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by John R. Quin ] 
Expeditions great anrl small have been sent to search 
far corners of our wide world for the beautiful, the spn 
tacular, and the unknown of the animal kingdom. Wlmi 
many people don’t realize is that many creatures of exoti. 
Iieautv and strangeness can l>e found in the most surpn 
ing places, even VWy close to home. The Kastern se.'ilwiai < I 
of the U.S., deemed just about the most heavily populated 
region in the world, has its fair share of little known, livin 
t reasures and New Jersey, claiming more people per sqiim ■ 
miles than any other state, is at the top of the range "l 
one of these creatuies.

This animal, which happens to lie a fish, is found as Ini 
north as Southern New Jersey and as far south as to Mm 
ida, and inhabits the dark, wine-colored waters of low 
land cedar Ixigs. Threading its way between the suhmci ”>. I 
sphagnum moss fronds with a grace and liearing only mu 
angelfish could possess, is our subject, the gorgeous, and 
very native, black-banded sunfish. Known also as tin 
"chaetodon." which means (literally) “angelfish"; this di 
minutive, peaceful creature is poles apart from its cousin 
the voracious large-mouth bass. Both belong to the (Vn 
trarchidae. the sunfishes and their relations, but they van 
in both size and temperament all the way from the tim 
pygmy sunfish of Florida to our large basses of anglinr 
fame. In fact, the peace-loving black-landed sunfish is s*. 
well suited to aquarium lite tbat it is reared commercially

L ____ ____ ____ ____ ____ ____ ____ continued on papi 11

KNIFEFISH 
REGENERATION

p hotographs h r  I h r «uih. <

b y  B r a z  W a l k e r

Certainly one of the most fascinat
ing groups of freshwater fishes to 
both scientists and those aquar- 
ists equipped to handle them are 
the gymnotid "eels” (or "knife" 
fishes) of Central and South Amer
ica. Not only has investigative in
terest been generated in recent 
years in regard to their electro
navigation systems, which in many 
ways seems more sophisticated
than our own, but the efficiency of their propulsive system 
is enviable in its capability to furnish almost equal b.i< k 
ward or forward motive power.

Physical proficiency is one thing but the almost uncanny 
ability of these creatures to survive massive physical in)u 
ries, such as mutilation or amputation of as much as one 
third of the rear portion of the body, and to completely i e  
generate the lost member is a gift seldom paralleled hi the 
higher and more complicated life forms of this level. I mm 
the branching point of their characid ancestry to their con 
temporary position, their evolution seems to have b e e n  
based on the unusual and although many of the "tou^li 
species of fishes can survive almost unbelievable injnne- 
the ability to completely regenerate the entire caudal tin 
(when present), lost nerve and muscle tissue, skin, s c a le - ,  
and fin rays (in some cases) to a “ like-new" condition, e.

( iym notus carapo. the banded knifefish.

i>erhaps their most remarkable ability.
It is significant that the more predatory the species, the 

less frequently specimens are found in the midst of regen
eration. Electrophorus electricus, the electric eel, is under
standably attacked with less frequency than its lower voltage 
cousins and consequently, is less frequently collected with 
regeneration in progress. It does not. however, lack the abil
ity if the need arises .This takes care of one entire family of 
the Suborder Gymnotoidei, since this is the sole occupant of 
the family Electrophoridae.

Gymnotus carapo, the nearest relative of the electric eel 
ind a typical rapidly-moving, well-camouflaged predator, is 
ilso less apt to be found regenerating. In my own experi
ence. however, the rapidity with which injuries in this species 
lieal and regeneration of sizeable chunks of flesh bitten from 
the rear by other G. carapo occurs (this often happens in
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77m panrm  i* * tilled "ktikuku " hi 
lapnn It i '  m m h  admired. ahlumttih 
nof parlicmlmrlx w r .  Deep  %nirht 
n:tukint*. errnlx dhlribmird. u* in ih i» 
m avnitm  nt xprtinun. arc hunt  
breed anil i n y  « iihiablc

LITTLE

by D o n a l d  L. D a d e y

What is possibly the most magnificent of all domesticated fish 
species raised by hobbyists the world over, is next to unknown 
in A merica. Japanese colored-carp, or "higoi" as they are called 
in Japan, are practically impossible to buy in the United States. 
And if you want to slump your local pet dealer or even the 
reference librarian, ask them for some information on higoi!

Perhaps the principal reason why higoi haven’t caught on 
here is their rather close resemblance to goldfish. Viewed super
ficially, there seems to be no difference between them, and 
little reason to prefer the higoi. Higoi are, in fact, virtually 
identical in shape to the so-called "common" goldfish, and they 
resemble our familiar wild carp in conformation even more 
closely. Higoi exhibit none of the strange or exaggerated body, 
fin, or eye development that most types of goldfish display.

coatinucd on page 36

The following is a guest editorial, written by Braz Walker o f  Waco. Texas. 
From time to time we shall publish such editorials, either on an invitation 
basis or upon acceptance o f unsolicited material meeting our requirements. 
I f  interested, try your hand!

Go d  ( o r  c i r c u m s t a n c e ,  i f  y o u  p r e f e r )  has en trusted  us with a 
unique custodianship . W e are the  cu ra to rs of life on this p lanet and 

the distribu tors o f its w ealth . W e arc  responsible not only for any conser
vation which might o cc u r but also any abuse. G etting to  the point, as 
the only creature w hich keeps pets, we assum e fu rthe r responsibility.

T he unparalleled  grow th of the aquarium  hobby in recent years has 
resulted in an influx o f  vast num bers of w hat w ould have been consid
ered “dream  fishes” by  ou r predecessors, while a com bination  o f trans
portation  im provem ents and  com petitive m arketing  has brought the 
prices o f many fine a n d  exotic fishes alm ost ridiculously low. If you will 
forgive my rew iring an  old m axim , m any hobbyists in ou r country  are 
losing sight of the individual “ trees” in staring a t the forest o f varieties of 
fishes and  new equipm ent.

T o  quote a B ritish friend o f m ine, “O u r fishes are  m ore dea r to  us 
(B ritish ) than  to  A m erican  hobbyists.”  H e qualified this by explaining 
tha t com parative w ages and  living costs m ade purchases necessarily 
m ore careful, bu t th a t  also the individual creatu re, goldfish o r  discus, 
was prized as m uch fo r the fact th a t it was a  living organism  fo r which 
the aquarist had assum ed responsibility as fo r m onetary consideration.

D o you give the best ca rc  of which you arc capable to  every fish you 
purchase, regardless of price? D o I? A guppy o r  a neon tetra  m ay be 
easily replaced in y o u r aquarium , but once lost through neglect o r 
abuse, the life of the IN D IV ID U A L  is gone.

B r a z  W a l k e r

You’re reading 
this through 
Dow Coming’s 
new Clear 
Aquarium Sealer
(W e still m ake the Black, too.)

\

Now you can have a choice. Clear. Or Black.

Both are DOW CORN IN G * Silicone R u b b e r  
Aquarium Sealer. Both give you-the same 
tough, flexible seal that protected Gemini 
spacecraft in orbit.

DOW CORN IN G  Aquarium Sealer is leakproof.
You can repair your aquarium and never be 
nervous about moving it around or cleaning it.
Your carpets, your floor, your furniture are safe 
from unexpected floods.

You even get a 10-year guarantee against 
cracking or crumbling.

Whether you use Clear or Black, the fish will 
never know the difference. DOW CORNING Aquarium 
Sealer is harmless to both fresh and salt-water types. 

What you'll know is that no other sealer is so 
leakproof. And so  long lasting.

And that's no fish story.

Consumer Products Div., Midland, Mich. 48640

&
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Societies at * Work

B y  H e le n  S im k a tis

T h e  S an  F r a n c is c o  A q u a r iu m  S o c ie ty ’s  new sletter which is called 
A N C H O R  was the first subject of this w riter’s review afte r a  long 

vacation from  the bulletins and  it proved  to  be a p leasure to  read and 
an  excellent aid  to  get back into the swing again. T h e  bulletin  is well- 
produced . easy to  read, and  interm ingles club new s w ith a variety  of 
articles tha t should please both m em bers and  non-m em bers. M arine 
biology buffs will enjoy M ary B eth  Libbey’s Tidal Z ones  in which she 
sum s up h er conclusions m ade d u ring  a study of the band  of shoreline 
m argined by the low-low tide an d  the high-high tide of the northern  
C alifornia Pacific coast. She lists and  describes the plants and  anim als 
she discovered in this area and accom panies her text with tw o interesting 
line drawings. M ichael O sborn  tells us Y o u r Fishes C an D o T ricks  and 
describes the antics of a th ree-spotted  gouram i with w hom  he has 
w orked. A lbert J . K lee offers a  review  O n D iseases o f  F ishes and  dis
cusses the effects o f various parasites. M r. Klee tells us how the p a ra 
sites operate but m edications a re  not gone into. M an in the D epths  is 
a special report on Scalab 111 H ab ita t. Sealab III, a  p a rt o f the N avy’s 
M an-in-the-Sca program , will be placed a t  a  dep th  of 430  feet off San 
C lem ente Island, C alifornia, ea rly  in 1968. T his operation  will entail 
the services of tw o porpoises, tw o  sea lions and  a h arb o r seal w ho are 
to  be trained  to  w ork w ith aquanau ts  for search and  rescue as well as 
for the delivery o f sm all items. T hey  will be trained  to  assist in u n d er
w ater photography, w ear harnesses, and the ir adaptab ility  and ca p a
bilities will be appraised . Betty Jay n e O rm sby fills us in on the A m a zo n  
Sw ord Plant which she considers the “ King of the A quatic  p lan ts.” She 
agrees with m ost au thorities th a t this species requires plenty of light

OON T CONFUSE THIS FILTER with other com 
pert, low-priced models you may *®e on the 
ma-ket THIS one* no toyt When we put the 

Supreme on it. you know it's dependable* 
We’ve simply taken Supreme'*

8* lone x 3 ' wide x 
deep. The housing is a special, hlgti-wnpa 
plastic that cant rust or corrode. The e 
unit is engineered lor long We in continuous 
operation .
to see If It's running! Like all Supreme Alters.

service and parts are al 
ways readily available il you ne«d them. There’s 
nothing else made that can match Supreme 
Model PME quality at the pricel

(There's a
AIR PUMP to Fit t o  Need!

EUGENE G. DANNER MFG., INC., 1660 Sutnmerfield St., Brooklyn. N. Y. 11227

but docs not go along in the belief th a t it dem ands acid w ater. She has 
found them  doing  very well in a pH  of approxim ately 7.6. She goes into 
p ropagation and  points o u t that healthy  p lan ts that do  not produce 
runners arc probably  m ales. All in all, this A ugust issue o f A N C H O R  
is a w ell-balanced hobbyist’s fare and  we look forw ard to  receiving 
subsequent issues. Subscription cost is $2 .50 . W rite to  A N C H O R , 
S an  F r a n c is c o  A q u a riu m  S o c ie ty ,  C alifornia A cadem y o f Scicnccs, 
G olden G a te  P ark . San Francisco. C alifornia 94118.

T he sum m er issue of the C O L O R A D O  A Q U A R IS T  (published  by 
the C o lo r a d o  A q u a riu m  S o c ie ty .  In c .)  conta ins a  reference piece 
by E lla P ittm an entitled Planning an  A ttractive  A quarium , in which the 
au tho r painstakingly exam ines w hy som e aquarium s are objects o f 
beauty and  o thers do not qu ite m ake the grade. She divides her subject 
in three categories, i.e.. N atural A quarium s, the A rt A quarium , and  
N ovelty A quarium s. T he N atural A quarium , A u th o r P ittm an tells us. 
should "capture a little piece o f natu re at its best."  T he background 
should not steal the show and  perfec t sym m etry should be avoided. H er 
line draw ings offer suggestions on  how  rocks and  p lan ts might be placed. 
T h e A rt A quarium , we arc told, p resents a  “spccial effect.** This is a  
stage setting fo r perhaps one spccics of fish and  the arrangem ent may 
be m ost form al. C olor, com position, and  props arc  the aids here to  
m anage a d ram atic setting and sim plicity  is usually the passport to  
success. T he Novelty A quarium  m ay em ploy a picture fram e tank, a 
w ater bottle on  its side, o r  som e o th e r type o f bizarre conta iner, bu t 
again good com position com cs in to  play, and  simplicity should be the 
keynote. She also adds som e suggestions for the divided betta  tank and 
goldfish aquarium s. This article is certain ly  notebook m aterial. W ilm a 
C hadcz in M y  B aby W hale offers inform ation  on the m orm yrids; some 
first-hand, and  som e gleaned from  ano ther source. T he sam e author 
also discusses the butterfly fish (P antodon buchholzi), and tells us this 
is a  friendly species that will accept food from  one’s fingers. Its in ter
esting form  and  habits m ake it a rew arding aquarium  subjcct. The 
C O L O R A D O  A Q U A R IS T  continues to be a first-rate society bulletin 
and can be had  by non-m em bers o f the C o lo r a d o  A q u a riu m  S o c ie ty  
for $2 per year. W rite to  the C o lo r a d o  A q u a riu m  S o c ie ty ,  P .O . Box 
19278, D enver, C olorado  80219 fo r  inform ation regarding the society 
and its publications.

A Q U A  J E W E L S  (A ugust issue) cam e through w ith a  striking cover 
draw ing o f a black angel fish byK appy  Sprenger.T ina M an n ’s D rippings 
from  the N e t covered  h er visit to  th e  A m erican P et P roducts M anufac
turers T ra d e  Show and a colorful account it is. W e not only enjoy the 
“fun  city” vicariously, bu t we get to  enjoy h e r visit w ith G inny Reed 
(past ed ito r of W E T  P E T  G A Z E T T E ) ,  M r. W alter Simon of Halvin

SYLVAN !A  T  G RO -LU X  
M ADE THIS BULB 
JUST FOR YOU!

aquari-lux A Q U A R IU M
L IG H T

A l the request of PENN-PLAX, SYLVANIA devoted yeors of research 
to develop the A Q U A R ILU X  . . . the O N tY  BULB SCIENTIFICALLY 
DESIGNED FOR THE AQU AR IU M  I

This revolutionary IN C A N D E SC E N T  bulb STIMULATES PLANT 
GROW TH and gives the M O ST  NATURAL LIGHTING ever created 
for aquarium plants, fish and gravel.

