimes tinged with tawny, -with largo dark spots, oblong

on the back and neck, but in lines more or less rounded elsewhere. Cheeks white,

with a dark face stiipe. Five or six dark bands on chest. Belly spotted. Tail

dark-banded, and black-tipped.

Head and body 30 to 34; tail 10-5 to 12-5 inches. AVeight I71bs.

Jerdon remarks that the ears arc small and blunt ; the pupil circular. This last

observation would indicate diurnal habits, unless it refers to an atiimal killed at night

with expanded pupil, when of course no contraction would result. The nasal bones

are narrow, giving a viverrine appearance to the face, whence its specific name.

J{lyth says this is a tameable species, Imt tliat a newly-caught male killed a tame
young leopardess of twice his own size.
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F. uxDAiA, Desnuiivst.

Thyt-khyoung, Arakan. The Icopaid-cat.

Colour and mai'ldnss variable. Ground colour from fulvous {jniy to hri^lit

tawny-ycllow, rarely j;rceuish-ash or bro\vnish-p;roy. Lower parts wliite. Four
spots on the forehead, and behind them two linos to the root of the tail, with a broader

one on either side in IVoiit of tlie shoulders, liaek and sides lonjiitudinally sjiottc^d.

Two narrow lines above the ujjjjer lip. A transverse baud ou the throat, and the tail

spotted, and ringed towards the fij).

llead anil body 21 to 20; tail 11 or 12 inrlies.

This is a. very sava^o species, and quite uiitameable, according to both BIyth and
Jerdou. It appears to take to the water readily.

F. AunATA, Teni.

F. 2[oormen!iiii, Hodp;.

F. 'TemmimJni, Vigors (young).

Colour above deep ba_y-red, ])iiler beueafh ami on the sides. Throat sometimes
indistinctly spotted. Ears internally, and tiji of tail black.

Head and body 31
; tail 19 inches.

Blyth does not include this s])ecies in his list of Burmese mammals, hut Dr.

Jfason writes : "There is an aninral of the tiger tribe called the 'fire-tiger,' from

the colour of its skin, which is of an uniform red." Dr. Mason was inclined to

refer it to F. Chattx. but the ' CIkihk' is not red. A caged specimen I once saw
in ilaulmain was a unif irm red, and unap]u-uachably savage.

P. JiAiiMouATA, Martin.

The marbled tigei--cat.

Coloiir dingy fulvous or yellowish-grey, with numerous wavy bhuk spots, clouded

or marbled. Some blackish lines on the head and nape, coalescing into a dorsal

interrupted band. Thighs, sides, and tail black-spotted. Tail tip black. Belly

jellowish-whitc.

Head and body 181 to 23; tail 14 to 15.^ inches.

This .species is not included by Blyth in his list of Burmese mammals, but

Jerdon says it is found iu the hilly regiims of "Assam, Burma, and Malayaua,

cxtentling into the Island of Java, at all events."

r. CHAUS, Guldiinstadt.

The common wild cat.

Colour yellowi.sh-grey, dark and unspotted, inclining to rufous on the sides of

the neck and belly. Below white. A dark strijjo from eye to uuizzle. Ears slightly

tufted, rufous black externally, white within. Limbs with two or three dark stripes.

Tail annulated with black.

Head anil body 26; tail 9 or 10 inches.

Inhabits India, r;inging into Arakan, though how far south is not clearly

ascertained. Dr. Mason does not seem to have met with this species in Tcnasscrim,

though it not improbably occurs in the Irrawaddy Valley.

A curious habit may here be noticed which all ' tom ' cats have of discharging

their urine backwards, and to a considerable height. This may be noticed in the case

of domestic cats, who sometiuKKs salute our walls and furniture after this fashion.

I was once myself standing in front of the tiger's cage at Barackpore, in company
with some ladies, when, on a sudden, the In^ast turned round and discharged a powerful

j<'t of urine between the bars, which passed between the shoulders, luckily, of two of

the party, and it was the merest accident that one of them did not receive the same
in her face. I mention this circumstance, to put others on their guard against

a similar accident happening to them.
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Ordtr PRIMATES.

Sub-order LEMURIA.

Famihj Nycticebidse.

Nyciickhus, GiotlVuy.

N. TAiiiticu.vBUs, F. Cut.

The monkey's concubine. Myouk-moung-ma.

Head round, witb short muzzle. Ear short and hairy. Tail short. Eyes large,

approximate. Colour dark ashy grey, paler below, with a dark vertebral streak.

Ears and space round the eyes dark.

The slow loris, Dr. Mason remarks, is not abundant in Eurma, an<l "the Karens

say that \Nere it to enter a town, that town would assuredly be destroyed."

Sub-order CHIROPODA.
Tribe CATARHINI.

Dr. Mason thus prefaces his early account of the monkeys of Burma: " ' Tlie

Quadrumana,' says Agassiz (deservedly deemed the greatest of living zoologists), 'are

limited on all the continents to the warmest regions, and but rarely penetrate into

the temperate zone. This is a natural consequence of the distribution of the Palms,

for these trees, which constitute the ruling feature of the flora of the tropics, furnisli,

to a great extent, the food of the monkeys.' There are more than half a dozen of

the quadi-umana, or monkey tribe, in this country, and it will be new to European

naturalists to learn that they draw a very small portion of their sustenance from the

Palms. The 'Gibbons' eat the fruit of the
'
fieus,' which genus probably furnishes

more fruit in this country than all the palms together. The flowers of the ' cotton

trees' {Bumha.r), whose fleshy calicos afford much nutriment, the largo flowers of the

' Dillcnid,' and many others, are much sought by tlie white-eyelid monkeys, wliilo

the monkeys on the streams, besides shell-fish and craljs, eat the tender shoots of reeds

and bamboos. All the species eat wild plantains, which are very abundant."

Famihj Hylobatidae.

Tailless arboreal apes or Gibbons.

HrLOB.VTES.

H. nooLOCK, Harlan.

The white-browed gibbon. Myouk hlwai-kyau (generic).

Colour varies from sullied white, or fulvcscent, to black. A broad white

frontal band.

Ranges from the Brahmaputra to the Irrawaddy.

H. LAE, L.

The white-handed gibbon.

Colour much as in 77. hoolock, ])ut the hands and feet are invariably white, and

the face is encircled with white.

Inhabits the Tenasserim Provinces and Siara.

Blyth remarks: "Both the whito-browod and the white-handed gibbons vary

exceedingly in sluide of hue, from black to sullied white and pale fulvescent; the two

sexes equally of H. lar, but the females only, so far as I have seen, of //. hoolock.

The males of the latter would appear to bo constantly l)lack, the females rarely so, at

least in Assam, though according to Colonel Tickell both sexes of it are always black

in Arakan. A pale specimen from Sandoway has nevcrtludess been recorded. Wliat-

cver the rest of the colouriiig nuiy be, //. honlndc has constantly a broad white frontal

band either continuous oi- divided in the middle ; while II. liir has invariably white

bauds and feet, less brightly so, in some, and a white ring, cncii'cling the visage.
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wliich is seldom inconipleto. Somo of both spccii'S arc variegulcnl or partUMiloiircd
;

and tbe pale examples of II. lar constitute the supposed //. cntcUoides. Wliether the

two anywhere inhabit the same forests, and wliat the limits of tlic range of either of

them may be, has yet to be ascertained, but the habits which Tickell and 1 have

detailed niay be considered to liuvc generic application."

Dr. Mason remarks of tliis si)ecies :
" The tirst sounds that nshcr in the morning

in the Karen mountain glens in the Tenasseiim provinces, are the wailing cries of the

gibbons on the hill-sides aro\ind. The whole of the interior is alive with Ihein, and

day dawns is celebrated in Karen poetry." Theirtheir habit of screaming as the

ciy is

:

ad lib. ores. ilim.

:fcr :^-

nvoo a woo a xooo a wow 00 woe .'

The sounds varying from the deep notes of the adults to the sharp treble of the

young ones.

Mr. Blyth remarks, " It is not g(merally understood that the long-armed apes arc

true bipeds, when on the ground, applying the sole flatly, with the pollux widely

separated from the other digits; the hands arc lield tip to be out of tlio way, rather

than for balancing, but they are ever ready to seize hold of any object by which the

animal can assist itself along, even as a human being commonly gras])s a banister,

wlien ascending a staircase. Upon the forest trees, liowever, the Gibbons swing

themselves about or forward by means of their upper limbs only, with extreme facility

and grace, and at a marvellous rate of speed, when duly exerting tliemselves, taking

tlie most astounding hand-leaps in rapid and continuous succession when in full

career." They are gentle creatures in confinement, especially the females ; but it is

cruel to deprive them of liberty, as the change of food and liabits and their enforced

inactivity is generally fatal to them. One I kept was something like a fractious

child, when ill. It would sometimes seize my hand, carry it to its mouth, and very

gently close its toeth on one of my fingers, with an action and exjjrcssion, wliich said

as plainly as words could, "I .should like to give you a good bite if I only dared."

Faiiiili/ Papionidae.

]I;ilionn3.

Monkeys with simple stomachs and cheek pouches.

Mac.\cus, Besmaresl.

M. ARCTOiDEs, Geoff.

M. spcciosus, r. Cuv.

M. brunneus, Anderson (young).

The stumpy-tailed monkey.

This monkey is readily known by its tail, wliich is thus described by .Vnderson :

" In life the tail is rarely carried erect, and is, as a rule, applied over the anus, its

latter fourth being doubled upon itself to the left, and serving to fill uj) the interspace

between the upper divergent portion of the callosities, so that the animal sits on this

portion of its tail, the upper surface of which is rough and somewhat callous. Tho

latter fourth of the tail contains the liook-like process formed by the last caudal

vertebra?, but they are restricted to its base, the remainder of tho organ being tough

and tendinous and destitute of vertebral elements. Here then is an instance of _a

monkey sitting on its tail, and there is the more importance to be attached to_ this

observation, because the habit appears to be a iieculiarity of the .species. Associated

with this habit we find a tail, with its latter fourth bent upon itself, and applied
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between the callosities, and its upper svu-face roufchoned by being sat upon, and more-
over we find, when we come to examine its structure, that this bent portion contains

only a few rudiments of vertebrae at its base, its greater extent being reduced to a

tendinous mass. These facts seem to have only one explanation : This tail from its

short size is in the monkey's way when it sits down, and frequently becomes placed

under the animal while it is in this attitude, and from the circumstance that it does

rot extend beyond the ischial tuberosities, it seems as if the tail had been originally

bent round by the will of the animal into the interspace between the callosities, to

escape being pressed between them and the ground ; that in time the curvature became
permanent, fitting in of itself when the organ happens to be sat upon. These facts

might support Lord Jlonboddo's theory of the gradual disappearance of tails."

From compai'ison of various specimens. Dr. Anderson has established the fact

that these red-faced stumpy-tailed monkeys "arc born with a purely uniform brown
fur," but as age advances the hairs become annulated, and in the adult " tlio

cliaracteristic feature of the fur is the regularity and uniformity of the annulation,

and the great number of anuuli wliieh occur on each individual hair," ranging as

high as 14.

This monkey ranges from the Kakhyen Hills to Assam, appearing to be restricted

to the hills, and not to be found in the more open ground. It has been sent by
Phayre from Arakan (Proc. As. Soc. B. Juno, 1847). It also occurs in Tenasserim,

having been procured near Malwon by Mr. Alfred Hough, when stationed in that

neighbourhood, and that gentleman observed that the same name (Myouk-lwai-gyau)
was given to it by the natives as to the Gibbon, probably from the shortness of its

tail, leading them to regard it as a sort of terrestrial gibbon or ape.

M. NEMESTIilNUS, L.

The pig-tailed Baboon of Pennant. Myouk-pa-htic.

General colour olive, tending to brown, the variation being due, according to

Dr. Anderson, "to the relative development of the yellow and black rings on the

hair. The rings occur on tlie exposed portion of tlie hair, the hidden part of which is

grey." Head and back often very dark. The under part, gi-eyish, together with the

sides of the face, which arc marked with blackish-grey. The face is nude, and witli

the ears and callosities, of a dusky Hesh colour. " The tail is a little more than a third

of the length of the body and head, and is rather sparsely clad, contracting somewhat
rapidly to a point, and carried erect, being somewhat downwardly curved near the tip."

Inhabits Borneo and Sumatra, and ranges south of Tenasserim.

A curious habit may be noticed in those monkeys with gaudily-coloured po.steriors

and adjoining parts, of thrusting that part of their persons into your face, as it were,
by way of welcome or conciliatory salutation. This may be seen in the comiuon
Rhesus monkey. Let a dog, or a man whom the monkey distrusts, approach, and the
monkey presents a bold front, with a threatening display of its teeth. Let, however,
a friend approach, or any one whom the monkey wishes to conciliate by civility, and
it immediately turns round and elevates its rubicund posteriors to the gaze of the

visitor, with a reverted look over its shoulder, which plainly says, "There, are you
not chaiTued with that beautiful vision ? " This charmingly naive habit is only

practised by those monkeys whoso ' sacral ' callosities and adjoining parts are gaudily

coloured, and is not noticed in individuals belonging to other families not so provided.

M. LEONiNus, Blyth.

M. Andamanensis, Bartlett.

The long-haired pig-tailed monkey. Myouk-ni.

The long-haired pig-tail monkey was originally described from two skins, with-
out skull or other bones attached, from Arakan. One was that of a particularly fine

male, with hair on the fore-quarters from four to five inches long, and the tail-tuft of

a deep ferruginous colour, which also tinged the fore-quarters. The other was that

of a small young animal, rather pale in colour. It does not appear to be a common
species, ranging from the North of Arakan to an undetermined distance southward,
and, according to Dr. Mason (MS.), to Toung-ngoo. In the Malayan Peninsula, it is
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repliiccd l)y tlio iieai-l}' alliod /. nfmentriniis, llio woU-kuowii short-luiired pip;-tail

monkoy of tlio Malay cotiiitiios, which is a liki'ly spiicics to inhabit also tlio soutliuru

Tcnasserim provinces. 15oth of them are hi_u;hly docile, and the manifold perforniancos

of "Jenny," the so-called Andaman monko)-, that lived for some time in the London
Zoological Gardens, will l)e remembered by very many visitors. In Sumatra the

short-haired species is commonly trained to gather cocoa-nuts.

Male, from muz/le to tail 23; tail 8 = 31 inches.

Jlanges from .\rakau to the Irrawaddy Valley.

Speaking of the tail uf this species, Dr. Anderson remarks :
" The caudal vcrtebr.x

have all the appearance, so to spc>ak, of (h'gradation, and look as if they were in the

process of becoming reduced to the rudimentary character which they assume in the

stumpy-tailed monkeys."

M. CYxoMOLGrs, L.

The crab-eating monkey. Myouk-ta-nga.

J/, carbonarius, F. Cuv.
M. aureus, Is. Geoff.

The various races of this monkey vary considerably in colour. In Burma they
are generally devoid of any yellowish tinge, the face blackish in the living animal,
with strongly contrasting wliito eyelids, and no trace of crest on the vertex. The
Malayan race is much less dark about the face, and the njjper parts are yellowish.

The individual variety of this monkey, of an orange colour, J/, aureus, lias been
sent from ilergui, by Maj. IJerdmoro, but there is no establislied race so coloured.

Dr. JIason oliservcs: "This monkey is more numerous in individuals than any otlier

species in the Provinces. It abounds on the sea-.shore, and on the banks of inland

streams, especially on tide-waters, where it aj)pears to draw a lai-ge portion of its

sustenance from crabs and shell-tisli found on the Ijanks. Henc^e the Uurniaiis have
named it the ' Fisher Monkey,' and when the tide is out a whole troop is often seen
issuing from the jungle to conchologize. Some arc observed turning over stones in

diligent search of shell-fish, others breaking up the sliells they have found to get at

the animals witliin, but most seem to be in search of small crabs, and wherever the
trace of one appears, a monkey will thrust down his arm up to the shoidder, if neces-

sary, to draw it out of its hole. Fruits, however, are as acceptable to them as shell-fish.

On one occasion, coming down close in-shore at tlie mouth of the Tcnasserim, a troop

of them followed my boat ibr a considerable distance, being attracted by the plantains

that we threw, which they picked up and ate with great avidity."

Inhabits Burma, south of Akyab. In S. India and Ceylon this species is replaced

by M. nidiatus, and M. ^ulcatus respectively.

Dr. Audeison lias [jointed out that the character of a dark or a livid colour per-

vading the face, hands, callosities, and the presence or absence of a pale supercilium,

is not of specific value, being variable, and subject to complete gradation, and he has
accordingly united the JI. carbonarius, and its golden variety. If. aureus, with the

Linnean species. The leading features of this animal, Dr. Anderson remarks, are
" its massive form, its large head closely set on the shoulders, its stout and rather

short legs, its slender loins and heavy buttocks, its tail thick at tlie base, and its very

full and prominent scrotum," whicdi is brownish, blotched with livid blue.

M. AssAMENSis, MacClclland.

A female of this species obtained below Bhamo is thus described by Anderson,

Colour "uniformly brown, with a rufous golden tinge over the shouhhsrs and neck,

the latter tint paling on the head, more especially over the externtd angle of the
forehead. It is pale yellowish behind the (>ars and on the back part of the cheeks,

where there arc a few intermix(!d black hairs. There arc a few black supraorbital

hairs, and the ears arc tufted with hairs of a similar colour, besides being well clad

internally. The face is surrounded from behind the ears to the chin by long pah;

yellowish hairs, and the beard as well developed, the hair having a woU-defineil

almost black subapical band. The limbs externally, and tlie upper surface of the feet,

are concolorous with tlie hinder cLuarters of the animal. The under surface of the
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liody and limbs is of a pale yellowish. The lail is dark lirown at the base, palinp;

somewhat towards the tip, which is sli^'htly tiiftud. The face and ears are dusky."

This species, Dr. Anderson also remarks, " dili'ers from all adult examples of the

common monkey of the plains of India {M. rhcsm) wdiich have come under my
observation, in "the anterior half of the body, wanting the asliy tint, which is so

characteristic of the adults, and in the liinder portion of the body being in no way
rufous."

This monkey is found in troops along the Irrawaddy below Bbamo.

M. luiKsus, Audebert.

Above brownish-ochrey or rufcms. Limbs and beneath ashy brown. Sacral

callosities and adjoining parts red, seasonally very brilliant. Face of adult males

also red. Length of head and body 22 ; tail 11 inches.

This is the common ' bandar ' or red monkey of all India, and ranges according

to Anderson into Hotha and Momien.
The brutal and degrading resemblance to man of this animal has always been the

subject of wonder and disgust to the pride and sensibilities of all anti-Darwinians.

Ko greater ignominy could the poet heap on the miserable Eutropius, than when, in

those scathing lines, he likens him to this animal

—

'

' Humani qualis simalator simius oris

Quem puer arridens, pretrioso stamine Scrum
Yelavit, uudasque nates et terga reliquit.

Ludilirium mensis, erecto pcctore dives

Ambulat et claro, sese deformat amictu."

(Claudian, In. Eutr. Lib. I. 303).'

But the most curious point about these ' odorous ' comparisons (as Mr. Malaprop

would say), lies in the fact that the Anthropoid Apes would seem to be more disgusted

with their poor relations than man himself, and I have myself noticed the intense

annoyance and anger displayed by an adolescent female of the Asiatic ' Orangutan '

at the presence of a Rhesus monkey. There was an unmistakable desire on her part

to claim kinship with and recognition by man, and a laughable repudiation by her of

her humble relative the monkey, and there could be no question that the degrading

similarity of feature displayed by the Ilhesus was more offensive and intolerable to

the ape than even to man. This remark seems to liear on the truthfulness to nature

of Shakespeare, even in such a triviality as Caliban's dislike for these animals, where

he says,

" We shall lose our time and all be turned to Barnacles or to apes

With foreheads villaitious low."

A descent in the scale of nature, if slight, yet not the less dreadful in Caliban's eyes.

The ape here meant is no doubt a Ithcsus monkey, and not one of the Anthropoid

apes, as would be generally understood by the term now.

Family Colabidse.

SEMNoriTHEcus, /''. Vuvicr.

Long-tailed monkeys with sacculated stomachs and no cheek-pouches.

S. B.uuiKi, Blyth.

Colour dark fuliginous, with a silvery grey wash over the head, back, and sides.

Hands, feet, and eyebrows black. Face bluish-black.

Head and body 19-5
; tail 29 inches.

Inhabits the Tippora Hills, the Kakhyen Hills, and the Inawaddy Valley above

Mandalay.

' So looks that mimic of the liunmii foi-m

An ape, whom Iioys witli silkcu robus adorn

And round the banquet lead ; he stalks sedate

The jest of all wlio view his borrowed state,

While the rich vestments on bis shoulders borno

Leave bare his buttocks, to the "azer's scorn.
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S. piLE.vTus, Blyth.

Colour dark asliy grey, passing into black at the extremity of flie tail. The
whiskers before the cars long and divergent, and continued down the sides of the

cheeks to the chin, forming a short but distinct ruif. Throat, chest, and part of the

belly bright yellow, paling to yellowish, on the remaining under ])arts.

This species represents S. EnMlm of Bengal, in Burma, and ranges from Assam
through Tippcra to the valley of the Irrawaddy, and as far south as Tenasserim.

S. OBScuRrs, Reid.

The dusky-leaf monkey. Jfyouk-linyo.

Colour ashy or brownish-black, dark(;st on tlic face, sides, and shoulders. TTands

and feet deep black, under parts paler coloured. " This aninud," Blyth remarks, "is

the most common species of the genus in the Malayan Peninsula, from which its

range extends at least to the province of Mergui, where it was obtained hj- the late

Major Berdmore. It has also been received from Siam, and is likewise an inhabitant

of Sumatra, if not also of Borneo. The adults are blacl;ish, with hair upon the nape

lengthened and couspiimously whitish. The newly bom 5-oung arc of a vivid golden-

ferruginous colour, which soon changes to dusky-ash, and is continued latest upon
the tail."

S. cirRT0G.\siER, Lich.

"The mature animal has the upper part'', lindis, and tail blarkish, the hairs

firruginous on the basal half; a slight band crossing the forehead, cheeks, front, throat,

and front of neck, sullied white; rest of the lower parts deep and bright ferruginous,

wluch tinges the inner side of the limbs ; face colourless, or pinkish white. Young
wholly pale ferruginous, somewhat darker on the hands and feet. There is a slight

compressed crest on the vertex, but no distinct whisker-tufts, or lengthened hair on

the nape" (Blyth).

This species was procured in Tenasserim, by Hclfcr.

S. CRISTATUS, Raftl.

P. Phayrei, Blyth.

The silvery-leaf monkey. Myouk-myek-gwen-hpyu.

Colour silvery dark ash, whitish below. Crested vertex and long whisker-tufts,

which conceal the ears, in front. Face leaden black, except the mouth and lips,

which are pinkish.

Inhabits Ai'akan, Tenasserim, Sumatra, Borneo.

Sub-order BUrANA.
lIoMO, Linnccus.

H. Andamanensis.

The Mincopie.

Of all the various races living within the dominions of the Empress of India,

there are none more calling for study than the race or races inhabiting the Andamuu
Islands, of one of which races, however, we may be said to know nothing lieyond the

bare fact of its presence in North and Middli; Andamans, though the adjoining island

has been occupied by us as a penal settlement for over a quarter of a centurj". Kurz
made a powerful appeal, in the interests of science, for a thorough l)otanical survey

of the Andaman group, and zoologically the islands are no less interesting than they

are botanically ; but the apathy of the Englisli Oovemment in promoting research of

a purely scientific character is too ingrained to be overcome by any isolated njipeal,

and the islands are themselves too little known and too out of the way to fall witliiu

the sphere of private enterprise. Mr. A. O. Hume gives a few details of the in-

habitants in Stray Feathers (vol. ii. p. GO), when describing his interesting cruise to

the Andamans and Nicobars, accompanied by Stoliczka, Wood-Mason and Ball, who
figure tliroughout under the respective characters ' Philosopher,' ' Crustacean ' or
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' Invertubrate,' and 'Geologist,' and a riglit jolly and interesting time of it (licy seem,

to have had. Tho following extract will give a general idea of the geographical

relations of the group inhabited hy these Idamcless Autochthones. "These islands

have never yet been very accurately surveyed, imleed the chief materials for the chart

for the Xicohars are derived from the very partial surveys executed by the Novara

expedition, but the distances below are approximately correct. From Cape Negrais

to Prcparis 8.5 miles; rriiiaris to Great Cocos 50 miles; Great Cocos to the northern-

most ))oint of the Great Andauuui 4.5 miles. Total length of the Great Andaman
l;i5 miles, llacphersou's Straits divide the latter from Eutlaud Island, which is 10

miles in length. Then comes a blank of 80 miles before we reach Car ^''ieobar, the

northernmost of this group. Tillangchong and Teressa, which are about 40 miles

a])art, are each distant some GO miles from Car Nicoljar, and from this latter Caraorta

harbour, whicli lies in the middle of the four central islands, Xancowry, Camorta,

Katchall, and Trinkutt, is distant about 90 miles. From Katchall to the Little

!Nicobar is about 3.5 miles. The Little and Great Iv^icobar together are some 50 miles

in length, and between 60 and 70 miles south-east of the latter, we come to Pulo

"Way, one of the small islands lying off Acheen Head, the north-westerly point of

Sumatra." Viewed on the map, therefore, these islands form an ii-regular band,

connecting Cape Ifegrais, the southern termination of the Arakan range, with

Sumatra, and this deduction is doubtless true ; but an examination of the Fauna of

these islands indicates that such connexion must have been a remote one, "since not

only are almost all the most characteristic species of the Arakan Hills, as we now find

them, absent from these islands, but these latter exhibit a great number of distinct

and peculiar forms, constituting, where the ornis is concerned, if we except the

cosmopolitan waders and swimmers, considerably more than one-third of the whole
number known."

An examination of the Flora of the islands would soem to support more strongly

than their oniis, their recent connexion with the mainland of Burma, for Kurz,

in referring to the subject, writes (/.c. p. 33) : "In accordance with these indications

we find the bulk of tho Andamanese Flora to be Burmese, while not a few purely

Malayan species find their northern limits in the Andamans. Among these Malayan
forms may be mentioned DracontiDiielum., Irhia, Pelfnphorum, Ternsira-micB Penangiana,

Cycas lUiumphii, Lindsa-.a (larullioides, Pti/chosperma KuJdii, Pijparia, etc. Several

of these extend also to Tenasserim, a province which must be considered as having

a similar extension of the Malay Flora. The 'Flora of the Andamans is not related

to that of Hindostan and India proper, a circumstance which can be partly explained

by the insular climate and ditl'erence in soil. Dalbfn/ia e»inr(/iiiata, Roxb., which
has been identified with D. latifolia (the black wood of the west coast), occurs in

the Andamans, according to lloxburgh, and, if so, it is the only example of a purely

Indian tree found in the island." In seeking a solution for the apparently more
highly differentiated condition of the Andaman ornis, than the Andaman flora, it

seems not improbable that a smaller amount of variation satisfies a zoologist, who
is searching for new species, than a botanist ; or else that animals more rapidly

accommodate themselves to surrounding conditions than plants. Be this as it may,
the Flora clearly supports tho former connexion of the islands and the mainland,

which is suggested by their physical disposition and arrangement. The climate of

the Andamans is thus sketched by Mr. H. F. Blanford {I.e. p. 31) :
" The temperature

of the Andamans, as might bo expected in the case of tropical islands, is veiy
uniform ; the coolest mouth (January) has a mean temperature of 78°-9 ; the

warmest month (April) one of 83'--9, a difference of only 4°. The highest and
lowest temperatures recorded during the six years 18G8-73 were 96" and 67°

respectively, and tho absolute range during the period has therefore not exceeded
29°. In most months of the year the average daily range is from 8° to 10°."

This mild cliuiatc doubtless renders it possible for the inhabitants to exist in the

state of ab.solute nature and nudity that they do; but taken in connexion with the

high rate of infant mortality, it shows the privations to which they are exposed. For
example, if any trust can be jilaccd in the slender data available, it would seem as if

the rate of infant mortality under three years along the coast of Burma bore an



intimate relation to latitude, or in other words to tlic amoiint of range of daily tem-

perature; a miuiuium mortality ruling at >Iergui and stations in Southern Tenasserini,

bearing a strong clinu^tal correspondence with the Audauians, but a rate rivalling the

appalling one prevalent in northern climes being reached at such stations as Akj'ab

and Chittagong, where the range of temp(!ratuie is considerable, while at the same

time custom and the ignorance of the people causes them to neglect protecting

their young children by sutRcient clothing from the inclemency and chills of the

morning air.

Returning, however, to the graphic description of the coast by Mr. Hume, the

following extract will give an idea of what yachting is in these seas. "The South

Andaman, which we thus coasted for some 14 miles, presented throughout the same
characters, a ridge of rocks or reef, on which the surf was breaking lustily, glittering

and sparkling in the briglit sun, little strips of the whitest possible coral beaches,

fringed and bounded by dense mangrove belts composed of trees of many species,

those nearest the water low and of the brightest emerald green, those behind moro
lofty and of a bluer tinge, all backed up by the magnificent evergreen forest trees

rising tier above tier to the summits of the low ridge of hills (from six to eight

hundred feet in elevation) that run down the whole way near the coast. . . . ^Nothing

could exceed the beauty of the scene. The straits vary from a quarter to nearly

a mile in width, the water still as in some little mountain tarn, clear as crystal, hero

green, there blue, of an intensity known only in the tropics, everywhere paved with
coral reefs and plateaux clustered over with marvellously coloured sponges, zoophytes

and corallines, and haunted by innumerable shoals of still more brilliantly tinted

fish; it was like looking down into a garden of another world to that in which my
w^ork-day life had passed. On either side, rising from the very bosom of the water,

the mangroves stretched a broad unbroken emerald zone around the base of the hills,

which overlook, in places almost overhang, the straits throughout, and on the southem
shores on Kutland Island rise to an elevation of 2000 feet. Magnificent forests

clothe these hills. Huge trees, amongst which the Mimmops indica and HemicycUa
andamanica are conspicuous, rise tier above tier in a luxuriance nowhere to be

suii)assed ; the foliage is of the most varying tints everywhere, and is relieved by tall

straight stems, looking like slender silver columns, supporting a multitudinous-storied

hanging garden. In places enormous creepers hang in gigantic garlands and festoons

from tree to tree, an almost unbroken wreath down half a hill-side We
anchored for the night in mid-channel ; a soil cool air sprung up, and we were soon

enjoying a repast such as only native servants can concoct, al fresco, at half an
hour's notice, with none of the means and appliances which the humblest cook in

the AVest deems indispensable. "Within five minutes of our anchoring, some of the

con-\-ict crew had lines and a little net out, and in another five minutes they had
pulled out a couple of large buckets full of miraculously coloured fish, things which,

had I merely seen them in paintings, I should have pronounced Turneresquc dreams
of piscine impossibilities ; such shapes, such colours, above all such incredible

combinations of colours. They were mostly, I think, what arc called rock cods

{Serranus), of half a dozen different species, orange, magenta, crimson, blue, groeji,

black, huffy, one bright colour spotted with another. . . . There were numbers
of other species, but I will not try and describe theui. I have not the rc([uisitc

knowledge, and the majority of my readers who had not seen alive the fish that

liaunt the coral reefs, would fail to realize or even credit their unearthly beauty.

Alas! that ichthyologists have yet to invent a process of preserving unchanged the
" hues of paradise" that adorn them. The last thing I heard was our •Geologist'

enjoining silence on our ' Invertebrate.' ' Peace,' he said in a low sweet voice,

' 1 would fain be in the land of Nod, where Crustaceans c(!ase from troubling, and
even Stick-insec'ts are at rest.'

"

Kot long after this they fell in with two large canoes full of Andanianeso of the

Rutland Island tribe, consisting of the chief, his wife and a number of followers,

who are thus described : "They were little, square-built, very powerfully made folks,

stark naked, only the ladies wore, instead of the traditional fig-leaf, a single small,

narrow, linear lanceolate leaf, fixed by a thread, which descended from a ring of

31
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beads wom vouml the waist. Climbing up on to tlic deck of the barge, these leaves

got naturally a good deal displaced, some turned on one side, some cociied right up,

but this put the ladi(;s in no way out of countenance, and with easy grace, they

readjusted them (just as one sees other ladies in society adjust their dorsal pro-

tuberances on rising) patting them from side to side, till they had assumed that

perfectly vertical position so essential, at any rate if anything was to be veiled from
j)ublic gaze. Be it however understood that in reality these poor naked monkey-men
and women are virtuous to a degree : such a thing as unchastity is absolutely iiuheard

of, and des])ite their utter nakedness, despite their repulsive ugliness, these women
really looked and impressed one with a sense that they are modest." It is not, I

presume, the intention of the writer in the above passage, so creditable alike to himself

and bis humble friends, to cbiim for them an absolute morality, in its highest sense,

as understood among ourselves, but merely to testify to the utter absence among
them of systematic or venal profligacy, that fungoid growth with which our own
civilization is riddled. Another pleasing trait in these children of nature is their

alfection for one another. Tliis is noticed by Mr. Ball (Jungle Life in India, p. 211),

who declares that when a shindy takes place among them, with a free use of bows
and aiTows, a " man on either side being struck was the signal for a cessation of

hostilities." Physically the indigent would seem therefore to be well formed, and,

both mentally and corporeally, appreciably above the lowest races, such as the

Fuegians. Their colour is black, when the true colour of their skin is revealed

by assiduous washing, and the hair grows in woolly tufts, as in other Negrito races.

The following extract from a paper by G. E. Dobson, Esij., in the Journal of the

Anthropological Institute, gives the views held by Mr. Wallace and M. de Quatrefiigcs

of their racial affinities, which seem to exhaust all that can at present be said on the

question. These conclusions, briefly stated, are :

" I. That their position on an island to which nothing attracted strangers has

resulted in the preservation of a very great, if not absolute, purity of blood, so that

the Mincopies of the Andamans may be taken as the type of the race to which they

belong. •

"II. That they belong to an original negro stock, of which the Negritos may
be considered one of the branches, and the Mincopies a branchlet of the latter.

"III. That the Mincopie branchlet is found on the Andamans, Kicobars, and
in the I'hilippines, and is still represented on the continent in the Samangs of

Malacca and most probably primitively occupied all or part of India.
" IV. That the Mincopie branchlet lias furnished the negro element of a portion

at least of the Dravidian peoples. Further, to judge from characters aiforded from

the examination of skulls, some pariahs (of India) are almost pure Mincopies."

"It is impossible to account for the presence of the wild tribes of Southern
India, among which the dwellers in trees certainly occupy a lower place in the scale of

civilization than even the Andamanese, or of the peculiar Samangs of the interior

of the Malay Peninsula, surrounded by races, with which they have no connexion
wliatevcr, except on the hypothesis that they are the few surviving descendants of

a woolly-haired people, which in ages past occupied lands south of the Himalayas,
when the continent of Asia included within its southern limits the Andamans,
Nicobars, Sumatra, Java, Borneo, and the Philippine Islands, and that the present

inbabitauts of the Andamans, and the Negritos of the Philippines, are also the

remnants of those ancient Negrito inhabitants of Southern Asia, which have almost
disappeared before the invading Aryan and Mongolian races.

" The Negiitos most probably belong to the x'ery same original stock as the African

Nogros, occupying at a very distant period a great continent in the Indian Ocean, the
' Lemuria ' of Dr. Sclater, which seems to have once extended from Afi'iea or

Madagascar to the Malay Archipelago. At tluit period the southern coast of Asia
was probably formed by the Himalayas, and the high lauds of the peninsula of India
were islands in the Indian Ocean inhabited by ]ieoi)le belonging to the same race as

tliat occupying tlic great continent southward of them, and whose descendants are

still found in the homes of tlieir foretathers. Though this great ('(juatorial continent

lias almost wholly disappeared beneath the waters of the Indian Ocean, the animals
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wliicli once inhabited it are represented liy some surviving descendants, wliicli, though

Ling and widely separated in eountries onee forming its extreme limits, still preserve

most of the characters of their ancestors."

An interesting account of the manners of the Andamanesc is given by Surgeon

Day, in the Proceedings ot the Asiatic Society of Bengal, 1870, p. 153, wherein they

are deseril)ed as irritable, but not vinilictive, acute in their perceptions, and gilted with

good memories. They practise what is called ' Tattooing,' but which is rather

scarring the bodies with gashes the third of an inch deep, as their skins are too black

to bo cajiable of displaying the patterns impressed in the ordinary fashion by jininted

instruments, as anumg the New Zeahmdcrs, the Burmese, and oursidves. The hair,

which naturally grows in curly wotjjly tufts, is closely shaved oif their licads, with

the exception of a narrow strip, from the crown to the nape, which is, however, kept

cut very close, and this custom is regarded by Dr. Day as adopted to avoid annoyanco

from insects, a supposition the more probable from the habit which also obtains of

plastering the skin with clay or red ochre. Formerly chips of chert wore used in

place of knives, but now chips of bottles are used, with greatly increased comfort and

efficiency, in shaving and other chirurgieal operations. The hardships with which

they have to contend in the struggle for existence, would seem to result in a shorten-

ing" of the life of the adult mendiers of the community, and a terril)ly high death rate

among the children, few women being able to boast of a family of more than throe

living children. This does not in any degree seem to depend on harshness or neglect,

as both men and women are described as being fond of their offspring, and infanticide

is as little known anumg them as prostitution, but wo as yet hardly know the normal

number of birtlis among females of this race.

Their burial ceremonies are peculiar. The corpse of Jacko, chief of file North

tribe, is described as having becm buried in a half-sitting attitude, facing the rising

sun, each mourner gently blowing in the face of the corpse as a last farewcdl. The
grave was .shallow, being covered by not more than six inches of earth, but this was
deemed sufficient where no large earnivora exist to disturb tho remains. "Four
mouths subsequently, the nearest of kin wont to the place of sepulture, and brought

away the lower jaw, which aljout that time had become divested of flesh, a month
aft(!rwards the shoulder bones and a rib were extracted, and after si.x months the

skull, now freed from impurities. This was hung round the neck of the principal

mourner, and subsequently every one had it in turn to carry about."

The burial ceremonies vary somewluit, but an essential point seems to be the

disinterment of the bones by members of the family, with the object, it would seem,

of conciliating, by this attention, the spirit of the dead. Dr. Day adds, " When I was
at Tort Mouat, the lluthind chief was in mourning foi' his only child, and was daubed

all over with olive-coloured earth (a process which is repeated daily), whilst a rather

thick coating of mud covered his head. This mourning lasts for one month. During

periods of deep sorrow they are very silent, entirely refraining from the use of red

paint, and other decorations, from taking much food, even from eating their

favourite pork, whilst honey must not pass their lips, but instead they have to throw
honeycomb, if obtainable, into the fire. As soon as the period of mourning has

expired, they wash off the olive-coloured earth and revert to their red paint."

According to Mr. Humfray the aborigines never touch flesh, or even vegetables,

uncooked, and cannibalism is entirely uid<;nown among them, which may bo, j)erhaps,

attributed to the supply of pork which the wild pigs afford them, for it is quite an

ojK'n question if the introduction of pigs into New Zealand had not quite as much
to do witli the speedy extinction of cannibalism there, as tho dissemination of an

exotic rcdigion.'

The ordinaiy habitations used by tho aborigines hardly deserve tho name, being

composed of a few sticks tied at the top and lightly thatched round with leaves and
branches. On Little Andaman, however, beehive-shaped huts aro met with, accord-

ing to Capt. Duncan, resembling those on Car Nicobar, only larger, and not raised

' The question is clearly one eminently adapted for investigation by some learned member of the

Victoria Institute.



484 BUR.VA, ITS PEOPLE AXD PRODUCTIOXS.

on posts. An interesting account of the ' Kjokkenniuddlngs' of the islands has been
given by Stoliczka (Proceedings As. Soc. Bengal, 1870, p. 13). The bulk of the
materials consisted, of course, of such shells as are now common on the coast, save
that a species of 'cockscomb oyster' appears to have been formerly more abundant
than now, and the common oyster, so prized by ourselves, appears to have been
as little esteemed formerly as it is by the living Andamanese. Perhaps the difficulty

of detaching the largo oyster, without the aid of iron implements, may account
for the paucity of its valves, though oysters of any sort ajjpear to be little relished

among them, ])ossibly from not being susceptible of as much chewing and mastication
as a tough old lim])et or cartilaginous chiton.

The long bones of the Andaman wild pig were pretty common, split as usual
for the marrow, but no human bones were observed, and among numbers of chipped
stone fragments a celt was found by M. Roepstorff " undistinguishable from any
of the European or Indian celts of the so-called Neolithic period." The celts found
and a fine arrow-head were all fashioned of a tertiary sandstone.

The only fragments of pottery found in these heaps were portions of rude cups,

hand-mado, and sun-dried only, and not baked, with rude lines on them both inside

and out, made apparently with the obtuse point of a shell or stone.

In addition to the above-described friomlly tribes of Rutland Island, South
Andaman and the southern half of Middle Andaman, there are other tribes, or
perhaps a distinct race, on Interview Island, North Andaman, and the northern
extremity of Middle Andaman, of whom we know nothing, beyond their determined
hostility to all strangers. "The Andamanese,'' says Hume {I.e. p. 67), "call them
savages, cannot understand them, and are much afraid of them. Little has been seen
of them. A party of them not long ago pounced upon a party of convicts working
in the jungle, tied them up, and stript them of everything, but did not hurt them

;

on the contrary, after stripping them, hugged them, cried over them, patted them
affectionately, and took their departure. These are probably the aborigines, and are
similar to the jungle race, the Ourang-utan of the Nicobarese, who inhabit the
dense forests of the mountainous interior of the great Nicobar. Then on the Little

Andaman we have a distinct people, whom our Port Blair and Rutland Island
Andamanese cannot in the smallest degree nnderstand. Very unreclaimed savages
whom it has hitherto been found impossible to conciliate in any way, and who
mm-der all strangers tlie instant they can. They are not, however, cannibals, as has
been asserted ; the bodies of shipwrecked persons, and others killed by them, have
always been found intact, lightly buried in the sand." AVhat a mine of ethnological

research do not these words suggest, within a day's steam of thriving English ports,

and but little removed from the direct highway between Intlia and China

!



