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DON’TS FOR BEGINNERS

Don’t, as a novice, begin with a large aquarium; one of 1o to 12 gallons
1s sufficiently large.

Don’t, except as a hospital or temporary receptacle, use the ordinary fish
globe.

Don’t use all-glass receptacles as permanent aquaria, they are too liable to
fracture.

Don’t use an aquarium greater in depth of water than in width.

Don’t handle an aquarium until the cement has “set” or become hardened.

Don’t arrange an aquarium until it is thoroughly cleaned on the inside.

Don’t clean the glass with anything but table salt when filled, or with
whiting when empty.

Don’t move a filled aquarium ; first decant most or all of the water.

Don’t move an all-glass aquarium at any time; lift it clear and set it down
gently in its new place.

Don’t change the water when moving an aquarium; keep it in another
vessel and afterwards return it, filling in with fresh water.

Don’t needlessly disturb the aquarium and its contents.

Don’t place the aquarium in a strong sunlight if a good steady light may
be had elsewhere.

Don’t forget that a northeast éxposure is the best, and light on the surface
better than strong side-light.

Don’t exclude the free access of air to the surface by tightly covering the
aquarlum.

Don’t keep the glass tdo free of healthy alge, except on the front.

Don’t use unclean vessels or appliances of any kind.

Don’t fail to exercise the most scrupulous cleanliness with everything per-
taining to the aquarium.

Don’t permit the accumulation of refuse, of any kind, on the bottom.

Don’t put the hand into the filled aquarium, when this can be avoided.

Don’t have more than one person in charge of the aquarium.

Don’t fail to give it a little attention every day; this soon becomes a habit
and will insure success.

Don’t use deep, narrow or funnel-shaped nets nor those of coarse knotted
twine; use shallow ones of soft Brussels netting.

Don’t use the same net, or any other appliance, for sick and healthy fishes;
this is sure to spread the contagion. Scald the net frequently.
Don’t fail to place a screen between the aquarium and the light on warm
summer days, especially strong sunlight. Tissue paper or cheese

cloth will answer the purpose.
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DON’TS FOR BEGINNERS

Don't expect success except when the aquarium is well conditioned or
balanced, with ample growing plants and a good light.

Don’t fail to remember that the plant life should exceed the animal life
and scavengers be present. There can scarcely be too many health-
growing plants in the aquarium.

Don’t place fishes into an aquarium until the plants are well established,
but introduce scavengers at once,

Den’t change the water needlessly, its appearance and taste is the best
guide.

Don’t occasion sudden changes in the temperature of the water.

Don’t forget that colder water will sustain more fishes than when it becomes
warmer.

Don’t, as a novice, begin with fine fishes; the ordinary goldfishes are
more hardy than the finely bred toy varieties.

Don’t, when no longer a novice, be contented with the common goldfishes;
the inexpensive “sports’ of the finer breeds are more interesting.

Don’t needlessly frighten the fishes; kind treatment will make them very
tame,

Don’t jar the aquarium or rap on the glass; fishes have finely organized
nervous systems. Guard against even the most unintentional cruel-
ties.

Don’t handle fishes roughly ; bruises and the loss of the mucus covering
of the scales become seats for fungus diseases.

Don’t place large fishes in small aquaria, nor keep large and small fishes
in the same receptacle, if avoidable.

Don’t keep fishes together which molest each other.

Don’t keep diseased fishes with healthy ones; remove them to a hospital
jar for treatment.

Don’t buy fishes and plants promiscuously ; be sure that they are clean
and free from infection. .

Don’t immediately introduce newly acquired fishes or plants into an es-
tablished aquarium; keep them for some time in a separate receptacle,
until fully assured that they are in perfect condition. This is a fre-
quent cause of inféction.

Don’t starve the fishes, but be even more careful not to overfeed them.
Feed more sparingly in winter than in summer.

Don't fail to remember that mistaken kindnesses kill as many fishes as
neglect or inexperience.

Don’t feed more than the fishes will eat at once; they may only masticate
the food and later eject it to contaminate the water.
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DON’'TS FOR BEGINNERS

Don’t overfeed ; very many of the ills of aquarium fishes are due to this
mistaken kindness.

Don’t leave uneaten food or offal in the aquarium. Use the dipping tube.
Don’t feed worms without first cleaning them; they are carriers of both
parasites and fungus diseases. Scalding them is a good method.
Don’t overstock the aquarium at any time; until it is fully established
the one safe rule is not more than one fish for every two or three gal-

lons of water; even fewer large fishes.

Don’t fail to get a large aquarium as soon as you become expert, the larger
the tank, the surer the results.

Don’t, as a novice, keep other fishes with the goldfish; they may not be
altogether harmless.

Don’t keep water bugs and beetles in the aquarium with fishes ; they are
all harmful and predatory.

Don’t introduce plant-eating snails as scavengers. The Planorbes and
Vivipara are the best common snails.

Don’t feel discouraged by occasional reverses ; they happen to every one,
even to the most experienced aquariists.

Don’t fail to remember that success with the aquarium depends upon the
following prime conditions; inattention to any of these, or mistakes
or neglect, will certainly lead to failure :—

Cleanliness of the vessel and all appliances.

A good and strong light.

A vigorous growth of plants.

Careful feeding of the proper food.

The immediate removal of sick or doubtful fishes.

Ample scavengers.

Avoidance of overstocking.

Persistence, determination to succeed, and a considerable good

. fortune.

Don’t fail to join an Aquarium Society; if none exists, organize one.

Don’t disregard any of the precepts of this volume; they are based on
tried experience.

Don’t fail to frequently review these Don'ts, and confer with authorities if
in serious difficulties; the Aquarium Society of Philadelphia will be
pleased to answer all inquiries.

These Don’ts apply more particularly to the Freshwater aquarium,
but it may be beneficial to keep most of them in mind for the Marine
aquarium, Terrarium and Aqua-terrarium as well.
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AQUARIUM SOCIETIES

Four or more periodicals are published under the auspices of
these Societies, a weekly, two fortnightly and a monthly; devoted to pop-
ular zodlogical, ichthyological and botanical study and the elucidation of
subjects of interest to their members, y

A Society of this kind has been established in Philadelphia since
1898, and has accomplished much to popularize the aquarium, its inhab-
itants and its maintenance. To encourage this both interesting study and
beautifier of the home, some descriptions of this Society and its proceed-
ings will be of interest.

The Aquarium Society of Philadelphia, on January 1, 1908, had 128
active members, a number of which reside in neighboring cities. Its
purpose is more particularly the propagation of the finer breeds of the
goldfish and the keeping of freshwater aquaria. The sessions occur
monthly, except June, July and August. Set topics of interest are dis-
cussed, exhibitions take place, prizes are awarded and inquiries from any
source are invited and answered.

PoinTs For THE JuDGMENT oF GoLpFisHEs. Authoritiesdiffer some-
what in the standards for judging goldfishes in prize competitions and as
as to their respective merits as fine specimens. Dr. E. Bade, one of the
best-known German ichthyologists, advocates the following scales in awards:

Pectoral Color.
Noil Caudal | Dorsal and Donble | Scaled or Poi
_ of fin fin | Ventral | anal fins Transparent-| = 0%
Japanese Fringetail | fins ly Scaled
Goldfish l t =iy
30 20 ‘ 20 20 | % [1 100
| I

A long body would, for instance, take from the merit of the fish ds
many as 30 points and would in no case permit of over 70 points in its
favor, or should the anal fin be single, its merit would not be over 95 points.
If the body is not sufficiently rotund, but short and otherwise acceptable,
then its merit as to body would be expressed by not over 20 to 25
points, and so with the other details of the fish.

For the Chinese Telescope goldfish he advocates the standard of:

Pectoral :} Color.
Caudal | Dorsal and | Double | Scaled or :
By Eyes fin fin Ventral | anal fins | Transparent- Paists
' fins ly Scaled
30 | 30 { 10 | 10 10 5 5 | 100
|




AQUARIUM SOCIETIES

Merit as to eyes is dependent upon their size and shape, as well as
uniformity of size and equal projection from the head. The Iarg:f:r the
eyes the higher the points in favor of the fish. Fig. 17 will explain the
different forms of eyes, and this authority claims that the ovoid and
conical are valued the highest and should be awarded the maximum
number of points. .

The Aquarium Society of Philadelphia has set a slightly different
standard, the judging being for general conformation, eye and fin develop-
ment rather than for color.

|
Color | Eyes |! Body C;':.':“] ‘ oé‘::r ‘ Points
Comets " 25 £0 25 100 i
Nymphs 40 35 25 100 |
Single-tailed Telescopes, asa separate ‘ }
class | 40 35 25 100
Fringetails ‘ 358 40 25 100
Fantails 35 40 | 2% 100
Mottled Telescopes 35 25 1§ 13 10 100
Moor Telescopes 30 3o 20 10 10 100
Variagated Telescopes, (other_than
the two above) 35 24 | 20 20 100
Celestial Telescopes. 30 30 20 20 100

Scaled and Transparently-scaled fishes are also judged in separate
classes, and highly colored fishes preferred to white or uncolored ones.
As absolute perfection in every particular has not yet been reached
in any goldfish, modifications of the above standards are necessary in
judging goldfish breeds, and though none
may reach the standard of 100 points, the
relative value of fishes in competitions may
be arrived at by either of the above tables.
It is left to the reader to decide how
many points a fish of the conformation of
the outline half-life-sized drawing, Fig. 240,
should receive ina competition. It is needless
to say that few have seen so highly meritor-
IO e pon ot fow Frlogml {110 % Frinpetail goldfish.
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ENCLOSED AQUA-TERRARIUM
First prize awarded by the Triton Society, Berlin.