It has NO N E  OF THE YELLOWISH CAST caused by ordinary incan- 
descents, and has a color range that REDUCES WATER CLOUDINESS. 

The scientifically developed ceramic coating of the AQUARI-LUX 
bulb also provides SOFT, UN IFORM  AQUARIUM LIGHTING.

If you care for your aquarium...

ISN’T THIS THE BULB 
YOU SHOULD BUY?

DisniiMiTto ix a u t iv u T  >r
M K N -H A J t  HAS7K1. IMCJ UOOKirH. M W  T O K
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This is Aqua-Vac. 
Metaframe's famous vacuum cleaner. 

It takes all the drudgery 
out of cleaning an aquarium.

All the dirt, too.

P roducts, A1 Klee, and  many o thers. K appy Sprenger discusses Span n 
ing Bellas, P art II  in this issue, a piece that has also appeared  in 
F IS H N E T  and  A Q U A R IS T .  T h e  article will be m ost helpful to  those 
hobbyists w ho have had  difficulty in raising newly hatched  fry. H er 
m ethod is clearly delineated an d  removal of m ale, feeding, and keeping 
the aquarium  clean are all carefu lly  treated. H er test for velvet will be 
apprecia ted  by those w ho have been plagued by this disease and  her 
m ethod o f dispatching it is not too difficult. D on Tallm adge in his From  
a Dealer’s  Point o f  V iew  goes into acclim ating newly collected m arine 
specim ens and  how  to deal w ith parasites. A Q U A  J E W E L S  is a beau
tifully produced  bulletin, an d  the charm ing draw ings that accom pany 
the articles it contains do  m uch to  enhance its pages. W rite to  the 
A q u a r iu m  So c ie t y  o f  B r o w a r d  C o u n t y , P.O . B o x  4332, Sunrise 
Station, F o rt L auderdale, F lo rid a  33304 for inform ation regarding the 
publishing society and  its bulletin .

T here is a  Piscatorial V iew  o f  the M eko n g  in the A ugust issue of 
T H E  T R O P IC A L  B R E E Z E  by  H erb M eyer which is bo th  colorful and  
entertaining. A u th o r M eyer takes us on a trip  up the M ekong R iver 
to  C at Lo and although he w asn’t able to  explore the maze o f river 
channels for specim ens, he w as able to  exam ine the catch o f som e fish
erm en along a  pier, and  offers som e excellent descriptions o f w hat they 
w ere catching.O nc species he considered  for an  aquarium  subject was 
a puffer with striking co lo ra tion . H e glim psed a fish w hich he guessed 
to  be the archer and  he gives a  hum orous account of w atching a num ber 
of m udskippcrs along a slop ing  shore, sunning them selves and acting 
like puppies playing dead. N eedless to  say, au tho r M eyer is finding 
ways o f building him self an aquarium . O le Doc Jo rdan  is still Scanning  
the Periodicals and  lacing them  with his special b rand  o f hum or and 
philosophy. T H E  T R O P IC A L  B R E E Z E  is published by the Sa n  D ie g o  
T r o p ic a l  F is h  So c ie t y  and inform ation  regarding the society and  its 
bulletin can be had by w riting  the society at P .O . Box 4156. N orth 
Park  S tation, San Diego, C aliforn ia 92104.

The Moloiiom# Aqua Vac is th« p*f- 
l«cl aoluiioa I or your customers who 
complain about the accumulation ot dirt 
and debri* oo the bottom ot their aquar
ium*. li i  available in the regular 
fuwnq I Oanhliqht " C  battety). and a 
Supor Su« ( u*»ivj 2 lloihlujht "O ’ bat 
leeiee ) Extra plu»: the Super Aqua Voc 
U jxirkaqed lor eaiy display, and

ll work* oo a small, powerful motor, 
improved lo make it a model of simplic
ity and efficiency.

clean* «uriaco ©1 Ibe ijravel. as well 
a* Imbedded dirt. When tho disposable 
filter baq is filled up . . «nply It. c* dis
pose of it. And the whole proc*»» takes 
Juai a m atin of miauies.

Ol courte. you expect this kind of 
perfection from Mclafiame. Aller 35 
ypor* of twlng the leader in tho industry, 
our research and development depart 
menl is constantly scorching lor now 
and bolter way* (o improve the hobby.

Whothor If* a new filter.

C metaframQ

An ei|X»ns$v* ljr.9 pj aquanuma. 
Or tho best poe- 

ile way 10 dean

May wo sug
gest itiat you sug
gest only Mekdramo

WHY RILA MARINE MIX?
Simply because you'll be gelling the finest synthetic sea toll 

available —  proven by year* of consistent, dependable 
performance.

A  quality product guaranteeing the highest degree of uniformity 
and purity.

Contains the 19 major trace elements of natural seo water.

Provides the ideal media for all marine life.
A sk  your dealer today or write fo r  complete Product 

Inform ation Bulletin and free Salt W ater Bulletin. 
RILA PRODUCTS • Box 114, Teoneck, N. J. 07666

From: James R . Carlson—Richfield, 
Minnesota
I am interested in raising bleeding 
heart platics, but I cannot find a 
supplier in my area. Could you tell 
me where I can send for them? Also, 
the water in my aquarium is soft 
but very alkaline. The pH, taken 
with bromthymol blue pH test 
paper, and a laboratory pH meter, 
ranges from 7.4 to 8.0. Many o f my 
plants must be potted with acid soil 
in order to survive. Vallisneria will 
not grow well at all. The tempera
ture is 74s F. and the 10-gallon tank 
receives 50 watts of light for 14 
hours a day. Must I adjust the pH 
chemically in order to grow plants 
successfully. Is such a pH harmful 
to my fish (guppies and swordtails)? 
I dislike to add chemicals to the 
water because of the danger of 
shocking the fish. However, I am 
not satisfied with the way my plants 
arc growing.
Answer: It is difficult to find a 
breeder of fish on the commercial 
level who will ship a small order of 
fish to an individual. The best way 
to acquire any special strain o f fish 
is from your regular dealer by hav
ing him order them with a regular 
shipment. It may be he will not be 
successful in locating what you want 
right away but give him a chance to 
work on it and eventually He will

THIS
IS MY 
PROBLEM
by  H e le n  S im k a tis

find what you are looking for. A n
other method of locating hard-to- 
find fish is to contact an aquarium 
society. Very often, even if the fish 
you want is not being raised by 
one of the members, someone in the 
club will know where such a fish is 
available. Your water problem is 
somewhat unusual but the general 
rule will apply. W ater is difficult 
to keep at a certain pH when your 
basic source differs from the desired 
reading as much as yours does. Our 
suggestion would be lo work with 
the plants that like what you have 
to offer. Cryptocorynes, for instance, 
arc varied and attractive and should 
do very well in your prevailing water 
conditions. A peat moss filter might 
give you the acidity you require and 
using this method would obviate the 
use o f chemicals which you arc try
ing to avoid, but again this would 
be a constant struggle to maintain 
the mean you have selected. Adap
tation to the water the aquarist has 
available to work with is perhaps 
best in the long stretch. The fish, 
incidentally, which you have should 
like the alkaline water and perhaps 
a mineral product sold and designed 
for aquarium  use would supply min 
erals your w a te r lacks. These uio 
large tablet-like discs and can Im* 
found in most aquarium shops.

A FULL L IN E  OF A M E R IC A N -M A D E  P LA S 
T IC  A Q U A R IU M  S U P P L IE S  —  A VA ILABLE  
AT B ET TE R  F ISH  H O B B Y IST  A N D  PET  
SH O P S  T H R O U G H O U T  THE 50 ST A TES  
A N D  CANADA.

LOOK FOR THE F A M IL IA R  RED, W H ITE  & B L U E  BOX —  YOUR A S SU R A N C E  
OF H IG H  Q UALITY IN  PET PRODU CTS.

# 2 2 4  AUTOMATIC FISH FEEDER
Originally developed to fill the need for an 
automatic fish feeding device while the hobby
ist Is on vacation, this unit caught or as a 
means to teed fish & fry a set amount of food 
at regular intervals 2 or 4 times daily. Full 
Instructions are included, but to place in use 
the feeder need only be filled with food to 
indicated level & plugged in to a 120 volt AC 
outlet. Amount of food per feeding is adjust
able. and a "Food Agitator" prevents food 
caking in humid conditions.

# 2 5 3  GANG VALVE <*>— »)
This patented gang valve, available in any 
practical number of units from 2 to 8 (more If 
you have the need) and with or without hangers, 
features invisible 0 ring air seals. Eastman 
plastic, a*id the best in solid brass stems. Non
slip grip of 0 ring on the stem assures proper 
air flow adjustment when once set. Design of 
these units plus use ot a tough, transparent 
industrial type of plastic was directed to effect 
a practical aquarium air valve that would not 
corrode or require much space, and therefore 
does not detract from the aquarium appearance.

# 2 4 2  PICTURE-WINOOW BREEDER
(Pat. Rend.) A new and unique breeder featur
ing smooth surfaces, corners that do not trap 
fry, non toxic (FDA approved) material, and the 
“Picture Window" which provides unhindered 
observation of parent or fry. The perforated 
surfaces may be cleaned without fear of tear- 
ing or changing the size of the openings. Plas
tic hinge feature permits easy set-up and, If 
desired, re-folding for storage. Set up. breeder 
measures 6" x 5V4~ x 5" high.

#231  JUMBO CORNER FILTER
largest of the 6 Lustar comer and bottom fil
ters. All, except the economy #240. feature 
the Lustar-originated anchor plate -  cover 
anchor plate with gravel; filter will not float 
or tilt. All filters with anchor plates feature 
filter prates made of tough, non-shattering 
Eastman butyrate. Also available are the econ
omy #238 Outside Filter with syphon flow 
starter, and the large capacity #234 Outside 
Filter with both syphon flow starter and the 
#236 Bulb Flow Starter.
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From: Geoff Kemble. West Point. 
N ew York
I purchased your pamphlet on tu r
tles and it answered all of my ques
tions except one. Docs tap water, 
which contains chlorinc and other 
treatment chemicals, have any harm 
ful effects on turtles?
Answer: Chlorinc is an irritant to  
eye and gill tissues and in that 24 
hours of aging water will allow the 
gas to escape, this procedure should 
be practiced whenever aquatic an i
mals are to be maintained. From our 
correspondence and experience, wc 
have concluded that other chem i
cals used in public water systems arc 
used in such minute quantities that 
most aquatic animals including tu r 
tles, are not adversely affected by 
them.
From: Jeffrey Slone, Skokie. Illinois 
In the fall I will undertake a study 
concerning the pacemaking m echa
nism o f the lobster (Homarus amer- 
icanus). In conjunction with this 
study I would like to know the type 
of food to feed the lobster. Also, I 
have been informed that the tem 
perature of the water that the lob
sters must be kept in is 50*F. 1 
would appreciate suggestions on 
how to attain a constant tem pera
ture.
Answer: Homarus americanus is a 
scavenger of the ocean floor. It will 
dig for clams and occasionally catch 
a fish. Your cue, therefore, is to  
supply your specimen with raw fish, 
canned clams (might make a good 
staple), and any other high protein 
food you may have on hand. Y our 
problem will not be in securing the 
proper food; rather, your problem 
will be keeping the aquarium water 
clean and suitable for your speci
men. This means that perhaps hand- 
feeding will be in order. At any rate, 
you will have to be meticulous in 
keeping the aquarium free from d e
caying food. Although there are

CRUSTACEANS

W a l d o  L . S c h m i t t . Ann Arbor, 
University of Michigan Press, 1965. 
204 pages, 75 figures. $4.50.

Dr. Schmitt succeeds masterfully in 
presenting the world o f  crustaceans 
to  the reader in clear and fascinating 
text. Starting with a charming his
torical view which courses through 
such things as the use o f these ani
mals in designs on ancient Greek 
coins, their presence in picture on 
Assyrian wall reliefs, and Aristotle's 
description of certain forms, the au 
thor in turn considers their body o r
ganization and functions, classifica
tion, habits and homes, communica
tion, light and color, their use as 
food and medicine, and. o f course, 
their “sins" (we learn, for exam
ple. that Napoleon's troops in Egypt 
contracted a parasitic worm which 
they got from drinking water carry
ing its intermediate host. C yclops).

According to Dr. Schmitt, the 
Great Salt I.ake brine shrimp is of 
a different species than A nem ia  
salina, viz., Artemia gracilis. He 
offers some interesting data, also, on 
the dollar volume of the brine 
shrimp industry in this country. O f 
course. Daphnia arc not overlooked

aquariums available on the market 
that will maintain a temperature of 
50* F. and are especially constructed 
for salt-water animals, you may not 
wish to make the investment neces
sary for such equipment and will 
have to depend on your ability to 
devise a method for keeping the 
water in your aquarium suitable for 
your specimen. This can be done 
by keeping the aquarium in an un- 
hcatcd room, or basement. If the 
latter is selected as a  location, be 
sure your aquarium receives some 
daylight or sufficient artificial light. 
This would seem to be the most 
practical way to meet your prob
lem. I might add that a great deal 
of work has been done on Homarus 
americanus because of its impor
tance commercially. Literature on 
the subject should be plentiful in the 
journals published by any of the 
marine research establishments in 
the New England and Nova Scotia 
areas.