485

APPENDIX A.

MAllCO POLO AND TOLAR BEARS (rage xi).

A CURIOUS instanco of the confusion wliii;h sometimes results from tlie incorrect

itlontitication of an animal mentioned by an old author, occurs in the supposed

alhision to Polar bears by Marco Polo, whereon Baron Nordenskiiild (in his interesting

Voyage of the Vega) bases the curious deduction that the Polar boar was known to and
hunted by the subjects of Kaidu, governor and subsequently independent ruler of

Turkestan. The passage alluded to occurs in Book iii. chapter xliv. (Marsden's trans-

lation in Bohn's Antiquarian Library), and runs thus: "In these Northern distiicts

are found bears of a white colour and of prodigious size, being for the most part about

20 s])ans in lengtli. There are foxes also whose furs are entirely black, ivild a.ises in

great numbers, and certain small animals named 'rondes,' which have most delicate

furs, and by our peojile are called Zibelines or sables."

The first step towards the complete mystification of the meaning of Marco Polo

seems to have been in the translation of the Italian ' palmo ' by the word ' span,'

which may be supposed tho equivalent for 10 inches; though in a note, Marsden
remarks that palmo is by some rendered ' a foot.' On this supposition of ' palmo

'

being a span, the bears in question would measure 16 feet 6 inches in length.

Marsden, in the note above referred to, introduces the term ' Polar bears,' with tho

remark that they grow to 13 feet in lengtli. Following this false scent. Baron
Nordenskiold attempts to meet tho palpable inconsistency of wild asses being found
in association with Polar bears, by the ingenious, but wholly hypothetical emendation

of Marco Polo's text, by substituting "reindeer" for wild asses. Baron Nordenskiold,

however, uses the term 'hand' in place of 'spans' for 'palmo,' and in this he is

undoubtedly correct, as, on the supposition that the palmo, or hand, is 4 inches, Marco
Polo's ' white bears' would measure 6 feet 8 inches, which is what Ursus Isabellinus

docs commonly measure. The 'ivhite bear,' so called, of Turkestan is, of course, not

the Polar bear, nor is it strictly speaking a ivhite bear, but the yellow bear of tlie

higher Himalayas, and not usually found much away from their vicinity. The ' wild
asses' of Marco Polo are, of course, the Kiangs or £qiias hemiunus, an animal
specially characteristic of the Tibetan plateau, and tlie suggestion that the 'reindeer'

was the animal alluded to is an untenable hypothesis. Baron Nordenskiold's words
are as follows: "Marco Polo also says, in his account of the country of tho peace-

loving nomad Tartar tribes living in the north, that there are to be found there wliite

bears, most of them twenty hands long, largo black foxes, wild asses (reindeer), and a

little animal called ' rondes,' from which we get the sable fur. As the Polar bear is

only to be found on the coast of the Arctic Ocean, these statements prove tliat in the

tbirteenth century the nortluunmost parts of Asia were inhabited or at least visited by
tunters " (Voyage of the Vega, Leslie's translation, vol. i. p. 141).
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KAT-MEE, OR THE SriRIT-FIRE (Pago 6).

In connexion with the discharge of marsh gas which takes place in so many-

spots in Pegu, the followLng account of the 'Spirit-Eire' is ahridged from a deseriptiou

of that phenomenon by Lieut. A. Duff, Deputy Commissioner of Thayet-myo, in the

Journal of the Asiatic Society of Uengal, No. 3, of 1861, page 309.

I had (writes Lieut. Djiff) fre([uently heard vague rumours of a burning hill in

the Kama township, but believed that if such a thing had really any existence, it was

situated in the Ai'akan hills, and was probably a volcano, similar to that near

Kyouk-hpyu. In a recent tour with a friend down the valley of the Punni stream,

at the village of Pun, where we bivouacked, a number of cultivators from neighbouring

villages dropped in for a chat, and I overheard some villagers from Nat-mee say, iu

reply to a question, "Yes, it is still burning." I asked what was referred to, and

was informed that it was the Spirit-Fire, whence the village derives its name, and the

fire issued from a heap of stones ; it was also stated that it was not always ^-isible,

but that the pilgi'im had only to d(!posit some light inflammable substance, and make
a genuflexion towards the spot, saying at the same time, ' Oh great Lord ! manifest

thyself to me thy slave,' when the spirit would instantly send fire out of the stones

and bum up the substance deposited.

Naturally some little scepticism is felt regarding so remarkable a manifestation,

but a visit is arranged, and on arriving at a belt of jungle, the party has to dismount

and walk to a little hillock up which they are led.

"On the top of this hillock is a large heap of stones, and going round to the

opposite side of it from that we had approached by, we see the Spirit-Eire. Yes,

there it is. Out of the stones iu two or three places comes a bright flame, flickering

and burning ; at a little distance from the heap of stones, where there arc some

cracks in the grounci, more flame. In this instance the marvel has proved true.

There is nothing in the appearance of the hillock itseK, or the lieap of stones,

differing from any other hillock, or any other heap of stones in this part of the

countiy ; no appearance of boiling lava, violent upheavals, or any of those con-

vidsions with which one is accustomed to associate the idea of subterranean fire. The
ground and the stones were not even hot, except in the places where the fire was
actually burning ; the soil was gravelly, and at one place where the flame was
issuing from a crack, I stirred up the gravel with a sttck. The efl'ect produced I

can only compare to that produced by stirring up a plum pudding in which brandy

is burning. The flame spread itself and flickered about the gravel just as the burning

brandy does about the pudding, but just as in that case the pudding is not burnt, so

in this, the gravel did not become extremely hot, and could be lumdled, though some

of the stones in places where the fire came steadily were all but red hot. Query,

What was the substitute for brandy in this case ? There was at times a slight sim-

mering noise, but not so loud as that of a boiling kettle." After this the writer adds

what is the actual truth of the matter. "The concltision we came to regarding

the phenomenon was that it was some inflammable gas issuing from the earth."

The following translation is also given of the Burmese legend connected with

the manifestation. " Long, long ago, there lived in the village now called Nat-Mee,

a man who gained his living as a blacksmith. When his time was come, he

died, and became a Nat ; but still he loved his old home and hankered after his old

occupation ; so he established the Spirit-Fire on a hill near the village, and there con-

tinued his old trade ; hence the village came to be called Nat-Moc. Whenever a

villager wanted a dim, or an axe, or a spade, he took the iron to the fire, and depositing

it there, said, ' Oh, my Lord, make this iron into a rf/w/,' or an axe, etc., as the case

might be, and returning for it next day, he would find his iron fashioned into the

article he wanted, whether dha, axe or spade, but no man ever saw the spirit at his

labour.

"At last, one day, a man of the Khyen race brought a dha, and depositing it by
the fire with a piece of iron, said, ' Oh, my Loi-d ! weld me on an edge to this dlia,''

and went his way. Now the Khyen was a man of a eui'ious disposition
;
so next

morning ho got up veiy early, and climbing the hill, liid himself in the jungle near
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the fire. "Wlicn it got lif;lit, lio peeped out, aucl saw tlie spirit in tlin form of a man,

wearing a red puho, aud a red turban, working at the dha. 80 the Khyeu called out,

' Oh, my Lord ! liave you not finished my dim yet ? Let me have it (juickly, I ])ray

you.' But the Xat being enraged at being discovered at liis labours by a prying

khyen, took the dha m\t of the fire, red hot as it was, and casting it at him, hit him
<m the cheek ; aud the Khyeu in great fear fled from the spot ; and so great was his

tear, that he never stopped to examine his wound, nor ever felt it, till ho had run

about a dein^ and a half; aud then he stopped a litUe, and rubljed his check with

liis hand, whence that .<;pot was called I'a-liicnot {cheek rub), and is so called to this

day. Hut the Khycn was too terrified to stop, so ho ran on for about a mile further,

aud there sitting down, was seized with a violent fit of trembling, hence that spot

was called Toon (Treiiibk) even unto this day. And when the trembling was over,

the Khyen got up, and though his fear urged him to fly, the fatigue he had under-

gone and the pain of liis wound rendered his steps slow and uncertain ;
hut he

struggled ou for about a deiii further, and then he was obliged to stop ; and the

blister on his check burst, and his cheek swelled up and became one great sore, and

he was unable to move for many days: so he remained in that place, and hence it

was called Pouh-Foo-Oa {hurst-hut-swoUen).

"After this the Xat never again would labour for the villagers ; but still his fin,'

bums near las old home, and once in every year every fire in the village is ex-

tinguishe<l and rekindled from the Spirit-Fire ; for there is an old tradition handed

down from time immemorial, that whosoever of the villagers neglects this tribute of

respect to the Spirit of the Fire, his house and all that he has will inevitably perish

in flames ere a year goes by."

The above myth is not only curious, but offers some valuable materials for reflec-

tion. It is often objected, to those who would challenge the historical claim of

similar legends, that the authors of them must have been very dishonest peoide to

invent mere faljlcs and palm them off as history, and that, as there are sti-ong grounds

of presumption that the early recorders of these myths were not dishonest men,

therefore the myths are historically true. But we are too apt to forget an inherent

prop(msity of the human mind to self-deception, whereby the floating records of

marvellous events, originating no one knows how or where, come to assume an

historical consistency, aud it is only to a few logical minds that the task is not only

ungrateful, but to a certain extent painful, of relinquishing any tradition of the past

whereon they have been wont to rely.

Now the most philosophical way for treating myths like the above of the Sjiirit-

Firc, is neither to refer them to wilful attempts to deceive, on the part of their authors,

nor attach historical importance to them, as the necessary alternative of our favourable

judgment of those who first circulated them in all singleness of mind. They often,

no doubt, originated among simple, credulous, loving, and imaginative people, in early

times, much as dreams do with ourselves. The physiology of dreams is pretty well

understood. An impression is made on a particular set of nerves, which acting on the

brain, produces a dream. For example, a man in his sleep pulls the clothes over his

face, and soon, under the impulse of impeded respiration, wakes in the midst of a deadly

struggle, as he supposes, with a robber, who is endeavouring to suffocate him. Or
again, it is not improbable that some who read these pages may have themselves ex-

perienced the instance described by Lucretius in the following rough but effective lines :

" Flumen item, sitiens, aut fontcm pi'opter amcenum
Adsidot, et totum prope faucibus obciipat amnem.
Pueri sa;p(!, lacum ])ropter, sen dolia curta,

Somno dcvincti, credunt se extollcre vestcm :

Totius humorem saccatum corporis fundunt:
Quum Babylonica, magnifico splcndore, rigantur."

De rerura natura. Lib. iv. 1022.

' About three miles.
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2so\v the account above given of tlie Spirit-Fire proves, I tliiuk, that such myths

arise by a process soiuetliin<;- similar to dreams. An action in the life of a popular

licro or teacher, or a natural object or phenomenon, creates a certain impression on the

imaginative but untutored brain of a man in a rude or credulous age, and straightway

tlie busy brain weaves a nexus of events round the prominent idea, just as the brain

of one of ourselves does in sleep under the peculiar stimulus of some nerve or other

which is.stimulated into action for the time being or affected by some accidental cause.

In the present age, too, we arc so accustomed to subuiit all questions and state-

ments to a rigid and searching examination, that wo are too apt to forget, that this

critical frame of mind was wholly wanting in those early days when the bulk of

myths sprang into existence.

It happens, mon^over, that, from personal psychological experience, I can offer a

still more circumstantial explanation of the genesis of myth, and the promulgation of

absolute myth, the product of the imaginative exercise of the brain, in all good faith

and honesty, for actual occurrences, and I believe that the experience I am aljout to

describe atfords a key to the origin of all marvellous, not to say incredible stories, or

mylhs as we call them, from the mouths of men whom we know or have grounds for

supposing to be veracious and trustworthy, however wild their utterances.

I was once working in the Punjab, and had devoted much and deep thought to the

(]Uestion of the ' erratic' blocks found along tlie course of the Sohau river below Kawal
I'indee, and near its junction with the Indus. The point to decide was, had these

blocks travelled up the valley of the Solum from the ludus, rafted by ice during floods

(as I now believe them to have done), or were they transported with ' moraines

'

down the course of the stream from the Murrce direction ? Whilst this cjuestion was

occupying much of my thought, I one night dreamed that I had found a fine collection

of these ' erratics' close to the trunk road in the bed of the Sohan. On rising I had

no recollection of any dream, but during that day or the next, the recollection tliat I

had seen these erratics came so strongly Isack on me, that I entered the circumstance

in my note-book. Some short time afterwards, crossing the Sohan river nearer to its

source, I was surprised to find no erratics in its bed. and as my efforts to remember
the particular details of the arrangement of the 'erratics' lower down were futile,

though I remembered the fact of having seen them (as I supposed), I took an early

opportunity of examining the spot near the trunk road, whore I believed them to

occur. On visiting the spot, no erratics were to be seen, so that I had not only been

myself deceived by a di'cam, but I was for a time wholly ignorant that it was a cb'eam.

and not a real observation I was relying on. That is all, and a very curious and

jiregnant psychological experience I consider it ; for give a wide application to the

principle or key here disclosed, and we are at once enabled to reconcile the veracity

and good failh of the writers of many a marvellous story or myth with the supremacy

and the nndeviating operation of tho Laws of Nature, whose suspension would other-

^^•ise seem necessary before such myths could bo re;dly believed. Had circurast;inces

not permitted, and led to a re-examination of the ground, in the above instance, and
had 1 not fortunately undeceived myself in time, I should have gone on believing as a

fact, wliat WHS in reality the mere jiroduct of unconscious action in my own brain.

In connexion with the (^volution of marsh gas, I may make a passing allusion to

the ])henomeuon " Will of the Wisp," which is well known in Burma, and to explain

which a myth has sprung up just as happened in the case of the Spirit-Fire. The
fiiUowiiig passage relating to the subject was written by myself and published in the

Journal of the Asiatic Society of liengal for 18G3, page 299.

"In Burmali it is believed that there is a class of wizards whose heads become
dissociated from their bodies duriug the night, and wander about the jungle feeding

on carrion, the bodies remaining at home, and the Ignis-fatuus is supposed to proceed

from the mouth of one of these wandering heads. If a head is secured whilst abroad,

it loudly claims to be released, and if detained more than twelve hours from rejoining

its body, both head and liody perish, and it is believed that such heads have often been

captured, though I need hardly add none of my informants had themselves seen one.

" This superstition calls to mind the one formerly current in Europe, that the body
of a witch might reuuiin at home, or its semblance, whilst the -spirit was at its evil
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practices abroad ; hence the inutility of an alibi for the wretched beings accused of

witclieraft. In India ii/nis fatuun is commonly known by the name of Bhuini. It

usually occurs near villages, and about tanks, niarsby spots, or in ilat malarious country.

Tiie phenomenon is very common around the Itajmahal Hills, on the flat alluvium

near tlio hills, and the bc^st instiincc 1 ever witnessed, was near one of the Bungalows

built by the late Mr. I'ontet, near where the railway passes, but the exact name I

liave forgotten.
" It was a cold night in January, wlien, about nine o'clock, I was called by my

servant (in accordance with previous directions), and told that 'many JJIiutnis' had

come out. Sure enough, several lights were visible moving about a little, but usually

not far from one spot. I thiidi I must have watched oue at some ^00 yards, for a

(juarter of au hour, and can only describe it, without suggesting an explanation, save

that it may have possibly originated with some luminous insects collected togethei'.

The light had all the appearance of an ordinary mussal or oil-torch, and appeared

fully as large and as liright. It had the appearance of emanating from some slowly

consuming body, with the evolution of pliosphoresceut fumes, but this might be

merely the effect of a vivid light on the dense cloudy stratum of fog at that particular

spot. The night was still, but an occasional puff of air would alter the motion of

the light, which however seemed to possess the power of independent motion. T]u:

light faded, or even disappeared under a stronger breeze, to re-appear on its dying away.
" The spot where this light I am describing centred was near a tank iu some Hat

ground traversed by a small sluggish stream, and a tank margin is a common place

for such light to be seen on. I can add little more; regarding the mysterious appear-

ance, save my conviction that its origin has yet to be traced out and established, my
own belief in favour of its being due to a congregation of luminous insects, being

provisionally adojjted for want of a better, and from the fact, as I take it, of the light

shifting itsposition independently of the wind, whose stronger force only causes its

temporary extinction. I have forgotten perhaps the most imi)ortant observation

I made with respect to this light, vi/.. that it is decidedly fluctuating, like that of

a revolving light of a lighthouse. After a certain period of ordiuary biightness, tlie

light increases in size and brilliancy, and rapidly attains its maximum effect, after

which it slowly fades, sometimes to a mere speck, barely ^ isiblc, or even disappears for

a minute or two."

It is not a little curious that tlio history and causes of this remarkable

natural phenomenon should have so long resisted the endeavuurs made to ascertain

them, and the question is suggested as one very worthy of attention by all favourably

situated for the purpose.

SEA ANEilOXES (Page 18).

Since the brief notice of these beautiful forms was printed ofE, a few verses have

occurred to me from Punch which I copy chiefly for the information they contain

touching the edibleness when cooked of sea anemones, which is certainly not

generally known, and, if true, might under some circumstances be worth knowing.

Oh ! merry is the Jladrcporc that sits beside the sea
;

The cheery little Coralline has ]uauy charms for me :

I love the fine Echinoderms of azure green and gray.

That handled roughly, fling their arms impulsively away.

Then bring me here the microscope, and let me see the cells

"Wherein the little zooj)hyte, like garden floweret, dwells.

We'll take the fair anemone from off its rocky seat,

Since Iloudeletius has said, when fried, 'tis good to eat

:

Dyspeptics from ' Sea Cucumbers' a lesson well may win.

Which blithely take their organs out, and then put fresh ones in

:

The Iliitifer in whirling round may fairly bear the bell.

With Oceanic Uydrozoids, that Uuxlcy knows so well.
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You've heard of the Octopus, 'tis a pleasant thiui; to know,
He has a panijliou makes him blush not red, hut \vhito as snow

:

And wliy the strange Cereariu, to go a long way back,

"Wears ever, as some ladies do, a fashionable ' sack.'

And how the Prawn has parasites, that in his head make holes,

Ask Dr. Cobbold, and he'll say they're just like tiny soles.

Then study well Zoology, an<l add unto your store .

Tales of Biogenesis and of Protoplasmic lore

:

As Paley neatly has observed, when into life they hurst,

The Frog and the Philosopher are just the same at iiist.

But, what's tlic origin of life, remains a puzzle still,

Let Tyndull, Haeekel, Bastian, go and wrangle as they will.

"WALKING CORALS (Page 18).

One of the most CTirioiis corals perliaps known is that which may be popularly

designated a walking coral, from the fact tliat it is in the habit of moving about

along the sandy bottom of the sea, or in an aquarium, whore its motions may be

observed, and which never fail to strike with wonder those who behold them for

the first time. The above designation, howevt'r, is only applicable in a popular

sense, as it is not the coral itself which originates the motion in question, but a

species of worm or Siphnnndua (as it is commonly regaitled) lodged in the base of

the coral, and between which and the coral a parasitic relationship would seem to

e.xist, which is one of host and lodger rather than of ' commensals,' as it is some-

times described. So obscure, however, is the life history of the relationship between
tliese strangely associated mates, notwithstanding the amount of study that has been
bestowed on them, that I think a few remarks will not be out of place here, if only

for the purpose of directing the attention of observers favourably situated for pro-

curing the living animals and studying their history and development either in an
aquarium or in their native waters ; as one species is common on the Arakan Coast,

and is easily procurable with a dredge in a few fathoms of water in sandy coral

ground, e.g. off Corangi Island, where I have myself dredged it abundantly.

There are many species known from the Eastern seas.' Jlctcropmmmia Miclielini,

Jlilne-Edwards et Hainie ; II. cochlea, Spengl ; //. Burlonica, Brug. ; II. aspera, Brug.
;

II. Pcrsica, Brug. ; //. Australis, Brug. ; and II. mnlfilohata, Moselcy ; but as they all

are specifically dilferentiated by means of the characters of their framework and
peculiarities of the calyces and septa, and all agree in the presence within their base

of a Siphunculus, or lodger, it will suffice to coTisider the first-named species, with
which alone I am personally familiar in the living state, and which is plentiful on the

Arakan Coast.

It is interesting liere to observe that a closel3'-allied coral, Ileterocyaihus para-
siticus, displays a scarcely less curious relationship between itself and a Hiphunvidxis,

l)ut with a difference, which seems due to the fact that whereas Jli'terops'tmmia is a
free coral at all stages, Ilcteroci/tdlnis is fixed in its mode of growth, attaching itself

to dead shells, as Cerit/iium and the like. In the (^ase of Jlcteroeyatlms, ho\vc\-er, the

Hiphimrulus is said (for I cannot speak of my own knowledge) to occupy the shell

whereunto the coral is attached, and its so doing would scarcely challenge any
pai'ticular notice, but for the fact that in an allied and free coral, Ilclerjpsammia, the
Siphunctdus, instead of occupying the shell, is fouud occupying a cavity in the base

of the coral. Now the qiiestion of how the Hipliunctdus lodger originally obtained

access to the interior of the Ilelervp.wnunia host, and that regarding the less intimate

relation between the same, or an allied species of Sijjhuncidus, and the fixed llclero-

eyathus, is of a somewhat similar though mollified character, and raises so many issues,

' For tliese names and otlirr iiilormation rep^anlin^ the subject I am iiiilelited to tlie courtesy cif

S. 0. llidley, Esq., M..\., on tlie Scientific Stall' of the British Museum (who is, however, not

responsible ior the views hero put forth).
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that the case harlly aflmits of bcin^ fully stated without a certain amount of pro-

lixity, which I would gladly avoid ; and there is, moreover, the difficulty that some
points in the history of these creatures, almost essential to a satisfactory verdict, have

not been setthnl hy observation, or more than barely touched by negative evidence

of very limited scope. The points, therefore, I shall now draw attention to, are sub-

mitted, not with the expectation of their lar<;ely conducinf;; to a positive conclusion,

but to show that there exist certain diflicultics in the way of the unreserved

acceptance of the generally received notion tluit the parasitism of the Siphmictdun and
tlic Ifeteropiammia is in kind identical with that of any extraneous lodger, who taUes

up his abode in the body of another animal, as the J'ldex penetrans does beneath the

human integument, or the female Sti/lops within the body of the bee.

J/eteropKiiiiiMia Mir/ie/iiii is a perfectly free coral of rather less usually than three-

quarters of an inch in its longest diameter and pyritbrni in the horizontal section of

its base. The basal surface is smooth, and at the narrow end is perforated by a

circular hole, which is the external opening of a curved tube lodged within the base

of the coral and forming a regular curved gallery therein, occupied by the Siphuncuhix.

Above, the coral is crowned by an ordinary calyx, either narrowed or constricted in

the middle, or divided into two separate calices, which are ranged unsymmetrically

and without reference to the elongate axis of the horizontally pyiiform base. The
relations and character of this gallery or tube demand careful consideration, and the

following points regarding it, both negative and positive, may be dwelt on, as helping

to solve the question of its origin and precise connexion with the coral wherein it is

lodged.

Firstly, it would seem to be a concomitant structural character necessarily

present in neteropnammia, and included th(;n;fore among the characters of that genus.

This would not be the case were any instance known of specimens of this genus un-

provided with the gallery in question. The gallery is not formed by a shelly tube,

such as invests the burrow of a Teredo, or is secreted by a Spirorhis or Vermetun.

The wall of the gallery is composed of the naked coral skeleton, and its existence is

due simply to the arrested growth of that structure, as round some foreign body.

Kow in considering this gallery or tube, under the conditions above described, we have
three separate reasons for doubting the ordinary and accepted view of its relation to

the structure which incloses it. There is the fact that without this gallery there is

no Ueteropsummia, and on the supposition that the gallery is simply bored by the

Siphunculus, as a Teredo might bore into a log of wood, we have the remarkable fact

to dispose of, that no ILteropsammia is ever discovered which has escaped attack, and
the no less remarkable fact that no Heferopsammia is ever seen attacked by more than
one Siphunculaa, and also that the Siphunculus m question confines his ravages to a

few species of the genus HeteropMmmia, which is strange, if we suppose the Siphun-

culm to be possessed of the power and will of boring into the structure of living coral.

Secondly, a number of aquiferous pores or tubes, forming a ring below the calyces

on the upper surface, communicate with the internal galleiy, and bear, I think, strong

evidence to its structural relationship to the coral wherein it is situated. For, granting

that the Siphunculus is possessed of the power of excavating for itself the cavity where
it is found lodged, yet the same organs which would serve to excavate the larger tube
could hardly be so adajitcd as to perform the task of making the minute perforations,

at right angles to the main tube, which I have termed aquiferous pores, whoso func-

tion is clearly to admit the ambient sea to the internal gallery, or at least to bring it

within access of its wall. Doubtless these aquiferous pores arc advantageous to the

Siphunculus occupying the gallery, but that they were formed by that creature is by
no means ociually clear.

Thirdly, the pyi-iform shape of the coral, with its evident co-relation to the growth
of the Siphunculus, completely disposes of the idea that the adult coral is attacked and
perforated by the Siphunculus, as in that case there is no reasonable explanation why
the orifice should be lodged in the advanced portion of the coral, and in that case the

Siphunculus having effected its entry into the viscera (speaking metaphorically) of the

coral, would be compelled to turn roinid on itself within the narrow compass or

gallery wliicli it so completely fills. For the position of the Siphunculus is that of its
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head exactly fitting tlic cxtcm;il or I may say terminal hole, from which it is pro-

truded, for the pui-pose of hooking itself along, coral and all, much after the manner
of ]irogression of a caddis larva. "We are thus forced to suppose that the young
tiiphiDiculus (in what precise stage, it is much to be regretted, we do not seem to

know) makes its onslaught on to the ecjually young Ueleropmmmia, and having

effected a burglarious entrance into his host's premises, to wit his host's body, lives

on amicable terms with him ever after. That the union of host and lodger is a life-

long one, and cemented in early infancy, cannot, 1 think, be questioned ; but is not the

generally received notion of the respective part played, rather arrived at by begging

the entire question ?

In view of some of the difficulties suggested above, is it not equally probable that

the Ihteropsammia is epizootic on the SIpltuncidus, as that the Siphunculus is a fortuitous

occupant of the substance of the coral ? I see no insuperable absurdity in the notion

that just as Ildcrocyathiis parasiticus selects dead shells for its perch, either tenanted

or not by a Siphunculus or other creature, so the cmbryotio Ueteropsammia may select

the body of a Siphunculus whereon to perfect its development, and if, as is not unlikely,

tliei'e may be a mutual advantage in this queer association, it may or may not happen
that the act is acquiesced in by the Siphunculus, or that it may not have the power of

defending itself from this unsought copartnership. The true solution of this question

depends, I think, on the close observation of the living Ueteropsammia in its earliest stage,

and also on determining whether the Siphunculus found tenanting it, is found to occupy

any other shelter ; in a word, the satisfactoiy solution of this curious problem awaits

minute observations of the animals, which have yet to be made by some one gifted

with the patience as well as the opportunity of carrying them out successfully.

NEPHTHYA BURMAENSIS, Ridley (Page 18).

Since the preceding pages have been printed a species of Alcyonarian sponge,

collected by myself, has been described by S. 0. Ridley, Esq., in the Annals ancl

Magazine of Natural History for March, 1882, from which paper I extract the

following remarks :

—

ALCYOXINJE.

NErnxHTA, Audouin.

The only described species which can be admitted in this genus, as distinguished

from Ammothca by the large size of its cortical spicules, fi-om Eunephthya by their

not projecting from the surface of the ccencnchyma, and from Spongodes by the

polype-spicules not projecting beyond the retracted polype, are

—

N. Chabeolii, Audouin.
N. (Alctoniitm) AUR.1NTIACA, Quoy et Gaim.
N. cocciNEA, Stinipson.

N. ATJRANTiACA, Vcrrill.

N. NiGEA, Pourtales.

To the above a new species is now added, N. Biirmaensis, from the Arakan
Coast, near Negrais. After describing it in detail, the author adds

:

" The species is represented by a small colony of three primary lobes rising from
the common base, which clasps a small calcareous mass ; . . . From all the species

assigned above to the genus, either the pale colour of the soft parts or the whiteness

of the spicules distinguishes it ; N. ClialruUi, which seems to have the dull general

colouration, differs in its very large polypes and their green spicules. JSf. niger is,

of course, black ; and if the costa; assigned to it are ridges resembling the costa;

of Madrcjjoraria, they constitute another j^oint of difference."

MUSICAL FISH (Page 188).

The only account that I am aware of that has been printed, of musical sounds
being produced by fish in Biumcsc waters, is by the llev. C. Parish, who has kindly
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drawn my attenfion to several notices of tliis obscure iilienoraonon, in Science Gossip

fur 1870,"inclu(liu<^ his own observations on the coast between Tavoy and Mergui,

which 1 now quote.

"In the mouth of February, 18.57, liaving waited at Tavoy a liiuf; time in vain

for the arrival of the Maulmaiii steamer to take mo on to Mergui, I determined to

make the voyage in a native boat.

"The distance from Tavoy to llergui is about one hundred miles, viz. forty

down the Tavoy River to its so-called mouth, really a broad estiiary, and thence sixty

miles by sea. The greater portion, however, of tlu^se sixty nules is shut in from the

Bay of Bengal by the northernmost islands of the Jlergui Arcliipelago, and the sea is

comparatively shallow, with a muddy bottom all the way. It is but a short night's

run for a steamer, but I was three days and three nights jjerforming the distance.

"When about forty miles (as I suppose) from Mergui, where the breadtli of the

sea, between the main and the islands, is about ten or twelve miles, on the niglit of

the 10th of February, I was overtaken by a violent storm of thundiu- and liglitning,

accompanied by strong winds and torrents of rain, which lasted nearly all niglit.

" The wind blew from the south, i.e. from Mergiu ; but had it been favourable, wo
could not have ventured to hoist a sail, on a pitch dark night, in a round-bottomed

canoe, during such a .storm. So we 'dropped the stone' as the Burmese say, or let

go the wooden anchor, weighted with a stone, crouched all together {i.e. tho two

Burmese boatmen, my native servant and myself) under the covered part of the boat

for shelter from the' driving rain, and 'wished for day.' The storm was followed

the next day and the succeeding night by an absolute calm. Not a breath in tho

sweltering air, not a ripple on the oily sea ! The boat lay motionless, drifting with

the sluggish tide when that was favourable, anchored when it was contrary, for it

was too heavy a boat for two men to row. Nothing moved but tho sun, and he, all

too slowly. Not a sound reached the car, and the haze shut out the sight of the land

on oil her side.

" When night fell again, and tho stars shone out bright and clear, the same calm

continued, aud we lay still and motionless as ever. But with the growing darkness

there came a sound upon tlu; car, a strange and peculiar sound, though from what

quarter it came, it was diflieult to determine, for it was not borne on the air from

a distance ; had it been so, I might have fixed upon tho direction whence it came,

but it was above, below, and around. The air was all sound, and tho sound was all

of one kind and pitch, a droning, drowsy sort of sound, and unintermitting. It is

difficult to convey in words a correct idea of the sound, no articulate sound would

resemble it. M. "de Thoron, as quoted by Mr. Spicer, compared what /te heard, to tho

music of an organ listened to, outside a church, where, I suppose, all distinction

between one note and another would be lost, and a confused vibration would be tho

result. What I heard might, somewhat fancifully, be so described. He says the

noise was ' grave and prolonged,' so was this. The nearest approach to a true

description of the sound (as, at least, it seemed to me) which I can give, is to imagine

a huge drum beaten, at short and regular intervals, a long -way off, and tho sound

coming across the water in sustained waves of varying intensity. The sound, however,

can be pretty closely imitated by closing the lips, keeping the teeth apart, and then

trying to utter the letter M in the deepest possible tone, and with prolonged breath,

the result will be an inarticulate 7fum.
" I could not imagine whence such an unusual sound proceeded, nor could I learn

from the boatmen what it was. At that time I was not aware that fish had ' voices,'

or that they could utter sounds of any kind. I was slow therefore to attribute tlie

sound to them, although I felt sure, after a while, that it rose out of tho sea all

round me. Now, however, I am satisfied (and havo been for some time) that tho

mysterious sound proceeded from the fish in tho sea, though from fish of what kind

I do not know; and that M. de Thoron and myself have witnessed tho same

phenomenon in two very dili'erent parts of tho world there can, I think, be very

little doubt."—Science Gossip, 1870, p. M7.
Charles Kiugsley describes the sound usually supposed to be made by fish, in

the case of the Bocas Islands, off Trinidad, as follows: " Tlie uuiso 1 heard is
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a simple drumming, exactly like a steamer letting off steam, -whicli T attribntecl at

first to wind or to water in the caves, but I accept the native explaiiatiou. I have

a specimen of the fish, wliich is said to make the noise, but 1 don't believe in its

power to do so."—Science (jossip, 1S70, p. 95.

On this Dr. Giinther remarks to the following elfect :
" The musical fish which

has been ob.servod by Prof. Kingsley, during his visit to the AVest Indies, is well

known under the name of Pdyonias chromis. All writers on Korth American Ichthy-

ology speak of the ' Drum,' ' Drummer,' or ' Gnmts,' and speak of the peculiar noise

produced by it under water. ... It is a fish like the Maigre, growing to a length

of four or five feet, found in American waters north and south of the line. Other

allied species are found in the East Indies, where they have also been observed to

astonish the sailor by their music. So much is certain. l.st. That the noise is pro-

duced by this fish, or similar species, which generally go about in schools or herds.

2nd, That the sound is not produced by means of the air-bladder (which is perfectly

closed), as some suppose. I believe the sound is produced by the action of the

enormous upper and lower pharyngeal teeth, with which three movable plates in the

gullet are armed. These teeth have the form of paving stones."

After this, it may be safely assumed as beyond doubt that a dull noise is made by
some species of fish, by the friction of their mandibular or phaiyngeal teeth, and that

this noise may be described as a prolonged dnaiing sound, very different from the

articulate utterance of any other vertebrates. Other observers have described these

sounds in China, Ceylon and Bombay, to mention only some instances

:

Dr. Adams describes the "Drum fish" of Macao as assend)ling evci-y evening
round a ship (at anchor?) and keeping up a musical humming till about midnight.

The noise rises or falls or suddenly ceases at times as they quit the ship in search of

food.—"Cycl. of India."

Sir Emerson Tennent describes the sound thus :
" I distinctly heard the sounds

in question. They came up from the water like the gentle thrills of a musical chord
or the faint vibrations of a wine glass when its rim is rubbed by a wet finger. It

was not one sustained note, but a multitude of tiny sounds, each clear and distinct in

itself; the sweetest tieble mingling with the lowest base."— Science Gossi|i, 1870, p. 97.

Another writer describes similar sounds, heard by him near Salsette (Bombay),
and says the fish nearly resembles the European perch {I.e. supra).

It does not, however, follow that because it is an established fact that fi.sh of the

genus Pofionias, and probably others as well, can produce muftied and guttural sounds
by the friction of variously disposed dental plates, that therefore all the sounds which
have been referred to fish, are correctly so referred.

Kingsley's comparison of the sound he heard to the letting off steam, suggests

another origin which may possibly exist in some places for these mysterious sounds.

In various .spots along the Burmese coast, especially in Arakan, but also down so far

south certainly as Cape Negi'ais, a considerable evolution of marsh gas takes place,

which being g(merally accompanied with a feebly saline spring, gives rise to the 'mud
rolciinos,' so called, of that region. These outbursts of mud have no connexion with
volcanic energy properly so called, but are dependent on the evolution of marsh gas,

whicli is sometimes so copiously discharged as to simulate in a dark night by its

ignition, the flames whicli people suppose would accompany an actual volcanic

outliurst. Now there is no reason to suppose that this discharge of gas, which in

numerous spots in Pegu and Arakan is ceas(dessly ke])t up, is conflmHl to the land : on
the eontraiy, it can hardly be doubted that in many spots, submarine points of issue

must exist, identical with those v:v. have the means of examining on shore. This
being admitted, it seems probable that under favourable conditions, that is, during a
perfect calm in both sea and air, a copious and uninterrupted .submarine discharge of

gas might give rise to an uninterru])ted and mutHed sound not dissimilar to that
described by Mr. Parish and Mr. Kiugsley. I do not venture to say that this is the
origin of the sounds in question, but merely nxord what seems to me a possible and
unsuspected origin for sucli sounds, as might otherwise be referred to fisli.

I may in conclusion make a passing allusion to those mysterious sounds called

'Barrisal guns.' For an exhaustive account of this phenomenon reference maybe
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made to thn Journal Asiatic Society of licni^al, 1870, pp. 289 and 243. Mr. James

llaiiu'y writes :
" I have thf honour to brin'? to your notico tlio occurrence in tlio

districts of Buckergangc and Jossore, and over as far north as Farrocdporc, I bclicvo,

periodically during the prevalence of the S.W. llonsoon and rainy season, of certain

peculiar noises, from the south and south-east directions or seaboard, rcsoml)iing the

report of cannons, or loud explosions, usually heard distinctly after a heavy fall of

rain or cessation of a squall, (jcHeralkj whilst the tide is rising." The generally received

opinion seems to be, that these sounds, resembling a distant cannonade, really proceed

from the surf breaking explosively, if I may use the term in this connexion, on the

coast. But if this is so, may we not sup|)ose that the ceaseless roll of a moderate

surf, after a storm, might, to any one anchored some miles off, in a still night, so

fall on the ear as to fill the air with its murmur, or, as Mr. Parish phrases it,

" the air was all sound," without supposing that fish were connected with its

production? The Burmese boatmen, too, were unaware of any fish capable of

causing it, though in places where such is the case, the phenomenon in question

is commonly understood, and the fish implicated in its production known to the

inhabitants. Doubtless fish capable of producing sounds are met with on the

Burmese coast, but a little more corroborative evidence to connect the phenomenon
described bv Mr. Parish with such an origin, would be acceptable, though Mr. Parish

has himself (and who should know better?) no doubts on the subject.

A writer who signs himself \V. C. P., in the same number of "Science Gossip"

tliat Cimtains the paper by ilr. Parish, describes the sounds refem'd by him to fisli

in tlie following words :
" OU' Ceylon we were about oue hundred miles north of

Colombo, eight leagues from the shore, and in a depth of water exceeding one

hundred fathoms, time shortly after sunset. When the sounds were first heard,

they might have been taken for faint echoes of music from the distant shore, until,

after listening attentively, they were founil to come up from below the surface of

the sea, and fell upon the ear something like the tones of an ^olian harp, rising

and falling in regular cadence, and imiiresscd the mind with a sense of something

distinct fiom what had ever been experienced before." The next morning some
" sucking fish" {echeneis) were captured, whereon W. C. P. at once concludes that

they caused the sound by means of the suctorial disk which is placed on their heads !

!

lie goes on to add: "This supposition is strengtheued by the fact that if the ear

be laid upon an adjoining part of the vessel while the sounds are heard, the source

of them seems to be in contact with the vessel, and no longer at a distance, as when
the car is detached." This sentence shows, what is too liable to be lest sight of,

the difficulty of judging the precise direction whence such diffused sounds originate,

and also points, I think, to an unsuspected source, namely, the rigging of the vessel.

Whoever has stood beneath a post sustaining a telegraph wire, will remember the

loud (or soft it may be) sound produced by a gentle air rippling over the wire, and
I cannot but think that during a calm, with just perhaps a faint air in the rigging,

sounds such as described above, as being in "contact with the vessel" may be thus

produced, rather than by "sucking fish" fastening themselves to the sides of the

ship, or any external source whatever. The following remarks, by the Rev. C. Parish,

on the possible connexion of some such obscure plienomonon, with the pretty conceit

of the Sirens, will be I'ead with interest by all who delight in ancient myths and
tlie stoi'ies which have surviv(^d from times of yore to the present, the veritable

intellectual /'oi'sa/w andjetsam of our race in its infancy.

"As it is probable that most fabulous stories have some foundations in fact, being

but an exaggeration of the fact, it appears to me far from unlikely that the fable of

the Sirens is traceable to the sound made by so-called musical fish.

" The ancients must have heard those sounds, though, perhaps, at some intcn-als

—

for, after all, the recorded instances (iven now are not numerous ; and tlioy certainly

could not have understood that which, at this distance of time, is still a subject of

inquiry. The Sirens were supposed to be Kca-nymphs who lured mariners to

destruction by their song. It would appear that the sounds made by mu.sical fish are

only heard in the night, beginning at niglilfall. It was thus on the only two occasions

on wliich they were heard by me : once at sea, as recorded above, in the night ; and
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once in tlic river G.yne, at sunpct, wIk n the air was perfectly still, and tlie broad reach

of the river below Damatlifit was like plass. The sound heard in the river was very
difl'erent from that heard at sea, evidintly made by a different fish. The latter was
of a looming nature, the former, though difficult to desciibe in words, was rather

what I may call crepiiant. Many times, and oft, as I have been over the same reach

of the Gyno, I never heard the sound except on that single occasion. "When I called

the attention of the Burmese in the boat to it, they said that fish were very abundant
at that particular spot. To return, then, to our subject, what more probable than that,

in ancient times, sailors hearing these mysterious sounds all around them on a dark
and stilly night, may have been tempted to follow on in the direction from which
th(>y fancied the sounds proceeded, and thus ran upon rocks : or, they may have
drifted unconsciously into danger while listening to the strange voices? Nothing is

more likely farther, than that they should have taken the sounds to be supernatural.