GLOSSARY

GLOSSARY
Glossary of Scientific Terms used in this work

Abdomen Belly

Abdominal  Pertaining to the belly

Abortive Remaining or becoming imperfect

Acuminate Tapering gradually to a point

Acute  Sharp-pointed

Adipose  Fleshy

Air-bladder A sac filled with mr, lying near the backbone of fishes ; the smmmlng -bladder.
Alevin The newly hatched of fishes still attached to the umbilical sac
Alternate  Opposite

Anal Pertaining to the anus or vent

Anal fin The fin behind the vent, in fishes

Anus The exterior opening of the intestines ; the vent

Arterial bulb The muscular swelling at the base of the great artery, in fishes
Articulate  Jointed

Awophy Non-development

Attenuate Drawn ‘out; long and slender

Axillary In the hollow where a branch unites with the plant

Auricle One of the chambers of the heart

Barbel An elongated projection at the head, in fishes

Basal At or near the base

Bifurcated Forked; divided into two branches

Bracts Small leaves or scales .

Branchiz  Gills respiratory organs of fishes

Branchial Pertaining to the gills

Branchiostegals Bony rays below the opercular bones under the heads of fishes
Byssus Tuft of threads, in molluscs

Czcum An appendage connected with the alimentary canal
Calcareous Containing or composed of carbonate of lime

Calyx Cup or outer covering of a flower

Capillaries Hairlike vessels in animals and plants

Capsule A seed pod

Carapace A shell; the upper shell of a turtle, the covering of crustaceans,
Cardinal Teeth near the beak, in molluscs

Carinate Keeled; baving a ridge along the middle line

Caudal Pertaining to the tail

Caundal fin The fin constituting the tail of fishes

Cilia Hairlike projections

Ciliated Fringed; having hairlike projections

Cinereous Having the color of wood ashes

Clavate Club-shaped

Concentric Having a common centre

Conchology  Science of shells

Cuneate Wedge-shaped
Cycloid Smooth-edged and circular
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GLOSSARY

Cyprinide Fishes included in the families of Minnows, Carps, Chubs, Dace, Breams, Tench,
Ides, Goldfishes, Gudgeons, Shiners, Barbels, Stone-Rollers, etc., and many among the
multitudes of freshwater forms collectively known as Minnys and not distinguishable except
by the naturalist from the young of other fishes which they are supposed to be by the laity

Depressed Flattened vertically

Depth  Vertical diameter, of body of fishes and molluses

Dermal  Pertaining to the skin

Dextral Right-handed

Diaphanous  Translucent; semi-transparent

Diaphragm Mouscular septum between the thorax and abdomen

Dorsal  Pertaining to the back

Dorsal fin  The fin on the back of fishes

Elong-ovate A long egg shape

Emarginate Slightly forked; notched at the tip

Epidermis The skin

Erectile  Susceptible of being raised or erected

Fascicle A close cluster

Fauna 'The animals inhabiting any region, taken collectively

Filament Any slender or threadlike structure

Filiform  Thread-form

Finely dissected  Split into fine threads

Flora The plants of any region, taken collectively

Fry The young fish after the absorption of the umbilical sac

Furcate Forked

Fusiform  Shaped to taper at each end

Gemmation Budding

Gills Organs for breathing the air contained in water

Gill arches The bony arches to which the gills are attached

Glabrous  Smooth

Gonospores Germinating buds

Gullet Passage to stomach

Haustellated Provided with a sucker

Height Vertical diameter

Helminth A wormlike animal

Hexagonal Six-sided

Hypha Rod-like Structures; spore capsules; brood sacs

Hyoid Pertaining to the tongue

Ichthiology Science of fishes

Imbricate Overlapping like shingles

Inarticulate  Not jointed

Infraoral Below the mouth

Infraorbital Below the orbits or eyes

Inperforate  Not pierced through

Intermaxillaries Bones forming the middle of the front part of the upper jaw, in fishes
Interorbital Space between the eyes

Interopercle Membrane bone between the preopercle and the branchiostegals
Interspinal Bones in which fin-rays are attached, in fishes

Iris  Part of eye surrounding the pupil
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GLOSSARY

Irides Plural of iris

Keeled Having a ridge along the middle

Labial Pertaining to the lips

Laminz A thin plate or scale

Lance-eliptical A long elipse

Lanceolate Oblong, gradually tapers to the outer extremity
Larva An immatare form

Lateral To or towards the side

Lateral line The muciferous tubes along the sides of a fish
Laterally  Sideways :

Linear Like a line, of the same breadth throughout

Littoral Near the shore

Longitudinal Running lengthwise

Lunate Form of the new moon

Mammaz Milk glands, breasts

Mammary glands Glands secreting milk

Mandible Under jaw

Maxilla Upper jaw

Maxillaries Outermost bones of the upper jaw, in fishes
Magxillipeds - Foot-jaws of Crustaceans

Metamorphosis A decided change in form

Midrib The central or main rib of leaves in plants
Mycelium A filamentous body from which a mushroom is developed
Naked Without scales

Nerves The fine veins in lcaves of plants

Nodule A rounded mass of irregular shape

Nucleus The umbone or beginning of a shell of molluscs
Oblique  Slanting inclined '

Obscure  Scarcely visible

Obsolete  Faintly marked; scarcely evident

Obtuse Blunt

Occiput  Back of head

Olivaceous Color of the olive

Operculum  Gill cover in fishes; calcareous lid closing the aperture, in molluscs
Orbicular Nearly circular

Orbit Eye socket

Osseous Bony

Ova Eggs Ovum Egg

Ovate Shaped like an egg

Oviparous  Producing eggs which are developed after extrusion from the body
Ovoviviparous Producing eggs which are developed before extrusion from the body
Ovoid Shaped like an egg

Palmate Web-footed

Papillose With pimple-like elevations or tubercles

Pectinate Having teeth like a comb

Pectoral Pertaining to the breast

Pectoral fin The foremost paired fins, in fishes

Pedicnlated The stalk which supports only one flower
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GLOSSARY

Peduncle The supporting stem of a flower or seed

Pelagic On or near the high seas

Pellucid  Clear, admitting light

Perforate  Pierced through

Periscome A cap, or cover of a cup, in plants

Persistent  Continuing through life

Pigment Coloring matter

Pinnate Shaped like a feather

Pinnatified Divided in a feathery manner

Pistillate Having a pistil and no stamens

Plastron Lower shell of turtle

Plicate Folded; forming folds or wrinkles

Plumbeous Lead-colored; dull bluish-grey

Poissons  French for fishes

Prehensile  Clasping

Protuberance A small excrescence like a pimple

Pubis Lower part of the pelvis

Pulmenary  Pertaining to the lungs

Punctate Dotted with points

Pupa An immature form ; transformation after the Jarval stage
Pyloric czzca  Glandular appendage or sac opening into the alimentary canal, in fishes
Pylorus  The orifice through which food passes out of the stomach
Quadrangular  Having four angles

Quadrilateral Having four sides

Ray Cartilaginous rods in the fins, of fishes; arm of a star fish; the star fish
Rhizomes A crecping branch or stem

Rudimentary  Undeveloped

Rugose Rough with wrinkles

Sagittate Lance or sword-shaped

Sepal A leaf or division of the calyx

Serrate  Notched, like a saw

Sessile Without a stem or peduncle

Setiform  Bristle-like

Sinistral  Left-handed

Soft rays  Branched fin-rays

Specific gravity A weight which belongs to an equal bulk of cach body

Spiked A fin in which the main rays extend considerably beyond the tissue or web.

single-rayed fin
Spikes  Alternated growths on a common stem, in plants
Spinous  Stiff or composed of spines
Stamen Male organ of flowers
Stamenate Furnished with stamens
Sternum  The breast bone
Striate  Striped or streaked
Sub  Less than; not quite; under
Subulate Awl-shaped
Suture A grove or line in snail shells
Synonym A different word having the same meaning
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GLOSSARY

Tentacles Feelers

Terete Cylindrical and tapering

Terminal At the end

Tessellated Marked with-checks or squares

Thoracic  Pertaining to the throat

Translucent Nearly transparent

Transverse Crosswise

Trenchant Compressed to a sharp edge

Trifurcated Forked; divided into three branches

Truncate Abrupt; cut off square

Tubercle A small excrescence like a pimple, a papilla
Typical Of a structure the most usual of a group

Umbilicus The navel

Umbone Nucleus of a shell

Vent The external opening of the alimentary canal; anus
Ventral Pertaining to the abdomen