From: Shirley Talmadge, Franklin, 
New Jersey
Nothing is said in Exotic Aquarium  
Fishes about feeding fish live ants. 
1 have been doing this all summer 
and find my fish relish them. I now 
hesitate to use them for fear o f  
harming my fish. Do they have any 
bad effects? A few days ago my 
small son threw a piece o f  canned 
sandwich meat into a tank contain
ing a Jack Dempsey. Much to my 
surprise the fish gobbled it up in a 
second. Later I discovered my other 
assorted tropicals fought fo r  this 
food. Will this have any bad effect 
on my fish?
Answer: I do not believe the ants 
will hurt your fish although I have 
read that fish very often w ill noi 
eat them because they do not lastc 
good to  them. Your cxpenciue, 
however, contradicts this assiiiiip  
tion and in that your fish have been 
eating ants all summer and have mil 
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nor arc the other crustaceans known 
well to aquarists (C'ypris. gill worms, 
fish lice, “crawdads", etc .). All in 
all. Crustaceans is a  delightful book 
and should be in the hands of all 
aquarist-naturalists. As a door prize 
or club award, it is a very fine 
choice.

Some time ago I received a letter 
from Sara Rafus of Rafus Aquar
ium, Morgcntown. West Virginia, 
in which she asked who first bred 
the albino Corydoras and placed 
them upon the market. She is con
vinced that there is more than one 
type available and asked for com
ment. According to Sara: "My orig
inal breeders were definitely aeneus 
but some I bought show a distinct 
difference in shape, almost like a 
Brochis rather than a Corydoras.''

As it is generally thought that the 
albino Corydoras originated in G er
many, 1 wrote to Dieter Vogt, the 
Editor o f the world-famous DAT7. 
(the G erm an aquarium magazine) 
and author of a book on eatffchcs. 
Herr Vogt, however, replied that he 
didn’t know either! One school of 
thought in Germ any is that theyorig. 
inatcd in the United States, another 
opts for East Germany (D D R ). 
Berlin in particular. Since they did 
not originate here, it would appeal

This is our No. 22 heater. 
One of the 5 best 

aquarium heaters in the world. 
We make the other 4, too.

P E T  B O O K S
Far Navice a i l  Eipert Alike!

TROPICAL FISH IN YOUR HOME $3.95
Hy AXELROD and VORDBRWINK.LER, 1+4 * •» ., J | 7y 
frt (vlttt phvtu mat 72 •duti, </wA 

"Well-illustrated handbook . . . tells how to *r( up an 
aquarium wilh accessories and select and carr for 
practically cvrry fish. A  simple and reliable guide for 
the beginning aquanst.”— A.L.A. Booklist.

COLOR GUIDE TO TROPICAL PISH $4.95
By AXELROD ami VORDERYVINKU.R. 160 - BI.

175 toter p/ieto,. ,tUt*. gttumj. firth

"T o  avoid difficulty, editors have arranged their guide 
by color of fish. Full index and glossary furnish addi
tional means of identification.”— A .L A . Hook Int.

HOW TO RAISE AND TRAIN PIGEONS $3-95
#y W. H. ALLEN, Jr.
**• H  * H. 21 w  60 m fwU-toio’-en-ilolK (Mr
“Remarkable book."— All Pets. “ In non-technical 
language. Desirable for the beginner." Amrr. Rating 
Pigeon News. “A  very excellent book. Complete and 
easily understood information. Beautifully illustrated. 
A  ‘must* for all libraries. Grade 6  up. Recommended.” 

Assoc. ojChildren's Librarians o jJV#. CaliJ " A  compact 
m anual. . Numerous photographs, some in color."—  
A.L.A. Booklist.

PARAKEETS IN TOUR HOME #1.25 Paper
By Mcrvia F. ROBERTS, 128 pmgr», 16 tolm «W GO mJuti 

"A n  inclusive handbook on all phases from selection 
to exhibiting. Includes color guide and classification 
outline of parakeets and relative*."— A .L A . Booklist.

CATS $1.95
By Marjorie Kara ham S C H R O D Y
1 n n f M  ■
" A  sensible, useful book, written by an experienced 
owner and breedrr. We recommend it as one of the 
sound general manuals of cat care."— Cm Is Magazine. 

DOGS $1.95
By Robert V . M A S T E R S
l2SM fn,5t x 7J, IMjfataf.
"M o re  than 120 recognized breeds are covered in this 
comprehensive picture guidebook. Alphabetically 
arranged and cross-referenced. «he book it useful to 
any youngster or adult."— American Field magazine.

ORDER TODAY
NYS Rmi<tont« Add Appltcable S*Im  T««

M O E  L U F F

12 Greene Road •  Spring Valley, NY 10977

We know wh^t th« mtioiii aqua: 
m«» need* at*. bKnuw that's our only 
buelne*.

Oui i»waich departments or* con- 
•Uintly *eokin<; new way* lo improve 
all oui product*. Tor you And lot all ol 
your rudomer*

Take ov i  Ho. 22 heater, lor instance
An automatic heator. with fingertip 

control Ihermoatot. and a eafety pilot

fc»t |tirt on* io our exclusive hoe.
The other 4 have even more. Like 

dual th.imc*krte And dual tub** And
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that East Germ any is the “best 
guess" yet! In any event, the lucky 
breeder who discovered the first a l
bino Corydoras is still unknown.

More interesting, however, is the 
remark by H err Vogt that only a l
bino paleatus are available in G e r
many, and not aeneus. The question 
remains, arc there any albino C ory
doras aeneus? This  is a difficult ques
tion to answer. All of the fish and 
pictures 1 have seen indicate palea
tus only, even those specimens pu r
ported to be aeneus. Corydoras 
paleatus are not always slim and 
hobbyists may be making a mistake 
in identification by referring to the 
chunkier specimens as aeneus. There 
is a possibility, however, that some 
hybridization has taken place be
tween the two species. One report 
States that male albino “aeneus” are 
sterile and that common practicc is 
to breed an albino female “aeneus" 
with a normally-colored male ae
neus, then inbreeding to obtain the

desired albinos. The best inform a
tion to date, however, is that the 
albino Corydoras seen today is pa
leatus, with a chance that some spec
imens arc paleatus x aeneus crosses. 
Readers arc invited to voice their 
opinions on the matter, also, as the 
mystery remains.

Although we did not elect to 
broadcast it in an editorial (a  for
malized conveyance, best left for 
more important topics), readers will 
note a number of changes in the 
appearance of this issue of T H E  
A Q U A R IU M . Magazines are never 
really born overnight, an evolution
ary process being required before 
anyone can say, "This is it!" One 
department that we would like to 
launch as soon as possible, how
ever, is Adversaria, a column of 
controversy. Here is your chance to 
sound off on hobby matters. It dif
fers from This Is M y Problem  in 
that you  tell us, not vice versa!

EUREKA
A s s u re s  M o re  H e a lth fu l  A q u a r iu m s !

POWERHOUSE
VIBRATOR RUMP
STAINLESS STEEL DIAPHRAGM

S h i f t y
NEtOS CKANCINC

QUIET! LONG LIFE! 
HIGH POWCR*
RUNS 10 OUTLETS'

: A Q U A R I U M
i HOUSE 
j  CLEANER

NEEDS 

NO PUMP

m, purging the gravel right i 
tank without disturbing equipment. 
No mess or bother.

iUREKA PRODUCTS CO.. 4 Bruen St. Newark. N. J. 
W O R L D 'S  F IN E S T  A Q U A R IU M  P R O D U C T S

IF TOUR SOURCf IS UtMILl TO SUPPLY TOU. WRITE FOR INFORMATION

i f S i * * § s

F L A K E S

Shrimp plus 

Daphnia plus 
Worms plus 
B as ic Formula 
Growth Formula 

Guppy Formula 
Conditioning Formula

SUROCA CORP
2402 M cD onald Ave., Brookly.. 

N ew  York 1 1223 •  Tel 4 4 9-4200

ABOUT
OUR AUTHORS

D o n a l d  L. D a d e y  

Donald L. Dadey is a lifelong ( forty 
years) resident o f Cincinnati, and 
has taught high school in the area 
for twelve years. According to Don, 
“People I meet often mistake me for 
a biology or a science teacher be
cause of my enthusiasm for pets 
and gardening. Actually, I came to 
these interests through literature— 
in which I am certified and try to 
4cach along with various social 
studies-by encountering the writ
ings of such men as Darwin, Tho- 
reau, Audubon, Burroughs, Krutch, 
Durrcll and Cincinnati’s own Mas- 
lowski.”

D on’s “current menagerie”, as he 
calls it, includes twenty-one geese, a 
canary, a basenji dog with four 
pups, another dog o f indeterminate 
an c estry , a  p a r ra k e e t (w hich  
doesn’t ta lk ), a mynah bird (which 
docs), twelve ducks, three hives of 
bees, and a number of fish (number 
uncertain, though probably in the 
thousands) which he keeps in sev
eral large ponds on his farm in 
Jackson County, Ohio.

He specializes in raising shubun- 
kin goldfish and Japanese colored

carp (higoi), having imported some 
of the latter from Japan just last 
year. Of these he says, “I saw a few 
gorgeous color photographs of them 
by Dr. Innes and decided I had to 
have some. A very thorough can
vassing of libraries and  pet dealers 
all over the country yielded little 
information, and only two firms that 
occasionally sell them. So, I wrote 
to Japan and contacted a very 
friendly, cooperative chap, Mr. To- 
yoda, manager of the Koriyama 
Fish Farm  who supplied me with 
much authoritative inform ation and 
my original breeding stock.”

Don says that his pet hobbies arc 
all the more enjoyable bccausc his 
wife, Barbara, shares all the pleas
ures and chores conncctcd with 
them.

J o h n  R. Q u i n n  

John R. Quinn is a  staff artist-natu
ralist with the A c a d e m y  o f  N a t u 

r a l  S c i e n c e s  o f  P h i l a d e l p h i a .  

A t  the Museum, he designed mul 
set up the live fish exhibit, “Some 
Fishes O f The Pine Barrens”, whu li 
has proved very popular. His spoi-Kil

conilimrO on i*iilit r. i

The big 10 advantages: 1. An ample con
tinuous supply of o iM ree  air for several 
tanks. 2. Precision-built for long-life, quiet 
operation. 3. Rotary positive displacement. 
4. No diaphragms. 5. No pistons. 6. Interior 
surfaces are ground to low micro finish. 
7.- Easily serviced— ariy renewable part is 
replaceable wjth screwdriver. 8. Cushion- 
mounted. 9. No vibration. 10. Beautiful 
sea-mist green finish.

Larger units available for hatcheries and 
up to 500 tanks (20 gallon size).

Write or phone for details:
C O N O f M ILK IN G  M A C H IN E  CO.. INC. 
Dept. PM, Sherrill. N.Y. 13461 Tel.: 315/363 1500

G0N0E PUMP8

Your Fish May Be Victims 
of Hard Water —
Less Live!y...Less Colorful...
Hard to Breed! 1 water contains an excess of calcium and 

mineral impurities. This can be as toueh on fish 
r is to humans. When the air you breathe is clean and 

wholesome, you feel healthier . . . more active, have more color in your cheeks. 
The same principle applies to your fish. In fact, very hard water may even impair 
their respiratory systems. So why deprive your fish of the healthy environment of 
soft water when two simple steps can solve your problem.

First. See Hew Hard the Water It with CHECKRITE.

CHECKRITE
A few drops from the num
bered bottles ... a swirl... 
you get a reading in sec
onds. Accurate, safe, de
pendable. Includes com
plete instructions. (Lasts 
two years) $095

f c  each

Second. Soften the Water Properly with SOFTRITE.

SO FTRITE
Just place Softrrte in the 
filter, and water is softened 
— quickly, completely. Safe, 
harmless. Lasts forever — 
can be used over and over 
again.

$135
X  each

BETTER QUALITY 

BETTER 
COLOR

AT LOWER 
PRICES

All fish raised on 
our combined farms to 
give you a better quality

W rite Today For Free B rochure  

Tampa Aquatic Nurseries, Inc.
SUITE K, 238 E. DAVIS BLVD. 

TAMPA. FLORIDA 33606

AQUARIUM STOCK COMPANY, INC.
21 MURRAY ST.. NIW YORR. M. Y. soto •mm» MV* . 10s u u i l l .  cuir
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BIG BROTHER 
IS WATCHING!

|  T  m i g h t  b e  s a i d  t h a t  t h e  y e a r  1957 m arked  the birth  of significant 
I restrictive legislation in this coun try  with regard to  aquarium  fishes. 
D uring that year the S tate o f K entucky banned  the sale o f p iranhas and 
the M exican banded te tra  (A s tya n a x  fascial us) as a consequence o f fear 
th a t these fishes might get loose in  their w aters and becom e a hazard in 
one way or another. O n M ay 1 ,1 9 5 7 , it becam e illegal to  im port piranhas 
in to  F lorida because of disquie tude that they might becom e established 
there also. This led to  passage in th e  U nited States Congress of a  bill p ro 
hibiting the im portation of p iranhas and certain  parasitic South A m erican 
catfishcs, except under licence by the Secretary of T h e Treasury.

T he effect of this legislation was nil, however, as today, piranhas freely 
en ter the U nited States, ironically m ostly through F lorida, and  Kentucky 
residents as well as residents of o th e r States can easily obtain any q uan
tity o f these fishes that they desire. A lthough we canno t agree with 
C harles D ickens that, “T he I-aw is an ass,” we have com e to  observe that, 
like P rohibition, bad  laws are sim ply ignored.

In any event, legislative activity  during the past few years has not 
dim inished. T he S tate of O regon, fo r exam ple, considered several restric
tive bills. T he first w ould have gran ted  authority  to  the O regon Game 
Comm ission to  destroy any “ dangerous anim al” , w ithout liability to  
themselves (the  G am e C om m ission was to  have decided w hat a  “d an 
gerous anim al” w as), and  to  req u ire  a S I .0 0  licence fo r each fish in the 
C haracin  family. T h e second w ould  have prohibited th e  sale of any 
anim al under six weeks of age unless accom panied by its m other. W e 
could, o f course, take tim e out to  satirize these bills (e .g ., pick out the 
“m other” d aphn ia !) bu t som e things are satire in an d  of them selves. T he 
only outcom e (fo rtunate ly ) of th is  asinine legislation was th a t p iranhas 
were outlaw ed in O regon, an act tan tam oun t to  outlaw ing banana trees 
in the A ntarctic.