"It was as a calm fell—just such an one as I have described—that Ulysses and his

crew heard the Sirens.

AvriK eTTen' avep.o'i fitv tiravaaro J/Se yoK/jpy]

"EirXero vrjvefiLr], Koifirjae Be KVfiaja haifiwv.

Ud. xii. 1G8-9.

' Sunk were at once (ho winds, the air above.

The waves below, at once forgot to move !

Some demon calmed the air and smoothed the deep.

Hushed the loud winds, and charmed the waves to sleep.'—PorE.

More literally—
Then fell the wind at once—a breathless calm
Prevailed around—some spirit hushed the waves.

""Warned beforehand by Circe of their danger, they strove to pass the spot

unnoticed, but they could not thus evade the c^uick-eared sea-nymphs, ami soon heard

the captivating sounds fall ou their ears :—
Ta? S' ov \d0ev o)Kva\o<i cr;??,

'E'yjvdev opvyfiei'i], Xr/vpiiv B' 'ivTVVov aoiBrjV.

Od. xii. 182-3."

THE MHOR OR GREAT BASEI]S"G SHARK (Page 284).

The name ' Basking Shark ' would seem to be applied rather loosely to any lai-ge

shark, but is properly ap]ilicable, as Dr. Giinther has kindly informed me, to the

huge but harmless Ithinodoii fi/picus, Smith. Specimens of this shark are almost

unknown in English museums, but the teeth are extremely minute, almost in inverse

proportion to the huge dimensions of the animal, and probably when the membrane
wherein they are implanted is fresh and soft, they are even less conspicuous than in

the dried skin, when they scarcely attain the tenth of an inch. In fact, the risk one

runs from these huge monsters is more of their upsetting the boat by scraping tluar

backs along its side, than from their teeth. Mr. Swinburne Ward has described this

species as visiting the Seychelles frequently, but as not being known north of the

Equator. This probably is a too hasty generalization, but it is all the more desirable

that those favourably situated for so doing, should put beyond doubt what species it

is that grows to such huge dimensions (as recorded) otf the coast of Kurachi.

Mr. Swinburne Ward, in a letter to myself, says that young specimens of

Hhinodon fi/picus are unknown, and that, except a specimen thrown on shore at the

Cape, no other locality for this .species is known, except the Seychelles. This, of

course, is merely another way of saying that we know nothing of these fishes, and
their study is no doubt somewhat ditiicult in a warm climate ; but a recognition of the

interest that attaches to the specific identification of an Asiatic shark shoidd lead to

some successful attempts to preserve enough materials to fill up this gap in our know-
ledge. With reference to this question of dist ribution, I well remember, many years ago,

Mr. Blyth's procuring a small shark from the Sand Heads, which greatly puzzled him,
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as he could cletoot no trotli whatever in its jaws, when tlie spoeinK^n was ])retty fresli,

and ho was tempted to coni-ludc tliat they must have been removed, tliouf^h no traeoa

of the operation could bo detected. Could this specimen have been a youiii^- llhinodon'i

The Sqiuihis maxiiitua is also called the Basking Shai'k by the whalemen, and aceordinf?

to Mr. Swinburne Ward, it has inoft'ensivo jaws, similar to the llhinodon, "and
probably feeds in mncli the same manner by crushing shells and sucking the contents."

At a place like Kurachi, where there is an actively pursued shark fishery, it should
not be difficult to find out what food these large but feebly-toothed sharks consume,
and the matter should be always niraembercd whenever an opportunity presents itself

for solving the question of the habits of the Squalus maximus. Mr. Swinburne Ward
remarks :

" They are very ea.sily harpooned, but if, from the small size of the boat you
are in, you are obliged to give them line, they roll it I'ound their bodies, sink to the

bottom, and bury themselves so deeply in the sand or mud that nothing will move
them. Ilold on to them, and thej' are easily finished with the lances."

PRISTIDiE (Pago 28G).

. specimen of a snout of a Pristis, procured by me at Madras, measures four feet

iree inches, and how much is missing towards the head I can't say. The
A

and thrc .„...v„, „„.. ..^.. ...,.^.. ... ^ ...^ ..,..,. ^ ^.... ^ „.,j. ^..^^

' teeth ' are nearly equidistant, 16 on one side and 17 on the other, the first pair being
4 inches and the last pair 10 inches apart from each other across the snout. At its

base the snout is mesially a tritle over 2 inches in thickness.

CATALOGTJE OF BATRACHIA SALIENTA,
liy Geokge Albekt Boulengee, 1882 (Page 289).

B.\TR.A.CHI.\.

Order ECAUDATA.
Sub-order FnANEROGLOSSA.

Eustachian tubes separated. A tongue.

Series FIRMISTERXIA.

Famihj Eanidae.

Maxillary teeth. Diapophyses of sacral vertebriE slightly or not at all dilated.

a. Pupil horizontal.

OxvGLOssus, Tschudi.

0. LIM.4, Tschudi. Java. Siam. Camboja. Pegu. China.

0. L.EVIS, Peters. Pliilippines. Pegu.

Eana, Wagler.

Tongue more or less deeply emarginate. Teeth on the vomer. Fingers perfedlij

free. Toes ivebhed, with sinqyle or dilated tips. Omersternum and sternum with a

bony style.

Under Eana Boulengcr includes many species of truly arboreal frogs,' justifying

his so doing in the following words : "The study of the numerous species includid

here in Rana shows the impossibility of dividing them into genera, or even subgenera,

according to the dilatation or non-dilatation of the tips of the fingers and toes. The
(extreme fonns, viz. Eana hexadactyla and B.. afyhana, show indeed a very marked
dill'crence respecting the shape and structure of the fingers and toes, the former
having them pointed, the latter dilated into vei-y large disks supported by regularly

T-shapcd phalanges. But when we meet with such forms as li. Jfala/mriea, Ji. cur-

tijies, Ji. inguinalis, etc., we must hesitate before referring them to the ' Platydactyla

'

' lias any one, I may ask, ever seen a Ratio, as hitherto understood, in a tree?

32
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or to the ' Oxydactyla,' and in fact tlioy might just as well be referred to the one ris

to tlic otlier. Ecsides, the well-known R. macrodou, R. Kuhlii and others liave tiic

tips of tlio toes dilated into very distinct disks, much more so tluin several species

hitherto referred to Jhjhrana.
" I have therefore come to the conclusion that, witli regard to the species of this

gi-oup, the difference in the shai)e of the tingers and toes cannot be useil as a generic

cliarueter, as we should be obliged to place far apart species which in all other

respects are very much alike."—Cat. Bat. Sal. p. 7.

Kow the "difficulty here stated is not one exceptionally encountered among
Batrachia, but one which has to be confronted in every department of Zoology, and

which must be solved, I think, after a very different fashion to that adopted above,

for I cannot tliink that naturalists in general will agree that the fact of an animal

possessing a certain mixture of characters, colourably sufficient to allow of its being

referred to either of two genera, is a sufficient and a proper ground for uniting these

genera, otherwise sufficiently differentiated. There are two courses in such a case,

which are preferable to the heroic one advocated in the case of Sana, either by
weighing the balance of characters, so as to determine the preponderating value of

one set, in a particular direction, or of modifying the characters of the genus, to the

extent of meeting the requirements of the species claiming admission therein.

The development of pneumatic pads, as seen in the typical tree fogs, is, it seems

to me, a clear indication of arboreal habits, and, as such, a natural and adequate

reason for the at least subgenerio separation of such forms, from those not possessing

that character; and it is no valid objection to this view to argue that there are forms,

whose claims to be considered as essentially tree or water frogs, are not very clear.

JVatura iionfacit sal/um, is the true reply to such an argument.

There is however, I suspect, one thing which underlies much of this desire to

unite veiy dissimilar forms, and that is, a certain confusion wliich has undoubtedly

prevailed regarding the dilated extremities of Batracliians. Whilst tree frogs have

the extremities of their fingers enlarged into tlisks, which are functionally pneumatic
organs of adhesion, other Batrachians, of the most helpless and grovelling Iiabits, have

their digits terminally enlarged also ; for example, Callula pulclira : but in this case

the enlarged ends are not pneumatic organs, and not improbably subserve the purpose

of punching out a cavity in stiff clay, when the animal is desirous of retreating during

the dry season into a subterranean burrow. In like manner, the sharp digits of a

typical Rana, as R. heradactyla, may be of use to the animal in seizing hold of, and
making good its footing in soft mud ; but bo this as it may, the principle seems
preferable of endeavouring to follow the indications afforded, regarding the natural

habit of the animal, when so clearly given, as in the case of the pneumatic disks

of Polypedatea, than to dispense with such aids towards a natural classification

—

with the result of having to adopt so unnatural an arrangement, as I hold the union
of Rana and Pohjpedates, in their typical forms at least, to be.

Some highly aquatic frogs, Lymnodyfes for example, possess pneumatic pads,

which are as much use to them in adhering to slippery rocks or logs, as the same
organs arc in enabling arlioreal species to cling to the leaves ; but this is only an
additional reason for studying the liabits of a species, if we wish to assign it its

proper place in any natural sj-stcm, and tliis aim is altogether frustrated or rendered
a work of supererogation, by limiting such a genus as Rana by so arbitrary a character

as, free fingerx, regardless of the condition they may present of being either acute,

clubbed, or dilated into disks, and regardless, of course, of the co-related habits and
mode of life they indicate, be it aquatic, sylvan, subterranean, or arboreal.

In the following list, those species to which an asterisk (*) is prefixed are un-
represented in tlie B.M. Collection.

E. HEXADACTYLA, Lcss. Nipal. Ccylon.

Baclyhthra Benyalensis, Less.

R. cu/ipora, Dum. et Bib.

R. robusta, Blyth.

R. vittata, apud Beddome.
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Pyxieephalus phirinlia, apud Jcrdou.

E. cvAxornLicrrs, Scliii.

R. Bengalemin, Gray.

E. Lnchetiauliii, Duiu. et Bib.

D/croglossus Adolfi, Giinth.

li. hexadadyla, apiid Cantor.

R. KuBLii, Schl.

R. comtpicillata, Giinth.

E. LATicKi's, Boulongor.

Pohipedatcs affinis, Bcddomc.
R. YuNANENsis, Auderson.

R. LrEBiGir, Giintli.

R. Sikkimensin, .T(!rdon.

R. Gammii, Anderson.
R. gigas, Peters.

R. JIACEODON, Kuhl.
R. fusca, Blyth.

Ixalus aurlfasciafun, Peters.

*R. PLiCAiELLA, Stoliezka.

R. TiGiiixA, Daiid.

R. cancrivora, Boio.

R. Brama, Less.

R. vittigera, Wiej^m.

R. rugulosa, ^^'iegm.

R. craxsa, Jerdon.

Uydrosienlor pantherinuH, Fitzinfr.

Pi/xicephalus fodieiis, Peters.

Hoploba/rachii.t C'egliinicus, Peters.

R. latrans, David.

R. GRACILIS, Wicgm.
R. Nilagirica, Jcjrdon.

R. (igricola, Jerdon.

R. brevipalmata, Peters.

R. lijinnocharis, Boie apud Stoliczka.

*R. KiiAsiANA, Anderson.

R. (HtIOEANA) ITACKODACTrLA, Giintli.

R. Andeesoxii, Boulcnger.

Poh/pedates Yunanensis, Anderson.

*R. (Htloeana) Maeoakiana, Anderson.
R. ALTicoLA, Boulenger.

Ilylorana pipienx, Jerdon.

Ui/lornna Nicolarieniiis, Stoliczka.

*R. (Hi-L0E.^vA) TrrLEEi, Theobald.

R. (Htla) eetthe-ea, Sebl.

LimnodytcK crythrmcs, Dum. et Bib.

ITxjlorana mlcccruha, Cope.

R. (PoLYPEDATEs) Afghana, Giinth.

Polypcdatcs marmoratun, Blyth.
Amolops Afghaiius, Cope.

R. (Polypedates) FORMOSA, Giinth.

R. LAi'OPALMATA, Boulenger.

Kashmir. Jfalabar.

Ceylon. Pinaiig.

Himalayas. Nilghiris.

Java. Borneo. Celebes.

I^ingpo.

Khasi Hills.

Hofha.
Nipal. Sikkim.

Sarawak. Java. Teuasscrim. Philijipines.

Shiinghai. Ningpo.
I'ormosa. Java. Borneo.

Philippines. Nipal. Sikkim. Pi-gu.

Pinang. Ceylon.

Nilghiris.

Shanghai. Ningpo. Formosa.

Java. Borneo. Sikkim.

Ceylon. Nilghiris. Siam.

South China. Burma.
Yunau.

Yiinan.

Khasi Hills.

Maulmain.

Burma. Bengal.

Sumatra. Borneo.

Philippines.

Siam.

Sikkim.

(The recorded habitat of Afghanistan

is highly improbable.)

Sikkim. Khasi Hills.

Tenasserim.

RHACOPnoRus, Kuhl.

Tongue free and deeply notched behind. Teeth on the vomer. Fingers and
toes more or less webbed, the tips dilated into regular disks. Omostcrnum and
sternum with a bony style.
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A. ringers half webbed.

a. IIccl without ilenu;il appendage.

Vomerine tedh between the chuance.

E. (Hyla) MACi'LATA, Gray. Hong Kong. Sikkiiu.

Poli/pedates /fiicvM>/s/a.r, Tschudi. Kilghiris.

7*. rugonus, Dum. ct Bib. Dombay. lladras. Ceylon. Borneo.

P. crucigcr, Blyth. Tenasserim.

P. mcgaccphalus, Hallow.
P. biscutiger, Peters.

Var. QUAimiLixEATA, Wiegm. Singapore. Java.

Pohjpedatcs qundriUneaius, Giinth. Philippines.

Limnodytes Celebensis, Fitziug. Formosa.

B. Fingers entirely webbed.

a. Xo dermal appendages.

Vumerine teeth in tiro scries on a level with the front edge of the ehoanee.

R. MAxrirus, Giinth. Nipal. Sikkim. Khasi Hills.

R. gigas, Jerdon.

b. Hoel with a dermal appendage.

R. BniACCT.ATUs, Boulenger. Assam and Khasi Hills.

R. Peinicdrdtii, Jerdon.

R. maculatus, Anderson.

IxALUs, Dumcril et Bibron.

A. Fingers free or very slightly webbed.

a. Tgmpanuni not half the width of the eye.

*I. Kakhiensis, Anderson. Namponng Valley. Yunan.
*I. lateralis, Anderson. Burma.

b. Tympanum indistinct.

*I. cruEKACEUs, Stoliczka. Maulmain.

Family Engystomatidse.

No maxillary teeth. Diapopliyses of sacral vertebra; diluted.

Calophetnus, Tsohndi.

C. pleitrostigma, Tschudi. Borneo. Pegu.

Engystoma interlineatum, Blyth.

MicEonYLA, Tschudi.

M. (Engystoma) ruLriiKA, Hallow. Hong Kong. Camboja.

Scatophryne lahyrinthicn, Fitziug.

Ranina symmetrica, David.

M. (Engystoma) Bekdmorei, Blyth. Pegu.

Callula natatrix, Cope.

Callula, Gray.

C. (Kaloula) ptilchea, Gray. China. Siam.

ITylmlactylus bivittatus, Cantor. Camboja. Ceylon. Burma.

Glyphoglgssus, Giiuther.

G. molossus, Giinth. Pegu.
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Family Dyscophidse.

Maxillary teeth. Diapophyscs of sacral vertebra; dilatcil.

C.vi.r.rEi.i.A, Stoliczka.

C. (Megaiophkys) GirruLATA, IJlytli. Pegu.

Series ARCIFKRA.

Fiimihj Bufonidse.

Maxillary teeth none. Diapophyscs of sacral vortcbraa dilated.

BcFo, Wagler.

*B. (Axsonia) Penaoensis, Stoliozka. Pcnang.

*li. (Botiiiixator) SiKKniuxsis, Blyth. Sikkim.

Scutigir Sikkimensis, Theobakl.

B. IIiMALATANrs, Giiuth. Nipal. Sikkim.

B. MKLANOSTICTUS, Schll. t'ullton. llollg KdTlg.

B. Bengakmis, Daud. Sikkim. Bengal. Madras. Ceylon. Pcnang.

B. isnx, Loss. Java. Bornoo. Pliiliiipiiies.

B. dubia, Shaw.
B. earinatiix, Gray.

//. (jymnanchen, Blcekcr.

B. spinipcn, Fitziug.

B. ASPKK, Gravenh. Java. Borneo. Tenasserim.

B. GALEATrs, Giinth. Camboja.

FamUij Hylidae.

Maxillary teeth. Diapojdiyses of sacral vertebnc dilated. Terminal phalanges

claw-shaped.

Hyla, Laurenti.

TT. Chixexsis, Giinth. Southern China.

H. ( I'OLYPEDATES) ASNECTAXS, Jenlon.

FamiJij Pelobatidae.

Maxillary teeth. Diapophyscs of sacral vertebra; strongly dilated. Terminal

phalanges simple.

LEPTOBRAcniuM, Tscliudi.

Tongue heart-shaped, free behind. Fingers free ; toes hasally wcbhcd, tips not

dilated.

L. Hasseliu, Tschudi. Pegu.

Xenopheys, Giinther.

Tongue subcircular, slightly nioUcd and free bohiud. Fingers free, toes nearly

60, and tips not dilated into regular disks.

X. MONTICOLA, Giinth. Sikkim. Pegu.

i. gigas, Jerdon.

PICUS CAXICAPILLUS (Page 349).

Speaking of this bird, Dr. Mason says, "The Karens regard it as a bird of bad
omen. Whenever its voice is lioard, the cliildren arc charged not to go out of the

house, for it is deemed to be the dog of a witch."
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THE TAL PALM {Borassiis) (Page 383).

That tberc may be no mistake, I may say that I cannot remember ever seeing

nests of the Baya attached to the Tfil palm—the P/iosiiix being universally selectefl

in preference. The reason is obvious, as the leaf of the Borassus does not offer so

convenient a basis of attachment as the leaf of the Phoenix does.

CISSA (PSILORHINUS) MAGJSTIEOSTRIS (Page 3S7).

Of this bird Dr. Mason writes :
" General Johnson had one which exhibited all

the traits of the English magpie. It would take bones, liide them in a hollow

bamboo, cover them up with a rag, and return to them when needed. When a

bamboo could not be found, it would hide its spare food under the mat."

CORVUS SPLENDENS (Page 387).

The cases of birds attacking men in defence of their young are too numerous to

need reference or quotation ; but birds occasionally attack men, seemingly without

provocation. For example, Judge Norman, who was assassinated on the steps

of the Town Hall in Calcutta, related to me once that he was standing just out-

side his house in Calcutta, when suddenly a kite swooped down at his bare head,

and with its claws inflicted a severe wound on the scalp. In this case there was

absolutely no provocation, neither is it easy to assign any reason for the bird's

behadour. It is just possible, if Judge Norman had a handkercliief thrown over his

head at the time, that the bird may have swooped at the handkerchief, supposing it

to cover something to cat, but this I cannot say ; anyhow, the bird iuflicted a painful

Boalp wound, which was some days in healiug.

PALJSORNIS VIBRISSA (Page 409).

In the Edinburgh Review for April, 1882, appears an article on 'The late Lord

Tweeddale's Ornithological Essays,' which deserves a passing comment for the singular

dishonesty it displays, in the brief allusion it indulges in of a naturalist who stands in

the foremost rank of those who have made Indian Ornithology their study. The
article in question is in fact a sustained eulogy of the deceased nobleman, and as such

is admirable in its way ; but when its author contrives by both a siiggedio falsi -atiA the

suppressio veri to calumniate one of India's ablest naturalists, because, forsooth, ho

once wrote disparagingly of Lord Tweeddale, and in a strain (it may be admitted) of

doubtful taste, it behoves all who do not wish to see the scandalous malignity which
disgraces political controversy introduced into scientific discussion, to lift up their

voice in protest.

The first passage which betrays the animosity of the writer to Mr. A. O. Humo
is where, in alluding to his Lordship's first Memoir on Captain Beavan's collection of

birds from British IJurma, he says, " The birds of British Burma were not nearly so

well known as they now are from the labours of Davison, Ramsay and Oates." To
those familiar with Indian ornithology, the omission of the name of Mr. A. 0. Hume
(not to mention others) from a place among those who have worked out the orni-

tliology of Burma, may simply excite laughter or contempt, but as the majority of

readei's of the lleview ai'e not versed in ornithological matters, the omission in

question, all things considered, is simply dishonest, and that this omission is studied,

and not accidental, is proved by the deliberate omission throughout tlie article of all

mention of Mr. Hume's special claim to the gratitude of all interested in Indian orni-

thology, as editor and originator of ' Stray Featliers.'

Lord Tweeddale (as we all know) revised and edited the ornithological portion

of Blyth's posthumously published Catalogue of the Mammals and Birds of Burma

—

good. But the reviewer adds, "This memoir (Blyth's memoir, be it remiMubered)

is still the leading \olume of reference on the birds of British Burma, though it is
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likely to be superseded very shortly, we belie^e, by a new work ou tbe subject by

Mr. K. Dates." Now were my esteemed friend Mr. Blyth alive, I know be would

be tbe first to disclaim all approval of tbis invidious praise, and the dishonesty

involved, in the suppression iu tlic above passage of even an allusion to Mr. Hume's

work, Stray Feathers, which will ever stand as a miue of information, wlierein the

results of all the omitholosieal work done in Burma since Blyth's death are from

time to time recorded. Here, again, tbe ornithological reader may smile, at tlie

malice of an anonymous critic, but tbe omission, so far as tbe general reader is

concerned, is an act of dishonesty injuriously directed against Mr. Hume.
Mr. Hume's name is first alluded to by the Reviewer as follows: " But about tliis

time L(U-d Tweeddale's sympathies were excited by an unprovoked attack made by

Mr. Allan Hume, an In<lian amateur ornithologist, upon Dr. Finseh, one of the most

learned and accomplished naturalists of the Fatherland." Now of all Indian ornitho-

logists whom tlio reviewer mentions by name, and of the far larger number likewise of

whom no mention is made, but two are not ^amateurs.'' To single out therefore

Mr. Hume, and specially allude to him as an ' amateur,' can otdy be done to insinuate

that he is an amateur in some other sense than bis colleagues, or in a word a bungler

or some such term of disparagement. Tliis I bold is a sut/ffestio falni, as I understand

tbe meaning of that phrase. Alluding to Dr. Finseh' s work on Parrots, the Reviewer

goes on : "In 1874, i.e. six years after tbe publication of the second volume of the

' Monograph,' Mr. Hume took occasion to write a review of it, and jn'ojitinf; by tbe

knowledge of the Indian species, which he had in tbe meantime acquired, and by

some alleged inaccuracies of Dr. Finseh regarding them, proceeded to condemn the

wliole work in unmeasured terms, accusing tbe author of wanton and perverse

ignorance, and gratuitous cn-ors." Now the gist of this charge I bold to be absolutely

false. In the opening' sentence of his review of " Die Papageien," Mr. Hume states

that it was but recently that the work luid come into his hands, and on tlie same page

stands the following estimate of Dr. Finseh' s work, an estimate no one would possibly

suspect Mr. Hume of forming who had nothing to guide him but tbe garliled indica-

tions of the spiteful Reviewer: "As an Index of synonyms and a work of reference

in regard to nomenclature. Die Papageien will always bo most valuable. The
minute and careful measurements and descriptions of every species, merit our cordial

acknowledgment, whilst the industry and erudition, which has characterized Dr.

Finsch's researches into all that has been recorded in regard to tliis fasdnating

family, compel our admiration, even if it excites a sadder feeling when we consider

Iww ho has utilized the materials he has thus accumulated."

With what decency can the writer of the above be charged with condemning

"the whole work in unmeasured terms"?
What Mr. Hume ilid condemn with a righteous warmth, which no man need

be ashamed to exhibit, may be gathered fi-om the sentences immediately following

the one quoted above.
" I have only, as already stated, scrutinized closely his treatment of the single

well-known genus Palaoniis ; but this discloses an amount of error scarcely credible

in such a work. Error, too, entirely gratuitous and created by the author himself,

who never, probably, having seen a single wild bird belonging to the genus, chooses

on hyijotbetical, and as a matter of fact, utterly untenable grounds, to disregard,

nay, to pooh-pooh contemptuously, the recorded experience of men like Jerdon and

Blyth, who for a long series of years observed the free living birds, shot and dis-

sected them, and knew to a certainty, beyond all possibility of question, the facts

that they stated. We are all liable to error, l)ut for a cabinet naturalist, on the

strengtli of half a dozen wrongly-soxed skins in some museum, to take upon himself

to contradict the definite statements of trustworthy field-naturalists like those above

referred to, in regard to matters of which he can personally know nothing, appears

to me to indicate a tone of thought incompatible with the philosophical investigation

of any branch of physical science."

Stray l''u;itbcr.s, vol. ii. page 1.
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This is, I tliink, enough to show tlip indefensible treatment ^Ir. TTume has
received at the hands of his critic, but the matter is not without its humorous, as

well as its graver as])eet. Jlr. Hume is charged with "being unacquainted with
German," and with indulging himself in "a vulgar style of facetiousncss, which
is hardly suitable to scientific writing." In this there may be a residuum of truth,

but as the critic in a note gravely points out that ' Finsch ' is not equivalent to

' Finch ' or ' Fringilla,' we have ample warrant for regarding him as belonging

to that unhappy class of persons with whom a surgical operation is necessary before

they are capable of recognizing a pun.

LORICULUS VERXALIS (Page 410).

" This (writes Dr. Mason) is one of the smallest birds of the parrot-tribe. Its

child-like notes are among the most familiar sounds in the interior, during the

declining day. Its Burman name signifies ' headlong,' from its habit of suspending

itself from the tree head-foremost like a bat."

CELTS (Page 484).

Dr. ilason thus refers to the occurrence of Celts in Burma, both of stone' and
copper ; but his views were somewhat confused on the subject, as is proved by the

following amusing diatribe against those who hold them to indicate a greater age for

the human species than that which is commonly assigned to it, by the so-called

Mosaic chronology.
" According to our modern Moses, so soon as the monkeys had lost their tails, they

went to work chipping flints to kill each other for food. This is proved by a certain

savant of Portugal, who finds evidence that man once existed in that district, in so

rude a condition that he lived in caves, ate human flesh, and possessed chipped flints

for his sole weapons. This is called the ' old stone age,' the stones being in the

rough. As man advanced in civilization, he polished his stones, and thus introduced
' the polished stone age.' Mr. Theobald, of the Geological Survey, in the Proceedings

of the Asiatic Society of Bengal, for July, 1865, and again for July, 1869, first brought

to public notice the existence of stone implements in Burma."
The following extracts are from the above-mentioned paper of 1869. " Excepting

a short notice in the Proceedings for July, 1865, p. 126, nothing that I am aware of

has been published respecting the stone implements found in Burma. They are,

however, curious, as differing materially in form and type, not only from anything
found in India, but from anything hitherto described from any part of Europe, though
any implement yet found in India has its precise analogue in Europe.

"The material of which the Burmese implements are fashioned is either basalt,

or some schistose rock, quite unlike anything to be met with in the district where the

implements themselves occur; a fact pointing, in my opinion, to theii' having been
brought down from Upper Burma (where these implements are said to be common) by
the original settlers in the country. They are called ' mo-jio,' or thunder-bolt, by
the Burmese, and arc believed to accompany the lightning. The popular idea is that,

if a flash of lightning is seen to strike, and an earthen chattie, or other vessel, is in-

verted over the spot, in the course of a year or so, the mo-jio will be found in it,

having worked its way back again to the surface by its own recoil.

" To the true ' mo-jio' the Burmese attach much value from the properties they
believe it to possess, but th(!y subject the articles to many tests, as, no doubt, from
experience, they have discovered that many of them arc in circulation, which, from
not possessing the characteristic powers of the mo-jio, must therefore be spurious. I

liave not, however, myself seen more tlian one stone mo-jio, whose autlienticity I

doubted, and tliat mainly from its being made of jade ; but though rare down here,

authentic jade implements may be found in Upper Burma.
"One test of authenticity, the Burmese say, is tluit, if wrapped in a cloth and fired

at, no efl'cet will be produced on cither the cloth, or its contents, however near the gun
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may be licld, and the true mo-jto is mainly valued from this heliof in its presence

producinj; invulnerability in the wearer. Another test is, placing the nio-jio on a mat
with a quantity of rice. If a f^enuiue stone from heaven, no fowls, or other creatures,

will venture near the rice. Ap;ain, another test is cutting a rainbow in half ; a feat (juite

within the power of any one ijossessing the real mo-jio. Or if he cuts down a plantain

tree with one, the tree will be killed, and not, as is usually the case when cut down,

send up a new shoot. It also guards from tire, which leaves untouched any house

containing one. Its medicinal virtues too arc believed to be very great, and a small

chip reduced to powder and administered internally is considered as a cure against

intlammation of the viscera and of the liver.

" The universal testimonj- of the Burmese goes to prove that these implements are

picked up on the surface of the hills, in the fields or clearings made tor cultivation,

and I never heard of their being found iu the plains or anywhere, save on the hill-

sides, by the peasants engaged iu clearing and cultivating them. This, I think, points

to their accidental loss or abandonment by their original owners, in spots which

supplied the wants of a long-passed generation, as they do the present race. Sup-

posing, however, that the mc'n who wrought these implements wore ignorant of

metal, or I may say iron, it is not easy to comprehend, how they were able to ctfeet

clearances, as the present race does, iu the gigantic forests of Pegu ; assuredly heavier

and more difficult to cope with by feeble men then, than now, and without clearing

the forest, no cultivation would be possible in its umbrageous recesses.

" On the question, then, whether the makers of these stone implements possessed

iron also, depends, I think, the right determination of their use. If in possession of

the means for clearing the hill-sides sufficiently for the cultivation of cereals, then I

should incline to regard these stone relics as agricultural implements, used in hand

agriculture, at the end of a stick, as a spade, to form the shallow holes in which the

'hill rice' is even now sown by the Karens and Burmese in their hill clearings.

If not explained in this manner, we must then regard them as weapons of the chase

and war, though this use is, I think, negatived by their thoroughly inefficient

character for such purposes."

Since the above extract was written, Mr. Ball has discovered stone weapons of

the ' shouldered ' or Burmese type in India, near Jabalpur, and the Central

Provinces.'

In the Indian Antiquary, November 1st, 1872, Dr. Mason thus describes some

copper celts from Toung ngoo.

"In the Toung-ngoo district copper celts are not uncommon. They are some-

times little wedges of the same size and shape as the most common of the stone celts.

One is 1-8 inches long by 1-7 broad, and 06 thick at the end; and weighs 10 tolas.

It is bevelled down on both sides at the edge, and has evidently been cast in a mould,

with, I think, some admixture of metal not copper.
" Another, but rarer form, is that of a small spade, cast with a hollow socket in

which to insert a wooden handle, such as are used in cultivation by both Burmese
and Karens, and other tribes of the present day, but made of iron. It is 3'2 inches

long, by r7 wide at the broadest part.

"A third form is that of the hollow spearheads. The length is 4-4 inches hollow

with a depth of 3-9, leaving 0-5 solid at the margin. The width of the broadest

part is 3-2. Another spearhead of the same general outline, but smaller, with sharper

barbs, and one larger than the other, was brought me by a Shan, who said it came
from the borders of China. It was 3-4 inches long, by 2-6 broad at the blade.

"Besides the foi-m usually recognized as celts, the Karens associate with them a

miscellaneous collection of circular articles both of stone and bronze. The most

notable among them is a stone quoit, 4-3 inches in diameter, with a hollow in the

centre 2-2 across, leaving the stone circle 1-1 broad; and which is 0-5 thick on the

inner side, but is bevelled oif to a sharp edge on the margin. I have heard of several

specimens, but the one I examined is a tine polished instrument made of striped

jasper."

' Ball's Junglo Life in Iiuliu, Appiudix B.
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This 'quoit' is really an 'anklet' or ' bangle,' like that fij;urctl in Memoirs
Geological Survey of India, vol. x. pi. vii. Dr. Mason goes on to add

:

"It will not be disputed but the celts of Burma have tho/wrwi of pro-historic

implements, but all I have seen appear to mc of comparatively modem manufacture,

and I think Mr. Theobald, who knows most about them, is of the samo opinion. The
natives say they are jneked up in the streams, or found on the mountain sides, or

dug out of the ground, b>it their representations are utt(irly untrustworthy and deserve

no more credence than their assertions that they came down originally from heaven

with the lightning, or that they have ])o\ver to cure disease."

To avoid misconception here, I may say that I told Dr. Mason that not im-

probably 'celts' were still manufactured, especially from jade, in Upper Burma, for

sale ; but I nowise intended to convey any doubt of the genuine and archaic charai'ter

of the models which these modern celts were intended to imitate. As for Dr. Jfason's

very disparaging estimate of native testimony, it is, to say truth, based on prejudice.

I can only say that the very large weapon figured in pi. iii. vol. x. Memoirs
Geological Survey of India, was picked up in a wild mountain stream by a servant of

mine, in my presence, and such is no doubt the way that all genuine celts arc no\v-a-

days found. Dr. Mason goes on to add

:

" But sujiposing, for the sake of argument, that these spades and hoes were
formerly used in Burma for agricultural purposes, their use necessitated the existence

of means to cut down trees, and clear the forest, and, therefore, of iron instruments,

for all the celts in Burma would not cut down a single teak tree; so we are forced to

the conclusion that these stone and copper imjilements co-existed with iron, when wo
may suppose iron was scarce, and not sufficiently abundant for all purposes ; a state

of thiugs which it is not necessary to go down to below zero in the Mosaic chi'onology

to find.

"Not many days' walk fnim Balmoral, where the Queen oats off gold and silver,

I have seen, in the latter half of the nineteenth century people dining on wooden
dishes. Now were these people, with their wooden platters in the pantry, sunk by a

sudden catastrophe into the mud of the lake by which they dwell, they might, before

the century closes, be dug up again a veritable ' cran-'nog,' and by the reasoning now
applied to celts, it might be proven tliat they lived in a ' wooden age ' before crockery

was known.
" Many people stand masticating the truths of the Bible as an ox docs his fodiler,

lest they should incontinently swallow a myth, but at sight of such trumpery shams

as these Hindu and Chinese ' Brummagem ' wares, they instantly read us marvellous

dissertations on pre-historic times, long before Closes was born or thought of, on this

wise— ' These stone instruments clearly prove that there was a period in pre-historic

times when the Burmese or the inhabitants of Burma, of whatever race they were,

were wholly unacciuaiuted with the arts of fabricating iron, steel, and metal instru-

ments for cutting, and they resorted to the more ditHeult work of fashioning stono

into adzes and axes, and other cutting instruments.'

—

Credat Juddeus A2}ella, -non et/o."

It is needless, however, to pursue the subject, or point out how untimablo

Dr. Mason's views are, as the authenticity of .stone weapons as a class is quite bej-ond

challenge, though the particular uses to which many of them were put may be open

to ([ucstion. E(iua]ly certain is it, that although stone weapons may still be used by
barbarous tribes in out-of-the-way nooks and corners of the world even at the present

day, yet identical or similar weapons were used by our savage forefathcu-s in war and
the chase, and in their domestic life, at a ]ieriod long before the dawn of history,

cither sacred or profane, and when the ^lamnioth and Cave-bear, and other extinct

contemporaries of those animals still wandered over Europe (England included), and
shared the douunion of the wild with man himself.
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APPENDIX B.

LIST or BURiTESE VERIJTACXJLAK NAMES.

rpHE present list of vernncnlar names is compiled mainly from Dr. Mason's list,

J_ -with numerous additions from other sources; but for its accuracy I must disclaim

any responsibility, from the fact that I have an extremely slender acquaintance, oven

Colloquially, with the Burmese lan^ua<je. In compiling it, however, I have been

most efficiently aided by Mr. Alfred Housh, of the Burmese Commission, to whom is

really due wliatever credit attaches to the work. But the difficulty in ])rcpariug

a trustworthy list is after all not so much in finding a competent tran.slator as in the

subject-matter itself.

For certain well-known species of animals and plants there are no doubt names
as fixed in the yernaeular as in scientific language, but these are few compared with

the host of species dilferentiated by science ; aud to affect to find out and bestow

vernacular names on the numberless species duo to modem scientific research, is to

simply perpetrate a sham. The idea that every species, or even the majority of

species, possesses a vernacular name, is an absurdity. As an instance of the length

to which this hankering after vernacular names is carried, there are actually given

in the earlier edition (of 1860, p. 7.'5-t) distinct vernacular names for the .six varieties

of Tourmaline enumerated, tvhile, red, yellow, green, black, and the decoloured stone
;

though it may safely be affirmed that there are not half a dozen Burmese-speaking

men of any race throughout the world who could discriminate by their projierties one

Tourmaline from another, or from similarly coloured stones. This is an extremo

instance and example of manufacturing vernacular names by translating the English

word into Burmese, when the idea which the word represents has no existence in the

minds of the men speaking the language. Exscinding then all the misbegotten

vernacular names of this stamp, we have still a large number to deal with which are

objectionable on other grounds. In Burmese, as in English, there are many names

which are applied loosely (so to say) to many different animals—some which apply

generically, and some which apply more loosely still. For example, Nga-sin-hpyu

is applied to Stjstomm, Leuciscus, and Opsarion (I.e. p. 698), and is clearly applicable

to any white-looking little fish resembling the members of those genera, and has

really no proper reference to any one particular species ; and this comprehensive

vagueness in the application of a vernacular name may be said to be the rule, in.

a greater or less degree, with the majority of them. An equally pregnant example

is afforded by the vernacular name for a Snipe, Mye-wot, which also stands for a

bird utterly dissimilar and unlike in appearance, the Goatsucker, the idea attaching

in the mind of a Burman being that of " crouching on the earth," which both the

Snipe and the Goatsucker habitually do, and hence go by one and the same name.

Tlie list now given is divided into columns, the first giving the Burmese name
in th(; Roman character, and the second column its scientific equivalent.

The names in the first column are spelt phonetically, and are not transliterations

of the Burmese words. To pronounce them, therefore, properly, attention must be

paid to the simple rules which have been adopted ; but, unfortunately, where the

names have been copied from Kurz or other authors, wlio give neither the name in

the vernacular character, nor a standard whereby it can be pronounced, it is not
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possible, from the viiriuhle and inconstant practice of English spelling and pronuncia-

tion, to tell, where the word is not known or familiar, what is the pronunciation

intended. The name ' Tenasserini ' may be instanced as a case in point, how verna-

cular names become metamorphosed when transliterated or otherwise rendered into

English by men unacquainted with Burmese, as the familiar ' Tenasserim ' is no

other, properly speaking, than ' Ta-myen-tha-ra-kyen,' or Ta-nen-tha-ri-kyeing, a

species of calamus common in that Province. Many of the names, therefore, are

open to correction, and the list is merely given for what it is worth, and invites

correction from those in a position to do so.

I have intentionally eschewed the solecism (which so mars the appearance of the

British Burma Gazetteer) of spelling Burmese words with an " r " in place of a "y,"

though the inability of the Burmese to pronounce the letter ' r ' is well known,

and is a veritable ' shihhuhth ' to the people of Burma (exclusive of Arakan), as it is

with the Chinese. However convinced scholars may bo that the Burmese should

pronounce their ' r's, that letter can find no place in any attempt to reproduce

phonetically the language as spoken.

The following simple rules must be attended to in pronouncing the name in the

Roman character :
—

The vowels a, e and o are always short, save where marked as long. The vowels

i and u are always long : y stands in place of the short i : g is always hard, and

j like a soft y. For example :

ii in maji as a in ffmorica. i y in thyt as y in syncope or

a ,, nga ,, a ,, father.
\

i in s/n.

e ,, hnet ,, e ,, net. 1
o ,, tor ,, o ,, pot.

e ,, ye j. '^ !> s^me. u ,, bok ,, o ,, pope.

i ,, mijoung ,, / ,, p;'ano.
j

u ,, lu ,, u ,, supreme.

The following words being in frequent use in composition, arc given together

with their signification.

Ben or Byn, a tree. Khyoung. a stream, ^[youk, a monkey. Shor, slide.

Bo, male'. Kyoung, a cat, Kga, fish. Thyt, wood.

Ma, female. Kha-u,"a shell. Ngo, a cry. Tanyot, sugar.

Hma, hard. Khwe, a dog. Ngu, a green pigeon. Tor, wild.

Goung, head. Kyu-weh, a buffalo. Nadoung, an earring. Toung, hill.

Gale, small. Kyan, a rliinoeeros. Nyo, blue. Thwe, blood.

Gyi, large. Eyan, sugar-cane. Ni, red. Thamen, the Panolia.

Net, black. Kye, a parrot. Nwch, a creeper. Tsek, a goat,

Hnet, a bird. Kyet, a hen. Pyn or byn, a tree, -^r- j
yellow, or a

Hpyu, white. Kyouk, a stone. Pok or b5k, stinking. '' ( bamboo.

Hpa, a frog. LCk or ) . Pyn-leh, sea. Wet, a hog,

Hsyn, an elephant. Leik, j

^ to"oise.
p^,-^^ ^^ ^^.^^ q^^^^_ -^y-^^^ ^ ^^,,jj._

Jio, a dove. Lu, a man, Seng, green, Yo, a bone.

Kya, a tiger. Mye, earth. Sa, food. Ye, water.

Khoung, hollow. Mywe, a snake. Shwe, gold.

A-pyaik-net Schorl Black tourmaline.

Aw-yaw Graculus Cormorant.

Ba-siiu-nga Alosa toll Malay shad.

Bok Ccntiopus intermedium . Crow-pheasant.

Bahan-kyouk Iron pyrites.

Bong-ma-di Citrpophaya Fruit pigeon.

Bu-yit Dolium Tun shell.

By-aing Ardea Heron.

By-aing-hpyu Ilerodias Egret, or white paddy bird.