Ventral fins The paired fins behind the pectoral fins, in fishes
Ventrical One of the walls of the heart

Vermes Worms

Vertebra One of the bones of the spinal column

Vertical Up and down

Verticil A small whorl

Viscid  Sticky

Viscous Slimy

Viviparous Bringing forth living young

Web Membrane connecting the toes; also the fin-rays in fishes
Wheorl Arrangement around a stem in plants; volution or turn of the spire of a snail
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the MAMTNE ..cvvisarcarivininis 290
development of the ............ 25
changing fishes to the .......... 30
cleaning the freshwater ....... 32
CORBETUCHON. vywrvevnmnnnsnsnns 277
and tank culture of the goldfish.. 103
and tank rearing of the goldfish., 99
equipment. . ... .. ieeseeessc 28
feeding fishes in the............ 30
freding in the ............0000 12§
fishes, some freshwater.......... 71
Aower pots in .............c0004 179
food for the novice............. 31
fountain device ................ 178
ﬁg’otto at Washington, D. C..... 110
TR e |
literature and periodicals. 355, 362, 365
marine or Seawater . ........... 289
numher of fishes for the fresh-
T T L 30
plants .l s e 26
plants, arranging the, of fresh-
WEBEE (i iiesas Ve e 29
plants, arranging the, of saltwater
plants, ornamental ........ o 213
plantmf the freshwater 29
principles, recapitalization of the., 34
tropoﬂians’ a7y
ases, frames and glass 278
Cements for wood aquari 279
for zinc aquaria .......
for brass and iron aquaria
for marine aquaria _ 280
for frameless aquaria ..
for rockwood and tuft-
SOnE . ...iiieens
paints ......... seeae . 280
frames, construction of . . 280
assthiing B e . 281
setting the glass of .. ‘
eneral data of the ............ 282
important handy experience tahles .
rockwork, pomice, tuftstone, etc.. . 180
Society of Philadelphia...... , 356
Sotietiel o orurunneisrsssaranss , 355
stands, shelving, racks, ete....... 285
stocking the iceievisrisaviaes 30
temperatures in the freshwater.. 30
tools and appliances of the fresh-
WAl . .evevcancansnoaianss 283
tools and appliances of the marine 325
water of the freshwater ........ 172
water of the freshwater, changing
R e e TR, 176
AQua-terraria® . ..i.iciresisessisesaraaiaes, 33z
and swamp aquarium ....332, 333
and terrarium plants, 214, 330, 331
Aquatic insects, classification of............ . 251
plants in the aquarium..... seranas 29
plants for freshwater aguaria....26, 183
. plants for_marine aguaria........... 292
planth, soil for .............. vamgs B
Arachnia or arachnid parasites® eses 152
Arachnidia, aquatic spiders ............ 273, 274
Argulide or Carp lice® ............. asiaass 153
Argulus catostomi, a crustacean parasite®.... 152
Arranging aquarium plants ........0..0eeen 29
the freshwater agquarium ........ 28
the marine aguarium ........... 290
Artificial impregnation of fish ova........... B9
seawater for marine aguaria....... 291
Asellopus temar, the water-asel®..... siaees 122
Assembling the aguarium, in construction.... 281
Asphyxia, gill congestion or “sore throat of
fishes, and treatment ............coemns 140
Autotoxine, disease of fishes ........... G 138
zolla caroliniana, or Floating pondmoss*... 200
B abington’s curse, Anacharis .............. 196
Bacteri or pratozoan parasites® ........... 153
Balanced AQUATIUM . ..veorunsoronncriuesens 26
Barely sustaining diets ... 115
Barnacles or Cirripedia .........ccoiceiens 312
Bases for aquaria [........coveocsiannsoass 278
Bass, parasites of ...oveineriraiiiianie 147, 148

377



Pike, Pll:e peﬂ:h 1 85 :ubmir.mm and C. platyacan £5i

Basilewsky, M. Noovean Mcmoirs.......... 14 e R e R i
Basin construction for fishes.....cicvvanannn 103 planting in the aquarium..... 199
and peol cnlture of goldfishes,....... 103 as an aquarium plant. R 1)
Baster, M., Opusculus subsiciva ..... PRl | Cestoda or Tapeworma, )}arasues e 1]
Batracia, frogs and t0ads.....eerussennnsnen 333 Chetodon, M. chatodon™ ......cviviveneann 74
muispuppy and hellbender. ..., ... 338 Chandler, Prof. C. F., Report on Hudson
Beardsly, A, E,, on hydra..,..ovvvusvnnnr.. 248 TIVEr Water .....svesvsssscssnsenssnna 174
Beginners, ndnce 10 ssaasnins Charaveneaiss 32 Changing aquarium water ............ . 112
don’ts for .............351, 352, 353 Changes tl:l colder and warmer weather for
Bernier's Madagascar Jace plant............ 212 agua F inssenaanaivey, 3
Best aqnarium sml.l]sI T AN L ﬁg Chara and nitella, for freshwater ggriaw o Abs
-------------------- L ¥
Better aeration for diseased fishes.. veses 140 coronata, crowned chara® .......... 194
Bibliography of literature cited.............. 362 gymnopus, Elegant chara® .......... 195
Bichloride of Mercury treatment of fish dis- crinite, crumpled chara* ... 195
ERBER i e s R e A 133 Charcoal, dl:odnrlzlnig and antlupuc effect of 34
for tallrot Goioocieisiiiiaios 140 Chilian water-milfoi pro.ewhma:des‘ 190
for disinfection, ete. ............ 144 Chinese Telescope goldfiShes® . .........ee.n 52
for parasit®s .......eeivesinnere 160 Blue Telescope guldﬁsh .......... &0
Bird and Mammal parasites..........ccoouee 149 Celestial Telescope goldfish® ...... 60
Black f\mﬁus on ﬁshes, and treatment...... 136 Egphah® .l enimiiiay tnsaasiana 61
Black-nosed dace, R. catoracte® ............ 75 Lettered Telescope goldfish® ...... 50
Black or Moor Telescope goldﬁsh‘ .......... 57 Mottled Telescope Fn dfish® ........ 53
Bl adde-.rwort or Utrienlaria® .......... venes 204 Moor Teleuope goldfish® .......... 57
P., Atlas Ichthiologique....... 14 Piehald o r.gscr Telescope goldfish® 58
Bloch, br. Elieser, Ichthiologie ...........- 12 Fumbler  OIIEAR® o ororisersssnme, 62
descnpnan of goldfishes, 12 snail, V. stelmaphora .............. 239
Blood circulation of the®* ..........c.c00n 19 Chlorate of potassinm as an antiseptic....... 133
Blne ;Telcscope goldfish, Chinese........o00. &0 treatment for diseases. 160
Boleosome nigrum olmfedi. the Tesselated for disinfection ...,.. 144
AR e e e e e 80 C!llumphyllacem. low aquatic plant forms.,.. 165
Beracic acid and other remedies. . 133 Chromatophagus porasiticus, an infusorian
acid treatment ........... plraute‘ ...................... 158
acid for eye inflammation 142 Choni-Yun goldfishes ............... . 66
acid for parasites ........ 160 Chub, fall- ah or Cor oral, §. corpora s.r'.u. 75
Bottle-brush, Joint-weed, Mare's ta 199 (.hnhsucker, the Brilliant or Mullet, E. suc-
Br:m:hmpnds, the young .........ses 119 BHaY N i e R A 82
Branchipus d%”d” thc Spring-time sh 118 Cladocera, sub-order of Crustacea® . 119
Breeds of gol M e e 39 Cleaning the aquarium .....ocoee0ve000..29, 32
Breeding ﬁoldﬁshes for cuInr, etnrrrnrnnee 93 objects for the aquarinm.......... 180
ne goldfishes ...oecovevenrnvarss 42 Cleanliness to exterminate leeches and other
the [l et ARt patal Bt iesr T PAIBKIHEE ... psasaseeninns barsnsssscans 291
estal |.lhment. specially eqnippcd'. 107 Coal oil and other r:medlea oo 133
Buckland collecting can® ,....... vae 325 treatment for White fungus. . 135
Butler, Henry D., History of the .Aql.larlnm 25 treatment for Black fungus, . 137
Cold water effect on fishes ....... seees 111
C abomba, or watershield, fanwort, ete....... 186 Collecting natural food ............cc0aaee. 124
for reshwater uaria..183, 186, 187 in streams and ponds............ 85
caroliniana, a%na watershield® 186 for the marine aqunnum benasas 333
rosafolia, Red stalked watershield. 187 marine aguatic 131“5 verses 323
a satica, Tropical watershield.... Colars of the common goldfish. wenenes 40
nting in the aquarinm.... 187 Combination fish foods ........cvciuvepuas 127
as an OXYEenator ....... Cummon American and Em'opcan goldﬁshes" 39
Calamns, acorns and gweet flags..... .. 213 Jaansons of goldfish eyes, Ryder's....... 96
Calico or Mottled Goldfish® ..... f i v Te 53 Con tions of light for aquaria,............ 171
Callitriche, or water star-wort.............. 204 Conferve, Cladophora, ete. ...........cc.ue 166
for fresluvaler aquaria .......... 183 Congestien of fins of fishes .............. 139
verna, Spring water star-wort®. .. 204 Consignments, receiving of marine.,......... 325
bifida, Northern water star-wort. Constant water flow in aquaria........... . 111
heterophyllum, Larger water star- level siphon ..........cci0inine
WOIt eoensnansncecrsionses Constipation of fishes, and treatment........ 138
austenii, Terrestial water star-wort Constructing the aguarinm ................ 277
for pund or basin culture........ 204 sumption in fishes, and treatment...... 141
planting in the aqnnrium ........ 187 treatment with nom‘lshing food 142
Cape Fear river snails ... SR & [ el ] Contents, table of, Index ................. . 377
Cyprinus ourens, the food car_p ............ 15 Caul:a utcarm, an infusorian parasnte ...... 158
Care of the freshwater aquarium........ v 32 oro sub order of the Crustacea®...... 121
marine aquArinm ............ 320 Coral, branch and reef. Madropores....... 302
marine consignments ........ 323 Chorrjata, M. maonhattensis, ete. ........ 299. 316
Carbonic acid gas in water..........oeeees 178 Corean goldfish ............. sesreseesanans 11
Carp, the Scaled, Mirror .......coicuvvoues 78 Corporal or Fall-fish, Chub, Wind-fish, S. cor-
Leather ]dcn, Crusian, etc,*..78, 79, 80 ORI voidauninearihn masritaeaksran 75
food i e sl e ass s Ut .80, 116 Crayfishes, prawns, shr:rnp, crabs and lob
parasites cf the ,...'....,...14?, 145, 156 T T e 122
lice or A b e e e arasites o{ ----- cruea
Castor Oil and other remedies ............. 133 Crustacea, freshwater forms ..
treat“ment for constipation ...... 138 or crustacean parames'
for fin congestion ....... . 139 Crustaceans, marine forms ,........:
for tail-rot .... .. 140 Crab, blue, C. hastolus .
for swimming: ‘bladder ‘trouble . ... 143 green, C, manus .
Catfish, the White, Horned Pout, Mad Tom, rack, C. :rrora!u-: 5 308
[Tl e S 84 anlil C. borealis .
parasites of the . ..........;.14?. 156 mud. P. herbstii, et
Cat, rat, frog, water snake, etc., as enemies,. 144 P, oceliatus .
Cat'tails or ypha ................ 214 dl 0. aremic ...
Catostomuscommersonii, the Common ‘Sucker* 81 :tune M. mercenar:
Candal and anal fins of poldfishes®.......... Splder, Sea-spider, L. em-
Celestial Telescope goldfish, Chinese® 2 orginato, etc. ......
Cements, for wood a.quaria S toad, H. coarctafus .....
for zine aquarm ........ ]ung armed  spider, L.
for brass and iron aquaria. . powrtalesii ....
for marine aquaria ....... . 280 %gmlt.a pol.hcoru, eu:‘.
for frameless aquaria ............ Oy:tre’r ) ”‘o'n‘:i“”?e " 310
for rockwork and tuftstone ....... scallop, P. maculatum ..
Ceratophyllum for freshwater aquaria ...... sandbug, H. talpoida ...
183, 198, 199 King or Horse-shoe, L.
demersum, common Hornwort* 198 tolyphemus ........