In  South C aro lina, a bill was offered to  outlaw  not only p iranhas but 
any o ther aquatic organism  not na tive to  the State. In  1965, the S tate of 
Illinois a ttem pted  to  require th a t  a veterinarian’s certificate of health  
accom pany the sale of each anim al. California en tered  this sophom oric 
race with legislation th a t enabled it to  ban  p iranhas, characins ( te t r is )  
and  cyprinid fishes (goldfish, barbs , rasboras, e tc .) . A nd now, the State 
of Texas has followed suit w ith restrictive legislation on piranhas, electric 
eels, arow anas and a num ber o f o th e r fishes.
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Some aquarists have a ttem pted  to  defend themselves against restrictive 
legislation by arguing th a t non-native aquarium  fishes could not survive 
in A m erican  w aters. Except fo r  such extrem e cases as the  p iranha in 
O regon, this is a  feeble defense indeed. R eaders may not be aw are o f the 
fact that O scars (A stro n o tu s  ocellatus), T ilapia heudeloti, the pike live- 
bea rer (B elonesox)  and  the snakchcad  (O phicephalus) are established 
and  reproducing  in F lorida w aters. Plecostom us  arc so plentiful in certain  
natura l T exas w aters that the local dealers can ’t sell them  in their stores. 
Tilapia m ossam bica, having escaped  accidentally  from the San A ntonio 
Zoo, is now  established in the San A ntonio  River.

W hen one considers how  these fishes becam e established, it is clear 
that som e hobbyists m ust sh a re  a  good deal of the onus of this restrictive 
legislation. F o r the acts of un th inking  persons w ho w antonly release ex 
otic fishes into native w aters, th e  m ajority  m ust suffer. This, however, is 
the history o f m ankind, no t ju s t of the aquarium  hobby; the innocent do 
suffer. O n  the o ther hand, we cannot condem n the introduction o f non
native species per sc. T he pheasan t, fo r exam ple, is an introduced species 
and fishermen in F lo rida  are having a w onderful tim e catching Oscars 
(w hich they call, “ ringtail bass” !) .

T here are undercurren ts involved in the basic pattern  of restrictive leg
islation, however, that concern  us both  as aquarists and citizens: ( a )  the 
deceit, pettiness and  arrogance o f the bureaucratic  m ind, (b )  the unm er
ited au ra of “expertise” exuded  by S tate fish and gam e officials, (c )  the 
penalization of the innocent and , ( d )  the u tte r futility of all of this 
legislation.

I am rem inded o f a  line in G erald G reen’s, “T he L ast A ngry M an” , 
spoken by one of the principles fed up with the triteness and  sm allness of 
the bureaucratic  m ind: " T h e bastards w on’t  le t y o u  live!” A nd so it is 
w ith anti-fish legislation. T ypically  the  legislation is ram rodded through. 
T h e sponsor of the T exas bill, fo r  exam ple, m aintained tha t an emergency 
existed and  requested th a t the Texas C onstitutional R ule requiring three 
separate readings o f the bill b e  suspended. It seems that the first step of 
those w ho w ould “pro tec t” us, is to  suspend our C onstitutional 
guarantees.

In  C alifornia, w hen fish s to re  ow ner F rank  A dam s refused to  sur
render his p iranhas and  was arrested , the C alifornia D epartm ent of Fish 
and  G am e dem anded of the judge that A dam s post a  ridiculously-high 
S I ,000 ,0 0 0  bond while pending  trial!

Some people arc  overly im pressed by the au ra  of “expertise” th a t su r
rounds those with the title of “ aquatic biologist” , o r o th e r such term s as 
used by professionals in the S ta te fish and gam e departm ents. All too 
often, the au ra  is there but the  “expertise” is not. W e once received a
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le tter from  an individual in the C aliforn ia D epartm ent of Fish and G am e 
who, as it tu rned  out, was engaged in preparing  a paper on p iranhas, 
apparently  from the com fort o f  his arm chair. A m ong o ther things, he 
adm itted to lack of know ledge of the m inim um  w ater tem perature in 
which p iranhas arc found; indeed, he volunteered the inform ation that 
practically no inform ation w as available to  him  on  the subject o f the 
natural habitat of these fishes. Y e t, w ithout any real knowledge w hatso
ever of these extrem ely im portan t considerations, the C alifornia F ish and 
G am e D epartm ent (w ho  just a few years ago, paid a prom inent ichthy
ologist S50 to  tell them  w hat a p iran h a looked like!) declared the piranha 
to  be a m enace to  the C ity of San Francisco. W hen asked why his State 
had  placed the arow ana on th e  restricted list, a T exas official replied: 
“T hey are reported  to  grow to  a large size.” This sort of pseudoscicnce 
prostitu tes the use of term  “ biology” .

State officials often em phasize that if an  aquarist obtains a  perm it, he 
may keep the restricted fish in h is aquarium . Sound easy? Have you dealt 
with any governm ental licencing agency recently? Have you stood in line, 
w aiting fo r a surly clerk to tak e  your money? (Y ou  didn’t think that 
licences w ere free, d id  you?) W ere they open  fo r business a t convenient 
hours and  at convenient places? It just isn’t that easy and we all know it.

W hile S tate agencies arc w asting taxpayer’s dollars (and  tim e) with 
trivia, they arc  shirking the really im portan t problem s which arc their 
prim e responsibility. Recently, P resident Johnson’s W ater Pollution C on
trol A dvisory Board, in an unprecedented  action, sharply criticized the 
Texas w ater program . In its rep o rt to  Secretary o f the Interior U dall, the 
Board expressed concern o v er the use and abuse of groundw ater re
sources in Texas. It  recom m ended that, in the interest o f fish, wildlife, 
recreation and  com m ercial fishing. T exas’ many reservoirs should include 
storage to  m aintain p roper sa lt and fresh w ater balances in the G ulf 
C oast estuaries. Yet, we find the  Texas P arks and  W ildlife D epartm ent 
m ore occupied with aquarists an d  their arow anas.

If there w ere poin t to  restrictive fish legislation, then the m atter would 
be different, bu t we have yet to  receive any explanation as to  how licenc
ing solves any problem s. T o  b e  effective, an aquarist w ould have to  be 
held accountable fo r the disposition of a liccnccd fish in his possession; 
bu t certainly, one dried-up  fish looks like the next. A nd w hat to do about 
the offspring of those that are bred?  If a resulting brood num bers 800 fry. 
arc we to  obtain  800  licences? A ny reasonable m an will conclude that 
licencing only provides jobs fo r  petty  clerks, and  m uch misery fo r honest 
aquarists. D ishonest citizens a re  not bothered  by licences.

We have no objection to  laws prohibiting the release o f fishes into 
public w aters, bu t it seems to  u s  that w hat an aquarist keeps in his own 
tanks at hom e is his own business, not the business of busybodics. )■*..

MILFORD SPECIALTIES CO.
55 ESSEX STREET HACKENSACK, N. J. 07601

There  is n o th in g  m o r e  na tura l th a n  N a tu r e  itself . . .

THE MILFORD AQUARIUM BACKGROUND 
UTILIZES NATURE’S OWN MATERIALS

A V A IL A B LE  FOR A NY  S IZ E  TANK

The above picture cannot possibly show the full beauty of the Milford Aquarium Back
ground. Once it is placed inside the aquarium and the lights are turned on the back
ground becomes an impressive wall of red and green shale, a mixture of both subtle 
and bold natural colors and ridges. It is so elegant, so attractive that the tank looks 
beautiful even before fish, plants, and ornaments are added. And the background is 
specially made to be trouble-free. The shale will not react with the aquarium water and 
is bonded together firmly with rronrcactive plastic so that it will not come apart. Solid 
support is achieved on top with two simple-but-strong clips, on bottom by the natural 
support of built-up gravel or san-d. Special sponge-plastic strips keep fish from going 
behind background.

Also caves, ledges, food guards, made of same material.
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This half beak fry was born too early. Note the large yolk sac.

the HALFBEAK
b y  W i l l i a m  A . T o m e y

It  h a s  b e e n  q u i t e  a  f e w  y e a r s  now since I first m ade the acquaintance 
o f  the halfbeak , D efm ogenys pusillus (p ronounced  D E R '-M O -G E N - 

US PEW '-SILL-U S) and  I have never regretted th a t day. F o r the aquarist, 
it is a simple m atter to  keep these interesting and  w onderful creatures 
provided one is willing to  take a few precautions to  insure the com fort 
o f  his fish.

The halfbeak is a pronounced  surface-fish, found naturally  at the 
surface in the open w aters o f  the  creeks and  rivers o f  tropical southeast 
Asia. They are elongated, slender fish having their fins well-placed 
tow ards the rear. T heir lower ja w  is strongly extended, bright-red in the 
males and  som ew hat black in the  females (exceptions to  this observation 
exist, however). D epending upon  their origin, their fins may be anything 
from  transparen t to  bright-red . The m ales are som ew hat sm aller than 
the females and  their finrays a rc  thickened a bit and curved backw ards. 
The halfbeak is a very hardy  fish, even to  the extent o f  w ithstanding 
tem peratures o f  up to  100° F. A n optim um  range, however, is from  68" I 
to  82° F.
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photograph by the author.

A lthough from  the po in t o f  view o f  co lor as well as form  this fish 
may not appear spectacular, th e  hobbyist can have a very interesting time 
with this viviparous add ition  to  his aquarium . In their natura l habitat 
Dermogenys usually prefers open  w ater but in the aquarium , they will be 
found m ost often under the shelter o f  a lea f o r  a cluster o f  a plan t such 
as Riccia. F rom  such vantage points they study their surroundings and 
search for food that m ight be headed their way. In this they are assisted 
by a pair o f  very small projections, located on the sides o f  the jaw  hinges. 
M ost likely, these conta in  very sensitive nerve endings which accurately 
register even the rippling caused by an insect on  the w ater's  surface. In 
this way they find their prey.

A part from  observation o f  living fish in the aquarium , it is possible 
to  see m any m ore things w ith the aid  o f  a  good m agnifying glass or 
m icroscope. If  we study a  dead  specim en through the scope, we discover 
that the jaw s are provided w ith a long row  o f  sinister-looking, very sharp  
teeth. T hese teeth indicate th a t  the halfbeak is a  true carnivore, hardly 
pleased with vegetable food except in the very young stages. There is no 
hope fo r any anim al that gets between its teeth after the powerful upper 
jaw  is closed. continued on page 62

Shown here nearly twice natural size, a fully mature female halfbeak.

I ) A I >1 N f«om pane 9
I " i ltin r . m il < liip>i so dccorative and  highly prized by their

i .........  tlx n I ih i.i .(i> i m p- o f  co lors and  their majestic size. Self
. ..I .i iiu Imli liiiflit ■.« .trlci. pure white, yellow, orange, black, pcacock- 
Mii< ..i . I f .  ol.iu- luow n. M any m ore shades and  com binations o f  these 
. .m- oflk tally nam ed an d  arc  recognized types. A n “ O ghon” (gold) 
liipH nl good quality , fo r instance, has an iridescent glow ju s t like 
burnished gold itself. The co lors deepen and  intensify as the fish grow  
older. A m atu re higoi m ay reach three feet in length and  weigh tw enty to  
th irty  pounds. T he higoi’s life span  is ab o u t tw enty years b u t they have 
been know n to  live over th irty  years. O ne can  readily see how the ow ners 
o f  these rcgally-large, gorgeous fish can  take  such pride and pleasure in 
them .

T he famed “ E m peror's  c a rp "  o f  Jap a n , which have delighted m any 
tourists, are higoi. These fish have been selectively bred and have been 
the subjects o f  poetry and paintings in Jap a n  since at least the Sixteenth 
Century. Higoi were then, by royal decree, the exclusive p roperty  o f  the 
nobility, as has been the case in o ther tim es and  places with falcons, 
A rabian  horses, o r  various breeds o f  dogs.

Since W orld W ar II, a fresh wave o f  enthusiasm  for keeping higoi 
has swept Japan . People o f  all ages, social stra ta , and  occupations p a r
ticipate in th is hobby because o f  the relatively sm all am ount o f  cash and 
space needed fo r it as com pared  to  o ther types o f  anim al fancy. Higoi 
shows and  auctions a ttrac t m uch public atten tion . Higoi pools, inco r
pora ting  the widely adm ired principles o f  Japanese landscaping, arc the 
loveliest feature o f  m any hom es, tem ples, parks, an d  restaurants.

Then too , it is always possible that one m ight “ hit the ja c k p o t”  and 
breed an  exceptionally fine fish which had considerable value. In N ovem 
ber 1965, at the annual in ternational ca rp  show  in H onolulu, the w inner, 
a ten-inch “ k ohaku” (red and  white) female higoi, was valued a t S2,000! 
Deep-dyed higoi fanciers have trad itions and  rigorous com petitive 
standards o f  the so rt we associate with such big-time operations as the 
W estm inster Kennel Club Dog Show  here in the  U .S.A . T he ow ners o f 
the best higoi breeders w on’t sell them  fo r any price.

Because o f  the com petition and  potential profit involved, only 
superior individuals o f  the sam e colors are  used fo r a m ating. T he feeding 
habits, breeding season, environm ental preference, and tem perature 
tolerance o f  higoi arc all m uch the sam e as those o f  goldfish and  wild carp. 
But goldfish and higoi canno t hybridize. T herefore, any gold fish breeder 
o r  fancier probably  could raise and  enjoy higoi an d  goldfish equally well.

Breeding higoi arc generally mixed in the ra tio  o f  three m ales to  one 
female. These are three and fou r years old respectively, an d  arc  over one 
foot long. Spaw ning takes place once in the springtim e when the water 
tem perature is 66 to  70 degrees F. O ne female produces abou t 100,000 
eggs and o f  these, abou t one-th ird  hatch. Even though unable to  hybridize

Blue-black and scarlet.

with goldfish, higoi arc sim ilar in that a fairly large percentage o f  the 
hatch revert to  in ferior co lo r types which should be cullcd. Raising the 
fry involves the sam e steps as in raising goldfish fry.