By-aing-ouk Ardeola Grayi .... Brown paddy bird.

Clui Tcrmes White ant.

Clia-bo Uimex lectularim . . . Bed bug.

Chyn, or Khycn Mosquito.
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Baikinp; doer.

Erahmiuec diak.

Tick.

Daifli ITi/i'Iriphic/i porciniis . . ITog- ileor.

Doii-uri Plains Snake bird.

Di-dok ....... Jiiifo Eaulu owl.

Dong-sat Leptoptilos nrghala . . Adjutant.

Dong-myc-kwct .... Leptoptilos Juvanicn . . Lcss(>r adjutant.

Doung Pavo muticus .... liurraesf jjca-fowl

Douug-ka-la Polijplectron chinquis . . Argus-pheasaut.

Doung-tswon Spilornis clieela.

Doung-u-huouk .... Hierax candescens . . Pigmy falcon.

Eyng-lHu\-oung .... Hemidactylus .... House lizard.

Eyng-sa Passer House sparrow.

Ganan
) n i / • \ri-T,iJ (Jrab (generic).

uanan-hteli (

^° '

Ganau-myeE zaing . . . Ocypoila ccratophthalma.

Gor-dau Quartz.

Gycn Area
Gyi Cerrnliis .

Heng-tlia Vasarea rutila

Hmwa.
Hmwa-goung
Hrayaw Ilirudo

Hnan-bouiig Mantes
Hnan-pyi-sok Orihotoiiiiis ....
Hnet-daw Uienirus

Hnet-ka Corueias ajfiiiis

Hnet-men-tha Perichrutus (nude)

Hnet-mcn-tha mi .... Periehroltis (female).

Hnet-nwa Nycticorax griseus

Hnet-pa-deng Mcgalahna hamaeephala
Hnet-pa-zin-hto .... Mrrnps
Huet-seug Phylliiriiis ....
Huet-wa Oriolus

Hpa Pana
Hpa-pyok Paffo
Hpa-lu-kha Lcueiscns ....
Hpan-kyouk
Hpwot-mi-jouiig .... JTi/drosaunis salralor .

Hpwot Varanus
Hpyok
Hpyu nijstrix

Hypu-yong Lepus
Hsat (see tsat)

Hsyn Euelephas indicus . .

Hsyn-hmyaw Ifolotliiiria ....
Hsyn-peug-nyin .... Pehiryopsis amauroptera.

Hsyn-po
Htok-ta-ru Harpaetes.

Jio Tartar
Jio-nyo Chaleophaps....
Jio-jya ....... Griis antigone . . .

Jyat-long IPydrophis ....
Jio-theng Tinnimculus.

Jyat-bya HydropMs ....
Ka-bong-tha Modiola.

Ka-ku-yun Polynemus indicus .

Ka-la-gouk Ilns melanocephalus.

Ka-loung-boung .... Seitena miles.

Ka-lu-kwet Gallinula phajnicura . . Wutcr-lien.

"Water leech.

Leaf-insect.

Tailiu' bird.

Kiug-crow.

Burmese roller.

The Cardinal.

Night heron.

Baibet.

Hee-eatcr.

Green orioles.

JIango birds.

Frog.

Toad.

Tavoy white-fish.

Roek crystal.

Monitor.

Scavenger lizard.

Sand fly.

Porcupine.

Hare. Eabbit.

Indian elephant.

Sea slug. Trepang.

Locust.

Dove.
Erouzo-winged dove.

Crane.

Sea-snake.

Sea-snake.

King-fish.
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Ka-ma
Ka-mri-kh;i-T(>n

Ka-iueh .

Kfin-gu .

Ka-tha-t)o .

Ka-tba-bouug ,

Khai-tha-ila i

Kown-to )

Kha ....
Klia-yu-sok .

Kha-yu-ganau
Klia-yu-lma-mouiig L

Klia-yu-liscn Ima-mo
Kha-yu-ka-diJng .

Kha-yu-kyoiik-mouk
Kha-yu-ka-wct-touiig

Klia-yu-myck-long
Klia-yii-men-sa

Kha-yu-o-zi. .

Klia-yu-iiat-sa.

Klia-yu-pok

Kha-yu-tha-pi .

Kha-yu-thaiigyi
Kha-y u-thah-pa- hto
Kha-yu-thyt-pcu-tot
Kha-yu-ya .

Kha-yu-ya-gyi

.

Kha-yu-ya-pon-lG
Kha-yu-zi-zyn .

Klia-yen

Kheh-nct . .

Kheh-rafi-hpyu

Khcn-pok I

Khm-b5k
|

Khon-cliye-myc
Khcn-myi-kouk
Kho ....
Kliu ....
Klnve . . .

Khwe-ta-wet-wot-
Klnvo-le

Khwe-le-pya
Kok-kha loung

Kun-sliat

Kwch . .

Eya . . .

Kya-let-tboh

Kya-thyt .

Kyan .

Kyan-goun
Kyan-hsyn
Kyot-daw
KyG-hpoung-kha
KyG-gyok . .

Kye-kala
Kay-tama
Kyet-hsyn
Kyet-tu-ywG

1 )

ta- wot

Ostrca ....
Perna.

Sokciirtm.

Steatite ....
Golius kolcius.

JEutropicht/iyi tacla.

Loriculus vernalis .

Prrdix colunii.v

Anadomus oscitans

P/eroceras . . .

Spiiula.

Iliatula diphos .

Ccrilhium ohtiisnm.

I'hohi-s Lithodutiins

Pi/rula ....
Katica ....
TeUina ....
Melanin ....
NucuJa ....
Planorhis

Kautilus

P>/ru1a ....
dlira

C'uluinhclla .

Pahtdina
Ampullaria .

Natica. Potclla.

Mi'lania.

BiilaiuiK ....
I'lumhacjo

Ninox /tirsulus.

Scolopendra .

Scorpio ....
Alsocomns. Culumla

Medusa ....
Cams ....
Arctonyx collaris.

Tahaniis ....
Meyalaima .

Ci/mhium gutlatum.

IVigona laviceps .

Felix tigris .

Iridacna ....
Felis pardus.

Rhinoceros Sumatrens

Rhinoceros Sondaims

Palceornis eupatrius

Palceornis torquaiiis

Palceornis cyanocephus.

Meleagris gallo-pavo

Palceornis . . .

Oyster.

Burmese pencil stono.

Pariakeet or Lory.

Quail. Partridge.

Sliell-eater.

Scoipion shells.

Purple diphos.

Boring shells.

Fig shells.

Natica.

Tellens.

Melanias.

Nucula.

Coiled pond snail.

JiTautilus.

Fig shells.

Olive sliells.

C'olumbella.

Operculated pond snail

Apple shell.

Barnacle.

Black-lead.

Tin.

. Centipede.

Scorpion.

Pi'goons.

Jelly fish.

Dog.

Dog flea.

Dog-flea-bcc.

Barbets.

Dammar bee.

Tiger.

Giant clam.

Leopard or tree tiger.

Two-horned rliinoceros.

( Lesser one -horned

{ rhinoceros.

Green parrot.

Ring-necked parrot.

Blue-headed parrot.

Domestic turkey.

Parrots.
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Kyet or Tor-lfyot .... (udlus ferniyitieiiK . . . Jiinslo fowl.

Kyi-g;m Cariiis Cmw.
Kyouk-iiia-lu i Til
T-"^ 1 - , .... liiihi'o liona.
J\.youk-ug:i-lii \

•'

Kyouk-rai-tliwC' Coul.

Kyouk-ui ]luby.

Kyouk-pyn-wun .... Mi/tilim ilussel.

Kyouk-tluin-swfli Loiulstono.

Kywfh Jiiilxilux liidfulo.

Kywcli-zfi-yct Sfiirnopus/or con/ni . . liuli'ulo. M3-nu]i.

Ky-wG-pok Oliia Olive shuU.

Kyoung I'e/is domeslica .... Hou.so cat.

Kyouni;-ka-(lo Viverra Malaccensis . . Malacca civet.

Kyoung ma-sfi Anihassis nahia.

Kyoung-myiii Vivcrra zihvlha . . . Civet cat.

Kyoung-na-ywct hiiyu . . Paraduxurwi hucotis.

Kyoung-baik Paniiluxurus mamnga.
Kyoung-pyan IhUctis Nipalciisis.

Kyouug-thyt Fdis umlata .... Leopard cats.

Kywct-suk Surex Musk-slirew.

Kywot I,and leech.

Kywot-vrun-lipyu . . . . 3Ius 'Wliitc-bellieJ rats.

-r^ ,
' ^"/rri \ ! • • Poli/neiiiun mdicus . . King fish

K\vcli-yeii(Tavoy)
)

' "

Leh-jya Prdtincohi caprala.

Lek-pya I'tipllio Eufterfly.

Lun Liinidus King-crab.

Le-kliyc ilica lluscovy glass.

Lch-pazwon
Lch-kha-yu Anipnllaria Apple shell.

Lek-goung-gyi Ttnludo plafyiudax . . . Tegu land-tortoiso.

Lek-pyin-wun Clidonia vir//aia . . . Sea turtle.

Lyn-mywe Ptyas mucosus .... Paddy field snake.

Lyn-baing Orcella Porpoises.

Lyn-tsweh P/eropits medius . . . Flying fox.

Lyn-wet Ki/cttcorax Kight heron.

Lyn-ta Gi/ps Vulture.

Men-doung PulijpJedron cliinquis . . Argus ])heasant.

Men-ma -let-theh .... Numenius pJiaeopus . . Whiinbrel.

Mi-joung C'rocodiliia Crocodile.

Mo-goung-hnet .... Eurystomus orieiddh's . Broad-bill.

Mok-stk-hnet Ilirundo Swallow.

Myain-seng Rock oystal.

Mye-kong \

Mye-ngong > PUta Ground thrush.

Myai-young
)

Mye-kywet linn Ground rats.

Mye-ngouk
) .... Budytes Motacellis . . Wagtails.

Mye-nyoung
)

' °

Mye-wot Cnprimidgus. Scolopiax

.

Goatsucker. Snipe.

Myin £qum Horse.

Myit-twe Sterna Sea-swallows.

Myouk-hlweh-kyaw . . . Uylohates Gibbon.

Myouk-kya Arctietis Ilinturony . . Monkey-tiger.

Myouk-moung-ma . . . Nyclicelm tardiyradus . Monkey's concubine.

M^'ouk-myet-kwyn-hpyu . Semnopdhecus uhscurus.

Myouk-ni Macaeus leoninus.

Myouk-pa-di Macaeus nemestrinus.
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jryouk-ta-ngu .

Mywe-houk
JIvwo-hsyn-pyat
Mymve-pa .

Myuwt'pcing .

Xa-ga-goung .

Kat-ka-dor . .

Kga-aik . . .

Nga-ain (Arakau)
Kgu-bat . . .

Kga-hpyu-reng-gyi (Arakan)

Kga-bu-dyn

Kga-bya

!Nga-bye-ma
!Nga-byit ....
Kga-cliong ....
Kga-chyn-myet-si-ni .

Kga-dan
Kga-deng
Nga-dyn
Ifga-doung-zi

Nga-zin-hpyu

young
goung
goung-gp
gm. . .

Fga-
Nga.
Nga-
Nga-
]S'ga

Nga-
Nga.
Ifga.

Nga.
K"ga-

Nga.
Nga.
Nga.
Nga.
Nga.
Nga
Nga.
Nga.
Nga
Nga.
Nga.
Nga-
Nga
Nga.
Nga

Nga-khong-tna

Nga-khong-ma-gyi
Nga-khong-bik-tha ^

Nga-khong-kyiin-ywet
)

Ngakhwe-thu . . .

Nga-khwe-tba-pyin-wet
Nga ku
Nga-kwon-knyat . .

gyeng-kyouk
gyi • • •

gyoung .

hpa-kheh .

hpan-ma .

bpeh oung
hpeh . .

hpen-bu .

hpoung-yo
lipym-gyan
hpyu reng-gyi

hsyn .

hsyn-ne

•htwe .

•hu . .

jyu-souk

•ka-ba-lu

•kha-ka-dyt

ka-tha-boung
ka-tha myin
khong . .

Macacus cynomolgus.

-Xaja (ripiidians.

Typhlops Blind worm.
Una cmicrhora.

Tn'meresiinis.

Miirex.

Johitias chaptis.

Jfacrones mhrophlhalmus.

Ophiocephahts punctafus.

WuUago atta.

Plafycephalm insidiator.

Xe>ioptenis naritus.

Pliiti/gastur affinis.

Ambassis nalua.

Anabas scandtns . . . Climbing pertli.

Sciffnoides pama.
Barbus sarana.

Gobius.

S/luridce Cat-fish.

Zdbeo ffoiitis.

Raxbora daniconius

Li'uciscus.

Sijstumus.

Opsarion.

Art us Burmanictts.

Scomber microlepidotus.

Cirrhina mrigala.

Chtctodon picttis.

Saccolranchus fossilis.

Macrones aor.

Chtttodon melanotus.

Amblypharyngodon Atkinsonii.

Eohtee Belangeri.

Kotopterus Icajxrat.

Ai'pidopana morar.

Belone cancila.

Perilampus alpar.

Platycephalus insidiator.

Balmioptera .... Whale.
Brepane punctata.

Pita Buchanani.

Labeo gonius.

Lystomus.

Mugilis.

Bates calcarifer

.

Barbus cbola.

Ambassis baculis.

Barbus stigma.

Barbus sarara.

Systomus.

Synaptura Commenoniana.
Rhombus maximus.

Clarias magar.

Chela sardinella.

' Cockup.' ' Bhckti
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Nga-kya



51-4 BURMA, ITS PEOPLE AXD PRODUCTIOXS.

-T _ , ( CaraN.i; Ii/snn.

^&-'-Vy^'^
\ Sviammfes jHona . . . Whiting.

Nsa-pyn-tliaik-kouk . . . 'jyiclKiga^tcr fascial us.

Nga-rui (?) (Arukau) . . Sillago sihama.

Nga-sa-ba-sa Tlterapon jarhua.

Nga-sa-ki (Arakaii) . . . Haplochihis panchax.

Nga-shin . . ... 2'iieumobranc/ins.

Nga-sliin-ni Ainpliipnom cuchia.

Nga-shu-gyi Plati/cephahis insidiator.

Nga-sliyn-ui Drepane panclata.

Nga-ta-dwm Seitciia coitor.

Kga-tan-ywct Jfeipthips cyprinoides.

Nga-ta-khwGu-kha . . . Tricliiuras haumehi.

Ngii-ta-si IlailiKs upogoti.

Nga-tat-weh Printin Saw-fish.

Nga-ta-yaw Pvli/n/'mus tetradaclijlus.

Nga-tlia-b5k Gubiiis giuris.

Nga-thaing Calta BuchaJiani.

XT - i-L 1 1 i- ( Lonidocephalichthi/s Bcrdmorci.
JSTga-tha-loh-to \ < n • ; ; ; ,

Nga-tha-hauk C'htpea ilisha .... Hilsa.

Nga-tlieh-t5 Erethistes confa.

Nga-then-bor-pouk . . . Mur<eneson tdahun.

Nga-yat-ni Burbus.

Nga-yen-boung-zu . . . Axpidoparia morar.

T.T - ( Arinm jnthts.
JSga-yoimg \ 4 i>° •' " [A. llurmanntcus.

Nga-zyn Perilaiiipas.

Nga-zyn-hpyu Si/stoiiius.

Nga-zyn Miigil corsida.

Nga-zyn-byun Nuria daurlca.

Nga-touk-tu Serranns Malabar tens.

Nga-tsan-hla Gcrres Jiliimentosus.

Nga-wa Chryophrijs berda.

Nga-wet-sat Datiiioidea flamentosus.

Nga-wun Ualicore diir/ong . . . Sea-cow.

Nga-yan Ophioccpihahis striatus.

Nga-yau-daing 0. mandms.
Nga-yan-gouug-to ... 0. striatus.

Nga-yan-pa-naw .... 0. gachua.

Nga-yan-theng-ong ... 0. punctalus.

Nga-young Arias Barmanieus ovjatius.

Nga-ycng-bho (Tavoy) . . Mastaccmhahis zcbrinus.

Nga-zyn Mugil corsula.

Nga-zyn-yaing Macrones vittatus.

Nga-zyn-zat Ambassis baculis.

Nga-zyn-zeng Macrones cavasius.

Nga-zyn-zat Amblypharyngodon inula.

Nga-yeng-boung-sa . . . Aspidoparia morar.

Ngan Anser Goose.

Nga-wa Chrijsoplirys berda.

Nga-wet-ma Datnioides polita.

Nga-wot-sat Gerres fihmentosus.

Ngu O.motreron Green pigeon.

Ngong Turnix Quail.

Ngwe Silver.

Ni-la . . Sapphire.

Oo-suf-foo (Arakan) . . . Eleotris caperata.
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Ouk-chyn liiiceros Honibill.

ru-ilfit ....... Lioh'pin (luildlua . . . Jri'rbivdi'ous lizaV'l

Pa-dOag Ciirpciitor Hce.

Pa-luk Teredo Sliip-worm.

rrin-b\ven-.sok Xeciarinia Honey- sucker.

Pfm-sok I'tKjunm Hermit-crab.

Pattu-mya Euby.
Paycn Amber.
Pa-ywet-hs5k Ant.

Pazyn Lihclluhi Dragon fly.

Pyn-ku Spider.

Peug-nyeu King-fisbcr.

Peug'-drm-tlieh .... J'hi/llunu'a JLirdtrickii.

Phyan Lutra

T>-°'" ° > Meqalaima Hodqsoni.
Po-gouug

)

•' •'

Po-luit Blaihl

Po-louk-lan

Po-souk-btG

P5k-tben CahUa
Pdk-tben-byun Draco Flying lizard.

Pok-wa Ixus Yellow bulbiil

Pwe Hhizoriiijs cinereus . . . Bamboo rat.

Pya-gouug Apiti Wild Bee.

Pyau-hlwa Chelidun urhica .... JIartin.

Pyau thwa Cypmhts baldsnioinis . . Palm swift.

P'va-tu

PVri-du

Otter.

Cock roach.

Mosquito or Gnat larva.

Blood-sucker.

ilason wasp.

Pya-twe-lmet
]

Py'i-tu-bnet

Pyn-leh-kyet-tu-yue .

Pyn-leh-nga-hpoung-yr)

Pyn-leh-uga-zyn-zat .

Pyn-leh-nga-bye-ma .

Pyn-leh-paw-lmet

.

Pyn-leb-po
Pyn-leh-nga-bpyu-thuk

Ntjctinrnis Athertoni.

Larus hrunneiceplialufi

llciiiiraniplim .

Eqnidii rttronius.

liadis JSaclianani.

Jtlii/nchops alhicollia .

JFulothuria . . . .

Gull.

Gar fish.

Scissors bill.

Sea cucumber.

Equula ruconius.

Pyoung Bos gaurus Gour.

Sa SpaiTows and Finclies.

Sain Bos Sondaicus .... Banting.

Sa-pa-gyi I'l/t/wn Rock suakc.

Shat Venus. Carditms.

Shwe Gold.

Shwe-hpyu Platinum.

Shyn Sciurui Squirrel.

Shyn-pyiin Pteromi/s Plying squiiTcl.

Swon-goung-hpyu . . . ITuJiasliir Indus . . . Brahminco kite.

Swon-puk Milrus Kite.

Syt-sa-li l)c)idrnri/(jna Awsuree . Whistling teal.

Ta-ngat Dunax.

Ta-ngo Chiton.

Ta-ra-shu Tapirus Malaijanus.

Te-le-kyouk Antimony.

Ti-ti-dwot Hoplopterus ventralis . .
' Teet-tee-ree.'

Tha-bek-lweh Copsijchis sauhris . . . Tlie ' Dial.'

Tlia-bya I'Uicuna.

Tba-li-ga lialahes Jarancnsis.

Tha-men Paiwlia Eldi .... Munipur stag.
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Tha-mi Cali/ptra-a Cup and saucer limpets.

Than Intcstiual wonii.

Tha-ngo Chiton.

Than-kyouk Ironstone.

Than-hiik-kyouk Loadstone.

Than-taik-kyouk Iron pyrites.

Theng-kya Circm mela/iolcucus.

Tliuug-kyct-ma .... Astitr badius.

Then-twon Trochm.

Then-klnve-jyat .... Munis Pangolin.

Tho Ol'i's Sheep.

Thwe-shi Pomaiorrhinus olivnceus.

Thyt-touk "W'ood-pecker.

Ti Earth-M-oria.

Tor-jyi-len Cumpsosoma radiatum . Rat snake.

Tor-hsyn Elephas Indicus (wild).

Tor-khwe Canis rutHans.

Tor-kyet Galius ferruginous.

Tor-lek ) ,r
rr, 1 -I [ Manouna enn s.
Toung-lcik

j

''

Tor-tsek Nemorliadus .... Goat antelope.

Tor-wet Sus cristaius .... AVild boar.

Tor-wrm-Leli ) c i -j- i ,
rr, . 1 . ! .... tbarkidwrnis melanotis.
ior-won-bai )

Touk-teh Gecl^o guttatus .... The Gecko.

Toung-pi-sok Upupa hngirostris . . Hoopoe.

Tsek Capra Goat.

Tsat Rusa Aristotelis . . . Sambur.
Tsweh Tupaia.

U-doung Paio muticiis.

Wa-hpa-le P/ianicoj)haus irisiis.

Wa-gonng-hnet .... Garrulax Babbling thrush.

"Wet-wun Jlrsus Tibeianiis . . . Bear.

Wun-bo Pelecanus Pelican.

"W'uu-lek Jlaliaetus Fishing Eagle.

"Wun-lu AquiJa Eagle.

Ye-kyet Octopus Cuttle-fish.

Ye-kyet-ma Eallus indicus .... Rail.

Ye-bo Gcrris.

Ye-hmo Sponge.

Ye-kywct Water i-ats.

Ye-nan Petroleum.

Yen-boung za Aspidoparia tnorar.

Ye-paw-nga Pcriliinipas afpar.

Yong lYagulus. Lepus . . . "Mouse-deer. Hare.

Youk-thwa Unio Freslnvater mussels.

Young-yin Hornbills (large).

Young-yin-net Aceros subrnjicoliis.

Yyt Eupochmus.
Za-yet Acridotheres ginginianus

.

Bank mynah.
Za-yet-niouk-tyn .... A. ficscus Mynah.
Za-yet-kyc za Sturnopastor contra . . Pied mynah.
Zi-kwet Glaucidium ciiculoidcs. . Cuckoo owl.

Zyn-yaw Limusa agocephala.
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ArrENDIX c.

A SHORT GLOSSARY OF ZOOLOGICAL TERMS.

Accplialous.

Acc-tabula.

Acrodont.

Actinula.

Agamic.
Alternation of

generations.

Aniphiccclous.

Analogy.

Anchylosis.

Autennaj.

Anus.
Astragalus.

Atavism.

Atlas.

Axis.

Biology.

BranchiK.

Bronchi.

Byssus.

Cfficum.

Cainozoic.

C'alcancutn.

Carapace.

Ceratocle.

CercariiE.

Cere.

Cerebellum.

Having no head.

Tlic suckers on the arms of CepJialopods.

Teeth are so called when attached by their base to the edge of the

jaw.

The polypoid embryo into which the eggs of some ITydroida aro

developed.

Non-sexual reproduction, as hudding, or Jismring.

"Where an animal produces a progeny not resembling itself, but

which resemblance returns in two, three, or four genera-

tions. So that two, three, or four lives go to form a species,

each intermediate form being the result of development, as

distinguished from reproduction

.

Vertclira; are so called, when concave at both ends.

Similarity of function without correspondence of parts. For ex-

ample, the functions of the stomach of an animal are in part

analogous to those of the roots of a plant.

The union of two or more bones.

Jointed organs of sensation, before or between the eyes of the

Arthropoda.

The external termination of the intestines.

A tarsal bone articulating with the tihia.

Reversion, or the appearance in an individual of a character

derived not from the parents, but from a remote ancestor.

The first vertebra of the neck.

The next vertebra to the Atlas.

The science of living beings, animal or vegetable.

Organs analogous to the lungs of mammals, wherein the blood is

oxygenized.

The branches of the windpipe.

The filaments by which some molluscs secure themselves to fixed

objects.

A blind sac opening into the duodenum.

The Tertiary period of geology.

The heel bone or os calcis.

The dorsal shield of Crustacea and Chclonia.

The horny sul)stancc of sponges.

The tadpole-like larvre of Trcmatode worms.
The naked skin at the base of the bill of some birds.

The posterior portion of the brain.
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Choltc.

Chitino.

C'lilorophyll.

Chyle.

Chyme.
Clavicle.

Cloaca.

Coccyx.

Coelcnterata.

Colon.

Columella.

Commeusul.
Condyle.

Ctenoid

Cycloid.

Diastema.

Digitigradc.

Dioecious.

Dolicoct'plialous.

Duodenum.
Elytra.

Embryo.

Eocene.

Epiglottis.

Epiphragm.
Epithelium.

Evolution.

Ganglion.

Gemmation.
Gland.

Glottis.

Hallux.
Haustcllum.

Hectocotylus.

Hermaphrodite.
Heterocercal.

Homoccrcal.

Homology.

Hydatid.
Hyoid.
Ileum.
Imago.
Ingluvies.

Instinct.

The anterior thoracic legs or claws of Crustacea.

The substance composing the elytra of beetles.

The gi-een colouring matter of leaves, and found also in tho

Infusoria and Turbellaria.

The nutrient portion of the chyme, absorbed into the blood.

The digested food as it passes from the stomach.

The collar-bone.

The common excretory opening of birds and reptiles.

The anchylosed tail bones in some birds and juammals.

Sponges, Hydrozoa and Corals.

The large intestine opening into the rectum.

The axis of a sjiiral univalve.

An animal that lives witli, but docs not feed on, its host.

Tho articulating surface of a bone.

Scales of fish are so called which have a toothed hinder margin.

Scales of fisli are so called which have entire margins.

An interval in the line of the teeth.

An animal that walks on its toes, as a cat.

Animals or plants in which the sexes arc separate individuals.

When the length of the cranium exceeds its breadth.

The fii-st portion of the small intestine.

The wing-covers of beetles.

A young animal or plant before it is released from the egg, womb,
or seed.

The earliest Tertiary period.

A cartilaginous valve protecting the laryyix.

The hardened secretion which closes tho shell of donnant snails.

A thin membrane investing mucous surfaces.

Tho descent by moditioation of species from a common ancestor.

A thickening of a nerve, or a nervous centre.

Iveproduction by means of a bud.

An organ that secretes its peculiar fluid from the blood, as the liver

does gall. Some advanced thinkers regard the action of the

brain as analogous to that of a gland, its product being tlie

phenomena, comprehended under the term ' mind ' ; hence the

relation subsisting between the brain and the mental power

of an individual, and the dependence of mental and moral

disease, on the physical disease or degeneracy of the mental

organ or brain.

The opening of the larynx.

The great toe.

The suctorial proboscis of insects.

An arm of a cuttle-fish modified into a free reproductive organ,

and once regarded as a parasitical worm, residing on the

female cuttle-fish.

Hn-ing the sexes united in the same individual.

The tail of a fish is so called when its lobes are unequal, as in a shark.

A tail of a fish is so called when its lobes are equal, as in most fishes.

Identity of structure, notwithstanding diversity of foi'ra or function

;

for example, analogy there is none, but a strong homology,

between the horn of a rhinoceros and the hair of a man's head.

A watery sac produced by entozoa.

Tho bone of the tongue.

Tho small intestine opening into the colon.

The perfect insect, as a butterily.

Tho 'crop'' of birds, a dilatation of (lie wsojihafjus.

The unconscious cause of action as distinguished from the reflective

cause.
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Larvii.

Larynx.
Lite.

Lores.

Materialist.

Maxilla.

Mesentery.

Mesozoic.

Ikletatarsal.

Micropyle.

^Mimetic.

Miocene.

Molecule.

Monoecious.

Monomyary.
Morphology.

Mnfflo.

Naujilius.

Nectocalyx.

Notochord.

Nymph.
Oilontphorc.

CEsophagiis.

Opisthocrelous.

Orthognathous.

Oscula.

Ostioles.

Otoliths.

Ovary.

Ovipositor.

Ovoviviparous.

Palseozoic.

Pallium.

PalUal sinus.

Parthenogenesis.

Peritreme

Phalanges.

Phragmacone.
Plaooid.

Plantigrade.

Plasma.

Plastron.

Procajlous.

Proscolex.

Protoplasm.

An indefinite term for an early stage of animals wlucli undergo

metamorphosis after qnittiiig the egg.

The upper part of tlie windpipe.

The coordination of the organized tissues, the disturhancp of which

means disease, and the arrest or disruption of which is death.

A stripe hetween the bill and eye in birds.

One who, rejecting tlie supernatural intervention, or Dens ex

macliiua of the poets, refers all natural effects to natural causes.

The upper jaw of vertebrates.

The membrane connecting the small intestines.

The secondary period of Geology, from the Trias to the Chalk

inclusive.

The bones whicli intervene between the famuH and t()es.

An aperture in the ovum by which fertilization is elfected.

The resemblance boriic by one group of animals to another.

The middle Tertiary epoch.

The smallest and ultimate division of matter.

An animal or plant in which the sexes are united in t!ie same

individual.

A bivalve shell, provided with a single muscle, as an oyster.

The history of the modification of form of an organ, independent

of function.

The naked part of the nose in ruminants.

The earliest larval stage of Crustacea.

The swimming-bell of a Medusa.

The embryonic precursor of the spinal marrow.

The active pupa of some insects.

The raduhi, or teeth-bearing band of the niollusca.

The gullet, connecting mouth and stomach.

Vertebra; which are concave behind only.

When the jaws do not project, and the teeth are pt-rpcndicular

;

used in opposition to Prognathous.

The large exhalent orifices of a sponge.

The smaller inhalent oiifiees of a sponge.

The internal ear-bones of fishes. Also calcareous bodies, of audi-

tory function, among the lower animals.

The organ wherein the ova are produced.

A tubular organ possessed liy many insects for placing tluir egg in

security.

Animals are so called which hateli their- eggs within their own
bodies, as some snakes and fishes.

The oldest division of fossiliferous rocks, from the Laureutian to

the Permian inclusive.

The mantle of mollusca.

The impression on the shell \\hich marks the extent and position

of the siphonal tubes.

Non-sexual reproduction, including budding and like methods.

The mouth of a univalve shell.

The bones of the digits.

The conical endoskelcton of a Belemnito.

The name given to fislies having bony plates, grains or spines for

scales.

Animals which walk on the soles of the hind feet, like a bear.

The part of the blood wlierein the corpuscnles iloat.

The ventral shield of Chdunia.

Vertebras are so called which are concave in front only.

The earliest larval stage of a Cestode.

The material basis of life. A compound of liydrogcn, oxygen,

nitrogen and carbon, and very similar to protein and albumen.
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Protoxoa.

Proventriculus.

Pupa.

Quadrate bone.

Radius.

Remigcs.

Sacrum.
Sarcode.

Scolcx.

Scutes.

Segmentation.

Sesamoid bones.

Sessile.

Swim bladder.

Tarsal.

Teleology.

Tibia.

TJliia.

TJmbo.

"Wallace's line.

Zoea.

The lowest forms of animal life.

The inferior dilated portion of the oesophagus in birds.

The stage in insect development which precedes the final or imago

state.

A bone connecting the upper and lower jaws of reptiles and birds.

One of the bones of the forearm.

The quill feathers of a bird's wing.

Anchylosed vertebriB to which the pelvic bones are attached.

Protoplasm of the Protozoa.

The second larval stage of a Cesiode.

The bony dermal scales of crocodiles.

Yolk-division, the breaking up of the yolk into colls as a result of

fecundation.

Small bones developed in the tendons.

"With a broad base, as opposed to ' stalked.'

The air-bladder present in some fish, the horaologue of the lungs

of a mammal, but not analogous in function.

The small bones of the feet of mammals.
The doctrine of design as evinced by structure.

The shin-bone of mammals, birds, and reptiles.

One of the bones of the forearm.

The boss or beak near the hinge of a bivalve.

The division between the Malayan and Austro-Malayan regions.

It passes between Bali and Lombok through the Macassar

Straits dividing Borneo from Celebes to the North End,

between Mindanao and Gilolo.

A larval stage in the higher Crustacea.

Si qua videbuntur chartis tibi, Lector, in illis,

Sive obscm'a nimis, sive Latina paruni

;

Non mens est error ; nocuit librarius illis,

Dum jiroperat versus annumerare tibi.

Quod si non ilium, scd me peccassc putabis
;

Tunc ego Te credam, cordis habere nihil.

Mart. Lib. I. viii.
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INDEX

PART I.—GEXER.V AND SPECIES.

a.

abbotti, 305.

abbie\'iata, 142.

abbreviatus, 198.

abdicalis, .'),").

abdominalis, 42, 75, 82,

117.

abducalls, 65.

abisara, 05.

ablabes, 299.

abnormis, 142.

aboe, 7ii.

abranius, 432.

abraxalis, .'J5.

abraxas, 57.

abroiTiLs, 373.

abrostola, 71.

abrota, 99.

abnipta, 66.

abseus, 94.

absistalis, 56.

abstrusalis, 54.

acaciusialis, 50.

acanthia, 42.

acanthocoris, 42.

acantholipes, 72.

acanthophthalmus, 273.

acanthopsis, 272.

acanthosaura, 334,

acanthurus, 215.

acanthylis, 357.

acara, 64.

acarus, 33.

accipiter, 404.

accipitrinus, 406.

acentronura, 281.

aceraius, 113.

aceris, 98.

aceros, 351.

achfea, 67.

achates, 172.

achatina, 67.

achatinacea, 172.

achatinus, 351.

achelous, 31.

acherontia, 89, 90.

achirus, 249.

achylodes, 91.

acidalia, 59.

aciptilus, 52.

acmella, 159, 103.

acontia, 72.

acoiitius, 99.

acornans, 383.

acosmeryx, 89.

acosmetia, 74.

acridmm, 45.

acridotheies, 3'^5.

acrocephalus, 372.

acrouycta, 7(>.

acronyctoides, 09.

acte, 94.

acteus, 90.

actias, 79.

actinodura, 367.

actinolite, 13.

actitis, 39.5.

actorionalis, 54.

acuformis, 150.

aculeata, 58.

acuminata, 142.

acupicta, 147.

acus, 150.

acuta, 148, 270, 400.

acuticauda, 357, 384.

acuticosta, 42.

acutifrons, 150.

acutipiunis, 226.

acutirostris, 253, 255.

adansonl, 134.

adephaga, 113.

adima, 100.

adipula, 98.

adisura, 72.

aditellus, 04.

adju.stus, 141.

adolias, 100.

adonira, 95.

adoriura, 108.

adulatrix, 71, 8S.

adunco-splnosus, 141.

adusta, 75, 149.

sedea, 85.

sedon, 372.

aega, 24.

tegialitis, 393.

aegithaliscus, 377.

segocephala, 395.

aegocera, ^8.

segosoma, 109.

segrota, 90.

ajgyptiaca, 134.

semene, 53, 87.

aemona, 101.

a;nea, 378, 388.

senella, 52.

asneus, 31, 213.

senigmatica, 125.

aeonistis, 80.

sequilinearia, 62.

sequilineata, 57.

sequipinnatus, 270.

aequivoca, 1.33.

seralatus, 375.

aerata, 57, 59.

aeratus, 112.

aeruginosus, 405.

aestuans, 122.

aethalochroa, 44.

sethereus, 401.

aethopyga, 361.

aetobatis, 287.

afflnis, 63, 82, 117, 13.%

14.5, 150, 164, 106, 210,

350, 354, 356, 379, 385,

386, 40.5, 408, 427, 433.

agaeus, 43.

agamarschana, 102.

agamenmon, 105.

agastia, 56.

agathia, W.
agathodes, 56.

agathon, 104.

agestor, 105.
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agetes, lii5.

agilis, 375.

aglea, 102.

agleoicles, 102.

aglossa, 5G.

agna, 100.

agnathi, 47.

agnidra, (;2.

agostina, 102.

agramma, 7 1

.

agricolus, :;72.

agrilus, 112.

agriopis, 73.

agrotis, 73.

allanthus, 53.

akallopisus, 240.

akouktoungeiisis, 175.

ala, 135, 31(7.

alamis, 70.

alatiis, 154.

alauda, 3(^5.

alaudarius, 403.

alaudula, 3ii5.

alavona, 53.

alba, 397.

albescens, 144.

albicilla, KiiJ, 3b3.

albicincta, 70.

albicollis, 381, 401.

albicosta, 7(i.

albidaria, CI.

albideutata, CI.

albidisca, 73.

albifascia, CO, 83.

albifasciata, 91.

albifrons, 52, 85, 381.

albifrontata, 381.

albigularis, 3(iC.

albilinea, C8, 69.

albinota, 73.

albinotalis, C4.

albiplana, 39.

albipuuctata, 78.

albirena, 74.

albirenalis, Gt.

albirostris, 351, 3G4.

albistigma, 75.

albiventri.s, 371.

albivitta, 07.

albocinerea, 86.

albofasciata, 62, 101.

albofasciatus, 241.

albofasciella, 53.

albogularis, 364, 367.

alboguttatus, 234.

albolineatus, 126, 270.

albomaculata, 74.

albomaculatus, 109.

albomarginata, 8X.

alboniger, 405, 416.

albonotatu.s, 355.

albopunctata, 329.

albopunctatus, 226.

albostigma, 76.

albovaricosa, 1 43.

albovittata, 73.

albula, 149.

alcathoe, lo2.

alcedo, 353.

alcinus, 405.

alciphron, 86.

alcippe, 98, 365.

alcmenor, IC'o.

alcnieone, 104.

alcuruis, 3i;s.

alcyonaria, 18.

alecto, 89.

alectrion, 144.

aletia, 76.

alexandrina, 393.

alexis, 92.

alica, 90.

alieuaiia, 61.

alienata, 58.

allmaiini, 17.

aluiana, 97.

alobus, 433.

alompra, 77.

alope, K2, 103.

alophonerpes, 347.

alphea, 82.

alpheda, 100.

alpheuns, 82.

alpheus. 26.

alseonax, 3S2.

alsocomus, 3!-8.

alteniata, 76.

altivelis, 188.

alva, 82.

alveolus, 154.

alycseus, IGC, 1C7.

alysos, 91.

aiiiabilis, 87, 299.

anialia, 103.

amalthea, 158.

amaudava, 384.

amantes, 94.

amara, 91.

amasa, 94.

amathusia, 97, 101.

amauroptera, 353.
amba, 98.

ambaressa, 91.

ambassis, 193.

amber, 15.

ambica, 99.

amblyapistus, 209.

amblyceps, 259.

amblychia, 61.

amblyphaiyngodon, 266.

amblypodia, 93.

amboinensis, 337.

ambulyx, 89.

ameria, 94.

amerila, 82.

amethyst, 13.

amethystina, 122.

ainlieistiaj, 390.

amicta, 352.

ammouia, 67.

ammophila, 118.

ampeliceps, 386.

amphibole, 13.

amphicrates, 49.

ampliidasys, 62.

amphidromus, 176.

amphigonia, 65.

amphipnous, 277.

amphiprion, 239.

am|)hipyia, 70.

amphitritalis, 55.

amphora, ICG.

amplexicaudatus, 425.

ampulla, 140.

ampullaria, 158.

ampuUarina, 178.

amurensis, 4o3.

amussim, 127.

amyna, 74.

amyntusali.s, 54.

amythaon, 101.

anabas, 239.

auagnia, 88.

anaitis, 57.

analis, G7, 118, 349, 3C9.
anampses, 244.

ananta, 98.

anarsia, 53.

auas, 399.

anastomus, 398.

anatina, 137.

auaxares, 145.

anaxia.s, 96.

anceps, 173.

anceus, 9(i.

anchora, 43.

anchorage, 243.

ancillaria, 146.

aucyra, 39.

andamana, 79, 83, 85, 86,

88, 89, 94, 98, 104.

audamanalis, 56.

andamanensis, 102, 11.3,

151, 176, 211, 231, 29iS,

330, 349, 3.:>5, 356, SCO,

371, 379, 381, 38G, 405,

418, 427, 454, 479.

andamaniae, 166.

audamanica, 167, 361.

andamanicus, 177.

andamia, 235.

andersoni, 47, 85, 95, 165,

1G9, 175, 390, 413.

andersonlana, 30, 132,155.

andersonianus, 130, 177.

audraca, 77.

andrajmon, 49.

androcles, 93.

androgeos, 105.

anexibia, 104.

angerona, 62.

angeronaria, CI.
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angias, 9i
anglica, 401.

angra, 2ii4.

anguilla, 278.

anguina, IT'i, 320.

angularia, 03.

augularis, 9ii, 190.

augulata, 95, 134, 136, 1G6.

angiilifascia, (i2.

angulilera, 57, b3, 87.

angusta, 148.

aiigustata, 99.

angusticeps, 301

.

angustilrons, 45.

angustus, 35.

anisodera, 108.

anisodes, 59.

anisoneura, 69.

anjiia, 98.

anna, 79.

annectans, 369, 877, 378,

433.

annularis, 20i.

annulata, 118, 147, 153.

annulus, 153.

anodonta, 81.

auomala, 112, 150.

anomia, 125.

auomis, 70.

anomura, 27.

anophia, (i9.

anops, 95.

anoratha, 65.

auorbinus, 351.

anosthoetus, 40 1

.

anous, 401.

anserina, 175.

ant-cow, 38.

ant-lion, 48.

autenuanus. 224.

anteunella, 17.

antestia, 43.

anthelus, 100.

anthena, 81.

anthersea, 79.

anthocincla, 363.

anthophila, 72.

anthophilata, 59.

antliophora, 122.

anthrax, 49.

anthreptes, 361.