378
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Lobster, American, H o meo r "y

Cnl:fon:i': """

enteruplus ......

Shrimps, land C. wvulgaris. . ...
tfmn, P. setiferus,

el S s
on, eome i‘ﬂ
Prawn, Amencat; P? vulgaris
11, 312
deep water, P, bore-

olis, .
Barnacle, black, B . 312

ivory, B.
¢ooaed B. !mﬁaabuhm
ettecna.

Sand hopper,
larger, G. locusts,
Isopods ..... k. . [

Cirolena, concharum, ete.

Crystalwort, for freshwater aquaria.....
Cryptogamia, low forms of plant life ......
vegetable parasites ...........

Cruelty to_fishes .....
Cuvier and Va.lenclen.nes, "Histoire Naturalle
deen Pgh;ona reas "
era an apyrusea L
Cyeclops, C. thomasi, C 0913“ eter et

Dace, the, R. cotoracie, ete.®........... i
Daphnia, i) pulex, D T R
ood for fishes.....
Darter, Tessellnted B ohmtt&:
Dauben:
%apo S{E h in dfishés
enerative changes
Dendonzmg effect of cln.sr:oal
Depth of water for hatching....
Derivation the illustrations. ..
De S&Iuvmy‘s description of the goldfishes of
R P e T T e e
Descriptive designations of goldﬁshea ......
Derlghle characteristics of the common gold-

Destruction of planu by ﬁshe-
Determinations in water analysis.......
Detection of illness of fishes......vieuvunes
Diagrams of freshwater snails and mussels*

of tail- rag of goldﬁshes issas
Bllmm hand t} i P y
CREyuchus Po orus, a vegetal parasite

Diet for freghgfer ﬁsheaegp L
Dietaries for goldfishes, etc,.
Digestive system of the gold.ﬁ
Discrimination of sex* .

Diseased fishes
Diseases, fungus, in tra.nsferrmg fishea
of fresh and saltwater fishes.
Disinfectants and antiseptica
Displacement of internal organs of
Don’ts for beginners veussdSl, 352
Dripping water as a remedy for fish diseases
Dropsy, a disease of fishes and its treatment
Dry terraria
Duckweeds for freshwater aqunm*
Duplication of fins in goldfishes ............ 94
Dwarf lilies, for freshwater aquaria.. o

handling o

"""gaiah;i.;

E arly spawning of goldfishes........e.vnss
Earthworms as food for fishes,.....ou:00s 1

as laxatives for disea.sed es. 139
for consumption of fishes, . 142
Echinodermata, or Marine rsd:ates. ssenarsn oM

Ecto- and Ento-parasites, surface and internal
Edwards, George, description of goldfishes. .
Eel, the common, A. chrysypa*

cusk and saltwater

pa.rmitea of
1 grasa, Tape grass, etc, V. .vp‘amm‘ 88
Eﬂect of "cold water on fSDes.............. 111
fumes and odors.......... 33
e R S e e 61
'Egr £000 £Or BUNEE +yaviensosnasasnnsssse 126
or spawn of goldfishea . e a1
Eﬁg:kwum azuria, lavender-biue  Howered
water byacinth ............ 212
crassipes, lilac-rose flowered water
o hyacinth  ...ccrcoanscasenes f&g
odea, see NACDATES . .ssssassssmnnnns
mbriolo of the dfish*.......... 90
Emersed gay;md mbmerf:l]i aquatic pla:nts 183

Entomostraca, of freshwater ......
marine or water-ﬂcu
Epsom and glauber salts......
treatment for di

fishes

Bamssaaeanan

379

treatment for tail-rot.. 140
Equilibrium in plants and animal exultence,

T o e e R e e 177, 183
Equipping the aquarium .........eeeeceeees 28
Evim z{i{l t.mtetto, thc Bnllinnt Chubnucker or

e L
Eupomotis gibbosus, E. glom.m:, ‘L. auritus,

M. chetodon, the sunfishes*,.....,..73, 74
Excrement of the goldfish................. 21
Excessive feeding of B i a s e 116

light in greenhouse culture...... 106

Expert methnd of transferring aquarium fishes 177
Eye inflammations nncl treatment 142

Eyes of the goldfsh*.......0.c..vunsinnrs. 52
Fa:ry-s.hrimp. Gommarus pules® .....oouis 122
Failure of hatches of gnlcfﬁahca..... sess 103
Fantail Japanese goldfis 48
Fanwort, Fish rm m. C." caroli 186
Fattening diets for fishes .. 115
Feather-stars or Crinnidca .304
Feeding anemones ........ 322

animals of the terrarium 348

basins in lakes and pouda.
aquariums ....... )

BOEERREVE . o v vus e v iR
LT B L A
n the aquarium ..........
in the terrarium ........o00000u00
marine animals ..........0000000n
soll in ........0000n
temperatum m ..................
the et T s
Filters for mnnne aquarla e 3
Filling the aquarium ........vveereuss 2
with out-of-door
Water L.eeees 177
Fin cof.!stion of ﬁshes, and treatment . 139
Fins, of the goldfish .........cc000une 16
forms of, v-rmtmns in*,, 97
Fish Commission aquarium grotto 110
Fish culture and aquarium periodicals.. 355, lgi
ABBASER cosccstsenonronsnannrronnonse
lobes, undesirable ,.vivvvieirirnivens 35
fiterature, Bibliogeaolhy 1111101010000 3e2
roe and fish-flesh food..... Sakerssners 1ab
Fishes, cruelty t0 ..usevevsvirnssassnsnanees 39

disensed ........coieiiinnieniniiniae 32

in genernl ................ 14

“out of condition” 133

photographing  .......... 16

restlessness of .......c00uenen 33

success with, in the aqunr:um ...... 30

marine or Pisces ............ to 320

Herring, common, C. harengus...... 317
Sardine, Sordinells «...eesnusns
Menhatfen, B. tyrennus y

Taothed-mmnows PEST . 37
E.l.‘ 35 ._voriegatus i

li F. heteroclﬂw B
yﬁsh, F. maja "
rainwater fish, pory ‘

Sea-horse, Amenun. H, hud:omw . 317
European, H. bupg_ocumpm b

Pipe-fish, nnmmon, fuscum ...... 317

St n:kleb&cks, . guadrocus, ett.......