Higoi eat the sam e natu ra l algae and vegetable m atter as ca rp  and 
goldfish, but they especially relish red w orm s, bread crum bs, an d  rolled 
oats. Japanese breeders give them  dried silkworm larvae, called “ sanagi,” 
as a special grow th-prom oting , condition ing  food. Higoi can be trained 
to  com e, when “ called” for food, ju s t as goldfish can. They m aintain 
their best condition  and reach m axim um  size in m ud-bottom  ponds o f  
over one-eighth acre in area  and conta in ing  fertilized w ater. They will, 
however, grow  and  thrive in large aquaria  o r  garden pools if  well-fed 
and  if  the w ater is kept aerated  and  filtered.

T o avoid fu rthe r confusion ab o u t this fish, one should note that 
higoi are som etim es called “ koi.” But “ koi”  translates merely as “ ca rp ,” 
including all types, whereas “ higoi”  m eans specifically o rnam ental (or 
“ beautiful” ) carp.

Higoi may be bought from  Japanese suppliers as they can  be shipped 
successfully by air. Prices a t present range from  S0.45 each fo r fingerlings, 
to  $10.00 to  S25.00 for breeders o f  reasonable quality. The connoisseur 
will have to  spend a great deal m ore to  gratify his taste. T he leading 
supplier, who will gladly answ er inquiries is Koriyama Goldfish and  
Supplies, Inc., o f  Tokyo.
E d it o r ’s  N o t e : A pparently  it is not too  difficult to  ob tain  fingerling 
higoi as I ob ta ined  a dozen, at very reasonable prices, a t the Aquarium  
S tock Co., o f  New Y ork City. ( I f  o th e r retail dealers stock higoi or, for 
th a t m atter, any o ther hard-to-find fishes, we w ould like to  know  ab o u t 
it . . . m any o f  ou r readers write to  us for sources o f  supply and  we are 
happy to  oblige both hobbyist and  dealer if a t all possible.) They, in the 
usual plastic bag, accom panied me back to  O hio and are now  happily  
swim ming in a 65-gallon tank . A t first, they picked a t the scales o f  some 
o ther fishes in the tank , goldfish and the native m innow , Notropis  
lutrensis, bu t have ceased this behavior now. They have, however, nibbled 
at the ends o f  all o f  the Vallisneriu in the aquarium , leaving these plants 
with chopped, ragged ends. They have not bothered the sw ordplants o r 
the cryptocorynes to  date. A J K ^
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Somewhat larger in size the pearl danio (B. albolineatus) is no more difficult to 
breed than the zebra.
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EVERYMAN’S EGGLAYERS
B y  J e r r y  C u r r i e r  &  M a r t y  S m i t h

W a n t  t o  t r y  y o u r  h a n d  a t som ething m ore challenging than  live- 
bearers? W hy not attem p t som e o f the  cgglaycrs? T h e m yth that 

egglayers are terribly difficult o r  next to  im possible to  breed and  raise, 
has caused a lot of people to shy  away from  them . L et’s take a  quick 
look a t  som e of the egglayers th a t arc easy. M aybe wc can  dispel som e 
of the “ m ystery” ab o u t them!

M any hobbyists have “ cu t th e ir tee th” on a  pre tty  little fish which 
originally cam e from  C hina. If i t  w eren’t  fo r the fact th a t this fish is 
easy to spaw n, the chanccs are  th a t we w ould not see them  today due 
to  the w orld 's political situation. W c arc, o f coursc, talk ing  abou t the 
w hite cloud m ountain  fish (T an ich thys  albonubes). A ll ihis fish needs is 
a  w ell-balanced diet and  a m em ber of the opposite sex. Before you know 
it you will have m ore white clouds than  you’ll have room  for. By simply 
tossing a  few pairs in to  a  15-gallon tank, supplying them  w ith som e 
bushy  p lan ts and  good food, y o u  can  sit back  and  let N ature take its 
course. T h e white cloud  is no t on ly  an easy spaw ncr b u t it is also a  very 
hardy  fish. T hey  like cooler w a te r than  m ost of the “ tropicals” and  can 
be kep t in unheated  aquarium s w ith little difficulty.

continued on pa*c 75
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The rosy barb (Barbus conchonius), an easily bred egglayer.



in Europe and  shipped back lo  its native land to  be sold to  
discerning aquarists  who desire a  beautiful, non-snail killer am ong our 
native sunfishcs.

The little chaetodon  sports its co lors in a ra th e r unique habitat, 
showing a definite preference for w aters o f  acid conten t. Pine Barren and 
coast whitc-cedar bogs conform  to  these preferences and consequently, 
it is only in 'thesc  situa tions that the fish is locally ab undan t, found in 
com pany w ith o ther such ra rities as the Pine Barren’s tree frog and the 
scarlet snake.

These a ttractive and fascinating creatures, plus the countless o ther 
m em bers o f  the indigenous flora and  fauna, com bine to  m ake the Pine 
B arrens one o f  the m ost intrigu ing  wild life com m unities on earth . 
H idden in the shadow ed cedars, the pitch pine and am ber w aters, are 
enough wonders and  m ysteries to  keep an  active natura list busy for a 
life time. H ere arc pitcher plants, and venus fly traps, lichens and  m ush
room s, hog-nosed snakes and  fence lizards, tree frogs and  turtles, pine 
w arblers and  red-tailed haw ks, one could go on  forever. A nd here, 
am ong these in (he protecting, concealing w aters swims the chactodon. 
b lack-barred on tarnished-silver. O ne w ould th ink  th a t the fish’s silvery, 
contrasting  dress w ould render it vu lnerable to  predato rs but apparently , 
when concealed in  the w aving fronds o f  sphagnum  m oss, its co lors create 
a  reflecting, pa ttern-d isrupting  effect which hides it effectively from  its 
enemies.

In general appearance , the black banded  sunfish is very reminiscent 
o f  the tropical angelfish, o r  “ sca la re ,”  so well know n to  hom e aquarists. 
As though to  add  the C rea to rs’ finishing touches to  the jeweled black and 
silver body co lor, the fish’s eyes h o ld  a  ring o f  the  brightest carm ine; a 
soft salm on pink suffuses the ventra l fins. All com bine to  produce a 
creature o f  charm ing  grace and  beauty. It seems so im probable when, 
exam ining the ca tch  in a seine, o u r eyes fall upon the bright, barred- 
silver form  o f  the chactodon laying am ong its d ark er and  m ore d rab  
com rades o f  o ther species. In  fact it is my distinct im pression, acquired 
often by m any captures o f  the species, th a t the chaetodon accepts its fate 
with much m ore dignity  than  the o thers. I’ve rarely observed it struggling 
and  flapping; ra ther, the crea tu re  lays qu iet and  seems to  regard one (if 
th a t’s possible!) with a calm  resignation . But even then , to  sec this 
creature lying in a  net like a tarn ished  silver do llar, is to  behold one o f 
n a tu re 's  small glories.

The black-banded sunfish, although  a  relatively delicate species, 
occasionally displays tenacity  o f  life. W hile succum bing to  low tem pera
tures in hom e aquaria, they a p p e ar in the wild as early  as m id-M arch. 
In  fact, as I pen th is paragraph , I s it astride a  small spillway on  an  am ber- 
colored Barrens lake on a w arm ing M arch day. Searching sprouting 
sphagnum  o f  the lake shore, I chance to  see a  slight movem ent in the
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An extremely ornate paludarium of the 1850‘s. A paludarium is 
a marsh-aquarium, combining the qualities of hoth the terrarium 
and the aquarium and was. many years ago, extremely popular.

P A R T  1: TH E  S T IR R IN G S  O P TH E  H O B B Y

The following projcct, an account of the history of the aquarium 
hobby in Amcrica, was first started by the author almost 20 
years ago and since the beginning of 196ft, approximately onc- 
third of it has already appeared in print elsewhere. Because of 
the great interest evinced by aquarists throughout the country 
in this project and because The Aquarium itself is embarking 
upon a new phase in its own history, we arc redoing what has 
already appeared, rewriting and adding much additional infor
mation so that readers everywhere may all share in our common 
heritage. AJK

During the course o f the years in which I have been interested in 
the aquarium  hobby the past has always asserted itelf. dim ly a t 

times, tantalizingly so at o ther times. Consequently  a  desire built up to 
learn  how  our hobby here in A m erica started and  w ho started  it. D id it 
just occur? Did it grow ‘lik e  T opsy”? W hat were things really like in 
the days past? In  the process of research to  this end, several things be
cam e d e a r .  I t  is unfortunate but true th a t the little history that has been 
published in the aquarium  lite rature falls far short of answ ering any of 
these questions. M ore regrettable is that w hat has been m ade available 
is highly misleading and  that consequently, aquarists have been saddled 
w ith conclusions th a t do not bea r close exam ination under the light of 
the facts. P erhaps it is high tim e then  that we broke with tradition and  
vanquished several long-tim e aquarium  m yths, to  set their bones at rest 
with those of since forgotten, bu t nevertheless significant fishes that 
g raced the tanks of aquarists over a  century ago.

It is necessary to  leave the A m erican  scene for a brief m om ent to  
exam ine the roots of the aquarium  hobby w here it first started , viz., 
England. T here, during the period  1841-1852, the first significant activ
ity pertaining to  the aquarium  hobby as we know  it today, took place. 
T he following account, by Shirley H ibberd , to  be found in his The B ook  
O f T he A quarium  < 1 8 5 6 ), very nicely describes the developm ent of 
the aquarium  in England  and , as it is a collector’s item in addition, read
ers will find it helpful in understanding the very basic roots o f the 
aquarium  hobby no m atter w hat the country. H ibberd himself (h e  was 
a  m an, not a w om an . . .  in those days, Shirley was a m an’s nam e!) was 
prim arily  a  horticulturist (actually  a Fellow o f the Royal Society of 
H orticu lturists) b u t becam e interested as a conscquence o f the fact that 
aquatic plants played an im portant role in the birth  of the ncwr hobby.

Lavoisier was the first who, upon philosophical grounds, established 
the fact o f this balance of influences. Dc Saussure. in 1780, proved that 
plants had a tendency to improve the atmosphere, by robbing it of the gases 
most baneful to animal life; and Priestly, by means of well-devised experi-

A beautiful illustration o f the blackbanded sunfish. Ennratanthui chaetodon. The 
scientific name o f this fish used to be “Mesognistius" chaetodon but this is now 
obsolete. The name is pronounced EN-NA-EE-KAN'-THUS-KEEr-TOE-DOS.

still very cold w ater, and , looking  closer, discern a chaetodon o f  m oderate 
size num bly m oving th rough  the heavy grow th. The fish is netted and 
will reside in my aquarium , but the fact rem ains that an  adventuresom e 
individual ventured forth  w hen the m ilky white spring ice yet covered 
the lakes an d  a few early  w hirlagig beetles traced slow, jerky  patterns in 
the w arm er shallows. It was a Spring Peeper day in the Pines, and  although 
I collected o th e r small fishes, none were actively swimming about.

T his sunfish displays alm ost recessive tem peram ent m ainly in its 
contacts with o th e r species. Larger individuals can develop in to  aggres
sive bullies, largely against their own k ind; at least this appears to  be the 
case in an  aquarium  w here I have observed them  at length. But any 
aggressive behavior is no t carried in to  the spaw ning pattern  for ra the r 
than  scraping out a hollow  in the bottom  sand and defending it as m ost 
sunfishes d o , the chaetodon  prefers to  hide its eggs and  young in  the 
dense sphagnum  thickets th a t are its hom e. I would surm ise th a t only 
in the confines o f  an  aquarium , will the largest, dom inan t fish show 
aggressive traits.

It is in the properly balanced  hom e tank th a t this sunfish m ay be 
enjoyed to  fullest advantage. In New Jersey, a t the no rthern  limit o f  its

continued on pa<c 64
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men Is, ascertained that when atmospheric air had become vitiated by com
bustion and animal respiration, plants had the power of restoring it to  a 
normal condition, so as to be again capable of supporting flame, and the 
breathing of animals. Inglehouse and Ellis contributed to this inquiry, and 
modern chemistry establishes the fact, that though vegetables absorb oxygen, 
they do. by the decomposition of carbonic acid into its elements— oxygen 
and carbon— yield a large quantity o f the first clement to the atmosphere, 
while retaining the second for the construction of their tissues.

In the philosophical examination of this subject, the report of Professor 
Daubcny to  the British Association, in 1833, is perhaps the most conclusive 
and elaborate of any o f the contributions of modern chemists. He regarded 
light as operating upon the green parts of plants in such a way as to enable 
them to assimilate carbon and evolve oxygen; and concluded that as a very 
small portion of a tree o r shrub generates a considerable quantity of oxygen, 
there were no reasons to doubt that the influence of the vegetable might 
serve as a complete compensation fo r that of the animal kingdom.

The formation of a marine Aquarium was first accomplished by Dr.

A "cabinet aquarium" of the 1850’s. The glass iars were regularly used for 
housing a few specimens and permitted a variety of animals to be exhibited.
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Johnstone, one o f our most successful students of marine life. In his “History 
of British Sponges,” published in 1842, he describes the formation of a little 
marine Aquarium in a glass jar, containing only six ounces of sea-water, 
stocked with living corallines, m inute confervce, ulva, several little mussels, 
annelides, rissooe, and a star-fish. The jar was placed upon a table, seldom 
disturbed, and after eight weeks, the water still unchanged, had lost little of 
its capability for the support of animal life; some of the animals w ere still 
active, and the coralline was still growing.