anthus, 375.

antica, 83, 86.

antlclea, 57.

anticrates, 10.5.

anticyra, 81.

antigarbas, 94.

antigone, 394.

antijeriu.s, 242.

antilochus, 42.

antimony sulphide, 10.

antiphates, 105.

antiquata, 134.

antiquorum, 146.

antoni, 149.

anuga, 71.

anusorex, 440.

aor, 250.

aoris, 97.

apamea, 75.

apameoides, 74
apate. 111.

apatura, 99.

apela, 82.

aperta, 158.

apertissima, 138.

apertum, 132.

aphidas, 100.

aphidiphaga, 107.

aphis, 37.

aphna3us, 94.

aphusia, 53.

apiades, loo.

apicalis, 69, 78, 82, 86, 97.

apicata, 63, 148.

apicaudus, :',88.

apicipunctella, 53.

apiculata, 142.

apis, 119.

apistus, 208.

aplysia, 140.

apocryptichthys, 228.

apocryptis, 228.

apoderus, 109.

apogon, 194, 267.

apogonia, 112.

apomecyna, 109.

apona, 77.

appendiculata, 39.

apphadana, 64.

appias, 103.

aprion, 19iS.

apsarasa, 73.

apua, 273.

apurima, 64.

aqua, 91.

aqua-maiine, 14.

aquatilis, 55.

aquila, 401.

arabica, 153.

arachnoidea, 149.

arachnoides, 145.

arachnothera, 361.

arakan earth oil, 15.

arakana, 133, 135, 148,

176, 337.

arakanensis, 165, 167, 175.

arama, 87.

arata, 173.

arbela, 77.

arboricola, 391.

area, 128.

arcadia, 95.

arcesilaus, 101.

archesia, ()6.

arctia, 82.

arctictis, 169.

arctoides, 475.

arctonyx, 463.

arctotiunia, 67.

arcturus, 105.

arcuata, (io, 67.

areuatus, 118.

arcularia, 141.

ardatos, 93.

ardea, 397.
ardealis, 54.

ardeola. 394, 398.

ardesiacus, 387.

ardetta, 398.

arenacea, 66, 74.

areas, 82.

arenicola, 23.

areola, 149.

areste, 94.

argala, 397.

argentalis, 56.

argentauris, 377.

argentea, 83.

argenteus, 196.

argentifera, 81.

argentiliuea. 62.

argentilineata, 56.

argentimaculatus, 1 92.

argina, 87.

argiva, 68.

argouauta, 182.

argus, .s7, 202, 389.

argynnis, 98.

argyris, 59.

argyrostoma, 1(>9.

aria, 91.

ariadne, 97.

arichanna, 57.

aricia, 15.3.

ariophanta, 174.

aristhala, 80.

aristolochisE, 105.

aristotelis, 456.

arius, 252.

armata, 334.

armatus, 217, 236.

armigera, 73, 428.

armillatus, 16(5.

armstrongi, 142.

amearia, 62.

arni, 461.

aroa, 83.

arquatus, 395.

arragonite, 14.

arrheuodes, 109.

arsenides, 10.

arsinoe, 97.

arsius, 248.

artamus, 380.

artata, 166.

artaxa, 84.

artemi.s, 4 1.

arteiia, (i7.

arthriticus, 164.

articulata, 16S.

articulatum, 154.
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artificiosa, 172.

artocarpi, ^7.

aiiiauum, 241.

arula. 1(56.

aruudinax, 372.

arx, 173.

asaphis, 135.

asbestos, 13.

ascaris, 22.

asellus, 152.

ashmoliana, 44.

asialis, 54.

asiatica, 52, 350, 353, 361,

397.

asiaticum, 131.

asiaticus, 355.

asopla, 5(i.

asper, 154, 206.

aspera, 318.

aspergillum, 24, 138.

aspides, 172.

aspidomorpha, 108.

aspidoparia, 269.

aspilates, 58.

aspirans, 105.

aspongopus, 42.

assama, 79.

assamensis, 35, 39, 440,

477.

assamica, 87, 385.

assimilis, 305, 373, 388.

assiminea, 150.

aster, 171.

asterie, 97.

astrsea, 82, 87.

astricta, 148.

a.stictopterus, 92.

astur, 4()4.

astura, 54.

aswa, 96.

ataranensis, 173, 174.

atax, 32.

atella, 98.

ater, 165, 174.

athamas, loo.

athertoni, .352.

athrachelia. 111.

athyma, 99.

athyra, 400.

athyrma, 67.

atkinsoni, 64, 72, 85, 92,

172, 260.

atkinsonia, 52.

atkinsoniana, 30.

atlas, 80.

atoinaria, 83.

atpar, 271.

atra, 378, 396.

atrata, 135.

atratus, 349.
atrax, 94.

atretium, 302.

atricapilla, 384.

atricapiUus, 353, 309.

atricauda, 275.

atriceps, 319.

atrigulaiis, 373.

atripinnis, 248.

atrodorsalis, 413.

atropurpurea, 169.

atrostigmella, 04.

atrostipata, 57, 61.

atrovirens, 73, 76.

atta, 117.

attaciis, 80.

attatha, 84.

attegia, 173.

attentata, 59.

attenuata, 98, 157.

atteva, 53.

attu, 256.

atymnus, 94.

atys, 140.

auchmis, 76.

auge, 98.

augite, 1.3.

augur, 42.

aulacophora, 103.

aulicus, 306.

aulopis, 174.

aurautia, 69, 147, 401.

aurantiaca, 68, 87.

aurautiacus, 103.

aurautiaria, 56.

aurata, 57, 301, 473.

aureliata, 59.

aureola, 385.

aureosericea, 119.

aureus, 459, 466.

auricella, 52.

auricula, 178.

aurifera, 71.

auriflua, 04.

aurlfrous, 370.

auriga, 2()0.

aurigera, 73.

aurilimbata, 85.

auriplena, 73.

auris-cati, 150.

auris-felis, 178.

auris-judse, 178.

aurita, 412.

auritracta, 81.

auritus, 195.

aurivittata, 91.

aurolinealis, 55.

auropunctatus, 470.
aurorea, 372.

auroviridis, 73.

austeni, 44, 113, 377.

austenia, 98.

australe, 132.

australis, 126, 158,401.
automedon, 90.

autunmalis, 33.

auxomitia, 55.

auzea, 03.

ava;, 131, 166.

avanica, 176.

avanum, 132, 165.

avatar, 104.

avatara, 95.

avensis, 380.

aventiaria, 59.

avlcularia, 59.

ausuree, 399.

azazia, 06.

azurea, 381.

bacaila, 272.

baccata, 155.

bacha, 405.
bacillum, 172.

bacillus, 44.

bacteria, 45.

baculis, 194.

badia, 144.

badis, 205.

badius, 404, 406, 419, 421.

badi-a, 90.

bsetica, 92.

bagarius, 259.

bahula, '.)'.).

bailloni, 397.

bala, 88.

baladeva, 95.

baliienoptera, 44.5,

balakadyen, 321.

balarama, 100.

baldus, 96.

balicassius, 378.

balistes, 282.

ballatha, 66.

balli, 407.

balteata, 155.

bambusae, 92.

bambusicola, 391.

bandicoota, 418.

baniana, 66.

bankanensis, 241.

banksia, 96.

banyamas, 382.

barakporensis, 173.

barbarella, 53.

barbel, 478.

barbus, 266.

barclayanus, 142.

bargosa, 02.

barUius, 209.

barnacles, 24.

barsine, 87.

basalis, 64, 81, 84, 118.

basiana, 89.

basiflava, 84.

basiflavata, 61.

basilaris, 47.

basiliauus, 113.
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basimaculata, S4.

basinigra, 83.

basinota, 8(5.

basipuucta, (13.

basistriga, 73.

basistrigali-s, (;5.

basistrigaria, (il.

baska, 339.

basseinensis, 173.

bastiali.s, bli.

batagur, 338.

batana, 155.

batassiensis, 357.

batis, 7(5.

batissa, 132.

batocera, 109.

batoides, 22-*.

batrachoceplialus, 2.54.

batrachostomus, 35(1.

batrachus, 223.

bauds, 45.

bauhinese, 52.

baya, 383.

baylei, 387.

baza, 405.

beavani, 91, 353, 373.

beckii, 153.

beddomeana, 156.

bee lice, 48.

beliaiana, 167.

bela, 9G.

belangeri, 143, 2(J9, 3G7,

441.

belcheri, 318.

belenois, 103.

belladonna, 102.

bellia, 338.

bellicosa, 117.

bellona, 118.

bellulus, 302.

belone, 2()1.

belostoma, 41.

bembex, 118.

bengaleusis, 81, 9.3, 132,

15(5, 168, 242, 249, 278,

353, 3(50, 383, 394, 401,

402, 40(5, 422.

bengaliaria, 62.

benjamini, 90.

bensonianum, 176.

berda, 206.

berdmorei, 260, 265, 272,

292, 327, 331, 414.

beregra, 68.

berenicomis, 351.

berghii, 401.

bemardus, 100.

berrhaea, 73.

berta, 60.

bertula, 64.

beryl, 14.

betulinus, 151.

beturia, 92.

bhadra, 95.

bhaga, 90.

bhagava, 90.

bliairava, 95.

bliamoonse, 1 65.

bhamoensis, 130.

bhana, 83.

bliaietta, 77.

bheroba, 77.

bhima, 9.5.

bhringa, 378.

bhutanitis, 105.

biamata, 149.

biauritus, 214.

biblis, 98.

blcalcaratum, 390.

bicallosa, 15(5.

bicateuatus, 299.

bicaudata. 59.

bicincta, 388.

bicolor, 107, 112, 11.3, 117.

133, 135, 278, 303, 388,

429.

bicolorata, 59.

bicoruis, 44.

bicuspis, 113.

bifaria, 143.

bifasciata, 60, 84, 95, 404.

bifasciatus, 240, 211.

bifoveatum, 175.

bU'rons, 166.

bigutta, 84.

biguttata, 112.

biguttatus, 192.

biliueata, 62, 262.

bilineatus, 197.

bilitonensis, 234.

bimaculata, 77, 1 1 2.

bimaculo-sa, 144.

blnghami, 98.

blusitta, 53.

binturong, 469.

bioculaiis, 64, 69.

bipars, 72, 86.

biplaglata, 107.

bipuBctata, 77.

birgus, 27.

biiinana, 172.

birmanica, 135.

birmanorum, 1 74.

bisaltide, 101.

bi.secta, 89.

biseriatiis, 82.

bistrigata, 75.

bistrigatus, 3(iO.

bistrigiceps, 372.

bithia, 59, 61.

bittacus, 48.

bitubifenun, 165.

bivitralis, 54.

bivittaria. 63.

bivittata, 75.

bizonatus, 109.

bizone, 87.

blabophanes, 53.

blain\'illei, 143.

blanda, 104.

blanden, 47.

blanlbrdi, 166, 174, 177,

3(:9, 373, 414.

blanlonliana, 155, 157,

1(17, 1711, 172.

blasius, 9(!.

bleekeri, 251.

bleuuius, 23;!.

blepephicus, 109.

blochii, 219, 28.5.

blo.syriis, 109.

blythii, 2.50, 267,441,44.5.

biythlpicus, 348.

boarmia, 61.

boai-miaria, (il.

boarmoides, 7it.

bocana, 64.

bocourti, 143.

boddaerti, 229.

boelania, 274.

boelang, 191.

boga, 264.

boisduvali, 95.

bola, 270.

boleoplithalnius, 229.

bolina, 98.

boliuoides, 60.

bolus, 175.

bombax, 177.

bombi, 22.

bombus, 122.

bombylitbnnis, 88.

bombyx, 8ii.

bonneaudi, 130.

boop.s, 2 Hi.

bootauicus, 4.5.

bootes, lo5.

bopyiiis, 24.

bonieonensLs, 170.

borolia, 76.

bo.schasiana, 137.

bostrichthys, 230.

bothriorhynchus, 298.

botia. 272.

bots, 48.

botyodes, 54.

botys, 54.

bowersii, 419.

brachelytra, 1 13.

brachybasi-s, 47.

brachydiscus, 175.

brachycera, 48.

brachyotus, 406, 425.

brachyplatys, 43.

brachyplccta, 175.

brachypodius, 3(59.

brachypteryx, 3(i2.

brachyrhynchus, 42, 249.

brachysoma, 221, 425.

brachyurus, 363, 348.

braconoides, 39.

bracttalis, 56.
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brahma, 93. 112.

brahiuaia. 77.

bramiuus, 2l)S.

bregmaceros, 248.

brevicaudatus, 3G5.

breviculus, 141.

brevifisKum, 113.

breviliuea. 78.

brevirostris, 210, 282,

3S1.

brevis, 13ii.

biovivitta, 84.

brevivittalls, («4.

biiada. 7(1.

brihaspa, (U.

briophila, 7(5.

broderipia, 170.

brodiei. 4ii7.

brouchocela, 333.

brooksl, 373.

brotia, l.')4.

browiiii, 143.

brunia, 66.

bruiinea, 87.

bninneicephala, 400.

brunueo-pectus. 31)1.

bniuueus. 3(iil, 373.

bubalina, 459.

bubalus, 461.

bubo, 406.

buccata, 304.

buccinulus, 140.

buchanani, 205, 232, 252,

253, 255, 2(i5, 2U9.

bucbauga, 378.

buddha, 77, 107.

budytes, 37.5.

buffonls, 261.

bufo, 145. 296.

bulbosa, 142.

biilbulus, 152.

bulbus, 176.

bulls, 95.

bulla. 140.

bullia, 143.

bungarus, 311.

buphus, 398.

busiris, 90.

butalis, 53.

butastur, 405.

buteo, 405.

butlerl, 44.

butorides, 398.

burmana, 178, 333.

buimanica, 133, 155, 256,

265, 353, 386, 408.

burmanorum, 157, 178.

burmanus, 130, 169, 177,

253, 258, 267, 298.

buzura, (i2.

bynoensis, 225.

bythiiiia, 157.

C.

cabera, 58.

cacomantes, 359.

cacoscelis, 108.

cadambae. 76.

caddis cases, 48.

cadelli, 102.

cadphises. 84.

cwculus, 232.

c«lata, 156.

coelataria, 60.

cselatus, 253.

Ci3elisparsa, 68.

cajnurus, 21.

CMrulea, 43, 69.

csenileo-maculatus, 237.

CJeruleo-puuctatus. 244.

cajrulescens. 154,318,403.
casruleus, 130, 311, 363.

csesalis, 54.

CKsius, 378.

cahii-a, 91.

caieta, 69.

catenas, 389.

Calais. 103.

calamaria, 299.

calamistrata, 56, 74.

calamotropha, 64.

calappoides, 29.

calathus, 178.

calbasu, 263.

calcar, 42.

calcaratus, 375.

calcarifer, 188.

calcearia, 62.

calcite, 14.

caldusalis. 54.

calefaciens, 67.

calesia, 67.

caletoralis, 54.

calias, 172.

calidris, 395.

caligatus, 405.

caligLnosa, (i9.

caliginosalis, 65.

caligula, 79.

caUnaga, 1(>7.

callerebia, 95.

caUiana, 91.

callichlora, 53.

caUichrous, 256.

callidea, 43.

callidryas, 104.

callidida, 88.

callifera, 170.

caUigramma, 83.

calUonjTiius, 232.

calliope, 372.

callirhoe, 97.

callista, 133.

callithea, 147.

callolophus, 348.

callophis, 311.

callopistra, 108.

callopistria, 72.

callospira. 144.

calluella, 293.

callula, 292.

callyna, 70.

callyodon, 247.

calogramma, 75.

caloperdix, 391,

calophrynus, 291.
calophylla, 133.

caloptinus, 4.5.

calorampluis, 35i).

caloiiflca, 67.

caloruis, 3^6.

calotes, 333.

calpe, 71.

calpenia, 86.

calpunius, 153.

calvus. 402.

calyculus, 170.

calymuia, b9.

calyptomena, 354.

calyx, 164,

cama, 99.

camadeva, 101.

cambaiensis, 389.

camdeo, 93.

camena, 94.

camorta, 102.

campana. 67.

campostenius. 111.

caualiculata, 143.

canalifera, 170.

canaliferalis, 64.

canarium. 152.

canceUana, 153.

cancellata, 15().

caucellatus, 152, 197.

cancer, 3 1

.

cancila, 261.

cancilla, 157.

cancrivora, 469.

cancrus, il3.

candelaria, 39.

Candida, 53, 146, 406.

Candidas, 396.
candyra, 78.

canente, 346.

canerkes, 85.

canescens, 395,

canicapillus, 349.

caniceps, 409. 415.

canidia, 104, 143.

canis, 466.

canius, 257.

canna, 72.

canningi, 397.

cancrus, 359.

cantao, 43.

cautharis, 109.

canthanis, 142.

cauthecona, 43.
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cantiana, 303.

cantori, 313.

cantoria, 3 i3.

cantorii, 340.

cantoris, 113, 228, 320,

331.

capella, 65.

caperata, 231.

cape-ssens, 17.3.

capetusaria, 02.

capila, 01.

capillacea, 134.

capi-ssa, b7.

capitali.s, 380.

capitaneus, l.'il.

capitium, IT-').

capnodes, 05.

capra, 400.

caprata, 371.

capreata, 57.

caprilia, 58.

caprimulgxis, 08, 355.

capucinus, 141.

capulus, 15'<.

caput-serpentis, 153.

cara, 301.

caradrina, 74.

caranea, G-*.

caranx, 216.

carbo, 402.

carcineutes, 353.

cardisoma, 20.

cardita, 133.

cardium, 131, 132.

cardui, 07.

caretta, 344.

caricse, f-O.

carinatus, 31, 208, 313,

328.

carinifera, 145.

camatica, 202.

camaticum, 118.

camelian, 13.

cameola, 146, 153, 166.

caniifex, 20.

carpodacus, 385.

carpophaga, 388.

carutta, 213.

caryophyllacea, 309.

casarka, 300.

cassidula, 173, 173.

cassitirite, 12.

castabala, 87.

castalia, 00.

castanea, 65.

castanealis, 65.

castanearia, 03.

castaneicauda, 377.

castanelceps, 377.

castaneipars, 78.

castaneus, 120, 356.

castanopterum, 407.
castor, 00, 105.

castra, 174.

casyapa, 105.

catacanthus, 43.

catamita, 88.

catastoma, 175.

catena, 142.

catenaria, 57, 60.

catephia, 60.

catilla, 104.

catinata, 108.

catinus, 149.

catla, 205.

catocala, 69.

catocaloides, GO.

catoxantlia, 112.

catus, 151.

caudata, 85.

caudatior, 418.

caudatus, 368.

caurica, 153.

causia. 173.

caustoloma, 62.

cavasius, 251.
cavatus, 350.

cavifrons, 231.

cavira, 83.

cecidomyia, 48.

cetena, 74.

celebicum, 44.

celeia, 81.

celerena, 85.

celerio, 89.

celinde, 101.

cellulo.saj, 21.

cenia, 258.

ceni.s, 85.

cenobita, 27.

centaurus, 04, 100.

centropu.s, 300.

centrotus, 39.

centrotypus, 39.

cephaloxys, 40.

cephalus, 264.

cephise, GG.

cerace, 53.

ceracupes, 113.

ceramensis, 105.

cerastioides, 73.

cerateUa, 53.

ceratophthalma, 30.

Cerberus, 3o4.

cercopis, 38.

cercotrichus, 371.

cerobralis, 21.

cerithiopsis, 150.

cermatia, 32.

ceroplesis, 109.

cerostoma, 53.

certhia, 77, 302.

certior, 07.

cerura, 81.

cervaria, 53.

cervina, 7i >, 74, 75, 84, 89.

cervinalis, 05.

cervinaria, 57, 58, 62.

cerviniceps, 355.

cervinu.s, 375.

cervulus, 458.

ceryle, 353.

cerynia, 30.

cestoda, 20.

cetho.sia, 08.

cetra, 165.

ceylanica, 137.

ceylouensis, 133, 151, 382,

40G.

ceylonica, 307,

ceyx, 353.

chaca, 257.

cbacunda, 274.

cliaimoiTomis, 372.

cliKrocampa, 80.

chx>rodes, 63.

chx'rop.s, 243.

cha;todon, 190.

chalcococcyx, 350.

chalcoparia, 301.

chalcophaps, 381).

chalcopyrite, 10.

chalcosia. 84.

chalcostetha, .361.

chalybajus, 386.

chalybea, 111.

chalybealis, 04.

chalybearia, 56.

chalybeata, 6o, 7o, 74.

cLalybeatus, 76, 264.

chama, 131.

chamunda, 01.

chandala, 02.

chandica, 05.

Chandra. 00.

chaon, 10.5.

chaptia, 378.

charadrius, 393.

charaka, ;)6.

charcharius, 284.

charicles, 105.

charltoni, 391,

charonia, 97.

charpentieri, IG4.

chasmina, 7-5.

chatamba, 84.

chatareu.s, 203.

chatoessus, 274.

chau.s, 473.

chaya, 91.

checupa, 73.

cheela, 40.5.

cheilinus, 244.

clieilodiptenis, 195.

cheiromeles, 438.

chela, 271.

chelidon. 357.

chelidorhynx, 382.

chelmo, 200.

chelonia, 343.

chelura, 84.

chelyconus, 151.
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chemnitzii, 128, 133, 149.

cliersydrus, 304.

chettusia, 393.

chevana, 99.

cliibia, 379.

chOdi-eni, 98, 113.

chilena, 78.

chilo, 64.

chimarrogale, 440.

chinensis, 47,94, 112, 137,

157, 296, 307, 391, 442.

chiuqiiis, 390.

chione, 13.3.

chiragra, 25.

chiron, 105.

cliLnirgus, 396.

chitala, 277.

chiton, 171.

chitra, 340.

chlamys, 126.

chloenias, 114.

chlorea, 66.

chlorine compounds, 11.

chlorion, 118.

chloris, 114,319, 353.

chlorocephalus, 370.

chloroleiica, 53.

chlorolophus, 347.

chlorophsea, 360.

chloroptera, 388.

chloropus, 391, 396.

chlorurus, 244.

chnaura, 56.

choinix, 172.

choirrhynchus, 272.

chola, 267.

chondrodite, 14.

choreutes, 53.

chorinemus, 217.

choi-inus, 32.

chorodna. 63.

christateUa, 333.

christiancB, 174.

chromalaria, 65.

chromus, 90.

chrysseglia, 86.

chrysalis, 165.

chrysame, 147.

chrysea, 365, 373.

chrysippus, 101.

chrysochroa, 1 1 2.

chrysocoris, 43.

chrysogaster, 479.

chrysogenys, 361.

chrysolineata, 60.

chrysopelea, 305.

chrysophanus, 93.

chrysophlegma, 347.

chrysophiys, 206.

chrysorabdia, 87.

chrysorihoeum, 361.

chrysostoma, 169.

chrysotsenia, 192.

churia, 72.

churinga, 86.

cibaritis, 99.

cicada, 40.

ciconia, 397.

cidaria, 56.

cidosa, 79.

ciliata, 69.

ciliatus, 197.

ciligera, 75.

cilium, 75.

cimex, 40.

cimicodes, 63.

cinclorhynchus, 364.

cincta, 155, 208.

cincticauda, 273.

ciuctimanus, 4o.

ciuerascens, 88, 295, 416.

cinerea, 89, 393, 395, 397.

cinerealis, 55.

ciuereata, 56.

cinereus, 220, 278, 366,
381, 396, 421.

cingulatus, 42.

cinnaniomea, 74, 77, 398.

circe, 84, 133.

circia, 400.

circinata, 85.

cii'culitaria, 62.

circumdata, 83.

circumsignata, 67.

circumsuta, 126.

circus, 405.

cirrhina, 265.

cirrhites, 206.

cirrochroa, 97, 98.

ciiTosus, 142.

cispia, 88.

cissa, 387.

cisticola, 373.

eistopus, 181.

citreUa, 52.

citriua, 84, 104, 304.

citrinus, 228.

cixius, 39.

eladocera, 24.

clanculus, 169.

elanga, 404.

clanis, 89.

clara, 83.

clarias, 257.

clai-us, 142.

clathureOa, 142.

clausilia, 176, 177.

clavata, 39, 43.

clavifera, 66.

clemanthe, 102.

dementia, 134.

cleobis, 93.

cleonora, 104.

cleonus, 109.

cleora, 61.

cleosiris, 88.

clerodendrella, 52.

clerome, 101.

cleryi, 151.

climacterica, 172.

clinia, 99.

cloanthus, 10.5.

clostophis, 166.

clotho, 89.

clupea, 275.

clupeoides, 271.

clypeata, 27.

clysesalis, 54.

clytia, 68.

clytus, 109.

cnacalis, 98.

cnejus, 92.

cobitidina, 272.

coccinatus, 140.

coccinea, 87.

coccinella, 107.

coccineus, 126.

coccus, 37.

coccystes, 359.

cochineal, 36.

cochineusis, 13.3, 242, 256.

coclioa, 375.

codes, 97.

cocotropus, 209.

cocteaui, 330.

cocytodes, 69.

cocytus, 99, 100.

codonodes, 175.

codestina, 39.

ccelophyUus, 428.

cognebertii, 42.

cohaerens, 68.

coUia, 274.

coitor, 213.

colaca, 91.

coleopterorum, 33.

colias, 103.

colimba, 103.

colina, 154.

collaris, 122, 300, 463.

collita, 86.

collocalia, 357.

colluroides, 380.

colobesthes, 39.

coluber, 300, 388.

colubriaus, 279.

columba, 152.

columbeUa, 148.

columella, 98.

columnaris, 157.

comata, 358.

comatula, 19.

comatus, 351.

combusta, 81.

combustaria, 61.

comiboena, 60.

commersonii, 194.

commixtus, 378.

communis, 391.

comoroensis, 172.

comosa, (;7.

comparataria, 61.
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complanata, 134.

complicata. S3.

comjjluvialis, 172.

compositata, 57.

compressa, 17, 129.

compressus, 178, 217.

comprimens, 0.').

compsosoma, 300.

compta, 75.

concatenalis, 54, 5G.

concateuata, 2Ui.

concinna, M4.
concolor, 83, 151, 3C8,

397, 410.

concordalis, 56.

concreta, 353.

conchyalis, 55.

conchylis, 53.

condanurus, 304.

couditceus. 71.

conl'erta, 77.

conflnis, 173.

conflucus, 73.

coiifucius, 100.

confusa, 75.

conica, 158.

conifer, 38.

conjugata, 72.

conjungens, 172.

couoidalis, 14G.

conoidea. 167.

conscitalis, 65.

con.septa, 173.

consignata, 74.

cousimilis, 45, 75, 98.

consobrina, 69.

consociellus, 64.

cousorta, 83.

conspersa, 39, 76.

coiLspersus, 48.

conspicua, 68, 1.35.

con.stantia, 96.

constellata, 71, 73.

constricta, 71.

constrictus, 136.

conta, 252.

coutenta, 67.

coutiguata, 61.

continua, 70.

contra, 385.

contractus, 141.

contrarius, 158, 176.

couula, 173.

conu.s. 151.

convallata, 172.

convectaria, 59.

convexisculus, 178.

convolviili, 90.

coon, 105.

copper, sulphantimonite
of, 11.

co|iris. 112.

copsychus, 371.

coptocycla, .108.

cor, 133.

coracias, .3.50.

coracina, 357.

coralliophaga, 134.

corbicula. 132.

corbis. 132.

corbula, 137.

cordiformis, 136.

core, 102.

coremia, 57.

coriacea, 344.

coriscium, 52.

cornigera, 147.

coruucopiK, 168.

cornu-venatorium, 164.

coromanda, 353, 40().

coromandeliaua, 47.

coromandelianus, 399.

coromaudelicus, 391.

coromandus, 359, 398.

coronata, 31, 66, 143, 319,

.358.

coronatus, 16!), 373, 386.

coronaxis, 151.

corotia, 62.

corrieanus, 130.

corrugata, 155.

corrugatus, 13u, 170.

corsula, i36.

corundum, 11.

coru.sca, 84.

corvus, 387.

corydalla, 375.

corydon, 354.

corymica, 62.

corynodes, 108.

coryta, 97.

corythus, 89.

cosmocarta, 38.

ccsmophila, 70.

co.smopteryx, 52.

co.ssa. 87.

cos.soides, 82,

cossu-s, 76.

costalis, 63, 65, 74, 75, 111,

169.

costellaria, 147.

costellifer, 144.

co.stimaculata, 58, 70.

costinotalis, 65.

costistrigaria, 62.

costigera, 73, 82.

costipannaria, 57.

cotanda, 99.

cotlo, 269.

cottonis, 96.

cotuniix, 391.

cotuza, 67.

cotyle, 356.

couana, 343.

cracalis, 63.

crambus, 64.

crangon, 25.

crania, 124.

craspedonta, 108.

cras.sa, 102.

cras.satella, 133.

crassiceps, 21.

cra.ssicollis, 21, 321, 338.

crassicornalis. 55.

crassipenni.s, 73.

crassispinum, 196.

crastea, 102.

crateropus, 368.

crawangensis, 44.

crawfurdi, 347, 390.

creataria, 61.

creatonotu.s, 82.

creberrima, 6(i.

crebristriata, 131.

crecca, 400.

creneUa, 128.

crenilabris, 336.

creuulari.s, 142.

crenulata, 45, 144, 147.

crenulifera, 30.

crepidula, 158.

crepitan.s, 392.

crepusculari.s, 68.

cretaceous group, 3.

creusa, 85.

cribraria, 153.

cribrUirata, 147.

cricula, 79.

criniger, 368.

crinigera, 373.

crioceris, 108.

crlspata, 153, 166.

crispatus, 130, 16(;.

crispifrons, 365.

crispisukatus, 130.

cristatrix, 71.

cristatus, 89, 3S0, 454, 479.

crocale, 104.

crocatus, 164.

crocea, 72.

crochroa, 373.

crocidura, 440.

crocina, 167.

crocisa, 122.

crocodilus, 335.

crocopterata, 63.

crocopus, 387.

croesi, 81.

cromileptes, 188.

cruclata, 43.

cnicibulum, 158.

cruciferuni, 31.

crucigera, 43.

cruentaria, (>3.

cnientata, 147.

cruentatuni, 361.

cruentatus, 299.

cranienoplithalmus, 216.

crusalis, 3(;2.

crypsirhina, 387.

cryptocephalus, 108.

cryptogranima, 133.

34
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cryptomphalus, 1G4.

cryptosoma, 174.

cryptothella, 8:5.

cryptotymisana, 40.

ciysogaster, 34.

ctenocardia, 132.

ctesia, 04.

cuchia. 277.

cuciiUata, 86, 12.';, 387.

cuciiUatus, 16G, 3G3.

cucullia, 72.

cuculoides, 407.

cuculus, 359.

cucumeriua, 147.

culapa, 95.

culex, 49.

culibata, 38.

culicipeta, 373, 382.

cultellus, 130.

cuma, 146.

cumingiana, 178.

cumingii, 138, 144, 148.

cuneata, 47, 57, 134.

cuneatus, 135.

cuiiiculus, 44.

cuora, 337.

cuprea, G7, 70, 74.

cuprealis, 56.

cupreaiia, 57, 61.

cupreipennis, 102.

cupriua, 75, 76.

cuprinalis, 56.

cuproviridalis, 64.

curculionides, 43.

curetis, 94.

curius, 106.

cm-onicus, 393.

cui-sitans, 373.

cursoria, 44.

curta, 320.

curvilinea, 68.

curviplena, 73.

cutia, 377.

cyane, 98, 372.

cyanea, 363, 380.

cyanecula, 372.

cyanella, 329.

cyaneus, 363.

cyanicollis, 108.

cyanipennls, 108.

cyaniveutris, 369.

cyanivltta, 68.

cyanocephalu.s, 408.

cyanocincla, 363.

cyanocincta, 318.

cyanoderma, 365.

cyanophlictis, 290.

cyanopogon, 370.

cyanotis, 349.

cyanouroptera, 377.

cyanura, 108.

cyclndela, 114.

cyclaspis, 17.5.

cyclemys, 337.

cyclohelix, 164.

cyclopelta, 42.

cyclophorus, 163, 164.

cyclopides, 92.

cyclopteryx, 64.

cyclosia, 84.

cycnus, 101.

cydallma, 55.

cygna, 83.

cygnus, 75.

cylindra, 147.

cylindrelloidea, 177.

cylindiica, 140.

cyliudrophis, 21)8.

cylindrus, 176.

cyllo, 96.

cyllota, 67.

cymbium. 138, 221.

cymborhynchus, 354.

cymbiilum, 140.

cynoglossus, 249.

cynomolgus, 477.

cynouycteris, 425.

cynopterus, 424.

cyntliia, 80, 97.

cyomis, 382.

cyprsea, 152, 153.

cypricardia, 134.

cypiinoides, 276.

cypselus, 357.

cyrena, 132.

cyrestis, 97.

cyrtacanthacris, 45.

cyrtodactylus, 332.

cyrtotrachelus, lu9.

cysticercus, 21.

cythera, 142.

cytherea, 133.

d.

dabarita, 73.

daboia, 312.

dabryi, 361.

dactylus, 147.

daflla, 400.

dalader, 42.

dalei, 47.

dalhousise, .354.

dalima, 63.

dalpada, 43.

damaris, 96.

damascensis, 395.

damata, 81.

damoalis, 54.

damodara, 81.

damor, 76.

dan, 91.

danals, 101, 102.

danava, 99.

dangila, 264, 270.

daniconius, 269.

danio, 270.

danna, 92.

daos, 102.

dapha, 103.

daphnis, 90.

daiaba, 5(i.

darada, 103.

darapsa, 90.

daraxa, 99.

darjelinensis, 431.

darlisa, 98.

darpa, 90.

dasahara, 90, 104.

dasarada, 105.

da.sycliira, 83.

dasypogon, 49.

datnioides, 198.

daudini, 352.

dauma, 364.

daurica, 268.

davisoni, 307, 350, 39S,

405.

dayana, 30, 303.

dayanum, 176.

debis, 95.

debitaria, 62.

deceptatura, 63.

decetia, 62.

deci.s.sima, 7.5.

declinata, 75.

decora, 122.

decorata, 63, 76.

decoratus, 89, 146.

decumanus, 418.

decussata, 57, 61, 128,

167.

decus.satus, 193.

defecta, 87.

deflcieiLS, 67.

deflorata, 69, 135.

deioiie, 102.

delecta, 74.

delesserti, 149.

deliaria, 59.

delias, 102, 103.

delicata, 87.

deloleon, 105.

delphinula, 169.

delphis, 100, 101.

deltas, 129.

deltoides, 64.

demiegretta, 398.

demodex, 33.

deudrochelidon, 358.

deiidrocitta, 386.

dendioconus, 151.

dendrocygua, 399.

deudrophila, 362.

dendrophis, 305.

dentalium, 139.

dentata, 60, 337.

dentatrix, 88.

dentatus, S9, 113, 152.

deuticiilata, 70.

dentiliuea, 82,
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dentilinearis, 05.

deutiliiieata, (Jl.

deutisignata, 60.

deodata, 9o.

depressa, liG, 168, 337.

depressaria, 53.

desa, 101.

descombesi, 102.

deshayesii, 147.

designata, 75.

destructor, 4y.

dercas, 104.

dermatocera, 165.

dermatochelys, 344.

dermestina, 147.

deva, 94.

devaca, 104.

dextrorsa, 175.

dhauada, 91.

dharma, 75, 77.

tUioIaria, 6±
diacamma, 118.

diacauthus, 213.

diadema, 98, 319, 428.

diademoides, 96.

diana, 302.

dianthecia, 73.

diaphana, .'^5.

diapromoipha, 108.

diardi, 36(1, 472.

dibamus, 329.

dicaium, 361.

dicheUa, 53.

dichoceros, 350.

dichocrosis, 56.

dlchromia, 64.

dicnuilbrmis, 379.

didactyhim, 209.

didrich-seuii, 173.

dieneces, 93.

diflusaria, 59.

dlfrsea, 95.

digama, 86.

digramma, 196.

dilabiatus, 150.

dilatatus, 31.

dilaticoUis, 43.

dilectus, 92.

dilipa, 99.

dilophyiTis, 332.

diniidiata, 118, 122.

dimidiatus, 244.

diniinuta, 45.

dindymus, 42.

dineutes, 114.

dinumma, 70.

diodes, 104.

diodon, 283.
diores, 101.

diphilaja, 84.

diphilus, 105.

dipIio.s, 135.

diphtera, 76.

diplodon, 173.

dipplommatina, 1G6.

dijj.sas, 93, 306.

dipterygia, 75.

dirempta, 60.

dirtea, 100.

discalis, 73, 81.

disceqDtalis, 55.

disoibiiuinea, 76.

disciuigra, 82.

discinota, 81, 8.'5.

disclsigua, 87.

dLscisigiiata, 73.

discispilaria, 62.

discispilota, 100.

discissa, 60.

discistriga, 65, 68, 72, 87,

90.

discivitta, 83.

discocephala, 49.

discoguallius, 262.

discoidalis. 172.

discolor, 362.

discophora, 101.

discospilata, 63.

disjimcta, 86.

dispar, 261.

disparilis, 128.

dispeusata, 61.

disrupta, 85.

dissectus, 74.

dissemuroides, 379.

dissemurus, 379.

dissimilis, 105, 157.

dissimulata, 60.

dissita, 60.

distaus, 151.

distermina, 167.

distiiicta, 76.

distiuctaria, 60.

distoma, 20.

distorta, 73, 87.

distrigalis, 55.

diurualis, 54.

diumaria, 62.

divaca, 103.

divakara, 87.

divapala, 60.

divaricata, 133.

diversa, 45.

diversalis, 56, 65.

divisa, 72, 82, 83, 86.

divisalis, 65.

divisaria, 58.

divodasa, 91.

divulsa, 67.

dobsoni, 380.

dochmius, 22.

docirava, 57.

dodona, 95.

dolgoma, 87.

dolichoides, 90.

dolium, 148.

dolon, 101.

dolopia, 92.

domesticus, 33.

domicola, 3.56.

domiua, 222.

dorainica, 75.

doiiax, 135.

d'orbigiiyi, 156.

dorsali.s, sO, 1 19.

dorsata, 119.

dorylloides, 118.

dorylu.s, 1 17.

doryura, 331.

dosiuia, 134.

dotata, 67, 69.

doubledayi, 102, 105.

dougalli, 4<il.

draciena, 326.

draco, 332.

draconis, 225.

drapeto(les, 58.

dreata, 8 4.

drepane, 202.

drepanodes, 62.

drepanoides, 79.

diillia, 142.

droma.s, 394.

droua, 101.

drumila, 95.

druna, 91.

drusia, 96.

dryas, 89.

drymocataphus, 366.

drymoica, 373.

dubia, 377, 393.

dubiosa, 142.

dubitaria, 69.

dubiiis, 43.

ducalis, 39, 94.

duclosiana. 148.

ductaria, 57.

diulu, 99.

dudusa, 82.

dugong, 446.

dukhuuensis, 374.

dulcis, 72.

dulcissima, 71.

dules, 196.

dumetorura, 372.

dundubia, 40.

dunkeri, 107.

dupaiia, 80.

duplexa, 80.

duplicans, 72.

duplioata, 150, 157.

dussiimieri, 234.

dussumieria, 276.

duvaucellii, 354.

dyctiophora, 39.

dyodercus, 42.

dyrtae, 95.

dysallacte, 54.

dysdercus, 42.

dysoni, 135.

dytiscus, 114.

dulcis, 87.
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duodenalis, 22.

dui-ga, luu.

e.

earlii, 3G8.

earth oil, 14.

ebenus, 147.

ebiilea, 54.

ebiileata, G3.

ebuiTia, 143.

eburneigutta, 62, 83.

ebiirneus, 151.

echaua, C4.

echerius, 95.

echinata, 144, 145.

echinatus, 209.

echiuococcus, 21.

ectvuictio, 261.

edeul, 445.

edeuiaua, 338.

edentula, 218.

edila. 372.

edocia, 85.

eductana, 53.

edusa, U)3.

edwardsii, 30, 80.

efflorescens, 09.

egens, 86.

egeon, 95.

egista, 98.

egnasia, 65.

elanga, 268.

elanus, 405.

elaplii.s, 3O0.

elaps, 309.

eldi, 45G.

electrina, 125.

elegans, 26, 29, 88, 144,

153, 381.

eleonora, 58.

eleotris, 230.

elephas, 447.

elepheuor, 105.

elgina, 405.

elis, 118.

elisa, 177.

ella, 90.

ellioti, 321.

elongata, 17, 134, 336.

elongatum, 132.

elplios,'62.

elpis, 92.

eltola, 91, 94.

elva, 93.

elymnias, 96.

emargiiiata, 71, 11.3.

emberiza, 384.

emene.s, 118.

emeria, 369.

emersaria, 58.

emis.saiia, 59.

emittens, 82.

emma, 334.

emodes, 98.

emyda, 341.

emys, 336.
endiopia, 63.

engina, 148.

eugraulis, 273.

enhydrina, 321.

enhydris, 303.

enispe, lol.

ennea, 177.

eimomos, 63.

ennomosaria, 62.

entella, 86.

entomogramma, 68.

eonycteris, 425.

eozoon, 17.

epseromia, 45.

ephippium, 127, 240.

epliippus. 202.

ephyrodalis, 65.

epibulus, 244.

epicles, 93.

epiclines, 38.

epiicopeia, 84
epicrium, 2S8.

epijarbas, 93.

epiladeua, 107.

epimuta, 100.

epiona, 99.

episcopalis, 146.

episcopus, 397
episemida, 74.

epi.spari.s, 65.

epixauthus, 31.

epona, 153.

epycides, lOo.

equestris, 47.

eqmtalis, 82.

equula, 218.

erasmia, 84.

erastria, 72.

ercheia, 70.

erebomorpha, 63.

eiebusaria, 63.

eremita, 127.

ere.ssa, 82.

erethistes, 251.

ergolis, 97.

erinaceus, 149.

eriphia, 31.

eristalis, 49.

elites, 96.

erithonlus, 105.

eronia, 104.

erosia, 58.

erota, 97.

erpomis, 377.

eryclna, 133.

erygla, 69.

erj'lus, 94.

erymaiithis, 98.

erythaca, 383.

erytlirinus, 385.

erythrocepbalus, 354, 377.

eiytlirodon, 247.

erythrogaster, 364.

eiythi'ogeuys, 366, 408,
421.

erytlirognatlms, 360.

eijrthropleuia, ;173.

erythroptera, 365.

erythi'opus, 403.

erythropygia, 356, 386.

erythi'orhyncha, 361.

eiythrospilus, 227.

erythrosterna, 383.

erythrura, 384.

erythrurus, 313.

esacus, 392.

eschata, 64, 76.

esperi, 102.

estigena, 77.

estrelda, 384.

eterusia, 85.

ethiou, 93.

etliope, 96.

etolus, 94.

euagoras, 41.

eucbaris, 102.

enclielus, 170.

eucbera, 63.

euclilore, 112.

eucluomla, 82.

eudamippus, 101.

eudeudrium, 17.

eudromias, 393.

eudynamys, 359.

eugenei, 362.

euglypMs, 55.

eulabes, 386.

eulima, 150.

eulophotes, 397.

eumelia, 59.

eumolphus, 100.

eumolpus, 94, 1C8.

eupatorius, 408.

eupatoru.s, 112.

eupitliecia, 57.

euptea, 102.

euplectella, 17, 24.

euplexia, 73.

euplexoptera, 45.

euplocamus, 390.

euplocia, 88.

euprepides, 328.

euproctls, 83, 84.

euriptera, i54.

eurlpus, 98.

eurois, 73.

europa, 95.

eurybatus, 109.

eurybrachys, 39.

eurycercus, 360.

euryclealis, 54.

eurylaimus, 354.

eurymene, 0.3.

eurynorhynchus, 395.
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eurypylus, 105.

eurystomus, 350.

eurytela, i)7.

eurytion, 88.

euryzona, 3:t7.

eusarcoris, 43.

euschema, 85.

euschemoides, 85.

eusemia, fS8.

euspiza, 385.

eusthenes, 42.

eutelia, 71.

eutliymhis, 101.

eutricliocheles, ifi.

eutropiichthys, 258.

evan, U)5.

evanida, 156.

evelina, 99.

evippe, 104.

evolans, 262.

evulsalis, 64.

exacutus, 177.

exasperata, 147.

excalfactoria, 3!)1.

excavata, 108, 133.

excellens, 164.

excisa, 134.

exclusa, 59, 61.

excubitor, .'-5.

exigua, 150, 329.

exilis, 166.

eximius, 122.

exocoetus, 261.

exolescens, 131.

exostoma, 260.

exotica, 72.

expaiisa, 235.

expansus, 164.

exsanguis, 75.

extensa, 65, SO.

exterior, 75.

externa, 73.

extinctorium, 158.

extranoa, 75.

exul, 173.

exultans, 45.

exustus, 178.

fabiiis, 101.

fairbanki, 142.

falcata, 53, 65.

falcataria, 63.

falcatella, 52.

falcinellus, 398.

falcipeimis, 77.

falco, 402.

falconaria, 58.

falcula. 199.

farri, 191.

fartoidea, 177.

fasceUina, 65.

fascialis, 64.

fasciata, 58, (;2. 69, 73,

76, 87, 320, 397.

fasciatum, 228.

fascStus, 178, 189, 205,

239, 306, 312.

fasciolaris, 21.

fasicolaria, 146.

fastigiata, 173.

fastigiatum, 158.

fastigium, 146.

fatalis, 47.

fatua, 107.

fautrix, 68.

fayreriana, 320.

feddeiii, 130, 105, 175.

feddenianus, 166.

feducia, 68.

feliceps, 230.