72, 73, 317

Silver-gide, sand smelt, M. cerea.... 317
White-bait, M. nofato ......000.. 37

Mullets, grey, M. cephalus and M.

CUPEMID  sossssrssassnvnnsnnsnsn J17

Cﬂ:vallea, Goggler, T. crumenopthal- 1
T’hrcad fish, A, crinitus
Moon-fish, V. setapinis ....

Silver moon-fish, 5. vemer

Sea-bass, common, C. striotu 318

Snapperj.vgrey. N. griseus 318
Scioulmaster. N. o
Mutton-fish, N. an

Grunts, common, H. pulmieri ...... 318
grey, H. mocrostomum ........ues
ye ow. L REUE o vainwiems b s e

Croakers ....eiisresccncasnnranases 318
Weakfish, C nebulosus ...........
Kingﬁah M, GMericoniuS oo vuvvuee
Drum CREOMES o verrevrineannn
Cape hay fuodne, L. xanthurus....
Maﬂamohe‘l REYSUFD. o onvnnn

Wrasses. Tautog, T. onitis. vea 318
cunner, C. adspersus .

Harvest Fishes. Ha.nrest-ﬁsh ‘P pcﬂt 318
Pumpkin-seed, P. tricconthus... ...
Black rudder-fish, P. perciformis...

Butterfly or Angel Fiches, Chato-

BONHAR cerimia s suibee e 318

File-fishes, L. hispidus, etc...........318



Swell-iish, common, 5. macwlotus 319
rahbit-fish, L, lovigatus .....

Sculpin, Miller’s thumb, U. gra.c . 319
gruhby, A. aneus......

Toad-fish, Opsanus tau 319

Blennie, Dutterfish, P. gunnell 319

(iohies, scaleless, G. bosei. 319
chubby, G, soporator ...

Gunnard, sea-robin, P. palm pes 319

wing-fish, P. svolans
sea-hat, C. volitans .....
Htargazer, American, A, ano o
Lel, cusk, R. marginata.
Cod, I"um cod or frost
Flat ﬁqhes, Hog choker,
flathsh, P. americanus

Summer-flounder, P. dentatus y
Southern flounder, P, fftkoﬂmmm
four-spotted ﬂoumier, P. oblongus..
window- pane, L, maculata ........
rusty dah, L. ferruginea..... tesae
Skate,” common, R, crinecea........ 320
larger, R. radiatg ....coiiiaavanns
barndoor, R. I0vis ..covevevacansrs
Sting-ray, D, centrirus oieieas
Irog-fish, P. histrie ......... vavss 320
Fishing- frog or Angler, L m:aioﬂm 320
Fel, saltwater, Conger, L. conger.... 320
Floating arrowhead, S. #afans, e€tC.,....... 184

Cape pondweed ....cvassivsssnnas 213

heart . .uciacssinas AR
freshwater plamts . .......04..214, 208
Duckweed .....ccoivissainccsnins 208
Pondmoss .....is:ovssnsensnrsanis 209
CrystalWort ..ooeeavaasassneisesis 209

Sulvinla i s 210

10 e R o 210

Freaghlt oiouiiis disnuimmesivuvie 210

Water hyaseinth ........ccc0nn00e 211

Whater lettmee . .......cicinisanne 212

PIEREEY" ..o s e m e b e 208, 214
pondmess for freshwater aguaria*.. 209

Floral leaves, removal of, in aquaria...... 179
Flower pots in aguaria........c.coeeveeass 179
Flukes or Tremotoda parasites® ........... 146
Fly maggots, feeding ..........c.ooiiiaiis 125
Food and feeding ......vovivvseirnnnnnias 30
freshwater fishes ....115, 126

Carp, Cyprinus aurens ....coveeavees 15

Tood of oSl i el 80, 116

Raw meat, liver, earthworms, fish roe
ant eggs, egegs, mixed and starchy. 126
Formaline for disinfection . ......e..oeosen 144
or formaldehyde and other anti-
septics .
Forms of aquaria ......
of ponds and lak
Fouling water hy decomposm.u
Fountain device for aquaria .a
Fontinalis, for freshwater aquar
nuhpwnhra, Wl[luwmass. etc
gracilis, watermoss, etc* .
gigantea, Rohust w:lluwmo\sa
as an aquarium plant ......
Af AN OXYRENALOr ...iacassieiaie
Frames for aguaria, construction of ....2?3. 280
Freshwater alge ....

savsssaressnirssase 206

aguarinm fishes s A, T
molluBeE .. cossiavisrrnisnn vese SL7
plants for the aquarium ceseeens 183
Vermes and Hydrozoa.......... 246
WOTIE. . ovs nis o s smpn i v 246
leidyi, .S‘ J'acuﬂru
T. claporadii® ......... . 246
Polvds e e s 247
H. wiridis and H. fusce*. 247
Cordylaphora ...... .seevueven 248
C. lacustia 248
Fringetail Jap.ml:se 'lgoldﬁsh .............. 45
hinese Telescope gnldﬁshes ...... 56
Frogs and toads classification of......333 to 336
Sprmg or Leopard frog, Ravm vi
FeSCENS .. viie 334
Green frog, Rana “clamatans. .. .. 335
Common hullfrog, Rana catesbeana 335

Western frog, ana pretiosa .... 335
Western bull frog, Rana aurora.. 335
American hoptoad, Bufo lentipi-

T T TR . R A 336
Spade-foot toad, Sacphiopus hol-
D R O 336

Common tree-toad, Hyla versicolor 336
Plckermgs tree-toad,” Hyla picker-

T P o 336
Swamp tree-toad, Chorophilis nig-
PREIE . aaa i s men ah e kA 336
Savannah cricket-toad, Acris gryl-
IHE vienis R, LT ]

Green tree-toad, Hyla arborea... 336
Chameleon tree-toad, Hyla chame-
TERRIE.  ooonaaina e o s o g aeh 36
tadpole, parasites of ........147, 156
Froghit, for freshwater aquaria®....... 210, 208
Fry, feeding the goldfish e T 116
Fu udmrm eterochtus and F dsaphmu:, the
Killifishes* ..oiviiiiarinres cxsnbnnives Bl
Fungi in aquaria, preventmn = SO |-
PATASItIC +ivaasnaiananirnrenisaniias 162
parasitic plant ......... e ey oareie iR B

parasmc ont lilies, etCicacciionvssnnras }gg
Funans o w8 fesek. T Tl 1
white, on fishes .........e00000. 134

hlack, on fishes .......c0c00vuan 136

G ammarus pulex, the Fairy-shrimp®...... .. 122

CGases, fumes and odors, effect o oi 33
Gastrotricha, sub-order of Trochelminths*, .. 124
General aquaria data .......ovsvarensasas, 282

tahle for referemce .......... 282, 283
German ﬁsh o000 crecosscresvsnansnsarans 27
Gill congestion of ﬁshes, and treatment... ... 140
Glass, alge on the.....ooorvuireaninnen rene 34

for aQUaria_.....ospieiasisnnrannins 278
a.emng_ of, in aquana casenssnancres S78
or greenhouse® ....svivi00000 105
Glauber and epsom salts treatment for diseases
of AShES \ vviicvvscissrsaisansnnvaslddy 139
Glohe flowers or Trollius...eevevavraraiees 214
Glossary of scientific terms ..........357 to 361
Golden™ Ide or Orfe, Idus idus and I. mela-

B T e e R s S 76
Goldfish, abnormal breeds® ............0000 64
aquarium and tank culture of.. 103
hasin and pool culture............ 103
hreeding the ......cociuvevanssins 98

for eolBr ......eciieranenie vees 98

for transparent scales ,......... 93

for lar%s CYER, BIC. L .iussnsnsene 93

Breade OFF . ..sisessssssinsassbiny 39
Cargsriut QUFEINE .. .oenvvu-nssas 15
Commen Amencaﬂ and Europem, 15, 39

I aganese comet® LG 44

[ ot D e - L I R 46
fringetail* ....... S O SRR 45
wytaph™ .. ciciesres e sauns ey 49
hooded or hnn headed‘ ......... . 50
harnacled® . I
telescope® L L.iiiiicieeiciaiennen 53
Chinese mottled telest‘.o;pe' [— 53

fringetail tclescopc

moor telescope® .... 57
fﬂeha]d telescope® 58

ttered telescope 59
celestial telescope® 60
egghish* ......... 61
tumbler telescope® ...... 63
drawing of a fine specimen 356