Dr. Lancaster, in his interesting and attractive work on the “Aquavi- 
varium," expresses an opinion that the original idea was taken from the 
success attending the cultivation of plants in glass cases, on the plan recom 
mended by Mr. W ard. With this opinion I quite concur, and it is agreeable 
to have to associate Mr. W ard’s name with the subject before us, for he was 
one of the early pioneers, and at a meeting of the British Association at 
Oxford, 1849, communicated an account of his success in growing m arine 
algce in artificial sea-water. In 1841 Mr. Ward established the first Aquarium 
for fishes and plants in his fern-house in Wellclose Square, his object being 
not to determine the counterbalancing influence of plants and animals in 
water— that having been ascertained long before by Priestly— but to deter
mine whether the limited quantity of air in the fern-house would be sufficient 
for the well-being of the fishes. Dr. Lancaster had sticklebacks in jars con
taining Vallisneria and Callitriche in 1849, and from that date there com 
menced a little stir upon the subject among the scientific public, about which 
date I made my own first experiments with a collection of marine objects, 
gathered on the shore at Sunderland, where Peter Allan’s Cave and Rock 
gave a local and romantic interest to those splendid cliffs o f magncsian 
limestone.

Further experiments were made by Mr. Robert Warington, who re
ported upon them to the Chemical Society, in March, 1850. Two small gold 
fish were placed in a glass receiver of about twelve gallons capacity, covered 
with muslin to exclude the dust. The vessel was half filled with spring-water, 
with a bottom of sand and mud, and some loose fragments of limestone and 
sandstone, so arranged as to form shelter and shade. A small specimen of 
Vallisneria spiralis was, at the same time, planted in the mud and kept in 
place by a stone. Everything went on well for a time, till it was found that 
the natural decay of the older leaves of the plant began to produce turbidity 
in the water, and a confervoid growth accumulated on the sides of the vessel, 
and on the surface of the water; to meet this emergency, Mr. W arington 
introduced a few pond snails, which greedily fed on the decaying vegetable 
m atter and slimy mucus growth, so as quickly to restore the whole to a 
healthy state.

Here was a complete circle of compensating processes. The plants 
grew and increased by offsets, and at the same time exhaled sufficient oxygen 
to preserve the health and beauty of the fishes. The snails ate up the mucus, 
and bred rapidly: their eggs and young supplied the fishes with food. Thus 
the three tenants of the globe maintained each other as in any well-ordered 
human community; and the water preserved its purity unchanged, and the 
compensating powers of animals and vegetables were established.

The first marine vivarium established in London, was constructed by 
Mrs. Thynne, who made the experiment of bringing some living madrepores 
from Torquay to London, for the purpose of study and the entertainment 
o f friends; this was in the autumn of 1846. A stone jar was filled with sea
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water; the madrepores were fixed on a large sponge by means of a  needle 
and thread. They arrived in London safely, and were placed in two glass 
bowls, and the water changed every other day. But the six gallons of water 
brought by Mrs. Thynne was now exhausted, and must be used again. She 
then devised means to freshen it for second use. “I thought o f having it 
airated by pouring it backwards and forwards before an open window, for 
half or three-quarters of an hour between each time of using it. This was 
doubtless a fatiguing operation; but I had a little handmaid, who, besides 
being rather anxious to oblige me, thought it rather an amusement.”

Thus the madrepores were supplied with air by means of the agitation 
o f the water, into which they were to be placed, and at the expiration of 
three months a  fresh supply o f sea-water was obtained, and all went on well. 
This success led Mrs. Thynne to further experiments, her narrative of which 
is so instructive that it seems advisable to quote her own words. She says:—  

"In the spring o f 1847, I wished to try whether I could adjust the bal
ance between animal and vegetable life, and sent for shells and small pieces 
of rock, to which living sea-weed was attached. On these shells, etc., were 
sure to be many zoophytes and other animals, so that I obtained a very 
various and curious collection of marine creatures. I had a quantity of 
microscopic corallines, which mutiplied very fast; serpulae, that rapidly 
elongated their stony cases; some nereis, ophiurce and a great many beauti
ful little things for which I could find no name. On one piece of rock was 
the first germ of a living sponge. I watched the shooting forth o f its spicula 
with the greatest interest. It was very fine, and grew to the size o f a hazel 
nut, coming to maturity in about six weeks. In the course of the next winter, 
from want of motion in the water, it had become so covered with dust that
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I did not know whether it were alive or dead; but in the following June a 
bright spot appeared on one side, and it threw forth a sporulc which attached 
itself to the rock, and in about six weeks a full-grown young sponge stood 
beside its parent. I placed this sponge in a  darkened room, and found the 
spicula grew most on whichever side was turned to the light. From this 
time I regularly placed sea-weed in  my glass bowls; but as I was afraid that 
I might not keep the exact balancc required, I still had the water refreshed 
by aeration. I do not know from which, or whether it was from both causcs, 
that my little flock continued to thrive so much, but I seldom had a death.”

Mr. W arington and Mr. Gossc commenced experiments with sca-water. 
almost simultaneously in the spring of 1852, and with such success as to 
establish the possibility of adjusting the balancc o f animal and vegetable 
life, so that the most delicate productions of the deep sea may be reared in 
small tanks, with scarcely any detrim ent to  their health and vigour. Mr. 
Bowerbank, following in the steps o f Mr. W ard, in the culture of fresh
water plants and fishes, gave to M r. Mitchell, Secretary of the Zoological 
Society, the hint which resulted in the establishment of the interesting vivaria 
at the Regent's Park Gardens, unquestionably the most curious and novel 
scene which those charming gardens contain. The botanist and zooologist 
have here presented to them, sufficiently close for microscopic examination, 
those productions of nature which hitherto have been most hidden, and 
hence least studied of all the tribes that come within their circles of research.

New species have been distinguished, the forms of those already known 
are now displayed in all the freshness of life and health, the habits of 
the creatures in all their moods manifested even more plainly than we could 
expect to see them, were it possible to watch them in their native deeps; 
besides this we can watch the growth and reproduction of animals and plants 
which heretofore we have been wont to make acquaintance with as isolated, 
mutilated, shrivelled, and dead specimens, happy if we could detect a few 
o f their structural peculiarities after death had contracted, distorted, or 
destroyed the most delicate and most interesting. But in the Aquarium

-------------The minutest fish
Will pass the very hardest Razor's wish.
And show his little eyes* anatomy. Keats.

The Aquarium-house at the Regent's Park Zoological Gardens was 
first opened to public inspection in 1853, and at once attracted popular 
attention for the novelty and rare beauty of the exhibition. From that day 
we may fairly date the establishment of the Aquarium as a popular adorn-

The upper figure shows a typical net used in the I850's. The lower figure shows 
a cleaning stick, consisting of a hazel stick to which was attached a sponge.
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A typical rectangular tank of the I850’s. It was about 340 gallons capacity and 
cost, in terms o f today’s currency, roughly SI 10.

ment, either of a public exhibition or a private household. The knowledge 
of the principles involved in its construction and maintenance spread rapidly 
among students and dilletanti; exhibitions o f a  similar kind, though of less 
perfect character, were subsequently opened at various public institutions, 
and amongst others at the Crystal Palace; at the Surrey Gardens; the Royal 
Polytechnic Institutions; by the Zoological Society of Ireland, in Dublin; 
and by other public institutions at Edinburgh, Galway, and Scarborough; 
while on the continent, where studies of this kind arc far less popular than 
here, several scientific societies kept pace with the times, and added Aquaria 
to the num ber of popular recreations and means of scientific study.

The Aquarium involves so many matters of minute detail, that its 
present perfection is to be attributed, not to its popularity, but to the per
severing ardour of the many scientific men who have given their close atten
tion to it, and who, through patient investigation and repeated trials and 
disappointments, have achieved success, and through the medium of their 
several published experiences have secured for this choicest of indoor 
recreations, the appreciation o f  men of taste and scientific study every
where. To the writings of Mr. Gosse, a naturalist who has traversed the 
globe, and who never wrote a line but what betrayed a Christian spirit united 
to a  profound philosophical sagacity, we ow-e much of our extended knowl
edge of marine life, and of the rationale of Aquarium management; and to 
the student o f the Aquarium I most heartily commend that gentleman’s 
elegant and able works on the subject, and here checrfuly acknowledge that 
I am deeply indebted to  them for information which I could scarcely have 
acquired by other means. Mr. W arington. an old disciple of this school; Mr. 
Bowcrbank, Mr. Sowerby, Dr. Badham, and recently Dr. Lancaster, have 
severally thrown light upon the subject, and to these works of high character,
I humbly add my own work on “Rustic Adornments for Homes o f Taste,"
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in which was offered to the public the first treatise on the management of the 
River Tank, just as Mr. Gossc's ••Aquarium” was the first treatise on the 
Marine Tank.

T o  W arrington, then , belongs the honor o f first giving practical form 
to the aquarium . Philip  H enry G osse (an English zoologist), however, 
m ust be credited with the popu larization  o f  this discovery. H is writings on 
the subject (started in 1852) w ere read with avidity; aquaria  becam e p a r
lor o r  library ornam en ts and  the  directors of the zoological gardens in 
both L ondon and  D ublin seized ea rly  upon the new discovery as a means 
of en tertainm ent and  instruction for their visitors.

T he English h um or m agazine, Punch, leveled its m ost keen wit and 
severest satire against the lab o rs  o f collectors and  the m ishaps which 
befell housekeepers by the breakage of tanks, the deluging of parlor 
floors and  the drenching  o f carpets!

It was not long before the new fad spread  to  A m erica. In 1854, 
Jam es A m brose Cutting, an  inventor and  photographic p ioneer (In  that 
sam e year. C utting  and  his p artn e r, Isaac R ehn, paten ted  a  “ positive 
negative” called an  “A m brotype’\  It replaced the D aguerrotype in popu
larity  for abou t tw o years, a f te r which paper prin ts finally won o u t.)  
established tw o small bu t perfcc t aquaria in his hom e. W illiam  E. 
D am on, how ever, gives the follow ing account in his O cean W onders 
(1 8 7 9 ) :

In this country I believe the writer was one o f the very first to be inoc
ulated with the aquarial passion— a passion that has grown with time, and 
has a deeper hold today than even in the first period of magnificent visions.

So far as 1 have been able to ascertain, the pioneer inductor of the private 
aquarium in this country was Mis* Elizabeth Emerson Damon, of Windsor, 
Vermont; and her first essays were made with the simple apparatus of a 
two-quart glass jar, with a few Ash, some tadpoles and snails, and some 
Potamogeton (common pond-w eed); but so perfectly balanced was this 
young aquarium with animal and vegetable life, that I fell in love with it at 
first sight; and never since, am ong all the aquarial curiosities which I have 
possessed, and the thousands I have seen, has there been a collection nearer 
perfection than that contained in the poor old two-quart jar— an opinion 
confirmed by nearly a quarter of a  century’s experience that N ature's laws 
are unchangeable, and that it is not the quantity but the quality which makes 
perfect.

T hus we might say that, at the  very least, Jam es A. C utting of B os
ton, and  E lizabeth E . D am on o f  W indsor, V erm ont, w ere tw o of o u r 
earliest aquarists. T he first to  in troduce the w onders o f the aquarium  
world to  the A m erican public, how ever, was none o ther than P. T . Bar- 
num . In 1856, B am um  induced th e  d irectors o f the Zoological G ardens 
o f L ondon to  “ lend” him  tw o of their curators. H e purchased a num ber 
of tanks and  together with som e sea anem ones and  o ther m arine anim als 
which he shipped to  New Y ork, established at the A m erican (B arnum ’s) 
M useum , the first public aquarium  in this country.

B arnum 's exhibition h ad  significant influence for two people who 
later w ere to  becom e fam ous as the tw o leading aquarists of the day. 
O ne, to  shortly  em erge as the  leading professional aquarist was H enry 
D. Butler; the o ther was W illiam  Em erson Dam on (a  New Y orker, the 
b ro ther of E lizabeth D a m o n ), o u r first am ateur aquarist au thority . It 
w as af te r viewing B arnum 's “ A quarial H all” that Dam on was siezed 
w ith a  fervor for the hobby, a s  we noted from  his own account:

From fish to fish I traveled, and from tho\c fi*he% I never stirred for 
the whole day; and. when finally dragged away from the place by my com
panion. my firM thought was. "I must have an aquarium!" At first I wanted 
one as big as the Central Park, where could be kept every kind of fish 1 had 
ever heard of; then, successively, I felt obliged to reduce the size to that of 
Union Square and of the Everett House; and thought I was very moderate 
when I had compressed my imagination to the limits of two city lots, and 
mentally flooded them for the purpose of fish-culture! But. finally, on reflec
tion, it became apparent to my sobered thought that in so large an aquarium 
as I had been imagining I should not be able to see my fish, uny more than 
if I should drop them into the ocean. So away went my dreaim , and. in sad 
sobriety. I at last concluded to  content myself with a tank of the largest size!

In  1859, H enry B utler a n d  Jam es C utting opened a public aquarium  
at 21 Brom ficld Street, c o m e r o f Province Street, in Boston, called T he  
A quaria l and  Zoological G ardens. H ere they displayed fo r the public
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som e 41 tanks of local and  exotic fishes plus a variety of o ther anim als. 
In  early  1861, B utler secured the first whale ever show n alive to  the pub
lic, and  brought it to  Boston ( a  w hite beluga w h a le ). It was kept alive 
fo r abou t one year an d  although B arnum  also exhibited a whale, con
trary  to  w hat has been w ritten, the  Boston whale was the first.

By 1861, C utting  and  B u tle r also were exhibiting a  bottlenose 
dolphin, a  gray shark  and  a  h a rb o r seal. V ery late  in th a t sam e year, 
Barnum , to  supplem ent his aquarium , bought o u t B oston 's A quarial 
G ardens and  m oved the collection to  New Y ork. C utting  rem ained in 
Boston while B utler becam e a  co-ow ner o f the A m erican  (B arn u m ’s) 
M useum .