I'eliclata, 59.

felina, 152.

felinaria, 57.

felinia, 66.

felis, 470.

feuestraria, 60, 62.

fenestrata, 71.

feniseca, i'lH.

feranla, 3o3.

feiTea, 85, 372.

ferrit'asciata, 86.

ierrina, 45.

ferruginaria, 57.

ferruginea, 38, 77, 81 , 442.

ferruginous, 382, 390,412.
ferruginosum, 366.

fessorius, 118.

festiva, 75.

fiber, 401.

flcula, 148.

ficus, 86, 149.

fleldii, 103.

figurata, 73, 86.

iilamentosa, 140.

filamentosus, 199.

fllodes, 55.

filosa, 147, 176.

flmbriata, 5;», 61, 132.

flmbriatuni, 131.

flnlayisoni, 3(is.

flrmamentum, 71.

fissurella, 170.

flstularia, 237.

flabellicomis, 84.

flabellifera, 67, 87.

flammatra, 73.

flammaxiJlaris, 361.

flaminifer, 381.

flata, 39.

flava, 148.

flavala, 56.

flavalis, 82.

flaveolus, 368, 384.

flave-scens, 47, 83, 326,

368.

flavibasalis. 54.

flavicollis, S(!, 398.

flavicosta, 87.

flavicoslana, 53.

flavidiveutris, 384.

flavidu.s, 151.

flavigula, 464.

flavilabri.s, 164.

flaviniacula, 83.

flaviimclia, 3 17.

flavipeiinis, 44.

flavirostris, 201.

flavistignia, 74.

flavivena, 73.

flavivenosa, 87.

flaviventris, 309, 37.3.

flavi-viridis, 373
flavo-c.Truleus, 189.

flavol'asciata, 52.

flavolimbatus, 105.

flavolineatus, 204.

flavolivacca, 373.

flavomaculata, 50, 1 1 4.

flavoraargiuatus, 282.

flavula, 7fi, 368.

flegya.s, 95.

flexuosus, 39.

floralis, 119.

florea, 119.

floreu.s, 76.

florescens, 76.

fluctuo.sa, 15.5.

fluniinalis, 139, 44C.

fluviatilLs, 154, 170, 393.

fodina, 07.

foliaceus, 131, 164.

folliculorum, 33.

folus, 1)0.

forabili.s, 172.

fordonia, 303.

formica, 117.

formosa, 97, 104.

formosus, 35, 311, 34i >, 435.

for.skalia, 170.

forsteri, 2ii6.

fortissima, 73.

fortisulcata, 137.

fortunatus, 81.

fortuuei, 150.

fossalatus, 170.

fossUis, 258.

fossoro.s, 118.

foveolatuis, 170.

fragilis, 131.

fraucesiaj, 156.

francia;, 100.

francica, 358.

francisca, 96.

francolinus, 391.

frankii, 97.

franklini, 349.

fraterna, 168.

freja, 91.

freuatalis, 56.
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frenatus, 240, 330.

frinefiUarius, 403.

frithi, 7!).

frontalis, 31, 362, 374,461.
fronticinctus, 305.

frugalis, Of).

frustrillum, liJ7.

fucata, 334.

fulgida, .44.

fulgora, 39.

fulguraria, 63.

fulgiiratus, 163.

fulgurita, 63, 81.

fulica, 396.

fuliginosa, 372, 440.

fullonica, 6!J.

fulmiuaus, lOS.

fiilminatus, 142.

fulva, ?,'.)'.), 421).

fulvicollis, 388.

fulvida, 70.

fulvidorsalis, 5.5.

fulvocincta, 142.

fulvoliirta, 82.

fulvotoenia, 67.

fulvns, 121, 191, 393.

funiculata, 156.

furcatus, 117.

furcellata, 43.

furcifera, 71.

fiu-cillatus, 176.

fusca, 12.S, 231, 273, 290,

306.

fuscesens, 89.

fuscicoUis, 402.

fusco-flavescens, 369.

fusco-guttatus, 190.

fu.scum, 154.

fuscus, 380, 385, 395.

fusilbrmis, 49, 176.

fusus, 142, 152.

fylla, 95.

fytchei, 85, 391.

gabata, 175.

gachua, 23S.

gadirtha, 70.

gadus, 139.

goenoptica, 176.

gagata, 259.

gagora, 254.

galactites, 149.

galathea, 26, 103.

galatheoe, 164.

galba, 103.

galena, 10.

galeocerdo, 285.

galeodes, 35.

galeopithecus, 444.

galerita, 429.

galeritus, 351.

galeruca, 108.

gallicrex, 396.

gallina, 42.

gallinago, 394.

gallinula, 152, 394, 396.

gallus, 3:»o.

gamasus, 33.

gambrisius, 97.

gammi.stes, 191.

gammoldes, 67.

gampsonliyuclius, 364.

gana, 90.

gandarites, 56.

gandhara, 86.

ganesa, 77, 105.

ganesella, 175.

ganga. 99.

gangarides, 77.

gangene, 223.

gangetica, 137, 178, 258.

gangetious, 284, 335.

gangrenosa, 153.

ganisa, 84.

gannata, 58.

garreus, 63.

gargetta, 82.

garoensis, 427.

gariTilax, 367.

garnilus, 387.

garada, 100.

garzetta, 397.

gastralis, 55.

gastrochiena, 138.

gastropachoides, 67.

gaudama, 331.

gaurena, 76.

gauropicoides, 349.

gaurus, 460.

gavseus, 460.

gazza, 219.

gecinulus, 348.

gecko, 329.

gelasimus, 31.

gelecliia, 53.

gelida, 64, 76.

gelochelidon, 401.

gemina, 84.

gemma, 172.

gemmans, 6S.

gemmata, 39.

gemmifera, 59, 71.

gemmulifera, 144.

gemoniella, 52.

generosus, 130.

genusa, 83.

geocichla, 364.

geofifroyi, 393.

geometra, 59.

geometralis, 55.

geometres, 56.

geomyda, 336.

geophila, 171.

gerarda, 303.

gerouticus, 398.

gerres, 198.

ghanam, 197.

gharialis, 335.

ghoria, 86.

gibba, 141.

gibberifrons, 40O.

gibberulus, 152.

gibbia, 133.

gibbosa, 146.

glbbula, 170.

gibbu.s, 193.

gigantea, 357.

giganteus, 3'-9, 412.

gigas, 22, 86, 89, 131, 174.

gilviberbis, 64.

ginginianus, 385.

giuiis, 2:^6.

glaber, 166.

glabra, 112.

glacialis, 84.

gladiator, 31.

glans, 147, 151.

glanycus, 82.

glareola, 392, 395.

glauca, 40, 149.

glaucaria, 60.

glaucescens, 84.

glaucidium, 407.

glauciuans, 70.

glaucippe, 104.

glauconomya, 137.

glaucopis, ^ii^, 84.

glaucus, 213, 229.

gleuea, lo9.

gle.ssula, 172.

globosa, 138, 144, 149.

globulus, 153.

glomeris, 21.

glorio.sa, 87, 90.

glorissa;, 75.

glottis, 395.

glottula, 75.

gluphisia, 82.

glutinosum, 288.

glycerion, 10.5.

glycyphana, 112.

glyphidodon, 242.

glyphodes, 54, 55.

glyphoglossus, 292.

glyptostemum, 259.

guophos, 62.

goalpara, 95.

gobiodon, 227.

gobioides, £32.

gobius, 225.

godarti, 102.

goensis, 393.

gola, 92.

gomphosus, 246.

gouiata, 91.

goniloba, 90.

goniograpsus, 29.

goniomphalus, 157.

goniosoma, 266.
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gonisoma, 31.

gonitis, 70.

gonius. 263.

gonodactylus, 2.5.

gonopliora, 76.

gonyosoma, 30.';.

goongwaree, 255.

gopala, 90.

gopara. 82.

gordius, 22.

gordoni, 414.

gordoniaj, 173.

gorsuchius, 31)8.

gortyna, 74.

gouldise, 361.

gouldiana, 177.

govinda, 40.").

gracilimanus, 31.

gracUis, 47, 171, 290, 310,

327. 373.

gracillaria, .'J2.

gracillima, 2S1.

graculus, 402.

gradata, 145.

gramineus, 313.

grammcaria, 58.

grammica, 101.

grammodes, 67.

grandis, 42, 43, S.3, 113,

333, 337, 350, 3^2.

granifera, 143, 144.

granosa, 128.

grauulatus, 109, 2SC, 304.

granulosa, 2'.tl.

graphiciis, 1G6.

graphiphora, 73.

grapholitha, 53.

grapsus, 29.

gvaptocephalus, 398.

graptodera, 108.

gratiosalis, 56.

gratulator, 173.

graucalus. 380.

gravata, 67.

gravida, 165.

grayi, 398, 468.

grayii, 340.

gregalis, 66.

gressoria, 44.

grifflthii, 142, 440.

grisea, 69, 70.

griseicapilla, 388.

griseipennis, 48.

griseus, 398.

grisola, 380.

grossa, 41.

grotea, 88.

grotei, 79, 82, 85, 102.

gruneri, 147.

grus, 391.

gryllotalpa, 45.

gryllus, 45.

gryplioides, 131.

gruerini, 79.

guinaica, 135.

gularis, 364, 36.5, 3C8, 377.

gulgula, 3S5.

gulio, 250.

gumeyi, 3G3.

gurua, 255.

gutta, 42.

guttanivis, 70.

guttata. 146, 147, 353.

guttatum, 221.

guttatus, 191. 269, 329,

335, 36.5, 374.

giittil'era, 87,

guttigcra, 39.

guttularis, 40.

guttulata, 293.

gyas, 105.

gymnapistus, 208.

gymnodactylus, 331.

gymnomura'na, 280.

gymnura, 443.

gyps, 402.

gj'rans, 89.

hadona, 73.

hadenalis, 64.

hadeni, 102.

hremacopliala, 350.

licematite, 12.

htematopus, 394.

liDBmonhoida, 72.

hoemonhous, 369.

haesitans, 65.

hainesiana, 155.

halcyon, 353.

haliactus, 404.

haliaria, 60.

haliastur, 40,5.

halicore, 446.

halicomaria, 17.

halieutisa, 224.

haliotis, 170.

halirothius, 98.

halite, 11.

halitherses, 93.

halpe, 92.

hamiltonii, 236.

haminea, 140.

hammaticherus, 109.

hamodes, 68.

hauleyanus, 177.

hanria, 90.

hapalomys, 420.

hapalus, 172.

haplochUus, 262.

haplodactylus, 207.

haplomorpha, 18.

haplosonyx, 103.

hara, 97, 251.

harak, 206.

hardwicki, .39, 112.

Iiardwickii, 320, 370, 438.

harina, 104.

hari.sa, 91.

harita, ;»9.

liarmonia, 107.

haij)a, 146.

liai'ijactes, 35 \.

harpalus, 1 14.

liaipax, 11 11.

liai'pia, 4:'.(;.

harpiocephalu.s, 436.

harpodou, 260.

hasseltii, 323, 293, 361,

434.

hastatus, 404.

hastula, 150.

liaughtoni, 165, 171, 174,
3:")5.

haumela, 21.5.

hearseyana, 86.

heblams, 11,-s.

hebomoia, 104.

hebra, 144.

hebneus, 151.

hobraicus, 246.

hecabe, 103.

hectartliruni, 1 1 3.

hector, in;").

hegesippu.s, loi.

helarctos, 462,

helcyra, 100.

helenus, 10.5.

helferi, 79, 90, 91, 175.

heliaconoides, 105.

heliaste.s, 243.

helicarion, 174.

helicil'era, 173.

helicina, (is, 167.

helicolimax, 174.

helicouia, 86.

helictis, 464.

heliola, 153.

helioinanes, 109.

heliopliobus, 74.

heliothis, 73.

helvetica, 393.

hemerophila, 61.

hemicardia, 132.

hemichelidon, 382.

hemichroma, 89.

hemicircus, 346.

hemicurus, 374.

hemidactylus, 330.

licmigymnus, 244.

hemina, loo.

hemiopta, 175.

hemiptcra, 36.

hemipus, 380.

hemirhamphus, 261.

hemispiiairiu.s, 39.

hemithearia, 60.

hemixus, 368.

hemmeroblemma, C7.

heniochus, 201.
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hepaticum, 20.

liepatizans, G5.

hepialus, 7(j.

heracula, 8:5.

herbifera, 78.

herculia, .50'.

heri, OC.

herminia, 64.

hermonassa, 74.

herodias, :i'J7.

herona, US),

herpestes, 469.

hesioue, !)6.

hesperia, 1)1.

hesteria, ;)S.

hestia, Ii)2.

hesudra, S6.

heteroblemma, 68.

heterocampa, 81.

heterodes, .55.

heterogj'iia, 116.

heteromera, 10!).

heteronychus, 1 1 2.

heterorhina, 249.

hewitsoni, 94.

hexagonata, 306.

hexagonatus, 18!), 301.

hexophthalma, 222.

hians, 124.

hlatula, 135.

hibisci, 53.

hierax, 403.

hierococcyx, 359.

hierodula, 44.

liieroglyphica, 68.

hierte, l(i3.

hilarata, 60.

liilaria, 104.

hilaris, 45.

hilda, 101.

hima, 144.

himachala, 06.

himalayensis, 3S7.

himalayica, 114.

himalayicus, 440.
hiraantopus, 396.

hinulia, 328.

hippo, 103.

hippocampus, 281.

hippocastanum, 145.

hippopus, 131.

hirsutus, 408.

hirundinicornis, 71.

hirundo, 152, 356.

hisbonalis, 64.

hispida, 30.

hispidula, 164.

hispidulus. 44.

hispidus, 224.

histia, 84.

hi.strio, 153.

histrioiiica, 272.

histiionicus, 127.

hodgii, 347.

hodgsoni, 350, 356, 373.

holacanthus, 201.

holoceutrum, 211.

holuthuria, 20.

homalocephalum, 330.

homalopsis, 304.

homaloptera, 262.

homanis, 25.

homo, 479.

homochrous, 431.

homodes, 72.

homoeocerus, 42.

homoptera, 70.

honesta, 66, 173.

hoolock, 474.
hopei, 111.

hoplites, 31.

hoplopterus, 303.

hordoiiia, 98.

horeites, 372.

hornblende, 13.

honeorum, 356.

horrida, 144, 145.

horsfiekUi, 85, 07, 208, 416.

hortulanus, 245.

hot springs, 7.

hotea, 43.

hotteutota, 379.

howra, 75, 84.

hiibneri, 85.

huechys, 40.

hulodes, 68.

hiimei, 20.

humeiaria, 61.

humerosa, 155.

humilis, 167, 377, 389.

huugerfordiana, 156, 166,

173.

huttonella. 177.

huttoni, 175.

hyagriva, 96.

hyalimax, 174.

hyalina, 163.

hyalineata, 60.

hyalonema, 17. "

hyas, 89.

hyblsea, 71.

hybteoides, 56.

hybocystis, 165.

hybrida, 401.

hydatina, 140.

hydrsecia, 74.

hydrelia, 72.

hydrillodes, 64.

hydrinus, 303.

hydrocampa, 56.

hydrocena, 167, 168.

hydrochelidon, 401.

hydrocissa, 351.

hydrophasianus, 396.

hydioiuis, 363.

hydrosaurus, 326.

hyelaphus, 456.

hyla, 296.

hylffiocarcinus, 20.

hylas, 89.

hylax, 92.

hylobates, 474.

hylomys, 443.

hylophUa, 53.

hyloterpe, 380.

hymenaria, 62.

hymenia, 56.

hymenopus, 44.

hyotis, 126.

hypKtra, 67.

hyparete, 103.

hypatula, 04.

hypena, 65.

hypenoides, 72.

hypercompa, 82.

hyiDermnestra, 69.

hypeniaria, 65.

hyperythra, 62.

hypistes, 3u3.

hypocala. 69.

hypochroma, 61.

hypoclis, 98.

hypocyana, 69.

hypogrammica, 361.

hypoleuca, 69, 173.

hypoleucos, 380.

hypoleucus, 366, 395.

hypolycoena, 94.

hyponomeuta, 53.

hypopyra, 68.

hypotasnidia, 307.

hypothymi.s, 381.

hypotriorchis, 403.

hypoxantha, 382.

hypoxauthus, 383.

hyppasia, 66.

hyppocla, 98.

hypsa, 8i;.

hypseiostoma, 176.

hypsipetes, 368.

hypsiihina, 303.

hyria, 59.

hyriaria, 50.

hyrtlii, 245.

hystrix, 132, 281, 283, 422.

ianthina, 179
ibi.s, 308.

icarius, 105.

ichthyautus, 400, 404.

ichthyura, 81.

ichthyurus, HI.
ictis, 04.

ictrix, 45.

Ideopsis, 102.

idmais, 103.

ignesoens, 79.

igneus, 381, .398.

ignipectus, 362.
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ij,Tiita, 71.

ignivorala, 08.

ilattia, 74.

ilerda, !);!.

iliacos, 118.

ilisha, 276.

illex, 168.

iUisalis, 54.

illucida, 70.

iluza, 66.

imbuta, 72, 82.

immaciilata, 40.

immaculatum, 165.

immaculatus, ;)74.

ixamundalis, 54.

imparata. 61, 7-2.

Imparatalis, 64.

impeDens, 72.

imperialis, 82, 107.

impetuosus, 122.

impiiigens, 70.

Impleta, 82.

impressa, 108.

imprimata, 59.

impudica, 133.

inaclii.s, 101.

inasqualiii, 71.

inangiilata, 68.

inaptaria, 60.

inara, 'M.

iubricata, 128.

incaniata, 147, 16!).

incaruatus, 43, 135, 146.

incei, 138.

incertus, 409.

inchoata, 58.

incisalis, 54.

incitata. 58.

inclusus, 48.

incognita, .350.

incoloialis, 54.

iucomptus, 45.

incoucisa, 84.

indica, 41, 55, 73, 75, 76,

77,81,97, 103, Hi), 147,

168, 173, 328, 340, 357,

371, 389, 396, 401, 417,

440, 445.

indicus, 35, 48, 81, 158,

181, 204, 212, 274, 35.5,

371, 373, 375, 384, 397,

401, 402, 405, 447.

indLstiucta, 87, 92, 104.

indlstiuctu.s, 169.

indrauee, 406.

indiaiii, 91.

indrasana, 88.

iudus, 405.

iiiermis, 32, 173.

inexacta, 70.

inextricata, 56.

infausta, 74.

infecta, 75.

infemalis, 89.

inflata, 132.

inflexa, 87.

inflexu.s, 136.

infligeiLs, 70.

iulVaconstricta, 157.

inliamargiiiata, 364.

int'umatu.s, 357.

iufundibuluni, 169.

iufiusaiia, 62.

iugeiis, 53.

inglisiana, 164.

iiigrami, 173.

ingura, 71.

innocens. 72.

iunomiiiata, 358
iiinotata, 45, 364.

iiiordiiiata, 82.

inoruata, 39.

iiiosciUarls, 131.

inpendens, 173.

in.sidiator, 224.

insidiatiix, 219.

insignata, 59.

iiisiguis, 40, 44, 84, 165,

177, 361, 388, 403.

insocia, 73.

iusolitus, 82.

iii.stabilis, 118.

iusidai'i.s, 17(), 3S8.

iutemerata, 40.

interliiieata, 291.

intermedia, I3<i, 155,353,
380, 38\ 391, 307^

uitennediu.s, 361, 375.

intermixta, 86.

iuterplagata, 56.

interprcs, 394.

inteiTupta, s2, 89, 152,1 94.

iutenuptaiia, 61.

inter.septa, 72.

interserta, 87.

intestinalis, 311.

inustaria, 63.

iole, 79, 369.

iopas, 145.

iora, 370.

iphis, 29.

iphita, 42, 97.

iravadia, 156.

iravadica, 15.5.

irena, 371.

iridescens, 170.

iridosmiiie, 10.

iron, bisulphide of, \0.

ironstone, 12.

irrecta, 66.

irregularis, 76.

irridata, 56.

irrisans, 14(i.

irrorata, 57, 72.

irrorataria, 61.

irus, 134.

isa, 98.

Isabella, 78, 153.

isniene, 90, 91, 99.

isocrates, 93.

isoteiuou, 91, 92.

ispidula, 146.

isscea, 98.

iva, 100.

ixalus, 295.

ixias, 104.

ixidia, 369.
ixos, 368.

ixulus, 377.

jabulara, 332.

jacobinus, 359.

jaculator, 2113.

jade, 13.

jafra, 94.

jaguaralis, 5.5.

jaiinu, 99.

jaina, 91.

jalLudra, 94.

jambah, 98.

jauiu, 93.

jaua, 84.

janaka, 105.

jangala, 94.

janira, 127, 175.

janseuii, 246.

janus, 176.

jarbua, 196.

jason, 105.

jatius, 254.

Java, 210.

javanensis, 278, 347, 3S3,

4116.

javanica, 356, 381, 397,

398, 406, 412.

javanicus, 42, 305, 354,

.360, 401, 405.

javensis, 347, 370.

jayadeva, 91.

jerdoni, 372.

jerdonia, 165.

jina, 99.

johnii, 192.

jopasalis, 54.

jouannetia, 138.

joudera, 391.

jubata, 333.

jugicostis, 155.

jugularis, 348.

julis, 246.

jumna, 99.

jiinceus, 302.

junonia, 97.

juvenilis, 134.

k.

kachuga, 338.

kakJiienensis, 270.

kakhiensis, 295, 334.

35
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kakyensis, 420.

kaliella, 173.

kallima, 101.

kamadena, 81.

kamarupa, 99.

kamorta, 94.

kamschatkensis, 372.

kanchil, 455.

kandarpa, 92.

kandura, 92.
kankena, 93.

kansa, 95.

kapirat, 277.

karemiomm, 331.

karenoruin, 175.

karsandra, 92.

katha, 86.

kashmira, 92.

kashmirensis, 97.

katinka, 80.

kansambi, 9.5.

kawaiin, 245.

kerala, 76.

kerivoula, 435.

kesava, 100.

ketengus, 254.

ketupa, 406.

khasiana, 86, 90, 96, 99.

khasianus, 92,

kienerii, 405.

kin.gii, 133.

kinkm-ka, 93.

kiosquiformis, 146.

klugii, 102.

klunzei, 275.

kochi, 154.

koelreuteri, 229.

koenigi, 42.

kondulana, 93.

korama, 66.

korros, 301.

kosala, 77.

krananda, 58.

krishna, 101, lOO.

kroyeri, 32.

kuMii, 289.

kiunahensis, 173.
kuon, 465.

kurzlanus, 167.

labeo, 263.

labiata, 128.

labiatus, 242, 463.

labiosa, 155.

labiosus, 329.

laboriosa, 119.

labrella, 178.

labroides, 243.

lacca, 37.

laccoptera, 108.

lacera, 65.

lacessalis, 65.

lachesis, 90.

lactea, 81, 392.

lacteipennis, 52.

lacticinia, 85.

lactiferialis, 55.

lactinea, 82.

lacustralis, 54.

lada, 100.

ladadra, 87.

ladon, 91.

loelia, 83.

laesalis, 65.

Isestrygonum, 106.

teta, 66, 77, 104.

Iseviceps, 121.

Isevigatus, 44.

laevis, 289.

loevissimus, 117.

lafotJa, 17.

lafresnayi, 370.

lagela, 104.

lagena, 138.

lagocheilus, 1G4.

lagoptera, 66.

lagria, 111.

lagyra, 63.

lais, 96.

laius, 92.

lalage, 103, 380.

lamarckiana, 132.

lamarckii, 152, 153.

lamia, 109.

lambls, 152.

lambrus, 31.

laminata, 134.

lampas, 143.

lamprococcyx, 359.

lampyi-is, HI.
lamta, 263.

lanbuca, 271.

lanceola, 65, 73.

lanceolata, 135, 372.

lanius, 380.

laogona, 98.

laomedia, 97.

lapemoldes, 320.

laphria, 49.

lapithis, 94.

lapsariata, 57.

lar, 474.

larentia, 57.

larina, 157.

larus, 400.

lai-vata, 429.
larvivora, 372.

lata, 43.

lateralis, 69, 114, 295.

lates, 188.

lathburii, 39.

latiaris, 95.

laticauda, 41.

laticaudus, 284.

laticLlia, 85.

laticostallis, 55.

latifascia, 78, 84.

latifasciata, 319.

latifasciatus, 104.

latimargo, 70.

latipennis, 77.

latipes, 43, 122.

latLi'ostris, 382.

latinis, 145.

latistriga, 85.

lativitta, 69, 82, 84.

lativlttaria, 57.

latro, 27.

latum, 132.

lasciocampa, 77.

lasiommata, 95.

lasiotis, 452.

laugia, 90.

laurion, 84.

lazarus, 131.

lea, 103.

leayana, 108.

lebeda, 77, 98.

lebudea, 91.

lectula, 75.

lectularia, 42.

lectularius, 40.

leda, 96, 132.

ledes, 47.

ledra, 38.

leiothrix, 377.

leis, 107.

leisleri, 432.

lemnia, 107.

lemonias, 97.

lempigi, 407.

lena, 101.

lentiginosaria, 63.

lentus, 48.

leoninus, 476.

leopardinata, 57, 62.

leopardus, 102, 191.

leparensis, 245.

lepida, 73, 78, 146.

lepidalis, 55.

lepidea, 100.

lepidiota, 112.

lepidocephalichthys, 272.

lepidurus, 243.

lepidus, 176.

lepisma, 36.

lepita, 97.

leporinus, 164.

leptaulax, 113.

lepthemis, 47.

leptobrachium, 293.

leptocirus, 106.

leptoconus, 151.

leptonyx, 464.

leptophylla, 428,

leptopoma, 165.

leptoptilos, 397.

leptorhina, 39.

leptus, 32.
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lepus, 422.

lepyrodes, 55.

leschenaulti, 3.52, 374.

lethriuus, 205.

leto, 7;).

leucania, 75, 70.

leucinodes, .'i6.

leucocephala, 372.

leucocephalus, 398.

leucocerca, 3S1.

leucocyma, 96.

leucogaster, 243, 3CP, 404.

leucogastra, 384.

leucogenys, 378.

leucolophus, 367.

leucoma, 84.

leuconoe, 434.

leuconota, 77, 384.

leucophsea, 378.

leucophasis, 251.

leucophlebia, 89.

leucopleura, 242.

leucoptera, 3!)9.

leucopterus, 387.

leucorhynchus, 380.

leucoryphus, 404.

leucospila, 74.

leucospilota, 8.5, 80.

leucostigma. 74.

leucothoe, 99.

leucotis, 387, 469.

leucura, 371, 372, 4o9.

levicula, 173.

levimana, 31.

lexias, 100,

libellago, 47.

libelhiia, 47.

libera, 85.

libythsea, 103.

libythea, 97.

licheuosa, 09, 104.

lida, 249.

lidderdalii, 105.

ligataria, 59.

lignicola, 170.

lilacma, 86.

lile, 275.

liliana, 91.

lima, 2-^9.

limacodes, 78,

Umax, 174.

limbata, 39, 42.

limbatus, 201.

limbolalis, 50.

limbolaria, 62.

limborgii, 101, 102.

limenitis, 99.

limnaetus, 405.

limniace, 101.

limouidi-omus, 375.

limopis, 129.

limosa, 395.

Umulus, 24.

Una, 108.

linchi, 357.

lindeiii, 118.

lindia. 79.

lindsayl, 319.

liiiealis, 64.

Uneata, 60, 89, 149, 155.

lineatipes, 75.

UneatonoteUa, 53.

lineatus, 151, 195, 215,

390, 395.

lineolata, 148, 168, 329.

lineosa, 77, 84, 89.

Irngua-felis, 127.

lingula, 124.

linteola, 09.

liolepis, 335.

liratula, 108.

Imcincta, 173.

liriope, 24.

lisarda, 98.

lisias, 94.

Utbada. 63.

lithocolleti.s, 52.

lithoconu.s, 151.

Uthoglyphus, 156.

Uthosia, i'^6.

litoralis, 231.

Uttoralis, 241.

littorina, 155.

Utiu-ata, 81, 89.

liventer, 405.

Uvia, 3b8.

Uvida, 143.

lividus, 151, 295.

lixus, 109.

lobatum, 118.

lobivauellus, 393.

locastra, 64.

locusteUa, 372.

loepa, 80.

lohita, 42, 94.

lokriah, 413.

lokrioides, 413.

lola, 79.

lomaptera. 112.

lonchodes, 44.

longicaudata . 95, 37.3, 37S.

longicaudatus, 233, 420.

longiceps, 321.

longicoUis, 21.

longiconiis, 53, 117.

longLmanus, 437.

longinus, 93.

longipalpis, 06.

longipennis, 65, 81, 82,

8,S, 358.

longipes, 275.

longirostra, 361.

longiro.stris, 352, 394.

longi.spina, 120.

longispinu.s, 32.

longitrorsum, 139.

lopaphus, 44.

lopha, 120.

loi)liiodes, 257.

lophopteryx, 81.

lophotes, 405.

lophotriorchis, 405.

lophura, f-9.

loreata, 320.

loriculus, 109.

loripe.s, 132.

louisa, 101.

loxostoma, 52.

loxura, 94.

lubentina, 100.

lucanus, 1 1 2.

lucasi, 89.

lucida, 142.

lucidus, 199.

luciferalis, 54.

lucilialis, 5(i.

lucina, 132.

lucionensi.s, 380.

luctus, 427.

ludovicata, .W.

lugubris, 373, 359.

luleana, 7S.

lunibrieoides, 22.

luniinosa, 68.'

lunalis, 56.

lunaris, 246, 283.

lunatus, 354.

lunula, 200.

lunulata, 71.

lunulicardia, 132,

hmulilera, 94.

lupouia, 153.

lureata, 108.

lurida, 143.

lutea, 62, 155, 231, 37:

luteata, 89.

luteiceps, 06.

luteola, 177.

lutescens, 8.3, 104.

luteus, 13(1.

lutianus, 191.

Ultra, 401.

lutraria, 134.

luxiaria, 62.

luzonensis, 374.

lycaina, 92, 93.

lycsenaria, 00.

lycsenesthes, 93.

lycetus, 89.

lycimna, 63.

lyclene, 87.

lycodon, 306.
lygniodes, 09.

lymantria, 83.

lymnx'a, 177.

lymnodytes, 290.

lymnophila, 177.

lyncomi-s, 355.

lynx, 153.

lyotodiu.s, 31.

lysan, 218.

lysandra, 96.
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macacus, 475.

macaria, 58.

macariata, 60.

maccalis, 54.

macclellandi, 265.

macclellaudii. 36^, 415.

macei, 349, 3bO.

macgrigoriae, 382.

machoeramphus, 405.

machfetes, 395.

machaon, 106.

maclolophus, 377.

maconia, 135.

maciobrochis, 86.

macrocerciis, 378.

macrocheraia, 42.

macrochlamys, 172, 17.3.

macrodon, 230.

macroglossa, 89.

macroglossus, 426.

macrolepidotus, 201, 267.

macromeris, 119.

macronemus, 2i>4.

macrones, 250.

macrophthalma, 93.

macroplithalmus, 256.

macrops, 68, 301.

macropygia, 388.

macrorhynchus, 354.

macrosila, 90.

macrostoma, 154.

macrourus, 355, 371.

maciiira, 25, 371.

macruraria, 6t.

macularia, 59.

macularis, 107.

macularius, 328.

maculata, 57, 60, 71, 84,

86, 169, 223, 303, 328,
383.

maculatrix, 88.

maculatum, 148.

maculatus, 189, 294, 330,

332, 359, 362, 375.

maculiceps, 311.

maculicoUis, 45.

maculifascia, 87.

maculiventris, 108.

maculosa, 86, 391.
maculosus, 467.

msena, 388.

niEenas, 79.

maesa, 92.

maesta, 147.

magUus, 146.

magna, 361, 362.

magnetite, 12.

magnifica, 86.

magniflcus, 174.

magnirostris, 366, 373,
380, 3S2, 387, 392.

magnum, 365.

magracanthus, 209.

magui', 257.

mahadeva, 106.

mahanimda, 77.

mahasena, 83.

mahaviia, 86.

mahesa, 99.

mahintha, 90.

mahrattensis, 349.

major, 89, 332.

malabarica, 386.

malabaricus, 190, 393.

malabaroides, 379.

malaccana, 135.

malaccen.sis, 348.361,368,

467, 4(;9.

malacopteron, 365.

malaiensis, 405.

malayana, 90, 359.

malayanus, 164, 4.')4, 462.

malayensis, 375, 378.

malayus, 41.

malelas, 96.

maliferalis, 55.

malleti, 142.

malleus, 127.

malsara, 96.

mamsenus, 45.

mame.stia, 74.

mamilla, 149.

mamma, 149.

mammillaris, 17.3.

mammillata, 149.

mananda, 98.

maudariua, 94.

mandelli, 377.

mangala, 91.

mangelia, 142.

mangels, 259.

manis, 411.

manlia, 69.

manluena, 93.

manmina, 275.

mannifera, 40.

mannlferus, 37.

manomia, 336.

manyar, 383.

marathus, 99.

marcala, 58.

marchionatus, 151.

mardaia, 83.

mareca, 400.

margariana, 291

.

margarianus, 2()6.

margarita, 58, 102, 167.

margaritata, 63.

margariticola, 145.

margaritii'era, 127, 144,

210.

margaritophorus, 307.

margaronia, 55.

maigarya, 157.

margiana, 99.

marginalis, 42, 54, 72, 130.

marginata, 21, 57, 66, 72,

128, 363.

marginatum, 240.

marginatus, 245, 424.

marginella, 04, 148.

margineUus, 42.

marginicoUis, 112.

marginulata, 144.

maria, 39.

mariije, 147.

mariaune, 104.

marmax, 100.

marmorata, 57, 85, 210,

280, 473.

marmoratus, 205, 224, 294.

mai-morea, 88.

marmorealis, 55.

marmorluia, 65.

marratii, 143.

martabanensis, 156.

martaria, 57.

martes, 464.

martesia, 139.

marthesiusalis, 55.

martinalis, 54.

martinianus, 141.

manica, 65.

maruetta, 396.

maiiilius, 238.

masalia, 72.

masoni, 38, 85, 92, 101,

102, 142, 151, 177,428.
mastacembalus, 235.

mastax, 45.

mastygophora, 64.

matema, 69.

mathura, 83.

matrona, 47.

mattliias, 91.

matiu'escens, 67.

matuta, 29. 98.

maulmaLn group, 2.

maulmeineusis, 104.

maura, 146, 158.

mauraria, 61.

mauritiana, 153.

mauritianus, 47.

maurus, 432.

maxima, 66.

may fly, 47.

mayo, 106.

mazza, 147.

meander, 39.

measles, 21.

mecodina, 65.

media, 401.

medio-canallata, 21.

mediofasciatus, 1 1 1.

mediovittaria, 57.

medius, 423.

medmaria, 57.

medus, 96.

meetana, 90, 98.

megachile, 122.
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megaderma, 430.

megalaima, 349.

megalomastoma, l(i5.

megalops, 27(5.

megaluru.s, 3(;8.

megaraera, 38.

megapodius, 3f)2.

megarhynchus, 303.

megarus, 106.

megasema, 74.

megaspila, 03, 400.

niegaspilaria, 01.

megastigma, 73.

meges, 106.

meigleptes, 348.

mekara, !)5.

melampus, 93, 178.

melampygus, 210.

nielaneus, 102.

melania, 15-5.

melanlcterus, 385.

melanippe, 57.

melanippus, Idl.

melaiiitis, 90.

melanauchen, 401.

melaiiocephalu.s,309, 371,
398.

melanochelys, 338.

melanogaster, 401, 402.

melanoides, 157.

melanoleuca, 102, 307.

melanoleucus, 4ii3, 405.

melanolopliu.s, 398.

melanope, 374.

melanopogon, 437.

melanops, 382.

melanopterus, 284, 405.

melauopus. 108, 397.

melanoscliistus, 380.

melanosoma, 227, 318.

melanostictus, 296.

melanostigma, 307.

melauostoma, 149, 15.3,

155, 178.

melanotis, 375, 399.

melanotus, 200.

melauumm, 300.

melaptarus, 244.

melastigma, 202.

meleagiina, 127.

melicerte, 07.

melissa, loi.

melittia, 88.

mellifera, 119.

melo, 147.

melongena, 147.

melophus, 385.

membliaria, 88.

membranaceus, 42.

meninou, 100.

menaka, 44, 45, 90.

menapia, 81.

mendicaria, 148.

mendicus, 41.

ni(>niutiug, 353.

meiitalis. :348.

mercatoria, (i7.

mercidaria, 01.

meretrix, 133.

mergaua, 02.

mergui group, 2.

merguien.si.s, 107, 175.

meridioualis, 04.

merops, 352.

mcria, 189.

nieriila, 377.

me.sentina, 10.3.

mesodesma, i;!0'.

mesoides, 92.

messaras, 98.

nietachiomata, 57.

metagonaiia, 58, 05.

metaUica, 74.

metamorphic rocks, 1.

metapha^aria, (i3.

metaporia, 1()4.

metcalfei, 128.

methora. ;)(>.

metroloas, 48.

miah, '.)^.

miastor, 48.

micans, 112.

micracanthus, 21.

microdon, 109.

microhyla, 292.

microlepidotu.s, 220.

microlepLs, 203.

mlcronia, 58.

microphthalmus, 250.

microphylluni, 438.

niicrophyllus. Ml.
mici-oplenis, 359.

microsciilpta, 150.

niicropteniu.s, 348.

niictis, 42.

midama, 84.

midamus, 102.

miles, 212, 301.

miletus, 95.

miliaris, 45.

mUionia, 84.

militaris, 85, 254.

milne-edwardsii, 459.

niOvus, 405.

mimela. 112.

mimus, 90.

mliicrene, 106.

niineus, 76, 90.

mineusali.s, 55.

miniatus, 190.

minima, 157.

minimus, 151, 404, 405,

426.

miniopterus, 430.

miniosata, 57.

mine, 254.

minor, 71, 142, 146, 305,

400, 421, 427.

minuta, 150, 219, 393, 395,

401.

minutellus, 64.

niinuticorni.s, 71.

miratVa, 3^5.

mirauda, 79.

miresa. 78.

miriflcalis, 55.

misippus, 98.

mitaria, 58.

mithila, 98.

mithuna, 87.

mitigata, 59.

mitis, i;i4.

mitra, 147.

mitralis, 12;), 144.

mnasicles, 96.

moclia stones, 13.

mocoa. ;!28.

modesta, 09, 75, 361.

modestus, 26, 243, 205,

271, 302, 307, 302.

modiola, 128.

mogilnik, 404.

mola, 200.

molecula, 173.

moUissima, 364.

molossu.s, 292.

moluccana, 155.

moluccanus, 24, 247.

moluccensis, 303.

molurus, 307.

monacanthus, 282.

moneta, 153.

mongolica, 393.

monile. 143.

moil ilea, 170.

monilifera, 157.

mouililorus, 176.

monUiger, 307, 382.

monilis. 74.

monoceros, 282.

monochondylaja, 131.

monochroa, 112.

monoclu'oum, 288.

monodactylus, 152.

monodonta, 170.

monogramma, 197.

monoleuca, 70.

monolitha, 70.

monopterus, 278.

monstrosa, 134.

montanus, 384.

monticola, 291, 304, 369.

monticolu.s, 355.

montivagus, 122, 435.

moolalana, 94.

moolaica, 85.

moolata, 91.

moorei, 59, 93.

morar, 269.

moreletiana, 163.

morenia, 338.

mori, 80.