Goldfishes, small greenhouse for cu]ture of*
degenerative changes in ......
demand for ......0vvnnsnnns
dcm_:rlgtmn and designation of
desirahle characteristics of ..
dietaries for ..ievicaseronss
displacement of internal organs... 95
disease investigations as applied to

other fshes ......ecennesend M5

duplication of fins of.... 94

Corean, Loo-choo, Haruko. Rmku‘l,
Wk e e 11

embriology of the* _. .. ........ 90

external anatomy of the Common* 15
internal anatomy of the Common*

17, 18, 19
eyes of theF ....ivessvasnsnaces 52
Ryder's comparisons of the...... 96
failures of hatches of........... . 102
for disease investigations ....... 145
for the BOVICE . l.iuiesieisninans .32
fry, feeding the ..........c00uen
handling voung ....eeevevesraass ]I}Z
hybridization of* ............... 64
lmperfectly developed ........... #1
mating the ...................90, 91
maturity o! .................... 101
methods of culture of............ 103
origin of ....iiciiiiiiiaiiiiiie 1
parasites of,
1 150, 151, 155, 156, 157
points in md? E ........... 355, 356
Pfﬂnﬂsahon of the ..... e 89
rearing in aquaria, tanks, and in
the open air .ui.sveuenes 99, 100
selecting the breeding ........... 100
spawning the N e o1

snccess with 1mport¢;ci-........-” 102
WINLETiNg «vsvvvsnmrnsovanarasrses 110



Greenbouse goldfish culture* .
Beading LT e 498
Growth of pan 5 1in reﬁlwater..::::::!gg: {%
yrodactylus, a tremotod parasite*....... .. 146
and Echinnrhynws pmd i

Handling young fishes
Hatching water for Guldﬁsll
Handling diseased fishes ..,
Healthy diets for fishes. ..
Heate dry terraria
u ; moist I:el't'al'laf 'ma.li ...... I.l.
eating arrangements for s greenhouse® 105
Hellbender, Cr, C:lv#tobmnchs allegamiensis . ...
Herrings or
lruﬂu AP T R T R
r freshwater aquaria.
vui’gam Bolll: rush, mare’s tul,
tl.‘

seamas

.......... sasremrrna

Hippuris,

€ P e
tetraph lmu, " Four-leaved mare’s
tai R RS LEARRR AL

mariumn, Four-leaved mare’s tail, 199

an aquarium plant............ 199

Histoire Naturclle des Dorades

de Sauvigny

Naturelle des Poissons de Lach)éﬁc
Cuvier and Valenciennes -

History of the Aquatinm e

Hirudinide or Leeches ............

Hog’s nose and Rms uose goldfish

Holotrichus mystacca, an mfmmn parasite
Horned-dace or Greek-chuh, 5. atromaculus*® 76
Haspital or Sanitarium for fishes........... 132
Hottonia, for freshwater aquaria............ 183
inflata, water-feather e ]
Mw P G A A
?ond piant A
Hfbrld:zat:on of the goldfish*

ydrackaru morsus-rane, the European frog-

i hit* sresgns ey ST gasp e mann nene 233
ypertro; 0f OTEAns 0O (] tessnssman
Hydra, p%;'ps of reshlrat:‘r ...... teassssess 247
enemies of young fishes............ 248
destruction of ......ivveiierien... 248
1 chthyapkt‘hmldz, infusoria protozoan para- (i
Ichthyaphthinus and cllrnmalo‘phagus produe-

ing Twitters or Itch .......
Icklh;ra,gmkmns multifiliis, an infusorian para-

R e P . 157
Idus idus and I. melanotis, Ide or Orfe 76
Iiness of ﬁshes detection of the....... 131

e hreeds of es. 145
Illust:rniorls md lhetr derivation... 367
Imnerfect‘ly developed mldﬁ.shes .......... 41
regnation, arti 1 RO L, ]
In and table of contemts......... casanes 327
Indian Paradise fish* e 71
Infusoria, protozoan paras{tes' ............ 156
Ingelhauss on Aguaria ........... A e 2%
Injuries to fishes, and treatment............ 144
Inorganic substances in water..............
Insects aquatic, Hemiptera ......... 352" to 2?2
EUTOPLETE  wuvvverannnnvsnn 257
ThHYBANUFE servorasrssrsnsss 264
DAptera .....cessssssssnsss 264
ma;pt;n 268
optera
Arachoida
Acarina ..
Hydr

251
Water-haatman Curisa inferupta, etc®...... 252
Black-swlmmers Notonecta umim‘ala, etc' 253
Water-scorpmtts. Nepa apiculata, etc.*. 253 254

Gwnl Water-bug, Belostomia griseum, etc.*.. 254
ﬂum Water-bug, Ambrysus ngmem' 255
‘bug, Pelogonus am;mmui te.*. ..... 355
Shara—hng. Salda signorvetti, ete.*. .. .......s 256
Broad-shouldered water-striders, Hebrus ameri-
Ol BT i isris e e e A el 256
Hydéometra lineata® .......vcovevnvnnsnn ... 256
arsh-treader, Limmnobates lineata, etc.'... .. 257
Aquatic plant lice, R. nymphee, ete........ 257
Dohsons, Corydatis corinite, etc.*.. . 258
Hay-ﬂles or shad-flies, Hefn‘agnm ‘pulchella, > aso
ote® L..00.
"ilone-:ﬂles Leuctra temﬂa, ‘ete.* . . 260
T n&en, Gomphus exilis, cte.. ... . 261
Cad'ﬁ? e-flies, Phryganea interrupta, et . 263
Water spring-tails, Podurus aq-mfu-a, ete.*.. gg;

Mosquitoes, Culex pungens, ete.*....

381

Midats. net-winged, Blepharocera capitata,

....................... LIRS

Fhes lquauc. Simnlida and Emmdlclz, etc.,*
259, 268
Predaceous dwmgbﬂ.'tlu. Dytiscus fasciven-

& efe e Lol s e veses 269
reat water-heeties, Hydrophilid »
Whirligig-beetles, G rg:mopuﬁ:w:, ﬂ:tg". .fl.cl. ggg
Pond-beetles, Halipius rngcanu, ete. b, ,, 71
Stml[le;t water beetles, Psephemus Iecanm
sesurisisanasnas BID
China Huths H ydracumpw obmcmha etc.*, 272
China mar‘.ks: Cataclysta fulicalis, ete.d ..., %?3
73

Water spiders Argyroneta aquatica, etc.*,
Water mites, Bdella maritima and Hydrachina
neogmpﬁlcn' &y
Insects, aquatic ,...... srEEbisans
outline of a water heetle® ..., .. ...
Insect enemies of fishes ..
nsect parasites or Insecta ..
snardia palustris, Ludwigia®
5opoda sub-order of Ma ocostrac
'tc ds, marine

T AR e A e
J apanese guldﬁshes' ..........
snail, V. malleatus*

Judging goldfishes ....... v e

points for

ﬂmﬂu ...................... 81
Kinds of aqunin et 27
Kin- 'I‘aon Yu oldﬁshea 14
Kin-Y u and &kl goldfishes. 96
Koch ervations on sruwm; nlgﬂ 176
L acépéde, Historie Naturelle des Pmuons.. 13
Lacertilia or lizards 339
Lace plant, Lattice-leaf or water 212
Larger enemies of P P 144
Late spawning of goldfishes ......... 101
Lawson’s White Rat dfish* ......0000.. 64
Leeches ur Hirudlm lgl
.Aechh‘kc pnlyp. T. pediculus® ............ 151

o P‘rmf Awuim.sh mariae reasse ; ;gg
Lee 0! eport on water 50

Lemna or Duckweeds® ............... lJp“‘!‘irJ 209

mmar Lesser Duckweed® ......... . 208

m‘k Tiny Duckweed* ,....... . 208

mb , thick-leaved Duckweed® ...... 200

polyrhiza, Greater Duel:weed' ...... 209

trisulca, Ivy-leaved Duckweed”. .. ... 209
Lernaecera czprm«“a. a crustacian parmle' 152
Leptodora, Ryodina® Loiioiioiainniiia 1
Light for aquana ................. y

eenhouse fish culture i

Lilies for fre water aguaria ......... .
Lime and magnesium in matural waters . 172
Limnobium :ﬁcnmn, the American frog-bit*. 211
Limnanthemus indicum, or water smowflake. 212
Limnocharis hwmboldtii, or water-poppy .... 212
Lizards or Lacortilia, classifica tmnp:g 340

Blue-tailed lizard, E. !um!n:,.,,

Pine tree lizard, S, undwlatus....