F o r a while, tfifcre was som e question  as to  the term  to be em ployed 
to  describe these “ river gardens". T h e  w ord “ aquarium ” was cham pioned 
by G osse, “aqua-vivarium ” by L ankester. H ibberd  stated  the case as 
follows:

W hether we should call the contrivance in which living aquatic objects 
are presented by the term Vivary, Aquavivarium, W ater Show, Aquarium, 
or aught else, has been settled by a power that is not always obedient to the 
perceptions of the learned. Public opinion is in favor of Aquarium, and I 
take it that the term has become popular because it is the most easy of 
utterance of any that have been devised. Dr. Lancaster's favourite designa
tion is too long for general and familiar use, though it is, perhaps, philosophi-
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cally the most correct. The term  Vivarium, which lakes the next place as 
suited for popular use, applies to any  collection of animals—to a park of 
deer, a rabbit warren, a menagerie, or a wild beast show. Hence such a term 
could never convey the very special idea which we have before us in this 
instance. It is the water that gives the collection its special character; and 
water always reminds us of old Aquarius, who treats us to an annual drench
ing from his celestial watering-pot. Aquarius triumphed, and the pretty prison 
in which his cool companions o f the sign Pisces were doomed to be confined 
acquired his name; and, since it is better to follow than to oppose usage, we 
leave the philological part of the question to the learned, and adopt Aquarium  
as the name of our collection.

In  1857, an  article appeared  in Frank Leslie 's Illustrated N ew s
paper  “a  new pleasure—the A quarium  o r A quavivarium ” , thus effec
tively hedging. H enry D. B u tle r w rote one of the first two books ever 
w ritten on the subject in A m erica, “T h e Fam ily A quarium , o r A qua 
V ivarium ” (1 8 5 8 ) , thus hedging in his title a t  least. T he o ther book, 
au tho red  by A rth u r M. E dw ards and  entitled, “ Life beneath  the waters, 
o r  the A quarium  in A m erica”  (a lso  1 8 5 8 ), d id  not hedge. B ut Butler 
referred to  the collection at h is m useum  as “ T he G rand  A quaria at the 
A m erican (B arn u m ’s) M useum ” , an d  mostly used the term  “aquarium ” 
in his book; thus, w ith E dw ards, sharing  cred it fo r the popularization 
o f this term  in the U nited States.
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W e should briefly rem ark on these tw o historic books. B utler’s, 
with h is experience a t the A m erican (B arn u m 's) M useum , was far m ore 
au thoritative. Edw ards offered for his qualifications as a  com petent au 
thority , the fact that he had  kept an aquarium  fo r 2 years! His recom 
m ended cure for body fungus o r  “ slim e” was to  place the fish in a  bucket 
o f w a te r and  to  throw  sand  over it. A ccording to  Edw ards, the fish would 
then ru b  itself and erad ica te the slime! B utler's book was heavy with the 
literary style o f the day. Speaking of plants he states: “A p lan t is ph ilo
sophically  called an organized body w ithout voluntary m otion” . This 
w ould, o f course, apply also to  a stone! Nevertheless, B utler’s advice was 
generally  sound. He w arned against feeding bread o r  biscuit due to  their 
fouling the w ater and instead recom m ended chopped earthw orm s, pieces 
o f d ried  beef, brew er’s ale-grains, the spaw n o f m olluscs and well- 
c leaned  m illet seeds.

I n  1861, B arnum  organized expeditions to  H onduras and the G ulf 
o f M exico fo r tropical fishes for the A m erican M useum . Barnum  en
gaged, for this purpose, W illiam D am on. D am on, and  A lbert S. Bick- 
m ore, a  student of P rofessor Agassiz a t H arvard , sailed  from  Berm uda 
in a  fishing sm ack with well over 600 live tropical m arine fishes. This 
was a rem arkable feat fo r its time. B arnum ’s exhibit kindled an interest 
in aquaria  in the U nited States on the parts  o f individuals, especially 
those residing in the northeastern  portion  of the country. Indeed, by 
1864, M r. B. G reenw ood, of Broadw ay. New Y ork  City, did a  thriving 
business in  his pet store in exclusively freshw ater stock. A  chem ist by 
the nam e of Davis, also of New Y ork City, m anufactured  an  aquarium  
cem ent sold by G reenw ood. Both tanks and  stock w ere shipped via rail 
express to  the mid-west.

P robab ly  the m ost accom plished and  enthusiastic aquarist in the 
U n ited  States in the early  1860’s, however, was W illiam  D am on. Dam on 
was th e  first A m erican ever to m aintain a  saltw ater aquarium  in his 
hom e. His sister ow ned the first freshw ater aquarium  in the U nited States 
and, a s  we have already m entioned, he was one o f the first tw o m en 
successfully to  transport ocean fishes from  the tropics to  the tem perate 
zone. In  1879, D am on wrote a book, “O cean W onders” , containing a 
ch a p te r on m arine and freshw ater aquaria. H e was not the first A m erican 
to  w rite  about the aquarium  but he had  m ore years o f experience in fish- 
keeping, than did any o ther A m erican aquarist of his time. In  a 6-gallon 
m arine tank, D am on kept anem ones (som e of w hich he him self had 
b rough t from B erm uda in 1 8 6 1 ), serpulid  w orms, tubularia , barnacles, 
hydractin ia , shrim p, a  sand crab, nereid w orms, buccinid w helks and  12 
varieties of m arine algae. T he w ater in this tank  m ain tained  its integrity 
and  w as not changed for 23 m onths! M any present day m arine aquarists 
w ould  be happy to  equal D am on’s achievem ent. F u rther, D am on was
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very successful in keeping seahorses alive in the aquarium .
W illiam  E m erson  D am on was a  confidant of R obert W est, the ed i

torialist of the Com m ercial A dvertiser  who, at the tim e, exerted perhaps 
m ore  influence than  any o ther individual in advancing the  hobby in the 
public  appreciation. We shall m eet R obert W est shortly. D am on knew 
the  leading am ateurs and  professionals o f the day, including even L ouis 
A gassiz, and he was a polished au tho r on aquarium  matters.

W c have seen, therefore, how  the aquarium  hobby was brought to  
the  a tten tion  of A m erica solely by English aquarists and au tho rs and  how 
a  handfu l of A m ericans took it to  fruition. T heir nam es certainly must 
forever be etched upon the figurative tablet com m em orating the pioneer 
aquarists  in this country  . . .  Butler, Cutting, B arnum , G reenw ood, E liza
beth  D am on and Davis. B ut above all, W illiam  Em erson Dam on by 
any  set of standards, occupies an  honored  niche as the first of the m aster 
aquarists  w ho w ere to  follow him.
T o  be continued.
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T o m i-y from page 35
The halfbeak , which may reach  a length o f  2± to  3 inches, has a 

period o f  gestation varying from  5 to  8 weeks. There arc m any aquarists 
who think th a t it is simple to  breed these livebearers an d  soon populate 
their tanks with halfbeaks. It is true but there are m any things th a t m ust 
be done, e.g., hatching brine sh rim p  nauplii, netting o f  infusoria, chang
ing the w ater and  keeping an  eye o n  the tem perature.

I f  the female halfbeak  is carry ing  young an d  the m om ent o f  b irth  
is no t far off, one can  fill a  separate tank  with fresh tap  w ater where the 
m other-to-be can be housed alone. It often happens, however, th a t the 
fry are born  prem aturely. Such fry will have very large yolk sacs and 
this will pose certain  difficulties. Indeed, they are  qu ite  helpless and  
unable to  fill their sw im bladders w ith air. To prevent this, I recom m end 
that w ater from  the tank  in which th e  female fish is kept be used to  fill 
the delivery tank . M aintain the sam e tem perature and  provide dense 
vegetation to  p ro tec t th e  fry from  th e  cannibalism  o f  the  m other fish. 
T hen transfer the female and  feed h e r  well.

In  this way you m ay ob tain  up  to  30 young fish which will be fully 
developed and  quite prepared for the  struggle for life th a t aw aits them . 
Im m ediately afte r b irth  the fry seek a quiet place am ong the floating 
p lan ts and , in a  day, arc freesw im m ing and  searching for food. If  pond 
infusoria and  new ly-hatched brine sh rim p  are supplied, the fry will grow 
rapidly
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fields of endeavor include ornithol
ogy, nature art and writing, and the 
keeping of native fishes in aquaria.

Some o f John’s contributions to 
the nature art and literary fields 
have been published in The Natu
ralist, D uck's Unlimited Quarterly, 
The Living Wilderness, and similar 
magazines. He is married and has 
two daughters (ages 4  and 3 ) . At 
home he keeps two aquaria (one 
containing a collection o f catfishes, 
the other with native sunfishes) plus 
two burrowing owls and a Siamese 
cat. As a boy, his sources of inspira
tion in the fields of ichthyology were 
Dr. William T. Innes, Henry Fowler 
and Christopher Coates.

John is currently illustrating a 
new book. The Birds o f  South  
America, and his future fish projects 
include an attempt to breed and rear 
the blacknosed dace, his personal 
favorite among our native fishes.

from page 22
suffered, this would seem to  answer 
your question. The canned meat 
should not hurt your fish either but 
most canned meats have a high fat 
content and this might in time prove 
harmful. Also, such food m ay cause 
a film on the surface of your aquar
ium water and cloudiness in the 
water. To answer both your ques
tions I should like to add that fish 
require a  varied diet. Both the ants 
and the canned meat might be used 
safely as long as neither bccomcs 
the main fare. Follow the infor
mation given in Exotic Aquarium  
Fishes and use these foods you have 
found acceptable by your fish as 
supplemental diet aids. V v
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range, I have found them  locally abundan t in such w aters as Lenape Lake 
a t M ays’ Landing and a t Lake O sw ego in Penn S tate Forest. It m ust be 
remem bered that S tate perm ission is necessary in order to  collect them 
and m ost o ther small non-gam e species; this is to  insure th a t large 
num bers are not taken  fo r ba il, o r  kept in the hands o f  inexperienced 
persons.

T he ideal m ethod fo r acclim ating  them  to  captiv ity  is to  tran sp o rt, 
and to  keep them  in the ir na tive w ater. They m ost definitely succum b to  
overcrow ding both  in the collecting pail and  in the aquarium . It is advis
ab le to  collect a  few o f  the  best specim ens taken  each  trip . I ’ve found  it 
very wise to  pull a few cedar ro o ts  from  the lake bo ttom  and include 
them  in the tank  to  m ain tain  acidity  although, as an  experim ent. I have 
kept individuals for over a  yea r in a norm al fresh w ater aquarium . In 
fact, the one fish which lived the  longest was kept in the com pany o f  
platics and  tetras.

G etting  these shy creatures over the shock o f  cap tu re can  be a 
problem , second only to  th a t o f  inducing them  to  accept food. Plenty o f 
na tu ra l cover and  live food  is alm ost essential a t  first, the  preference 
being tubifex worms or fresh w a te r shrim p. W hen thoroughly  acclim ated, 
though, m ost chaetodons will accept bits o f  raw  beef fo r variety. A steady 
diet o f  tubifex, m oreover, ten d s to  have “ fa tten ing”  effects on  m ost sun- 
fishcs, the individuals tak ing  o n  a  fat, healthy-looking appearance , only 
to  succum b soon afterw ards. H ence, varia tion  in diet would seem to  be 
a m ajo r key to  a well balanced collection o f  chaetodons.

T o conclude with a  w ord o n  the conservation o f  th e  chaetodon, and 
o ther lesser-known species o f  fishes, let it suffice to  say th a t although the 
w aters o f  the coastal cedar sw am ps are still host to  a  w onderful a rray  o f 
native fishes, civilization is inexorably closing in, seeking out the last 
undeveloped niches. R oads a re  thrust in, je t a irpo rts  are p lanned and 
pushed, and , as accom panying background noise, the d in  o f  ou tboard  
m otors grow s louder w ith each  passing sum m er. A to u r o f  the m any 
dam s an d  spillways th roughout the region will often reveal rafts o f  soap
suds a t  the ir bases. T h e value o f  w aterfront real estate  continues to  rise, 
bring ing  in land speculators an d  developers o f  the lowest caliber.

All o f  these things canno t help but th rea ten  the very existence o f  
the black-banded sunfish an d  a ll its fellow dw ellers o f  the am ber lakes. 
T he answ er is clear c u t; keep developm ent and  explo itation  ou t o f  as 
m uch o f  the Pine Barren regions as is possible, fo r unless we can  stem 
the hum an tide, the hordes o f  people looking fo r fun, profits, and a place 
to  dispose o f  their garbage, th e  chaetodon and  all o thers dependent 
up o n  clean w ater fo r life will sure ly  vanish in  o u r  lifetim e. T h e loss o f  
one o f  the sm aller o f  G o d ’s creatures will be as deep and  com plete as 
the ex tinction  o f  one o f  the greatest

W a l k e r
from pate 7

transit when several a rc  shipped together), brings up the question  as to  
w hether injury is less frequent, fatality  is m ore likely to  result from  injury, 
o r regeneration is m ore  rapid and com plete. A ny one o f  these factors or 
a  com bination  o f  all c o u ld  result in  finding p roportionate ly  fewer 
G ymnotus carapo in a sta te  o f  regeneration.

T h e A p terono tidac  knifefishcs (som etim es incorrectly Sternarchidae) 
o f  which the  black ghost. Apteronotus alhifrons, is  best know n, can  be 
described a s  gym notids which have retained a t  least a  sem blance o f  the  
caudal fin. Unlike o th e rs  whose stern  end tapers to  a  neat and often 
dagger-like point, the  poin t is b lun ted  by an  am usingly small, rounded 
tail a t  the en d  o f  a  sh o rt caudal peduncle which ord inarily  extends beyond 
th e  last ray o f  the an a l fin. Injuries within th is family seem to  occur alm ost 
invariably to  the caudal portion , often com pletely rem oving the entire 
tail, peduncle, part o f  the anal, skin, scales and part o f  the lateral line. 
R egeneration o f  all these will occur, but not with the apparent accuracy

o f  o th e r families.
O ne knifefish. Apteronotus hasemani, was found regenerating not 

one, bu t two caudal fins and frequently , specim ens w ere collected which 
had regenerated the  c a u d a l  and lost po rtion  o f  the  ana l such th a t these 
fins jo ined  a t th e  rear o f  the fish. O thers  had  regenerated the caudal and  
ana l fins an d  separa ted  them  by a  m uch sm aller caudal peduncle th an  the 
original. This fam ily is  apparently  m ore susceptible to  injuries than  the 

others.
O ne o f  the  k n ife f is h c s  m ost frequently  found regenerating, aside 

from  the electric eel, is the largest m em ber o f  the suborder. O ddly, 
Rhamphichthys rostrarus in spite o f  his som etimes six-foot size is also 
perhaps the m ost d e fen se le ss o f  the knifefishcs. This tube-m outhed , mud- 
sucking m em ber o f  the  family R ham phichth idae resem bles a Hypopomus 
with a pipefish head, a n d  was the first gym notid to  be found in a  state 
o f  regeneration which re se m b le d  the  reproduced tail o f  a  lizard.