542 BURMA, ITS PEOPLE ASD PRODUCTIONS.

morosella, 64.

morpheiis, 90.

mortoni, 330.

moschata, 465.

motacilla, 374.

mouhoti, 108.

moiihotii, 337.

mouletiana, 157.

mrigala, 265.

mucosus, 301.

mucronata, 75,

mugil, 236.

mulloides, 204.

multicaudata, 100.

multideus, 198.

multigutta, 85.

miiltiguttata, 82.

multilinealis, 54.

multimaculata, 306.

multipunctaria, 62.

miiltisquamosus, 142.

multistriatum, 132.

multistrigaria, 63.

multistrigata, 77.

multivittata, 82.

munia. 383.

munipurensis, 364.

mui'sena, 279.

mui'tenesox, 278.

mursenichthys, 278.

miu-dava, 91, 92.

murdjan, 211.

mui'ex, 141.

miiricata, 144.

muiicola, 435.

muricolaiia, 63.

murina, 440.

murinalis, 64.

muilida. 77.

mus, 417.

musanga, 468.

muscicoloraria, 61.

musclpeta, 381.

muscosaria, 62.

muscxilarla, 62.

musica, 145.

musicus, 371.

musiva, 145.

mustelmus, 151.

mustOia, 77.

mutabilis, 313.

mutans, 84.

mutatus, 117.

muticus, 389.

mutUatus, 331.

mycale^ 100.

mycalesis, 96.

mycteria, 397.

mycterizans, 305.

mygdon, 67.

mygnimia, 119.

myiomela, 371.

myiophoneus, 362.

myops, 67.

myra, 29.

myiina, 94.

myriodou, 206.

myripristis, 211.

myristica. 12H.

myrmeleon, 48.

myrrha, 97.

myrteta, 58.

mystaceus, 333.

mystacophanus, 349.

mystica, 70.

mysticata, 59.

mythimna, 75.

mytilus, 128.

myiirus, 150.

myxornis, 305.

myzauthe, 362.

n.

nada, 95.

nadina. 103.

nasnia, 70.

nsevia, 404.

naga, 90.

nahara, 66.

nair, 4i;4.

naja, 308.

najabula, 88.

nakula, 100.

nala, 96.

nalua, 194.

nama, 98, 103, 193.

nana, 166.

nanda, 77.

nandina, 98, 263.

nandus, 205.

nanus, 359.

naphtha, 14.

napu, 455.

narada, 94, 100.

naraka, 104.

nararia, 71.

narasingha, 96.

narathm-a, 94.

narinari, 287.

naritus, 283.

narkondami, 351.

nasa, 49.

nassa, 143, 157.

natica, 149.

natron, 14.

naucum, 140.

nautilus, 179.

naviceUa, 168.

naxa, 83.

naxia, 67.

naxiacoides, 74.

nebularia, 147.

nebulosa, 74,87, 133, 173.

nebulosus, 326.

necho, 101.

necroscia, 45.

nectarophila, 361.

nefte, 99.

negatalis, 54.

neglecta, 362, 380.

neglectus, 381.

nehereus, 260.

neilgherriensis, 95.

neilli, 264.

nelcynda, 57.

nelete, 104.

nemacheilus, 273. -

nemertes, 20.

nemorhfedus, 459.

nemoricola, 386, 394.

neochera, 88.

neophron, 95.

neoppe, 95.

neopus, 405.
neoriua, 101.

neomis, 373.

nepalensis, 109.

nepcha, 69.

nepliila, 34.

nephopteryx, 64.

nephioijsis, 25, 26.

nephthya, 18.

neptalis, 55.

neptis, 99.

neptunus, 31.

nerice, 82.

nerissa, 103.

nerita, 169.

neritlna, 168.

neritoidea, 142.

nesimachus, 100.

nesippus, 101.

nesokia, 417.

nessus, 89.

nettapus, 399.

neuria, 75.

neurobasis, 47.

neurotherois, 47.

newara, 96.

nicea, 100.

nicetas, 95.

nicobarensis, 429.

nicobarica, 98, 132, 166,

167, 171, 361, 442.

nicobaricus, 106, 151, 171,

329, 389, 424.

nicobariensis, 104, 201,

291, 377, 300, 392, 429.

nicotia, 96.

niger, 2O8.
nigra, 25, 279.

nigrescens, 84.

nigricans, 205, 353.

nigricapitatus, 366.

nigriceps, 109, 365, 380.

nigricoUis, 385.

nigricornis, 42.

nigricostata, 148.

nigrifrous, 82.

nigrigenis, 347.
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nigripennis, :?8.

nigripes, 118.

nigripiimis, 217.

nigrirostris, .'it),

nigrisigna, 72.

nigrispinosus, 141.

nigrivena, 04.

nlgriventris, 42.

nigrocincta, 142, 319.

nigrocinctus, 3(^i2.

nigrocuprea, 74.

nlgrofasciatus, 271.

nigrolinealis, 5.5.

nigromarginata, 12G.

nigrosigna, 73.

nigro-venosa, 22.

nlgroviridis, 7G.

nigrovittata. 61.

nigrovittatu.s, 291.

nigrum, 73.

niguzaria, fi2.

niligmcus, 170.

niloticus, 169.

niltava, 382.

nina, 103.

ninox, 408.

niotha, 144.

nipalenis, 70.

nipaleusis, 104, 351, 350,

302, 365, 377, 387, 406,

465.

niphauda, 97.

niplie, 98.

nirasus, 109.

nishada, 87.

nisicolor, 359.

nisoniades, 104.

nissa, 93.

nisus, 404.

nitldula, 52.

nitidulus, 420.

nivea, 86.

niveigutta, 53.

niveus, 136.

niviferana, 53.

nobilia, 58.

nobUis, 32, 40, 43, 77,

146, 151.

noctula, 432.

noctuoides, 67.

nodalis, 47.

nodulosum, 154.

nolasena, 71.

nomius, 106.

nonagria, 76.

nora, 58.

notata, 67.

notatus, 19S, 242.

notodonta, 81.

notonecta, 40.

notopsis, 245.

notopterus, 277.

nourmahal, 101.

novaculma, 137.

novara, 102.

novaroe, 53.

novarana, 53.

novem-carinatus, 328.

novemdecimnotata, 108.

novempimctatus, 109.

nubecula, 87.

nubes, 75.

nublfascia, 87.

nubifera, 67.

nubila, 75.

nubilosa, 147.

nuchalis, 3(i6.

nucleus, 153, 178.

nucula, 129.

nudan.s, 77.

nudaria, 87.

nudipcs, 441.

nudosus, 142.

numenes, 84.

niunenius, 39.5.

nummlfer, 224.

niuius, 227.

nuiia, 268.

nuthalli, 300.

nyctalemon, 88.

nyctelius, 98.

nyctemera, 85.

nycteridium, 331.

nycticebus, 474.

nycticorax, 398.

nyctiomis, 352.

nyctipao, 68.

nyctiphanes, 90.

nymplialis, loo, 101,

nyroca, 400.

nyssia, 78.

oatesi, 363.

obeliscus. 147, 150, 154,

156, 169.

obesus, 130.

objectaria, 61.

obliqua, 65.

obliquarla, 58, 63.

obliquisignata, 57.

obliterans, 68.

obliterata, 61.

oblivascens, 69.

obliviaria, 59.

oblonga, 117.

oblongus, 198, 217.

obscura, 38, 42.

obscurata, 56.

obscurus, 42, 43, 364, 380,

408, 479.

obsoleta, 8.3, 87, 92.

obstructa, 76.

obtecta, 138.

obtectaria, 62.

obtusa, 80, 154, 168.

obtusata, 53.

obtusum, 172.

obtusu.s, 177.

occipitalis, 347, 853.

oceia, 91.

ocellata, 59, 153, 338.

ocellatus, 4.3.

ocellifera, 82, 117.

ochracea. 72, 306, 346.

ochracealis, 64.

ochraceiceps, 366.

ochracous, 3()8.

ochreali.s. .56.

ochrocephalus, 308.

ochromelas, 354.

ochropleura, 73, 74.

ocliroi)us, 395.

ocinaria, 81.

octavialis, 56.

octogouum, 139.

octomacularis, 55.

ocularis, 64.

oculata, 4.3.

oculea, 391.

ocypoda, 30.

odonata, 47.

odonesti.s, 77.

odoutodes, 69.

odontoptcra, 63.

odontopus, 42.

cechophora, 53.

oedicnemus, 392.

oenone, 97.

oldharai, 175.

oligostigma, 55.

oliva, 146.

olivacea, 343, 369, 382.
olivaceum, 361.

olivaceus, 328, 366, 420.
olivascens, 92.

olivea, 72.

olivieri, 27.

olyra, 255.

omadius, HI.
omasseus, 114.

omiza, (i3.

ommatophora, 68.

omphalotropis, 167.

ompboltesalis. 64.

onchidium, 178.

onclia, 67.

oniscus, 24.

oniticellu.s, 112.

onpapo, 10(i.

onthoiiliagus, 112.

onustana, 53.

onustus, 158.

onychoprion, 401.

onyx, 94.

opalaria, 60.

opaluia, i)9.

opalinalis, 54.

opatrum,,lll.
opeas, 171.
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ophiana, 90.

ophichthys, 279.

opliidores. 69.

ophiocephalus, 21! 1, 238.

ophiodes, (J7.

ophis, 104.

ophisma, 67.

oiihites, 300.

ophiusa, ()7.

ophthalmicata, 60.

ophthalmodes, 62.

opisthopoTOS, 165.

opomala, 4o.

oporabia, .'>7.

optatiu'a, 06, 70.

orffisia, 71.

oramiii, 210.

orbicularia, 74.

orbicularis, 53, 88, 168,

1!»5.

orbis, 202.

orbonalis, 56.

orcella, 446.

oreicola, 372.

oreocincla, 364.

oreskios, 354.

oreta, 80.

orgygia, 83.

orientale, 52, 143.

orientalis, S2,81», 118, 132,

191, 249, 350, 372, 392,

406.

orinoma, 96.

oriocalotes, 334.

oriolus, 07, 371.

orithyia, 97.

orixa, 95.

omata, 59, 156, 305, 321.

oniatissima, 71.

omatum, 31.

oiTiatus, 200, 220, 434.

omithoptera, 105.

oniix, 52.

orocetes, 304.

orosialis, 64.

orseis, 93.

orthooeras, 172.

orthorhinus, 306.

orthosia, 73.

orthotomus, 372.

orudiza, 58.

oi-yra, 153.

oryzarum, 169.

oscitans, 398.

osica, 76.

osicerda, 58.

osmotreron, 388.

osmylus, 48.

ossigera, 68.

ossonoba, 70.

ostentalis, 50.

osteochilus, 204.

osteogeniosu.s, 254.

ostralegus, 394.

ostrea, 125.

othona. 94.

otiosa, 70.

otocompsa, 3fi9.

otogyps, 402.

otrea. 96.

ouida, 95.

ovata, 1.30, 177, 178.

ovatus, 174.

ovina, 170.

ovis, 460.

ovulata, 148.

oweuii, 182.

oxya, 45.

oxycephala, 207.

oxycephalum, 305.

oxygen compouuds, 11.

oxyglossus, 2{>9.

oxyodes, 68.

oxyperas, 134.

oxytenes, 44.

ozius, 31.

P-

pabo, 256.

pachiai'ia, 63.

pachyarches, 55.

pachycercus, 321.

pachyotis, 443.

pachypus, 4:i3.

pachysiphon, 165.

pachyiira, 440.

paciflcus, 357.

pactolus, ;)3.

pagodarum, 380.

pagodula, 150, 154.

paguiiis, 25.

palEemon, 25.

paloeornis, 408.

palaina, 106.

palimpsestis, 70.

palinums, 25.

pallens, 87.

pallicostaria, 02.

pallida, 58, 76, 77, 82, 86,

104, 117, 167.

pallidicornis, 108.

pallidipes, 372.

pallidisca, 72.

pallidularia, 63.

pallidum, 178.

pallidus, 364.

pallium, 126.

pallivittata, 59.

palmaiiim, 92.

palmata, 87.

palpibrosus, 377.

palpopleui'a, 47.

paludomus, 155.

palumba, 68.

palumboides, 388.

palustris, 335, 368.

pama, 214.

pammon, 106.

pamphOa, 92.

pan, 240.

panacra, 90.

panchax, 262.

panda, 104.

paudava, 92.

pandemis, 53.

pandesma, 70.

pandion, 404.

pandora, 137.

pandya, 84.

panesthia, 44.

pangasius, 255.

pangio, 273.

panolia, 456.

23aunaceus, 151.

paunosaria, 01.

pansa, 173, 175.

pautala, 47.

pautherina, 153.

pautherinus, 248.

paphia, 80.

papilio, 105, 106.

papillionacea, 134.

papUlionaria, 84.

papillionaris, 84.

papillosus, 398.

papyracea, 146, 148.

papyraceum, 132.

paradisea, 401.

paradiseus, 211, 379.

paradisi, 381.

paradoxornis, 364.

paradoxurus, 468.

paraliua, 108.

parasia, 53.

parassa, 78.

parathelphusa, 30.

paravetta, 81.

pardale, 77.

pardaliua, 148.

pardaria, 57.

pardicellata, 62.

pardicolor, 467.

pardus, 472.

pareas, 307.

pareba, 102.

paris, 106.

parisatis, 99.

parius, 151.

parivala, 81.

parra, 396.

parrhasius, 93.

parthenope, 29.

parthenos, 97.

partita, 84.

parus, 378.

parva, 86.

parvalis, 55.

parvata, 99.

parvula, 62, 100.

parvulus, 42.
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parvus, 1C5.

pasithoe, 1(>2.

passalus, 8'J.

passer, .3S4.

passerita, 30.5.

paste eels, 22.

pastor, 3bG.

patella, 171.

patens, 1()3.

patna, 96.

patrana, 80, 84.

patroclus, 88.

patula, 68.

patulalis, 54.

patulata, 63.

paucipunctata, 77.

paucilfera, 74.

paxilina, 103, 1U4.

paupera, 144.

pauxilhila, 173.

pavaca, 80.

pavo, ".j, 3S;i.

pavonica, 8!t.

pavoninus, 241>.

payeni, 106.

pealii, 101.

pearsonl, 427.

pectinicornis, 84.

pectmirostris, 230.

pectoralis, 246, 361, 367.

pectunculoides, 128.

pectuncuius, 121).

pedestris, 42.

pegasus, 22.1.

peguense, 339.

peguensis, 15.5, 163, 166,

172, 174, 175, 340, 419,

422.

pelagicus. 31.

pelamis, 322.

pelargopsis, 353.
pelecauus, 401.

pellistrigrina, 14!).

pellona, 276.

pellomeum, 366.

pellucida, 134.

pelochelys, 340.

pelor, 209.

peltigera, 73.

peltogaster, 24.

pelvica, 380.

penanga, 85.

penangensis, 177.

penelope, 400.

pennatus, 407.

pentamera. 111.

pentastoma, 33.

pentastomidea, 35.

pentatoma, 43.

penthema, 98.

perarcta, 175.

percis, 222.

percuia, 57.

percompressa, 174.

percuia, 240.

percussus, 362.

peregra, 177.

peregrinator, 403.

peregriiius, 108, 119, 381,

402.

perfectaria, 61.

pergesa, i)0.

pericrotus, 381.

perigea, 74.

perilampus, 271.

perimuta, 94.

perina, 84.

perioplithalraus, 228, 234.

peripia, 331.

perniotaria, 58.

perua, 127.

peniis, 405.

pernobilis, 163.

peronaiu.s, 176.

peronii, 169, IM.
peropaca, 67, 68.

peroniata, 87.

perpaula, 173.

perplanata, 175.

peri^lexa, 112.

perisa, 178.

perse, 93.

perseus, 96.

persica, 143.

persimilis, 68, 98.

personata, 3!)6.

personatus, 41, 226.

perspectivum, 151.

per.spectlviimcuius, 151.

per.spicualis, 55.

perspicuaria, 58.

perspicuata, 61.

perteuuis, 172.

perversa, 137.

petaria, 8"^.

petasus, 173.

petholatus, 1G9.

petiti, 177.

petroleum, 14.

petro.sa, 157.

petroscirtes, 233.

pfeitt'erfe, 55.

pfeifferi, 177.

phaegorista, 88.

phsenicophaus, 360.

phsenicopterus, 387.

phsenicura, 39(j.

phseocephalus, 368.

phceopus, 395.

phaeton, 401.

phakelliira, 55.

phalacra, 65.

phalangodes, 55.

phalanta, 98.

phalarina, 85.

phalaris, 89.

phalera, 81, 82.

phalga, 72.

phaneroptera, 45.

phasianella, 168.

phassu.s, 76.

phayrei, 164, 165, 175,

340, 363, 36';, 388, 414.

pheidole, 117.

phelsuma, 330.

phemius, loo.

phercciuscalis, 64.

phibalosoina, 44.

phidippus, 97, 101.

phiUeniata, 40.

pliilampelus, 90.

pliilecta, 73.

philentoma, 381.

plillipijon.sis, 401.

philippiaiia, 132, 177.

phili))plna, I114.

filiilipiiinaruni, 132, 13.5,

147.

pliilippinus. 352.

Philomela, 96.

philona, 88.

philopator, 84.

philoxenxa, 84.

pliiloxenus, 106.

phissima, 82.

phUeas, 93.

phodilus, 406.
pholas, 138.

phos, 143.

phryne, 103.

phryxe, 104.

phury.s, 65.

phutuuio, 268.

phycodes, 71.

phyllium, 44.

phyllocni.stis, 52.

phyllodes, 69.

phyllorliina, 428.

phyllornis, 370.

phyllosaria, 62.

phyllotreta, 108.

phylloxera, 37.

phymatcus, 45.

phyophthu-ia, 37.

physematia, 56.

physomelus, 42.

physopelta, 42.

phytophaga, 108.

pica, 133, 145.

picaoides, 367.

picaria, 57.

picatus, 380.

piceus, 112.

picta, 88, 1,33, 436.

pictaria, 59.

pictus, 200, 305.

pidonis, 84.

pieridoides, 91.

pieris, 104.

pila, 169.

pileata, 353, 3G5.

pileatus, 479.

36
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pUiclion, 17".

pimpla, IIG.

pinisala, 63.

pinna, 128, 129.

pinnatus, 141.

pipastes, 375.

pi.scatorum, 23.

pisilbrmis, 21.

pisola, 91.

pistillum, 21.

pitasila, 85.

pithauria, 92.

pithecops, 92.

placenta, 12.").

placida, 39:5.

placunella, 133.

plagalis, .")4.

plagiata, 6i», 74, 82, 107.

plagiatus, 41.

plagidotata, 63.

plagifera, 57, 77.

plaginota, 86,

plaglosa, 99.

plana, 69, 83, 84, 86.

planaria, 58.

planata, 38, 134.

planatus, 129.

planaxis, 156.

planicostata, 144.

planissima, 135.

plauiventris, 42.

planorbis, 178.

planus, 113, 149.

platax, 218.

platinum, 9.

platophrys, 248.

platurus, 316, 322.

platycephalus, 224.

platyglossus, 245.

platyleucata, 58.

platylophus, 387.

platynotus, 336.

platypleura, 40.

platyrhyncha, 395.

platysmurus, 3^7.

platystemon, 339.

plebeiu.s, 199, 212.

plecotrema, 178.

plecotus, 431.

plectopylis, 174, 175.

plectostoma, 175.

plectrotropis, 175.

plesioneura, 91.

plesiops, 204.

pleurona, 65.

pleuronectes, 127.

pleurotoma, 142.

plexippus, 101.

plicalis, 64.

plicata, 134, 147, 169, 176,
178.

plicatula, 126.

plicatus, 351.

plicifer, 172.

pliuius, 92.

ploceus, 383.

plotosus, 257.

plotus, 402.

plumatus, 375.

plumbea, 303.

plumbeitarsus, 373.

plumbeo-micans, 93.

plumbipes, 391.

plumipes, 405.

plumosa, 17, 82.

plumosus, 369.

plurUineaiia, 59.

pluristriaria, 50.

pluristrigata, 59.

plusiata, si.

plusiodonta, 71.

pluto. 92.

plutusalis, 55.

plynusaiia, 59.

pnoepyga, 362.

poaphila, (J6.

podaliriata, 63.

podica, 396.

podiceps, 400.

podophthalma, 24, 169.

podops, 43.

pcecilocampa, 77.

poecilorhyncha, 399.

poliaijtus, 4114.

poliocephalus, 396.

poliohieiax, 403.

polioijsi.s, 404.

polistes, 118.

polita, 169.

politus, 106, 107.

polota, 19S.

polybia, 118.

polydesma, 70.

polydonta, 1(;9.

polygona, 135.

polygonoma, 167.

polymena, 82, 85.

polymesata, 63.

polyinnestor, 106.

polyommatus, 92.

polynemus, 211.

polypedates, 294.

polypliasia, 359.

polyplectron, 390.
polypleiuis, 166, 173.

polyrliachis, 117.

polyspUa, 67.

polytela, 75.

polytes, 106.

polyzonus, 109.

pomacentrus, 241.

pomarinus, 4()0.

pomatias, 163.

pomatoihinus, 366.

pomonalis, 55.

pompeiu.s, 106.

pompeus, 105.

pompUius, 179.

pompilus, 1 1 !).

pompoiya, 40.

ponderosa, 146.

ponera, 117.

pontia, 103.

ponteceriana, 380.

poongi, 173.

popilia, 112.

porcinus, 456.

poritia, 94.

porocephalus, 230.

poro.sus, 335.

porphyiaceus, .'IIS.

porpliyricolu.s, 43.

porpliyrio, 3!i6.

porphyriticus, 164, 169.

porphyromelas, 348.

porsica, 53.

porus, 44.

porzana, 396.

postica, 81.

postiucisa, 83.

potamorphora, 69.

potera, 57.

praba, 91.

prablia, 94.

prabhasa, 87.

pr£ecedens, 70.

prsecipua, 66.

praemordica, 155.

priestans, 174.

pralaya, 90.

prasana, 81.

prasena, 86.

prasina.. 76, 384.

prasinocelLs, 398.

pra.sinus, 305.

pratincola, 371.

pratipa, lol.

precis, 97.

pretiosus, 151.

prevostii, 416.

prinia, 373.

prionaca, 43.

prioneris, 102.

prionochilus, 362.

priouodon, 467.

prioptera, 108.

pristis, 135, 286.

pristolepis, 205.

privatana, 53.

processaria, 61.

piocheUus, 403.

procodeca, 83.

procopialis, 55.

procris, 99.

procumbens, 175.

procursaria, 61.

prodenia, 75.

proniinens, 76, 87.

piopacliy.s, 64.

proiegulus, 373.

pioscripta, 75.

prosopeas, 171, 172.
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prospalta, 74.

protenor, WK.
protheclaria, 58.

prothedes, 72.

prothoe, '.)!.

protuberans, 87.

provocans. 71.

piiiiiiosa, 7G.

pruinosus, 421.

psalis, 8.3.

psammobia, 13.").

psammocola, 11! 'i.

psammodynastes, 304.

psammophis, 304.

psarisomus, 3.54.

psaroides, 3G8.

psettus, 218.

pseudeutropius, a.?.').

pseudo-ceutaurus, loi).

pseudocliromis, 223.

pseudodax, 247.

pseudo-deltoides, 0.5.

pseudolongiiiiis. 93.

pseudoplii.s, 175.

pseudopus, 327.

pseudorhombus, 248.

pseudo-roxus, 92.

pseudoscarus, 247.

psilomelane, 13.

psittacalis, .5.5.

psittinus, 409.

psyra, 57.

pteroceras, 152.

pterocosmus, 50.

pterocyclos, 165.

pterois, 207.

pteromys, 416.

pteropoda, 139.

pteropu.s, 423.

pterothysaaus, 85.

pteruthius. 375.

ptilomera, 41.

ptilorhynchus, 405.

ptyas, 301.

ptycliozoon, 330.

ptyelus, 38.

ptyonoprogne, 357.

pubescintella, 53.

puella, 148, 371.

puera, 71.

pugilina, 142.

pugio, 130.

pugnax, 391, 395.

pulaha, 95.

pulchella, 84, 85, 87, 157.

pulchellus, 353.

pulchemma, 73, 75, 81,

170.

pulchra, 43, 293.

pulchralis, 56.

pulchripicta, 72.

pulchrum, 407.

pulicarius, 151.

pullatus, 165.

pulligera, 168.

pullula, 67.

puUiis, 143.

puliuonata, 171.

pulomaya, 91.

piilverulcntus, 304, 347.

pumila, 14"^.

piinctaria, 108.

punctata, 78, 82, 87, 144,

20;i, 222.

puuctatus, 151, lO, 238,

242.

punctellus, 6 4.

puncticulata, 157.

piincticiilus, 151.

puiictifascia, 88.

p\iiictifera, 3.').

punctiferalis, 54.

punctilineata, 76.

puiictipennis, 45.

piinctosa, 09.

punctulata, 384.

piinctulatu.s, 30 1.

puuica, 78.

punicoa, 87.

puniceus, 348, 388.

puntang, 225.

puntio, 26"^.

pupa, 17'i.

pupasformis, 154, 166.

pupina, 166.

pupipara, 48.

pupivora, 115.

puppen.sis, 166.

purpura, 145.

purpurascens, 56.

purpurea, 246, 375, 397.

purpuricenus, 109.

purreea, 92.

pusilla, 89, 143, 178, 362,
3S5.

pu,siUu,s,151,167,172, 369,

437.

puspa, 92.

pu.stularia, 153.

putra, 91.

putus, 172.

pycnonotus, 369.

pyctoris, 364.

pygargu.s, 405.

pygerythrus, 4 1 4.

pygmaia, 396.

pygmaeus, 395, 402.

pygo.spila, 5.5.

pylaica, 173.

pyralina, 66.

pyralis, 56.

pyramei.s, 97.

pyramidalis, 1'17.

pyramidella, 150.

pyramis, 172.

pyranthe, 104.

pyrene, 104.

pyretorum, 79.

pyrgomorpha, 45.

pyrgus, 92.

pyrite, 10.

pyrope, 39.

pyroxono, 13.

pyrrhoclironia, 83.

pyrrhogeny.s, 405.

pyrrhopterum, 381.

pyrrhotes, 348.

pyrula, 142.

pyrusta, 56.

pythia, 17x.

python, .307.

pyxidatus, 127.

pyxidea, 337,

pyxis, 168.

quadrella, 31.

quadricoiTiis. 233.

quadrifasciata, 52, 108.

quadrilinealis, 64.

quadrilineata, 72.

quadrilineatus, 295.

quadrijilaga, 87.

quadripunctata, 63.

quadri.signata, 87.

quartz, 13.

quenavadi, 70,

quorcetorum, 93.

querquedula, 4ii0.

quinaria, 61 >, 62.

quincunciatus, 3ii2.

quinquelinearis, 65, 193.

quinqueliueatus, 192, 196.

quinqueplicata, 14s.

quiiique-striatus,227,416.

r.

rachia, 82.

radians, S7,

radiata, 133, 136, 171.

radiatura, 169, 3(il, 407.

radiatus, 135, 169.

radza, 96.

rafflesii, 349, 443.

rajendra, 82.

rallina, 397.

rallus, 397.

rama, 9 1,

ramadasa, 75.

ramdeo, 101.

ramUa, 64.

ramosa, 57.

ramosum 17.

ramriensis, 173.

ramsayi, 349, 367.

rana, 84, 389.

rauatra, 41.



548 BURMA, ITS rEOFIE AXD PRODUCTIOXS.

ranella. 143.

ranga, 99, 194.

ranghana, 87.

rapa, 142, 146, )47.

rapliidea, 25.

rasbora, 268.

ratarda, 85.

rattus, 151.

ravana, 106,

ravata, 94.

ravi, 00.

rawesiana, 1G8.

raya, 81.

raytal, 385.

recta, 40.

rectata, 63.

rectestria, 71.

rectiflcata, 57.

rectilinea, 68.

rectivitta, 73, 93.

rectivittalis, 65.

recurvalis, 66.

reciirvii'ostris, 392.

redoa, 83.

redupUcalis, 65.

reduvius, 40, 41.

reeveana, 142.

reevei, 155.

refuga, 175.

regalis, 84.

registoma, 166.

regulata, 59, 155.

reguloides, 373.

reinhardtl, 174.

religiosa, 81.

remba, 103.

remies, 135.

remifer, 378.

remigia, 66.

remotata, 59.

renalis, 74.

repanda, 77.

reparata, 61.

replenens, 68.

reponens, 39.

resplendens, 52, 173, 174.

restitutaria, 62.

restorans, 68.

reticosa, 144.

reticulalis, 55.

reticularis, 168, 279, 283.

reticulata, 56, 66, 87, 117.

reticulatus, 307.

retina, 84.

retorta, 68.

retractaria, 61.

retractata, 78.

retrahen.s, 68.

retrorsa, 174.

retusa, 132.

retusum, 143.

rhadamauthus, 102, 105.

rhaphaulus, 165.

rhaphia, 108.

rliaphidopalpa, 108.

rhaphigaster, 43.

rhesus, 478.

rhetenor, 1('6.

rhinobatus, 286.

rliinoceros, 451.

rhinocyplia, 47.

rliinolopliiis, 426.

rhinoplax, 351.

rhinopoma, 438.

rhiuortha, 3r.o.

rhiostoma, 105.

rhipidophoms, 110.

rhizocouus, 151.

rhizomys, 421.

rliodaria, 56.

rhodifer, 106.

rhodoneura, 55.

rbodophila, 82.

rhodoptera, 89.

rhombea, 128.

rhombodera, 44.

rhomboides, 135.

rhomborrhina, 112.

rhopalorhynchus, 32.

rhynchijea, 394.

rliyncliium, 118.

rhynchobdella, 235.

rhynchophora, 109.

rhynchops, 304, 401.

rhyothemis, 47.

rhyparia, 57.

rhysota, 174.

ricania, 39.

richardi, 375.

riclithofeni, 166, 167.,

ricinella, 53.

ricLni, 53, SO.

ricuiula, 145.

ridibunda, 400.

rigosa, 17.

rigusaria, 63.

rimella, 152.

rinaca, 79.

ringicula, 1 18.

riopa, 329.

riparia, 350.

riptortus, 42.

risa, 97.

risella, 155.

risoba, 70.

risorius, 389.

rissiona, 156.

rita, 252.

rivula, 64.

rivulatus, 247.

roberti. 362.

robu.sta, 318.

robustulu.s, 418.
roepstorfa, 85, 104, 164,

172, 173.

roepstorffiana, 163.

rcepstorfBanum, 165.

rohita, 263.

rohria, 95.

rohtee, 269.

rollulus, 390.

romalana, 86.

romulus, 106.

rosalia, 59, 109.

rosea, 77, 135.

roseata, 87.

roseatum, 143.

roseus, 3S1, 386.

rosimon. 92.

rostellaria, 152.

rostrata, 69.

rotatoria, 175.

rotella, 169.

rotifera, 23.

rotula. 173.

rotundicaudatus, 24.

roulroul, 390.

roxus, 92.

roylei. 80, 109.

rubeculoides, 382.

rubella, 156.

ruber, 154.

nibicilia, 73.

rubida, 168, 459.

rubidipinnis, 273.

nibidorsa, 82.

rubidus, 332.

rubiginosa, 118, 305.

rubigino.sus, 42.

rubigula, 369.

nibiliuea, 82.

rubitiucta, 82.

rubricaus, 06.

rubricapiilus, 3C5.

nibricauda, 40l.

rubriceps, 64.

rubricosa, 419.

rubrifrous, 86.

rubrivitta, 84.

rubronigra, 383.

rubro-picta, 42.

rubro-punctatum, 43.

rubropygia, 354.

rudha, 99.

rudis, 353.

nidolphi, 145.

rudra, 98.

rufa, 347, 386.

rufescens, 65.

ruiibasis, 66.

ruficapillus, 374.

ruflceps, 364, 373, 388.

ruflcollis, 395.

rulifrons, 305.

ruflgenis, 413.

ruflua, 400.

rufiiiotus, 348.

ruflpennis, 388.

rufllinctus, 404.

rufiveutris. 111.

ruflvinctata, 63.

rufogularis, 391.
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nifomarginata, Gl.

rulbvarius, ;i;t.

rufula, 373, 375.

nifulus, 304.

rufus, 298.

rugifera, 328.
rugosa, 27, 142.

rugosella, 53.

rugosum, 131.

nigulosus, 31.

runconicus, 219.

ruueka, 96.

riippellii, 279.

rusa, 45(1.

russelii, 312.

russus, 42.

rustica, 356.

rusticola, 394.

rusticus, 142.

rutherfordi, 404, 405.
ruticilla, 372.
rutila, 385. 399.

rutilans, 465.

S.

sabina, 47.

saccharina, 171.

saccobranchus, 258.

saccolaimus, 437.

sacellum, 145.

.sacerdotum, 252.

sacra, 398.

sacraria, 57.

sadana. 8(i.

sadaiiimdio, 227.

sagara, ;>2.

sagax, 112.

sagittatus, 407.

sagra, 108.

sahadeva, 100.

sakra, 96.

salamiuia, 69.

salaris, 233.

salassa, 79.

salebrosa, 69.

salmoides, 190.

salpinx, 102.

salsala, 104.

sanatoria, 45.

salvator, 327.

salwiniana, 131, 176.

samada, 100.

samatha, 100.

samba, 96.

sambara, 90.

samea, 56.

samoensis, 127.

sanaca, 103.

sanatana, 96.

sancara, 100.

sanctse-crucis, 108.

saugana, 82.

sangiensis, 195.

sangra, 92.

sanguiflua, 84.

sanguilineata. 60.

sanguinalis, 82.

sanguinaria, 59.

sanguinea, 40, 77.

sauguiueus. 31.

sanguiuipectu.s, ,361.

sanguinolentus, 31.

sanguinosus, 41.

sanis, 174.

sankeyi, 166, 177.

saponaria, 59.

saraglossa, 386.

sarana, 266.

sarbanissa, 73.

sarciopliorus, 393.

sarcoptes, 33.

sardiuella, 27!.

sarlcidioniis, 399.

saronaga, 76.

saronis, !i4.

sarpedon, l(i6.

sasia, 346.

sas.sivarua, 91.

sasunaga, 75.

satanas, 89.

sataioipa, 90.

sataspes, 89.

satricus, 95.

satropaces, 100.

saturata, 81.

satumia, 79, 174.

satumioides, 68.

satyms, 95.

saularis, 371.

sauris. 57.

sauropatis, 353.

saus.surLi. 44.

saxatilis, 364.

scabiei, 32.

scabra, 155.

scabrator, 42.

scabrina, 164.

scabrinus, 35.

scabris, 158.

scabriuscula, 44, 131.

scalaria, 149.

Bcalarina, 153.

scalaroidea, 166.

scalpatram, 118.

scalpturita, 175.

scanda, 95.

scandens, 239.

scaphula, 129.

scaptesyle, 85.

scapularis, 246.

scatophagus, 202.

scenoma, 175.

schanerrlii, 85.

schsenicla, 373.

scliienobius, 64.

sclierzeri, 425.

.schistacea. 63.

schistacearia, 63.

schistaceus, 374.
schisticeps, 366, 409.

scliistosa, 322.

schistosum, 302.

schizodactylus, 45.

schizonycba, 112.

sclilosseri, 229.

schneideriaiiUTO, 331.

schomburghi, 176.

sclirakra, 95.

sclireibersii, 436, 437.

schultzei, 279.

scia;na, 212.

sciaDiioides, 214.

scieroptera, 40.

scinisalis, '.A.

scintillans. 85, 230.

scioptila, 377.

scirpopliaga, <;4. .

sci.ssiniargo, 164.

sciticaudaria, 63.

scitula, 145.

sciurus, 411.

sclateri, 106.

scolapacina, 394.

scolia, 1 1 8.

scolopax, 392, 394.

scolopendra, 32.

scolopis, 197.

scomber, 220.

scopigeralis, 64.

scoplodes, 78.

scops, 407.

scopuJa, 54.

scorpoena, 207.

scorpaiuopsis, 207.

Scorpio, 25, 152.

scorpionoides, 26.

scortuin, 135,

scotophilus, 434.

scotosia, 57.

scotozous, 432.

scripta, 133.

scriptaria, 61.

scriptUis, 70.

scriptus, 300.

scrobicularia, 136.

scrobiculatus, 172.

scrupulum, 167.

sculptilis, 167.

sculptus, 154.

senna, 153, 164.

scutollata, 38, 147.

scutellera, 43.

scuticosum, 143.

scutum, 130.

scutus, 170.

scylax, 96.

scylla, 31.

sebiB, 240.

sebastichthys, 207.

sectilabre, 165.
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securis, 83.

seena, 401.

sejuncta, 75.

sejunctalis, 65.

selenampha, 74.

selene, 7iJ.

selenia, 63.

selenis, 66.

selenophora, 99.

selheteusis, H9.

seluputo, 406.

semamoia, 91.

semicincta, 83.

semicirculata, 57.

semiclarata, Gl.

semicoccmea, 52.

semicompleta, 59.

semicornu. 175.

semidecussata, 134.

semidoliatus, 227.

semifasciata, 147.

semigassis, 149.

semiherbida, 73.

semihyalina, 58,

semiluctuosus, 109.

semilugens, 72.

semiplotus, 265.

semiscita, 49.

semiserica, 176.

semistriata, 170.

semisulphurea, 52.

semivitta, 71.

semnopithecus, 478.
sena, 90.

sendyra, 88.

senex, 401.

seperans, 67.

sephen, 287.

sepia, 181.

septempunctata, 3', 107
septemspinosa, 29.

septemtrionis, l(i2.

serica, 112.

sericea, 83, 372.

sericearia, 63.

sericeipennls, 86.

serilophus, 354.

serinetlia, 42.

serranus, 189.

serrata, 21, 31, 237.

serratns, 225.

serrodes, 67.

sertularia, 17.

sertum, 145.

serva, 86.

sesapa, 88.

sesara, 173.

sesanna, 29.

sesia, 89, 104.

seta, 102.

setina, 87.

setinochroa, 87.

setosa, 17.

severus, 403.

sexareata, 107.

sexlineatus. 327.

sexmaculata, 47, 108.

sex-notatus, 76.

sex-pimctalis, 55.

sex-punctata, 85.

shahma, 85.

slianensis, 157, 175.

sherwillii, 81.

shistacea, 93.

shiva, 45.

shivula, 65.

shorii, 347.

siamensis, 102, 299, 377,
385.

sibia, 367.

sibiricus, 364, 382.

siccifolia, 71.

sicydiiun, 228.

siderea, 70.

sidonis, 95.

sidyma, 86.

sieboldii, 303.

signata, 56, 71, 107.

signifera, 72.

slhama, 223.

sikkima, 74, 80, 81.

sikkimen.sis, 74, 76, 81,

113.

silhetana, 10.3.

sUhetalis, 56.

siUietensis, 94.

slllago, 222.

silundia, 258.

siluras, 256.

simiae, 149.

simaraea, 86.

siinilaria, 57, 59.

similaris, 175.

similis, 72, 78,83,101, 134.

Simla, 80.

simotes, 299.

simplex, 361.

simpliciata, 58.

simpliciella, 53.

simulans, 109.

simulata, 75.

simulatrix, 102.

simulium, 49.

simyra, 76.

sinens, 73.

sinensis, 30, 81, 176, 220,
230, 356, 364, 386, 398.

singalensis, 361.
singara, 65.

singha, 65.

singiilaris, 142.

sinha, 98.

sinorix, 95.

sinuata, 60, 74, 82, 87.

suiuosa, 72.

sipalus, 109.

siphia, 383.

siphonaria, 179.

siphonata, 131.

sipylus, 45.

sistroidea, 144.

sistrum, 145.

sisiinaga, 60.

sisyrophora, 55.

sitala, 173.

sitiene, 89.

sitta, 362.

Siva, 92, 100, 377.

swainsoni, 150.

sladeni, 85, 271, 276, 415,

419.

smaragdina, 117.

smaragdinus, 128.

smaragdipennis, 108.

smaragdiilns, 147.

sminthus, 42.

smithii, 168.

smyrnensis, 353.

sol, 125.

solarioides, 158.