Black-lined lizard, E. anthracinus
Chamaleon lizard, A. principalis. 340

Ground lizard, L 1LeralE. o ovun.n

Horned toad, . COTRAMINS. cuvvs

Grass or Joint snake, Q. veniralis
Live food for goldfishes .............c0u... 122
Long Tsing-Yu Idfishes ........cc00004 14, 66
Loo-choo goldfishes ...........c0cviuvennns 11
Loosestrife or Ludwigia®.........oc0vnnnnsn 192
Loricata or al]:*gaturs and crocodiles ....... 44
Ludwigia, for freshwater aquma .183, 192, 193
palustris, Marsh 3 ....... 192

glandu{ou cylindric frmt:d Lud-
WIgIR® alicaeiceiiniaszanens 193
mulerttri, Mulertt's Ludwigia®.... 193
m‘termfai alternateleaved Lud- 503

wighh  ..oiiiiieiiieiaiiean,
for aquaria and pond growth .... 194
as an aquarium oxygenator ...... 183
Lymphosporidium trutie, a protozoan-parasite® 154

M acropedus venestrus and M. viridi-awratus,
atad the ’IParan:li.[se-ﬁﬁI:' R R 2'{;

nlgmlclr ace ant sevsmiasaEe R RE RN
esium and [iene in Water. oovevassanes 172
a ntenance of the marine aquarium........ 320
Malocostraca, classification of the........... 121
Mammal and bird parasites........... 00000 149

Manual duo Libraire, deseﬂphun of de Sau-
wammnms b

vigny’s goldfishes ..... -



Mare's tail, Hippurus wvulgaris®............ 199
Marine ammals. feeding the.......vovuiuuen 321
Marine aquaria and mmates. aeration, etc,.. 289
arranging the 290
aeration of the sea water for 290
artificial sea water .... 291

hydrometer and other toola,
83, 292
temperature of ............. 292
plants £or sevenisinnesniioe 292
care Of ..ovvuuvnrnnennsaas 320
BItErs ..vevavenrsranannnnss 331
toola uvisineininnne..324, 325
Marine faUDR covvsricunsrasannnsinnnnaioe 8
molluscs as scavengern ssasanesadib, 323
. worms and leeches or Vermes...303, 304
Marsilea at water clover.....ourneanna2ld, 2}%
Maruko Enldﬁsh —— . —— 11
Mating goldﬁsh ................. 90, 91, 99
Maturlty of goldhahes ....eoveeranseencenas 101
Messmates and true parasites.........oveuee 145
Methods of breeding goldfishes............. 08
goldfish culture .......eo00e0e 103
Microscope in treatment of diseasea, .. .. 137, 144
Mineral wnstlttlé!ems supplied to aguarium .
salts in aquaria ...........00unne 139
Minnows, N. procne, N. analostanus, ete.*. 82
Mites, Ticks, etc. rasites 152
ixed food for es 25

EZ

[olluscoida, or marine
Molluscs, freshwater univalve and biv
reproductive methods ........
diagrams of snails and mu.ssels'
21?. 219
univalves and bivalve, marine,
13, 314, 315

Univalves, marime .............0
ggnnth _I}nmpl:t, C.-:!.ftumd'mal
r limpet, ornicate ....
Peﬁpwftnlde L. frrorate.....ov.n
Natica, N. duplicata ....i.avss
Dove C. Imate,v.osvnss
Welks, N. "obsolets, N. irivittata
and B, wndatum,,,....313,
Bivalves, mMarint ....oeecevvanes
razor, E. directus.......
Clam, soft, M. truncate .......
Clam, truuxh M. solidissing....
Clam, horing, P. pholadiformis.
Clam, cockle, A, iransverse....
Clam, quahog, V. mercinaria. ..
Mussel, edi M. edulis.. ...
Mussel, horse, M p!wmdu.r...
Mussel, jingle, A simplex. .
Scaliop. common, P. irvadiana . . L
Squids, 0. sagittatus and L. pmi'n
Molluses, parasites o [ s
Mud puppy, Necturus maculosus............
Muddy water remedy for sick ﬁshes .........
Mullet or chub-sucker, E, sucetta®...
parmeibes: of i i coiii el e e sake s
Mussels, classification and descriptions
freshwater
Sparium simile, S. rmcalu, 5. stria-
finum, etc, sess
Pt.ndmm rampresmm, P. " abditum,

314

st R Rk
L. cariosus®

Mnrgaruana marg
lﬂﬂfg!ﬂﬂ‘d
Moneywort, creeping Jenny, ctc

Monsell’s salt and other remediea... 133
treatment for Black fungu 137
for disinfection, ete... 144
Mosquito larvae as fish food., 123
Mussels and snails, freshwate 217
Mussels, general remarks omn, 246
Myriophyllum aud ‘ptoserpiuacs 189
shwater aquuia.
183, 189‘ 190
spicatum, Spiked water- milfoil® 189
verticillatum, Whorled-milfoil® 190
alurm{nha Loose-flowered mil- 190
W Ciaiasisrineinisite
nitschei, Full hraﬂchmg mllfoil 190
prnserilsmcosdu Parrot's
feather® ....... were 190
Myzxobolus cyprini, a protozoan parasne* . 155
Myzosporidium genis incert, a prom:oan para- 158
site® L. iiiiiciiie i e
N atural food for fishes......... ..31, 118
collecting of .vevverasnrsenss 124

382

preserving ....... o 124

Propagating  .......escesnass 125

Nasturtium, Loosestrife or Ludw[gla' ...... . 192

Nematoda or Roundworms® ....iveevenrones 149

Nemertina, or Marine Worms........... vene 303
Nemertes socialis, €. .ueiesensn
Tetrasiemma arenmicola .. .., veve
Cosmocephala ochracea ...vvoves

Poling glutinosg .....eees
Nets, separate nets, ctc,, for diseased fishea, . 144
aquarium tooi.s

srdrassasiarasanan y

Newts and salamanders ,....... serer sranes 337

Nia, rasrr.a:ls‘....................... 234
Nic Prof. W. R., Water supply, chcmicai

an& FENIBATY oovarnasrvsinmes siassssss 174

Nin-Euhk-Yu goldfishes ...........000050000 66

Nitella and chara, for freshwater al:uuu'tai

94, 195

ﬂeﬂhs Flexible nitella* ........ 194

gracilis, Slender nitella® ....194. 195

tenwissima, Clustered mitella®... 194

planting in the aguarium...... . 195

as atl OXyRenator .....eeaes veis 195

Nitric acid treatment for tailrat........... .. 140

Nairop:s procne, N. cornuius, ete., the Min- a3
NOWS ...:csssssssssssnssssrsnsncsrannans

Nmn'ishm§ food for diseased fishes.......... 137

Numbher o ﬁshes for the aquarium........30, 32

MEted i ihe it rahey 99

Nymphz, dwar'f lilies for freshwater aquaria, 212

or water lilice ....cvevvnevsncnss . 213

O dor and taste of aquarium WaLET. s sanass 176

gpludlal or snakes SFfeansivas fagnserasss Ak igg
pen air rearing of young ga shes. .. s

Origin of the goldfish..........c.00vuvaun, 11

Ornamental agquarium plants .......o0enaee 212

Ostracoda, suh-order of Crustacea®.......... 120

Outdoor tanks and basing in winter.. ... ... 104
tanks to greemhouse® .......

Ouvirandra, as aquarium plants®

nistralis, Madagmar lace dplmt 212

ernieriana, Bermier’s Madagas-
car Jace plant .cocevnvurens 32
Oxygen in Water ....cvevsieesricnsaranas 26, 178
Oxygen as an antiseptic. ....oviassssnssnsss 177
Paints, ctc., for agquarid......oevviiieierens 280
Papyruses and CYPEra .uivvscersesncssnsares 13
Pun:oln‘cﬁum lagenwla, an infusorian para- 157

[ |l S S e e s e e
Paradise fmh, the Indian®. ... . ooi. sonswsen 71
to destroy h drd Gaiviiucis: 248
Paradise or Barnacled goldfish®......cv0us00 51
Parasites and parasitic diseases. veevss 145
of fishes, how acqulred 146
vegetable, treatment ..........ovu.. 165
Parasiticides ........ciciiinesennrrsssnnens 159
Pardsitle alge o .ilciciiiainieeis sivan 161, 165
plant fungi ..........cc.04 ... 162, 166
diseases, jlN}mﬂmmwn [ AL S 159
Parrot's feather, oserpinacoides®. ... ... 190
Pennant Sysicmc BrOl e ieiiavesabies 11
Perch, Pike- pereh, #fe. ...rinacetnesaaenes 85
parasites of ................ 147, 154 156
Periodicals, aquarium and fish-culture.. 355 65
Permanganate of P&ltassium and other reme- i
treatment for White fungus.. 136
Black fungus Verraiaesaes: 13E
fin congestion ...........s 140
1 b 1 O R R B e 140
injuries of fishes .......... 144
animal parasites ...... cnees 160
Phenol-sodique and other remedies .......... 133
treatment for Twitters ...... 138
for BMIEOt cswrrrsinsrnennes 140
for injuries of fishes. ... . 144
Philotria, sce Anacharis ...vuovvviens «o 196
Photographing fishes ........ casasarens 86
Picric acid treatment for paras diseases. . '160
Pike, parasites of ....c000u1s 147, 154, 156
Pike, pike-perch, bass, ete. . 85

Pickerel weeds ..........c00008..
Piebald or Ti er Ttlescopc golliﬁsh
, or fishes .

Piscicola fundula, the carp “leech®
Pistia stratiotes, or water-lettuce
Plans of fish farms®........
Plants, aquat:c of freshwate
Plants for the terrarium......
the marite aguarium.

Green marine, alge ..,..

Sea Letmce, U. a‘achml

Green Laver, U.

Purple Laver, P.