Solaris, 381.

solarium, 151.

solea, 24^.

solecurtus, 136.

solen, 136.

solenosthedium, 43.

solidulus, 140, 177.

solita, 70.

solium, 20.

soloensis, 404.

soma, 98.

somatina, 59.

soniera, 83.

sondaicus, 451, 460.

sonneratii, 359.

sophina, 172.

sophronia, 47.

sordida, 82, 83, 99, 377.

sordidus, 242, 347.

spadiceus, 417.

spargens, 73.

sparsaria, 53.

sparsum, 138.

sparveioides, 359.

spasma. 430.

spathiilata, 134.

speciosa, 387.

speciosus, 164.

spectabilis, 89.

specularia, 58, 62.

specularis, 63.

speiplena, 53.

speiaedonia, 68.

spelsea, 426.

speoris, 429.

sperata, 166.

sphseriphora. 65.

sphaBrium, 132.

spliserularia, 22.

sphenocercus, 388.

sphenorrhina, 39.

spkenurus, 388.
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spheria, 137.

sphetta, 82.

sphingiformis, 83.

sphiugomorpha, 66.

sphinx, 90.

spilogaster, 405.

spilonotus, 377.

spUoptera, 386.

spiloniis, 405.

spilosama, 82.

spilota, 74.

spinolse, 39.

spinosa, 27, 337.

spiuosus, 270.

spiralis, 22, 318.

spiraculum, 165.

si)iiaina, 6:^.

spiril'er, 280.

spiroglythus, 153.

spirula, 181.

spissa, 66.

spizaL'tus, 405.

spleudens, 112, 387.

splendidula, 40.

spodiopygia, 358.

spodoptera, 75.

spondylus. 126.

spongiophila, 24.

spumarius, 38.

spurcataria, 62.

squamata, 362.

squamicep-s, 372.

squamifera, 31.

squammulata, ICO.

squamosa, 131, 344.

squarrosa, 169.

squataiola, 393.
squilla, 2.x

squillarum, 24.

stachyris, 365.

stagnatilis, 395.

stalactite, 14.

stalagmite, 14.

stajohylsea, 153.

staphylocystis, 21.

stauropus, 81.

stegostoma, 285.

steUa, 124.

stellata, 224.

stellatus, ICO, 340.
stenopsyche, 48.

stenothyra, 157.

stentor, 330.

stentorea. 372.

stephanoconus, 151.

stercorarius, 400.

sterna, 401.

stemoxi, HI.
sterrha, 57.

stephus, 17.3.

stethojulis, 244.

stevensonii, 2G7.

stewartii, 26.

sthenocephalus, 255.

stigma, 2GS.

stigmaria, 144.

stigmata, 67, 82, 95.

stigmatalis, 61.

stigmataria, 147.

stigraatius. 111.

stigmoleuca, 67.

stilpnus, 44.

stipitaua, 43.

stola, 67.

stolalis, 54.

stolata, 143.

stolatus, 302.

stoliczkae, 263.

stoliczkana, 170.

stoliczlianus, 268.

stolida, 67.

stolidus, 401.

stollii, 43.

stoparola, 382.

strabo, 93.

straclieyi, 266.

stracliia, 43.

stramiuea, 150.

strangei, 143.

streniataiia, 58.

strenuataria, 58.

strenura, 394.

strepera, 399.

strepitaus, 367.

strep.silas, 394.

streptaxis, 177.

striata, 3S4, 389, 397.

striataria, 58.

striatovirens, 73.

striatula, 128, 135.

striatus, 238, 244, 368,

377, 397.

stricticollis, 320.

strictoptea, 102.

strictoptera, 70.

strigata, 65.

strigatus, 31.

strigidisca, 75.

strigiventer, 245.

strigosus, 29, 215.

strigula, 377.

striolata, 356, 375.

striolatus, 234.

strix, 406.

strixaria, 61,

stromateus, 220.

strombus, 152.

strongia, 207.

strongylums, 260.

strougylus, 22.

strophiata, 383.

stultalis, 54.

stuposa, 67.

stumia, 386.

sturnina, 38(i.

stumopastor, 385.

Styx, 90.

Buana, 77.

suava, 103.

s\iba!nea, 43.

subapicalis, 71.

subapicaria. 56.

subarquata, 395.

subbasalis, 61.

subcincta, 318.

subcordata, 85.

subcristata, 334.

subdita, 102.

subfascia, 83.

subfasciata, 88.

subfasciatus, 104.

subfurcatus, 357.

subl'usilbrmis, 172.

subganomella, 53.

sublavaria, 61.

sublajvigatus, 164.

subraarginata, 69.

subniiniatus, 302.

submira, 67.

subnigra, 83.

.snbobliquaria, .59.

subocliracea, 92.

subochraceuni, 366.

subradiatus, 92.

.subrata. 99.

subruficolli.s, 351.

subsatura, 6!t.

subsignata, 372.

subsimilis, 86.

substigmaria, 63.

substituta, 56.

sub.strigilis, 89.

substruens, 69.

subtessalalis, 54.

subtestaceus, 91.

subtilis, 73.

subulatum, 152.

subvittatus, 92.

subviridis, 377.

succinctor, 109.

succinea, 176.

succineus, 167.

suecica, 372.

suffusa, 73, 74, 82, 93.

suft'usalis, 56.

sugriva, 94.

suillus, 443.

sula, 101.

sulcata, 156.

sulcatus, 127.

sulcipenne, 109.

sultauea, 378.

sumatrana, 397, 401.

sumatranus, 253, 354, 360.

sumatrensis, 118,405,453.
sumitra, 91.

summana, 190.

sundara, 382.

sunetta, 133.

superalis, 65.

superans, 83.

superba, 53, 89.



552 ncRMA, rr.'i people axd productions.

superciliaris, 373.

superciliosus, 373.

superbus, 120.

supema, 92.

sura, 91, 95.

suradeva, 88, 96.

suratensis, 389.

siu'iiiculus, 359.

siu-ya, 97.

suthora, 3i;4.

sutorius, 372.

sus, 454.

susnita, 99.

suya, 373.

syama, 94.

sybrida, 82.

sykesii, 380.

syla, 93.

sylheticus, 17C.

synibreuthia, 97, 99.

syme. 53.

symethus, 95.

symplisedra, lUO.

sympis, 66.

ssmagris, 197.

synaptui'a, 249.

synchloe, 104.

synclera, 55.

syngamus, 22.

sjmgnatus, 280.

synotus, 431.

syntomis, 85.

sypna, C8.

syringa, 87.

syniium, 406.

systropha, 66.

swaha, 95.

swainsonii, 405.

tabanula, 147.

tabescen.s, 152.

tachina, 49.

tachydromus, 327.

tacitus, 48.

tsenia, 2(», 21, 144.

taenianotus, 209.

tseniata, 149.

tseniocerus, 11.3.

tseniopterus, 52.

tagiades, 90.

tagora, 84.

talapa, 65.

talienwahensis, 12(3.

tallia, 101.

talpa, 439.

talpae, 21.

talusalis, 65.

tantalus, 398.

taooana, 99, 100.

tapes, 134.

taplionycteris, 437.

taphozous, 437.

tapiobana, 53.

taprobaues, 47.

taragama, 77.

tardigradus, 474.

tarika, 80.

tarpma, 94.

tarsi, 107.

tavia, 09.

tavoyensis, 130.

taxila, 9.5.

taxoides, 4G4.

tectirostris, 378.

tectura, 170.

teesa, 405.

tegulata, 87.

teinopalpus, 107.

telabon, 278.

telara, 274.

telasco, 144.

telchinia, 102.

telearchus, 106.

telescopium, 154.

teUinella, 135.

teUiuides, 135.

temmincki, 109.

temminckii, 285, 3C2, 395,

434.
temnaspis, 108.

templeana, 156.

tenebralis, 65.

tenebraria, 57.

tenebrica, 128.

tenebrosa, 42, 45, 70, 75,

82, 83, 89.

tenebrosaria, 61.

tenella, 39.

tenellipes, 373.

tenera, 140.

teuerum, 178.

tentacularis, 226.

tenthredo, 115.

tenuicoUis, 21.

tenuirostris, 359, 371.

tenuis, 72.

tenuiscapa, 122.

tenuisculpta, 148.

tenuisigna, 87.

tenuispira, 172.

tephrocephalus, 373.

tephrodornis, 380.

tephronotus, 380.

tephrosaria, 59.

teplirosia, 01.

terastia, 60.

terat, 380.

terebellum, 150, 152.

terebra, 150,

terebrantia, 115.

teredo, 139.

terekia, 395.

terias, 103, 104.

termes, 47.

termiualisB, 52.

terminalis, 8(;.

tenninata, 87, 121.

terminigera, 00.

teniatana, 142.

teruispira, 141.

terjisichore, 4i).

tessalata, 67, 77.

tessalatus, 43.

testacea, 70.

testacearia, 63.

testaceata, 03.

testudiuaria, 171.

testudo, 330.

tetradactylus, 212.

tetradrachmum, 240.

tetragonosoma, 307.

tetrahedrite, 11.

tetraonalis, 55.

tetraonyx, 339.

tetraspila, 70.

tetrodou, 283.

tettigouia, 38.

teulisna, 87.

teuta, 100.

teutliis, 209.

teutoides, UIO.

textile, 151.

textilLna, 146.

textilis, 83.

textor, 81.

textrina, 173.

textum, 143.

thaduca, 100.

thalamita, 31.

thalassina, 20.

thalassiuus, 253.

thalassodes, oo.

thalassophila, 178.

thalatta, 70.

thalera, 00.

thalessa, 145.

thaliarchus, 100.

thalpochares, 72.

tlialpophila, 74.

thanaos, 92.

thaumalea, 390.

thaumautias, 101.

thaumantis, 101.

thecloides, 94.

theliostyla, 169.

thelphusa, 30.

thelyphonus, 35.

theobaldi, 142, 158, 172,

177, 299, 437.

theobaldiana, 156.

theobaldianus, 163.

theophUa, M.
theophrastus, 92.

therapon, 190.

thermesia, 0().

thestylis, 102.

thetys, 95.

thiacidas, 81.

thiara, 133.
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thiarella, 14"), 1.55.

thimaria, 17.

thisbe, 10.!.

tliisizima, 53.

thoasalis, 54.

thoracia, 40.

thoracica, 24.

thoracites, 139.

thouiui, 286.

thiax, 91.

threnodes, 359.

tliripouax, 347.
thrijjs, 4:i.

thukujar, 29.

thyatira, 76.

thyelia, b'.), 100.

thymara, iS5.

thyodamas, 97.

thyridospila, 65.

thyrsls, 91.

thyrsoidea, 279.

tiaris, 3:14.

tiarodes. 42.

tibetanus, 463.
tibialis, 53, 117.

tickeUi, 351, 366, 368.

tiga, 347.

tigrata, 57.

tigrina, 142, 280, 2!)0.

tigriuum, 178, 2S5.

tigi'inus, 285.

tigi'is, 153, 470.

tigroides, 40.

tillicera, 111.

timasus, 93.

timalia, 365.

timandra, 59.

timera, 107.

timoleon, 93, 94.

tincta, 117.

tinctoria, 96.

tiuea. 53.

tinuimciilus, 403.

tinoleus, 62, bS.

tipula, 49.

tiracola, 74.

toccolosida, 64.

tochinse, 109.

todis, 60.

togata, 135.

tolchinia, 100.

tolu, 217.

tomotrema, 164.

toona, 91.

toontha. 66.

torinia, 151.

torpida, 7»».

torquata, 318.

torquatus, 408, 438.

torquilla, 349,

torrida, <;i.

torridaria, 63.

torta, 12H.

tortrices, 53.

tortuo.sali.s, (;5.

totaiius, ;j9.'i.

toxocampa, 70.

toxotes, 203.

trabala, 77.

tracliealis, 22.

trachia, 175.

trachycomus, 368.

traducalis, 5.").

tragops, 305.

tragula, 204.

tragulus, 455.

trailli. 371.

traillii, 128, 154.

tramesata, 57.

tranquebaricus, 169, 389.

transcissa, (Jl.

tiansectata, 57.

transiens, 82, h8.

trauslucidalis, 55.

transpectus, 92.

transversa, 72.

transversalis, 64.

transvisalis, 55.

trapezium, 67, 146.

tremenheerite, 13.

tremolite, 13.

trepsiclirois, 102.

treron, 387.

triacanthus, 281.

triangularia, 63.

triangularis, 71, 74, 134.

tricarinata. 170.

tricliiurus, 214.

trichogaster, 2.'i9.

triclioleste.s, ;i6H.

trichophthalmia, 49.

trichoptera, 4s.

trichostoma, 365.

trichotroiois, 175.

triciucta, 109.

tricolor, 38, 85, 109, 140.

trictenotoma, 113.

tricycla, 74.

tridacna, 131.

tridactyla, 353.

tridactylus, 233.

trifascialis, 56.

trifasciata, (15, 72.

trifenestrata, 79.

triforis, 154.

trigoua, 121, 178.

trigonella, 134.

trigonodes, 66.

trigoiiostigma, 361.

triJinearia, 62.

triliueata, 59, 62, 149.

trilineatum, 259.

trilineatus, 241.

triloba, 68.

trilobatus, 244.

trilocha, SO.

trilochoides, 77.

trimaculatus, 241,281,3 1 1.

trimantesalis, 65.

trimeresurus, 313.

tringa, 395.

trinotaria, 58.

triocellata, 53.

trionyx, 340.

triopas, 94.

triostegus, 215.

tripartita, 135.

triphajna, 73.

triplicalis, 64.

triptogon, 89.

tripudian.s, 308.

tripuuctata, 94.

triinira, b^j.

trisignata, 56.

trispinaria, 61.

trispinosus, 25.

tristis. 348, 300, 308, 385.
trisula, 78.

tritia, 144.

tritonium, 143.

trivia, 153.

trivirgatus, 404, 468.

trivittata, 87, 339.

trochalia, 17.5.

trochalopteron, 367.

trochia, 145.

trochiloides, 37.3.

trochoniorpha, 1 74.

troclius, 1()9.

troi)ica, 72.

tropidonotus, 301.

tropidoijhorus, 327.

truncata, (is.

tnmeataria, 63.

truncatella, 163.

truncatula. 135.

trygodes, 51.

trygon, 2>7.

trypauchen, 232.

tuba, 177.

tuberculata, 143, 145, 155.

tuberculatus,48, 142, 295.

tuberculimana, 29.

tubiferam, 176.

tubipora, 19.

tukhi, 348.

tullalis, 54.

tuniiila, 30.

tumilabris, 189.

tupaia, 441.

turbata, 58, 89.

turbellaria, 20.

turbida, 66.

turbo, 164, 168, 109.

turdinulus, 362.

turdinu.s. 365.

turdus, 364.

turgida, 129, 134.

tumix, 391.

turricula, 147.

turrita, 157.

turriteUa, 157.
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turritus, 1.54.

turtiir, 388.

tusalia, 3S8.

tyaua, 53.

tytia, 101.

tylonycteris, 433.

tylotriton, 288.

tympanistes, 76.

tymponotonos, 154.

typhia, 3"(i.

typhlops, 298.

typus, 254.

tyresalis, 55.

tytleri, 2^0, 356, 386.

U.

ulupe, 306.

umbonalis, 167.

umbrina, 66.

umminia, 67.

uudata, 84, 145, 472.

uudatum, 145.

undatus, 141.

uiidosa, 174.

undularis, 96.

undulata, 76, 134, 155,

279.

undulatus, 282, 351.

undulosa, 77, 147.

unguiformis, 158.

unicolor, 78, 235, 299,

303.

unifasciatus, 261.

unimacula, 84.

unio, 130, 131.

unistrigata, 68.

unitalis, 54.

upeneus, 204.

upenioides, 203.
uppana, 73.

upupa, 352.

urania, 40.

urapteraria, 60.

urapteryx, 63.

urbanus, 419.

urbica, 357.

uniula, 167.

urophora, 39.

urosphena, 372.

urotsenia, 194.

urrua, 4(i6.

ursus, 463.

urva, 469.

usta, 6 1.

ustulata, 69.

ustulatella, 52.

utergatis, 31.

utethesia, 87, 88.

uvaria, 57.

vacans, 103.

vacha, 258.

vaga, 65.

vagabundus, 200.

vagalis, 55.

vagata, 5S,

vagesa, 87.

vagina, 232.

vaillantii, 387.

Valeria, 104.

valida, 163.

vamana, 96.

vamnna, .s6.

Vanessa, 97.

varana, 86.

varanus, 326.

varia, 43, 45, 170.

variabilis, 142, 155, 233.

varialis, 65.

varians, 70, 80, 84, 85, 387.

varicoloraria, 61.

variegata, 47, 57, 78, 150,

27(;.

variegatus, 331.

varipennis, 43.

varius, 39.

vamia, 71.

varuna, 93, l(i6.

vanmsea, 84.

vaninana, 92.

vasara, 91.

vasudeva, 96.

vasutana, 91.

vatama, 80.

veda, 97.

vedanga, 92.

velatum, 381.

velifer, 216.

velLnus, 41.

velitra, 42.

vellicata, 134.

velutlnus, 50.

venalba, 75, 86.

venata, 103.

veuatrix, 104.

venerupis, 134.

venOia, 104.

venimaciilata, 57.

venosa, 78, 83, 87, 88.

venosus, 253.

ventraliSj 393.

ventricosa, 155, 16S.

ventricosus, 150.

veniilia, 72, 88.

venus, 133.

venustularia, 01.

venustus, 174.

veredus, 393.

verhueUi, 104.

verma, 95.

vermiculata, 210.

vermiculatus, 151, 235.

vemalis, 409.

vernans, 388.

vemida, 85.

veromceUa, 178.

veniicifer, 44.

vennicosus, 153, 289.

versicolor, 42, 148, 334.

vertagus, 154.

verticillata, 71.

vertumnalis, 55.

vesbius, 41.

vesicularia, 58.

vespa, 118, 177.

vespertilio, 68, 218, 435,

444.

vespertinus, 403.

verperugo, 431.

vesperus, 443.

vesta, 102.

vestalis, 47.

vestitus. 167.

veterinorum, 21.

vexillum, 128, HO.
vibex, 149.

vibrissa, 409.

vicaria, 61.

vicarius, 176.

victor, 29.

victrix, 88.

viculorum, 420.

vidura, 93.

vielloti, 170, 390.

vigens, 76.

vigil, 90, 351.

vihara, 100.

vikasi, 98.

vinacealis, 54.

vinacearia, 59.

vinata, 77.

vindusara, 57.

violacea, 119, 131, 135,

142.

violse, 102.

viperina, 321.

vii-a, 80.

viraja, 99.

virens, 350.

virescens, 39, 45, 81, 106.

virgata, 210, 344.

vii-gatalis, 55.

virgatus, 404.

virguncula, 83.

vii-idalis, 64.

viridanus, 373.

vii-idaria, 61.

viridata, 63, 87.

viridescens, 247, 282, 368,

369.

viridiaenea, 112.

viridifusca, 83.

vii'idiluteata, 60.

vLridirostris, 39.

viridis, 65, 174, 229, 348,

352, 354, 375.
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viriclissima, ;!70.

visala, liG.

vishnu, 77.

visrava, 05.

vitellialis, 56.

vitellus, 1.53.

vitessa, h8.

vithora. 88.

vitreata, 57.

vitiosus, 119.

vittata, 60, 82, 341.
vittatu.s, 203, 251, 347.
vitticostata, (i2.

viverra, 4GG.

viverricula, 4(iG.

viveniiia, 472.
vivia, 349.

vivida, 382.
vivipara, 150.

volaus, 444.

volcanoes, 6.

volitans, 208.

volvocivora. 3S0.
vulcani, 107.

viiloaniis, 130.

viilgaris, 45, 102.

vulnerata, 45.

viilpinaiia, 63.

vulsella, 127.

wad, 13.

waigiensis, 207.

walbeehmei, 284.

waldemarii, 147.
walkeri, 171.

wallago, 25G.
wallichi, l(i9.

waraefordianus, 164.

wamfordi, 170.

wassinki, 195.

watsoni, 102.

weinkauffiana, 156.

wcstermannia, 71.

westermannii, 94.

westwoodi, 44.

we.stwoodii, 44.

white ants, 40.

whitei, ;!1, 77.

wicksii, 331.

wilmcri, 142.

woodmasouiaua, 156, 157.

xandrames, ()2.

xantliidyma, 70.

xanthochir, 223.

xanthodes, 72.

xanthogastrella, 64.
xantholeuca, 377.
xanthometopon, 202.
xaiithoiiotu.s, 371.
xanthorhynclius, 359.
xanthosciu.stus, 374.
xanthus, 106.

xeina, 400.

xenopeltis, 299.

xenoplioia, 15S.

xenophry.s, 291.

xenojjterus, 283.

xiphma, 24.

xyliuella, 53.

xylochionia, 65.

xylocopa, 122.

xyiophasia, 74.

yama, 95.

yan-ellil, 259.

yuhina, 377.

jnuianensis, 132, 177, 290,
294, 300, 332, 416, 419,
iz-2.

yiingipicus, 349.
yimx, 349.

yphthima, 9S.

z.

zafia, 148.

zal, 101.

zanclopteryx, 59.
zanies, 6s.

zauzebarica, 149.
zayla, 99.

zealls, 54.

zebra, 207, 280.

zebralis, 55.

zebrina, 87.

zebrinus, 164, 301.
zebronia, 55.

zeleucus, loG.

zelmira, 103.

zenieros, 95.

zeunara, 91.

zenocles, 106.

zeroca, 99.

zeta, 100.

zethera, 96.

zethes, 6.5.

zeuxidia, 101.

zeuxippe, 103.

zeuxis, 144.

zeuzera, 76.

zibetha, 466.
zibrinus, 236.
zicrona, 43.

zipliai tes, 96.

zizij)lu, 53.

zoniia, 58.

zonalLs, 126, 148.

zonalteniaus, 273.
zonaiia, 149.

zonata, 122.

zonatus, 151.

zonea, 84.

zonilia, 90.

zoothera, 36.3.

zophoessa, 95.

Zoroaster, 175.

zo.sterops, 377.
zozymus, 31.

zuleika, 79.

zulema, 99.

zyga;na, 285.



5oG

INDEX,

almormis, 346.

ahiaxcis, G3.

acerra, 172.

(uhdtoia, 171.

acididla, o9, 61.

adi'lias, 99.

alianus, 92.

<en>jtpe, 104.

aquibarlix, 253.

(7;^>/«, 381, 408.

ajglinna, 294.

agathia, 60.

«^/rt/rt, 102.

agrotis, 73.

alamis, 70, 74.

idhia»gidafia, GO.

albicans, 77.

albirictus, 378.

albiventris, 391.

alhogidaris, 400.

(dbopnnctata, 210.

alligans, C8.

altivolans, 432.

c//i««, 196.

amabdis, 353.

amasene, 103.

amauroptera, 397.

fl?«J«, 103.

ambJypodia, 94.

amherstii, 406.

ampin, 77.

ampidUform is, 157.

amgduna, 77.

amygdiduK, 177.

anahidoidcs, 243.

aniiitis, 57.

anartn, 99.

anchorago, 39.

andamana, 99, 147.

andamnncnsis, 173, 290,

38G, 400, 425, 476.

andamnnicus, 176.

androgeos, 106.

angcnimi, 68.

PART II.—SYKONYMS.

angiilifera, 155.

unisodes, 58, 59, 66.

amudigeraJis, 54.

««/!>«,' 83, 84.

anticyra, 83.

antricnla, 429.

(ipicidatiis, 429.

approximafa, 83.

and.a)ia, 337.

arata, 132.

creccr, 94.

areslha, 83.

argils, 191.

arrundi, 80.

arricola, 417.

aspdates, 62.

assaniensis, 413, 423.

assinnlis, 384, 387.

astorion, 106.

«)«;•, 435.

afrafus, 429.

atricaUosns, 176.

africapdhis, 416.

afronuchalis, 393.

attacus, 80.

aurantiacus, 416.

auraius 435.

anrcola, 381.

aureus, 477.

auris-dianit, 152.

aurita, 429.

aurota, 103.

austenianus, 432.

australis, 437.

autonoe, 103.

auxima, 62.

iff//;"o, 278.

balteatns, 164.

basalis, 77.

basiclavis, 73.

bathyclcs, 105.

barbel, 415.

belangeri, 434.

belgoraa, 78.

lellatrix, 88.

hengalensis, 321, 365.

berdmorea, 291.

bcrdmorei, 338, 418.

bhascara, 83.

biauriius, 214.

J/fo^/-, 244, 366.

bicornis, 350.

*/(/«, 405.

bij'asciata, 66.

bigshyi, 175.

bdiratus, 165.

i//oi»s, 393.

biotrllidiis, 200.

Zi/W/rt, 59, 61.

bli-dtatus, 293.

blainrdlei, 143.

blanfordi, 591, 435.

blcnnus, 166.

%;/«», 386, 413, 432,

453.

boarmia, 61.

boarida, 374.

bocourti, 412.

boisduralii, 100.

bomhyx, 77, 82.

io»^oo, 190.

borealis, 373.

borneoensis, 416.

ioi^^s, 54, 56.

brai'hyh2dius, 347.

bracliyola, 429.

brachyotus, 406.

bracliyptcrus, 405.

brahtna, 407.

brassica, 104.

Irazdiana, 361.

brevicaudaium, 424.

brevicaudus, 437.

brei-ipa/pis, 70.

brou/ceanus, 347.

Irunneus, 418, 475.

ii<iw, 68.

*«//«, 140.
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lurmiinica, 381.

hurnumicus, 348.

bursa, 143.

htt(i/i^, 382.

ca-rulecula, 372.

caruh'scens, 135, 4()'), 111.

caliduK, 402.

culii/inoniin, 435.

f(r//Hfo, 292.

ca/ol/iites, 139.

cancel!atum, 143.

canu'i'ps, 408.

caHurufa, 74.

canfori, 437.

cnjn'l/ii/iifa, 168.

capifdta, (')3.

carhondrius, 477.

caatanem, 421, 434.

cassida, 103.

caforiiloiden, 88.

caudittii, 58.

Mi<(l(i/iis, 438.

celesdcra, 58.

cliahiope, 6G.

chaptis, 213.

c/ieiropiis, 438.

chiiientsis, 371.

chizala, 63.

chlamys, 177.

chri/seis, 104.

chrijKonotus, 415.

cineraccus, 429.

cinereivcntris, 369.

cinereocapilla, 375, 382.

ciiuuniiomim, 413, 418.

cinijra, 95.

cirradia, 70.

f/y^'/rt, 105.

cnctliocampa, 81.

co(7or, 213.

communis, 402.

cominna, 143.

concohr, 77, 415.

conjbiis, 99.

conffi'r, 278.

coraUina, 362.

corinea, 53.

coromandclianus, 1 78.

coromandrlicus, 432.

eoromandra, 432.

coronis, 103.

corvina, 212.

codellifera, 144.

cotiiza, 67.

cramhoides, 64.

cresphrontes, 105.

crihraria, 87.

cristatus, 390, 396.

crossei, l.VJ.

cruvafii, 81.

cri/pfidupJtd, 382.

cri/pfuspira, 1()8.

cnctiliis, 359.

culicula, 69.

cunulifera, 67.

curta, 144.

cyanosfigmaloides, 1 90.

cyanosloma, 143.

cycluphurus, 165.

cyniiplcrus, 424.

dnctylina, 138.

damaccnsis, 395.

daxychira, 83.

diturk-us, 386.

darisoni, 368, 377.

dcceptatura, 63.

decoraria, (JO.

dccumanoides, 418.

dccussatula, 157.

degencrcUa, 64.

dekan, 421.

delesserti, 367.

delihiata, 175.

denvidta, 81.

dineanthus, 213.

diadema, 428.

diurdii, 424.

dicniroides, 359.

dijfasHs, 371.

digonii, 156.

diniira, 81.

fZ/owp, 103.

dioscorete, 69.

discriiiiinafa, 60.

dix/nnctiiUs, 54.

f//.V""-, H3, 190.

do/inn's, 156.

doiihlediiyi, 99.

dri'panodcs, 66.

drtpanuides, 67.

drymocatuphua, 365.

dri/monia, 81.

f/f/'i/^.?, 375, 377, 419.

diijliiensis, 364.

dtilliiinensis, 429.

durvasa, 103.

duvaucellii, 424.

dysopes, 438.

edwardsii, 423.

elexdlienira, 424.

ehnyata, 140.

elphos, 61.

etfiys, 338.

ennomocidcs, 65.

epimida, 94.

episcojius, 151.

f/'fTfo, 95.

erebumorpha, 63.

erythrocephalus, 352

.

erythromeias, 416.

e/oliis, 94.

eubolia, 57.

euproctcs, 84.

eutolmos, 403.

evaxalis, 54.

exempita, 69.

exterior, 68.

fairbnnkia, 157.

/rtArt/rf, 83.

falcatella, 83.

fiisriculata, 87.

A'///^ 91.

/«Wf»/, 317.

ferruyeioeps, 352.

fteldcni, 403.

Jilosa, 156.

Jtnlaiisuni, 412.

fnschii, 409.

/(H(7, 375.

fliiveolus, 434.

JIaviceps, 311.

Jiavicollis, 385.

JIavicristiifa, 378.

favircntris, 373.

Jiavoyularis, 385.

Jliivo-olivaceus, 373.

J'ranllini, 349.

fnimentum, 172.

fuciphaga, 358.

Julgens, 429.

fuliginosa, 168, 382.

fuhidus, 433, 437.

fulcirenter, 375.

fidvus, 365.

fiiscus, 149.

gahthea, 104.

gatorialis, 55.

gelochelidon, 401.

geomeira, 60.

germani, 412.

giganleiis, 418.

ginea, 67.

glapliyrti, 104.

glaucistriga, 75.

glaucus, 190.

gliciria, 104.

gloriosa, 155.

glyphidion, 243.

glypfiodes, 55.

graciosa, 78.

griffithii, 417, 441.

griseiceps, 368.

griseolus, 373.

y/WiM, 385, 394, 428.
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gutturalis, 347, 356.

haliartuK, 98.

hamata, 67.

hardicickii, 417.

hariola, 175.

haniionia, 68.

Itaughtuni, 164.

helesidotalix, 86.

/««//"w/, 102.

helt'cifonnis, 157.

hemilophus, 347.

hemirhoda, 72.

heptndactijlas, 188.

Jierculea, 155.

Ttesperia, 92.

heteropterics, 235.

hildehrandi, 368.

Jiimahijensis, 378.

hippia, 104.

hipposideros, 428, 429.

A('/'«, 103.

hodffsoni, 354, 370.

hoei-enii, 189.

Jiomfrai/i, 191.

Iwriifieidii, 394, 424.

humeralis, 168.

humllior, 389.

hi/hlcceUa, 71.

hi/ladactijlus, 293.

hi/hicharis, 380.

hijloterpe, 380.

hypatala, 93.

hiiperjithra, 62.

hi/penjthrus, 414.

hypopyra, 68.

idonea, 68.

ignitiM, 390.

«7(/a, 83.

illeda, 74.

imhricatus, 432.

immodesta, 69.

imprimata, 59, 61.

impudinis, 387.

inthoata, 71.

inconclusa, 61.

«W/crt, 104, 145, 350,

371, 417.

indicus, 178, 371, 373,

378.

indopicus, 347.

«'«(//•(?, 103.

infida, 71.

infumata, 381.

inglisi, 366.

ingura, 71.

innotata, 401.

inornata, 74, 393.

imignata, 75.

insignia, 429.

insolens, 387.

insiika, 75.

intennedia, 378, 386.

intirmedius, 369, 396.

iraradiid, 157, 339.

7«nH(7, 95.

ismene, 96.

jacintha, 98.

jaranicti, 401.

jaranifus, 432.

jariiinix, 453.

jenloni, 347, 365, 401,

404.

jolmius, 213.

joviana, 67.

kamorta, 105.

kcraudreni, 412.

kerivouh, 435.

knorii, 168.

Z-o/y///, 434.

M.-, 417.

lahinln, 432.

hbrichthys, 244.

lahiiauoisis, 429.

htcinidtiDii, 143.

hifiibills, 67, 68.

lagoptera, 67.

lalasis, 96.

lankiidim, 428.

laomedun, 106.

larisxa, 103.

larratus, 427.

lasioptenis, 432.

lasiura, 436.

lasiurus, 436.

lathami, 409.

latimargo, 100.

/f(!/, 164.

leheda, 77.

lecythis, 157.

leiophis, 175.

leonina, 66.

leptocoma, 361.

leptiira, 4 1 2.

Icsclienaultii, 425.

/c^/;c, 89.

;««;«, 407.

leucocephdlus, 423.

leucogader, 412.

leuciima, 83.

leucomysla.r, 294.

hucoplera, 398.

leucoplerwi, 386.

leucura, 383, 412.

libitina, 103.

Ugnaria, 59, 61, 90.

Imacodes, 78.

h'fieaia, 350.

lineatum, 390.

linrolatum, 221.

lincota, 81.

lithnfalco, 403.

lithosia, 64.

lobipes, 435.

longicauda, 429.

longicaudatux, 372.

longlpes, 393.

/yeo, 94.

lycopodia, 66.

ludntrix, 71.

lunula, 80.

luteus, 434.

luzoniense, 424.

macaria, 59, 61.

macracantbus, 194.

niaerocelis, 472.

macrotis, 441.

macroxus, 416.

marrufoidcs, 412.

niacuiiirus, 432.

rtwculosum, 132.

tnagica, 67.

magnirontris, 365, 408.

maynus, 432.

major, 399.

nia/abaricus, 418.

malaccensis, 352, 409.

malayaiius, 359.

maiidtlayensis, 130.

manci, 419.

marginata, 177, 424.

marginatus, 425.

maria, 366.

wars/iallarum, 350.

masoiii, 170.

mastrucafa, 70.

maxula, 68.

megapteralis, 54.

megasuma, 77.

melanocephala, 375.

melanoleuca, 372.

melanopbila, 84.

mdanorhyiichux, 409.

mclanoatoma, 168.

mclaiwtus, 424.

mellita, 177.

merguirnsis, 175, 178.

mestkta, 66.

meyeri, 433.

viiaiia, 74.

?«/«•«, 53, 72.

microptera, 385.

minus, 366.

minuta, 148.

mirafra, 385.
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nioUis, r>8.

moHcsusalis, 54.

moormensis, 473.

mordax, 432.

morio, 427.

morta, 89.

mouhoti, 378, 415.

moupinensis. 435.

murinim, 429.

muscnlus, 419.

miji/donia, G8.

nakttla, 94.

nanus, 404.

nalatrix, 292.

naticoides, 157.

neylecia, 375.

7iemo>-iv(iiji/s, 418.

neomho, 103.

neri.isa, 103.

7U'so]cia, 417.

neofoma, 417.

tu'cobaretisix, 89, 290.

nicohnrica, 92, 93.

nicubaricus, 113, 1G4,4U8,

418.

nicoharienah, 97.

niqropileus, 309.

«/fo, 92.

niorina, 9fi.

nipahnsis, 3G3, 468.

nirem, 293.

nitidiis, 373.

niveiguttdla, 53.

niviapex, Gfi.

?io/;///.s, 428.

?iorf;(ff, G8, G9.

noclulinn, 43G.

noctuh'nus, 434.

non-striata, 384.

norfegicus, 418.

novadwHandia, 402.

nyttemerata, 61.

nxjcticejus, 434.

obliterans, 90.

ohscurior, 356.

obstataria, 59, 61.

obumhrata, 67.

occipitalis, 380.

ocellata, 338, 391.

ochragenys, 406.

octona, 171.

olivacea, 144.

opeas, 171.

ophisma, 07, 68.

ophiusa, 67.

orientalis, 90, 393, 401,

465.

otolithus, 214.

otopoma, 166.

o/«s, 406.

paclnisoma, 424.

;;ff/^/f/rt, 77, 435.

palmarum, 357.

jxiludinoidei, 158.

pandia, 91.

panope, 105.

parcipennis, 68.

parisnatlii, 61.

parma, 130.

2)a)iila, 53.

passaliis, 113.

piaster, 386.

pealei, 171.

pcarsonii, 436.

pectoralis, 349.

peyuana, 441.

pegucnsis, 131, 168, 443.

pembcrtonii, 415.

pcnicilhiriii, ()2, 71.

penicillotus, 429.

jjciinisiynala, (iO.

percliuJ, 418.

2H'rJidissa, 67.

periyonia, 90.

perniyer, 427.

pcronii, 331.

pcirosa, 173.

pliaioceps, 348.

phaJana, 58, 68.

phalama-noctna, 66, 69.

phanasalis, 54.

phai/rei, 365, 391, 416,

479.

philippensis, 393.

philippincHsis, 430, 437.

philumcla, 380.

phyllurrhaniphreus, 372.

]}hyUorhiiia, 429.

piiceus, 416.

ji)('rf«, 75.

picus, 347.

pier is, 104.

pitiyuis, 133.

pipislrilius, 432.

playiata, 77.

pilatyccraia, 58.

piluto, 416.

pluvialis, 393.

poapltila, 67.

pocusaria, 68.

pohjduvw, 70.

pomona, 69.

porsenna, 103.

pradiota, 65.

pracognilus, 365.

prasina, 77.

preparus, 377.

proterus, 432.

protoparce, 90.

providcns, 417.

pternopterus, 435.

pteropus, 424, 425, 426.

ptiloskelos, 406.

pulcherrimus, 293.

pullus, 176.

pulceratus, 432.

punctularia, 384.

pas i1/(1, 361, 383.

pusillus, 369, 427.

pustiilifera, 83.

pyctoris, 417.

pygctas, 369.

pygmtvus, 405.

pyrene, 104.

pyriniata, 66.

pyriroras, 424.

pyrrhops, 378.

qundrislrigala, 69.

rajfiesii, 416.

nyff, 100.

rangoonensis, 379.

reciproca, 57.

recurrens, 71.

remiyia, 67, 68, 70.

remoiens, 67.

repercussa, 175.

ret ifera, 168.

retinalis, 55.

rhinolophus, 428, 429.

rhodophila, 372.

ricine, 83.

rigema, 83.

rocJiaiia, 93.

romieri, 176.

rosea, 143.

roseifascia, 72.

roslratus, 426.

roi<J-(', 103, 427.

rubiginosus, 177.

rvfescens, 177, 373, 382,

418.

rufceps, 3G6.

rujipcnnis, 360.

rujireiitris, 359.

rufogularis, 416.

rufriinigra, 416.

ru/ulus, 364.

rupcl'i, 64.

gaccata, 174.

salarias, 235.

salomealis, 54.

satiguinea, 82.

sarauakensis, 416.

saiurata, 377.
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saturatun, 403.

saxea, 158.

schisticeps, 375.

schidifiiiicata, 58.

schisfonfelis, 172.

schrarfsi, 373.

scifaria, 66.

scotophilun, 432, 433.

senfellatus, 408.

scijdra, 86.

sedeva, 100.

seeholimi, 373.

sejtmcfaria, 65.

«(/<?, 212.

srmicliifum'a, 63.

seminudus, 425.

semisfn'afa, 384.

sen'cea, 68.

serotinus, 432.

serratizona, 164.

w^/f;-, 418.

slamensis, 413.

signata, 65.

«*«(', 84.

silhefensis, 89.

similaria, 59.

similis, 413.

sinetisis, 387.

sipyla, 66.

«(Yff, 96.

s»'(7, 77.

soares), 231.

soldado, 212.

solida, 140.

soUtaria, 363.

spams, 211.

speciosus, 475.

spec/abilis, 77.

sphingomorpha, 66.

spiliiriis, 204.

S2)leniens, 413.

splendidus, 413.

spoliata, 74.

sieiria, 69.

strenuus, 359.

strialus, 359, 383.

subfasciata, 69.

sulhdca, 85.

sitlminuta, 394.

snh-moniliger, 382.

snbiiofdtti, 78.

sultractain, 60.

siilundidiifa, 384.

suhunita, (57.

Bulvitrea, 83.

«»/«sfl, 80, 83.

fiz/yr?, 96.

sullaneroo-lcuntee, 211.

sultaneus, 347.

sumatrensis, 421.

summann, 189.

smiia, 407.

snperciliaris, 385.

stiperstriata, 384.

snsceptaria, 62.

sivinhoei, 352, 428.

sympis, 67.

tangahinga, 406.

targrdia, 71.

taxila, 95.

<f^w(?, 71.

tememiclms, 386.

temminekii, 473.

tetragotms, 141.

iliahra, 60.

tJiciihahUiiiiHS, 176.

i/tcniu'SHi, 00.

thyasalis, 56.

%ra, 104.

thymhrdus, 94.

tibefanus, 390.

<«V/;W/(, 173, 366.

tidrNia, 382.

i/^ff, 347.

tigrini, 67, 389.

tisiphonc, 96.

tittheachilus, 424.

torquota, 149.

torquatus, 304.

transducta, 66.

triangnlata, 70.

trifolium, 430.

trilamellaris, 175.

trilatituides, 435.

trilineata, 62.

trisnla, 83.

tritoH, 143.

tuberculatum, 154.

tumida, 142.

typhon, 397.

<y<A>W, 381, 408, 469.

wnbrosa, 67.

undlfera, 84.

univocnlis, 55.

variolosa, 70.

vastata, 57.

venusta, 84.

ventcstum, 77.

vesperiilio, 432, 434.

visperugo, 432.

virbice, 66.

virescens, 3G1.

virgaurea, 93.

virginicus, 393.

viridifrons, 387.

viridipennis, 373.

viridis, 157, 370.

vitrinoides, 173.

vulgaris, 429.

waldcni, 378.

wallichii, 77.

whitkyi, 407.

xantkochlora, 377.

xantholama, 350.

xanthopogon, 90.

xanthopygius, 347.

xiphius, 103.

ynnancnsis, 368, 427.

zebronia, 54.

%elniera, 103.

zoihis, 94.

zuleika, 84.
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