Band weed, E, compresse ....

Gut weed, E. intestinglis,.....



Rock branch weed, C. rupestris 294

Arched branch weed, C. arcto.. 294
ea feather, B. puimoso...... 294
Flowing-hair, C. melagonium.. 294
Sea wool, C, tortwosa ........ 294
Sea vnudlcrla, V. marina ..... 294
Olive-colored algze ........ to 298
Edihle Bladderlock, A. esculenta 294
Rock weed, F. vesiculosus..... 295
Knotted Sea whistle, F. nodosus 295
f weed, §. wulgere........ 295
Oar weed, L. saccarhine...... 295
Sea Tangle, L. flexicaulis.....
Needle weed, S, rhisodes......
Broadleaved dotted weed, P.

TOMS Ol - o onconmnnessnsiins 296
Mermaid’s fish-line, C. filum... 296
String weed, C. divoricota. . .. 296

Red marine alge .............. 296
Coral weed, C. officinalis...... 296
Oak leaf weed, D, sinwosa.... 296
Violet weed, P. violacea...... 297
Pitcher weed, P. wrceolote.... 297
Tassel weed, P, fastigioto..... 297
Lobster-horn weed, P, clongata 297

Irish moss, C. crispus......... 297
Red leaf-weed, P, membranifolia
Sea shruh, C. dmericanum..... 297
Flame weed, . americano 29
Plants, growth in sunlight.............
affected by water_ conditi

destruction by fishes ... 34

with floating leaves ......... . 214
Podostemon cerotophyllum, Thread-foot...... 198
Points for the ju ent of goldfishes,.,.355, 356
PolyDe, Nydra, B o iveasiany et s enas 247
Teeck Hke¥ 0003000 IIIEANIHIEE 151
marine or Coelenterata ............. 300
Polyphemus, P. pedeculus* ......... e larns 120
Pond aguaria® ....ccoevvsvnse B B 109
plants o e e R TR e 213

and lake culture of freshwater fishes., 106
Ponds and lakes, forms of*........c.c00uues 106
and streams, collecting in............ 85

Pondwc‘ed, channel or Riverweed, Potamoge- i

uaria
reshwater aquaria
crispus, Curled leaved Pond-
i —— ) |
hmnhm‘ Spear-leaved Pond-
weed wonesses 01

Potamogeton i{n

natans, §padc-luved Pond-
densus, Broad-leaved Pond-
weed®  GiiiiGeiasiaan i
perfoliatum, Clasping-leaved
Pondweed .......... P
as an aquarium plant........
Potomac snail, V. viviporsas®............ 222, 238
Prawns, shrimps, ete. .......cocviviinanans 1
parsgite OF oiciviiciosiinssnonsn 156
Prepared food for freshwater fishes......... 126
Prevention of fungi in aguaria............. 165
parasitic diseases ........... 159
Preserving natnral food ........ aalia . 125
Priestly, Principles of the aquarium 25
Proportions of aquaria® . 278
Propagating natural food 125
the goldfish .... 89
Properly conditioned aquarium 26
Proserpinaca and Myriophyllum*...189, 190, 191
. proserpinacoides, Parrot's
feather ......cvvvecannnas 190
palustris, Mermaid-weed® ..... 191
pectinata cut-leaved Mermaid-
- P L) |
the true .eossioncasanss ressen 191
Protozoa ........ Seeme b e e et s v 193
or protozoan parasites®........... 153
Protozoan parasites, Protozoa and Bacteride,*
153 to 156
Sporozoa ........... T 154
0spord® .....iieiiesiiiaianes 155
InfnBOrin ..ccoconsmsnsansnnnnens 156
Pythiopsis cymosa, a vegetal parasite®....... 163
Quen-Yu goldfishes .....cococavenserseild, 66
Ram’s nose and Hog’s nose goldfishes....... 40
m’s horn or Flat Schuylkill snails*
- N 233, 234, 238
Rat, cat, mink, etc., as eremies....... e
Raw meat food ....opveinnraczonas v 126
Recapitnlation of aquarium principles... . 3
Receﬂrl' marine CONSIENMENts +vvvvvsrsoss 325
Red-blood theory in goldfishes.....ocevuan-n 96
Relation of Animals and plants in the aquar- 5
TUM covvcvssasnnncsnannan PR

383

Relief from water pressure in diseases of fishes 141
Remedies for fish - e RO 133
Repr;ﬁuchon of lost parts in reptiles, fishes, o4
Reproductive system of the goldfish*....... 18
Rest between Spawnings ............c.esaues o8
in treatment of diseases.........c..cy. 141
Restlessness of fishes ............... S 33
Rhinichthys cotaracte, the Black-nosed dace* 75
Riccia flustens and R. Natans, or crystalwort 209
Ei:ﬂn zolél]!l'lish ............ YT I ¥ |
0 or ner, A. crysolescas®... 8
Rockwork for aq'uari_a .’:'. o l&g

Roundworms or Nematod parasites*
Rushes and Sedges ........ 3
Ryder’s, Prof. John A., ohservations........

tahles of goldfish hreeds ...........

Sagittaria, for freshwater aquaria.....183 to 186
best aquarium plant .......00000 184

natans, Floating arrowhead*..... 184

pusilla, Slender arrowhead ..... 185
aaglilt.cfo!m, Long-beaked arrow-

Ead i diaiedannsivnien e

sinensis and S. gigantea.........

chinensis and S. mulertivi.......

ramine, Grass-leaved arrowhead

atifolisa, common American ar-

arrow-
montovidensis, Giant arrowhead.

planting in the aguarium,...179,

as an oxigenator ....eees
Salamanders and newts, classification of,.337,
Snnt;ed salamander, 4. puncta-

IR i A A e e

Ashy salamander, P. cinercus..

Striped salamander, S. bilineatus

d salamander, S, ruber......

Triton or water salamander, D.

T e e s .|

Common newt or eft, D. verides-
: P N i e . 338
Salicylate of soda, and other remedies ....... 133
. treatment for diseased fishes 159
Salmon, parasites of ......vvveivenvennnnns 147
Salts, and other remedies...............0... 133
. tahle, e]f)som. glauber, etc....oveuen... 133
Salvinia, for freshwater agnaria.........208, 210
naotons, Southern salvinia ......... 210
brasiliensis, ical salvinia ..... 210
auriculata, South American salvinia 210
.. elegans, Mexican salvinia ........ 210
Sanitarism or hospital for fishes,.. 132
Saprolegniacez, vegetal parasites* 162
Saprolegnio ferox, a vegetal Plﬂmit ves 163
on spawn® ............,. 134

Scaled and ‘transparent scaled comet gold-
ﬁ:l{:es*ldé;i.......,....... savsass z;

nym 0l e5% Liiiieereisannanas
fringetail goldfishes -vnnnesvsseesnss 45
Scales of the ldgﬂl'...................... 17
Scaleless gol BB srrnmesassssarsnsarsses 93
Scavengers, snails, mussels, tadpoles........ 27
T T e 0
MEXING: isisnsvesiavinsiaiabeni 323
Scientific Terms, glossary of......... 357 to 361
Sea anemones and actinia .......... oo, 301, 302
Sea-fans, sea-whips, etc. Gorgonacea....... 302
Seal, Wm. P., suggestions for pond aguaria® 109

Seashells, corals, ete,, in the freshwater aquar-
L L T TP 32
in the marine aquarium 0

Seawater for marine aquaria...
artificial
Sedentaria, or Marine tuhicolons
amiphitrite ormata ...

cistenides gouldii .
clymenella torquata

Serpula dianthus ....covvuiinas
Sedges and Rushes ............c00 i 213
Selecting hreeding fish .........c..0v0ve.., 100
Semotilus corporalis, and S. atromaculotus, ”8

the Ce' BaraEmEss s et Es AR aEBEE AR A
Sense of smell of the goldfish........v00us 20
Youch of the goldfah. .. .srersess 20
Separating young fighes .......i0iiiieiine. 98
Sex discrimination in fishes®............000 91
Shape of head of common goldfish......... 40
Shiner or Roach, A. cryrolencas®.......... .. B3
Shrimps, prawns, et. ..ovvecansrerscnssesas 311
parasite of ....ci.cieiiiieiiaiiens 156
Siphons, thermometer, strainer, scoop, etc.., 284



blate for aquana, thicknesses and weight. ,

I greenhuust for goldﬁah ‘culture® ..
Snails and mussels of freshwater®,....
Snails, clumﬁcnmm and description of freuh

Neritina reclivata and N. .rlwwcl
Viviparus mmparu.:,

Camp:lamﬁ d'fn'.;nm and. G pand’aro-

Ampuunna depru.m
SOMOJOEJ!!I;J altslis, “and S .tnbpl'o- =
Amnicola kmo;a 4. pralmm nm:l A
Bithynia unl'a.c‘u'lh;'ei .........
Gonloba.m’ wirgimica and G. mulﬁu—
Am‘ulosa carinatus® ... 00000
Suceinea obligua lﬂd 5
Lymne stagnalis,

de “
E, mta.:copmm' 231 232
Planorbu bicorinatus .0
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