C erta in ly  regeneration  is no t uncom m on is the  anim al kingdom . The 
invertebrates are  especially adep t a t  the  process an d  in  m any ways, the 
proficiency o f  p a rtic u la r life form s seems to  decrease as  they progress up  
the evolu tionary  scale tow ard  specialization.

In low er form s such  as the P ro tozoa , the processes o f  regeneration 
an d  asexual rep roduction  are closely related. In  bo th  cases the anim al 
m ay becom e divided in to  tw o sections. R egeneration, however, does not 
necessarily result in a  whole new an im al; parts such as a  m outh  m ay be 
replaced individually. R e m a rk a b ly ,  a dam aged front end always knows 
to  replace the m issing foot portion , while the posterior will invariably 
attem pt to  replace the  ora l parts which m ay be missing!

Sponges, in m any cases, not only have efficient regenerative powers, 
but there is also the ab ility  (a fter being strained th rough fine silk cloth) 
to  reassem ble o r  reagjjregate the separated  cells o n  th e  o th e r side, again



becom ing a com plete sponge. In  H ydra, a  sub-surface contraction  closes 
the w ound and  is very shortly  covered  with epiderm is (sim ilar to  skin). 
Locally available cells increase a n d  m igrate tow ard  the w ound, trans
form ing along the way in to  the types o f  cells specifically needed. In many 
cases, only a small fragm ent is necessary in o rder to  produce a com plete, 
new anim al. Any region o f  the stem  o f  Hydra  is capable o f  form ing any 
part o f  the  hydranth  (the business end), b u t again, th rough som e un
canny “ know ledge,”  it never m istakenly reproduces any part n o t needed.

R egeneration is n o t always fo o lp ro o f by any m eans, and  in certain  
creatures, such as som e o f  the flatw orm s, if  the am putated  part is too  
great, strange things m ay happen , e.g., an injured rear end grow ing a 
head instead o f  the missing posterior. Also, when an  injury to  the front 
end calls for a  head replacem ent, th e  greater the am pu ta tion , the sm aller 
the regenerated head. M ollusks, to o , have regenerative ability. O ctopi 
and squid can replace lost arm s an d  tentacles. Snails can reproduce parts 
such as eyes o r  tentacles.

T he vertebrate anim als do  n o t reproduce ascxually and  since this is 
50 closely tied in with the regenerative powers in m any invertebrates, it 
is understandable th a t regeneration w ould be less com m on. The most 
n o tab le exception in the group  w ho apparently  lack any great ability to  
m anufacture new parts, are the salam anders. Some can  regenerate an 
entire eye and  optic nerve. F ingers, feet, an d  com plete legs o r  tails can

m
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be replaced by m any. Because o f  the ir kinship and  sim ilarity in many 
respects, it m ight be expected th a t frogs, too, possess the ability. O ddly, 
at the sam e point w here th e ir sim ilarity in appcarance ends, their re
generative power seems to  end fo r when tadpoles reach the stage o f 
m etam orphosis and  begin to  take  on the “ new look”  o f  the adu lt frog, 
the ability to  regenerate the tail an d  hind legs is lost.

As the reptiles evolved from  the am phib ians they retained in som e 
cases, a  po rtion  o f  the regenerative powers o f  their forbears. Limbs can 
be replaced as well as tails , but reptiles lack the efficiency o f  the am 
phibians and  in com parison , there is a notable lack o f  quality  in the 
regenerated reptilian appendage.

T he ability o f  new ts to  regenerate various parts  and  pieces has been 
dem onstra ted  in the lab o ra to ry  again and  again. A lens can be removed 
from  the  eye and  from  a  sm all grow th which appears in an o th er p a rt o f  
the eye, a  new lens will grow . T he very specialized cell layer know n as 
the re tina is w here visual im ages are received and  may be the originating 
point o f  the new lens; o r, it m ay be the cornea, the transparent covering 
o f  the pupil’s ou ter surface. T his involves the process called “ dcdiflerent- 
ation” ; cells which are differentiated o r  highly specialized and  vastly 
different from  those needed fo r  replacem ent, lose their o riginal specialized 
qualities o r  peculiarities an d  take  on new “ identities,”  assum ing the roles 
o f  o th e r differentiated cells qu ite  unlike their form er m akeup. In  som e
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o f  the lower anim als such as flatw orm s, there seems to  be a “ reserve”  o f  
em bryonic cells which have never fully developed. W hen a w ound occurs, 
the cells accum ulate a t  this po in t and begin to  differentiate o r  assum e the 
characteristics o f  the needed cells w ithout having to  first go th rough the 
process o f  dedifferentation o r “ un-specialization.”

O n the o ther hand , in those vertebrates who regenerate efficiently, 
there is p ro o f that the cells needed are already present in the w ound 
area, occupying roles perhaps as skin cells o r m uscle cells which will 
assum e com plete personality  changes when needed. Exposure to  rad ia
tion  kills regenerative ability in new ts, bu t a  limb grafted o n to  an  ir
rad ia ted  stum p and  subsequently re-am putated  slightly past the old 
am pu tation  poin t o n to  the new limb, will be regenerated from  those non
irradiated cells rem aining on the end o f  the stum p. The ability o f  cells to 
change their na tu re  is rem arkable, bu t no t unlim ited. Experim ents have 
failed in trying to  m ake limb cells regenerate tails. It  is still difficult to  
con a sow ’s ea r in to  becom ing a silk purse!

Perhaps one o f  the m ost rem arkable features in the entire process 
o f  regeneration in anim als is the ability o f  the process to  be self-limiting. 
It is no t hard  to  im agine w hat m ight happen if  an  unlim ited “ chain 
reaction”  o f  cell dediffcrcntation, redifferentation, division and  m ulti
plication would take place. A tw o-ounce newt m ight end up  with a five 
pound arm  which he w ould find a bit unwieldy! It has been suggested
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that the lim iting forces used so effectively in regeneration m ight po ten ti
ally contro l the ram pan t grow th o f  a tum or.

H igher anim als, even ourselves, arc capable o f  regenerating an  
alm ost unbelievable am ount o f  vital m aterial. A n exam ple is the ability 
o f  som e m am m als to  regenerate a com plete liver when as m uch as three- 
fourths o f  the organ has been removed. Each day, millions upon millions 
o f  blood cells, and o thers, which have life spans o f  only a few hours, are 
replaced within o u r ow n bodies. Somehow, these internal repairs and 
even the rapid and  com plete healing o f  countless little scratches and  cuts, 
lack the spectacular nature o f  such external replacem ents as a tentacle, 
a  toe o r  an  eye.

Perhaps th e  m ost rem arkable o f  all am ong the vertebrate regener
ators, however, are the gym notid eels which can  not only survive massive 
injuries, b u t also eventually replace the lost parts. There are problem s 
involved in the study o f  regeneration in these knifefishes which have 
som ew hat re tarded  efforts to  determ ine exactly how  the function is per
form ed. These are generally shy, retiring creatures which are active for 
the m ost part a t night. L ittle is know n o f  their breeding habits and  the 
difficulty o f  cap tu re and  transporta tion  has so far lim ited studies in this 
area m ostly to  the field. W ith the knowledge o f  how o ther creatures re
generate, a t least a  rough com parison can  be made.

The knifefishes are designed fo r function and survival. The vital
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m organs are located al (he front end , so far so in fact th a t the anus is often 
found where the th ro at w ould be expected! W ithin the body cavity, the 
swim bladder invariably occupies the greatest length tow ard the posterior 
portion  where a ttacks seem (o  be m ost frequent. Even this is nestled 
com fortably against the underside o f  the forw ard po rtion  o f  the back
bone. A ttacks involving this po rtion  o f  the vertebral colum n would 
undoubtedly prove fatal anyw ay.

O ne o f  the accom panying illustrations shows injuries which were 
present on living specimens when they were ca p tu re d ; these injuries were 
ordinarily  in a  state  o f  healing o r  repair. Several areas were cither 
noticeably uninjured o r seldom  injured. T he dorsal q uarte r (upper 
an terior o r  forw ard half), w as never found injured and  the ventral 
q uarte r (lower an terio r half) w as infrequently so. This w ould probably 
indicate (a) th a t these injuries are ordinarily  rare, o r (b) ord inarily  fatal.

In experim ents with Sternopygus macrurus in which various injuries 
were inflicted upon the fish by  surgically rem oving sections o f  flesh and 
o ther tissue and  then subsequently  re turn ing  the fish to  an  observable 
natura l environm ent, it becam c d e a r  that caudal injuries involving re
moval o f  as much as one-th ird  o f  the length not only resulted in relatively 
little bleeding, although the c.tudal artery  was severed, b u t also did not 
seem to  greatly inconvenience the fish. T hose in which the greater in 
juries o f  this type were observed d id. however, seem less active a t first.
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■ Diagonal injuries which missed the vital organs but approached  the 
an te rio r end o f  the fish closely enough to  remove m ost o f  the anal fin 
w ere eventually, bu t n o t im mediately, fatal. V entral injuries which pene
tra ted  the body cavity were fatal, some ra th e r quickly. Dorsal injuries 
p roduced m ore bleeding in p roportion  to  the size o f  the injury, but were 
not fatal except in cases w here the vertebral colum n, artery  and  spinal 
c o rd  were all severed. W ounds found on  collected specimens seemed 
reasonably p roportiona te to  the results o f  the experim ents except for the 
fact th a t no  dorsa l injuries were found. This area is probably least subject 
to  a ttack .

M any anim als can survive serious injuries. Fishes, generally, are 
capable o f  replacing scales, skin and fin rays if  the injury is no t to o  serious. 
In  m ost cases, enough m ust rem ain o f  a given part to  act as “ seed" from 
w hich replacem ent m aterial can  grow . T he knifefishes, however, like 
som e o f  the m ore simple creatures w hose lack o f  com plexity seems to  
allow  them  to  concentra te on m ore basic survival techniques, seem to  be 
able to  restore from  “ memory** certain  parts which have been com pletely 
removed.

Survival devices are m any and diverse but few groups have m ore 
g o ing  for them  than  the gym notid knifefishes with their alm ost flawless 
navigation system, their instantly  reversible propulsive system , and  the 
ab ility  to  grow a new tire if a blow out should occur! ^
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Sternopygus macrurus some 18 inches long 
(missing tail plus two chunks of body missing).

Hypopom us species. a banded Hypopomus.

Adontosiernarchus sachsi, the toothless knife fish.
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T he w hile c loud  is an  ‘“egg-scattering” fish. In  o ther w ords, the eggs 

are d ropped  by the fem ale and  fertilized by the m ale as they d rift down. 
T he parents arc  not given to  spaw n-robbing  so you can  leave the parents 
in the spaw ning aquarium  w ithout fear. T he fry are easy to  ra ise although 
they arc not rap id  grow ers and  you should have plenty o f good-sized 
white clouds in four m onths o r so. Y ou w on’t have to  w orry about 
infusoria for the new ly-hatched fry if the breeding aquarium  is allowed 
to  age a few weeks prio r to  introducing the parents. T he infusoria count 
can be increased if the em pty  aquarium  is fed very ligl»ll\ o n ce  o r  twice 
a week with a com m ercial dry food. If you want to  s ta ll ligh t aw ay o r 
d o n ’t have the patience to  wait for p roper aging, you can  use one o f  the 
com m ercially available liqu id  fry foods o r  the so  called infusoria tab
lets” after the fry hatch . W ith in  a week o r less you should s ta rt feeding 
finely-crushed dry  foods a n d  brine shrim p nauplii if you expect the best 
grow th from  the fry.

A no ther fish that has s ta rte d  m any experts on  the road  to  egglayer 
success is the zebra danio  (Brachydanio rerio). T he zeb ra requires a  bit 
m ore p repara tion  than  does the white cloud. T he reason  is simply that 
the zebra is an avid egg ea ter. T he simplest m ethod to  prevent spaw n- 
robbing  is to  cover the b o ttom  o f the spaw ning aquarium  w ith a layer 
o r  tw o o f m edium -sized m arbles o r  large pebbles. Y ou then  fill the 
aquarium  to a depth  o f th ree  inches above the surface  o f the m arbles o r 
pebbles. If you place one w ell-conditioned fem ale and  tw o healthy m ales 
in this aquarium  in the evening, the fish will usually spaw n the next 
m orning. *

By using these sam e m ethods you can get the pearl danio  (B rachy
danio albolincatus), the spo tted  danio  (B rachydanio nigrofascial u s)  and 
the leopard  danio  (B rachydanio  frankei) to  spaw n. W ith all o f the danios 
the rearing  of the fry is easy  and the grow th is very rap id , m aturity  being 
attained  within tw o m onths provided a good diet o f live and  dry food is 
supplied.

A fter you have had  som e success with the fishes m entioned above you 
might like to  try som e of the barbs. G ood  choices fo r the beginner are 
the tiger barb  (B arbus tetrazona) and  the rosy barb  (B arbus conchonius). 
O nce m ore the big “sec re t” seems to  be in the condition ing  of the fish 
prio r to  spaw ning. P roper condition ing  is achieved through liberal q uan
tities o f dry and  live foods.

T he barbs are egg-scattering fishes th a t d ro p  sem i-adhesive eggs in 
bunches of bushy plants. T h e  artificial spaw ning grasses available today 
are  ideal fo r this purpose. A  bit m ore ca rc m ust be taken  with the barbs 
to  p ro tec t the eggs from  the depredations of the paren ts  as they are 
notorius spaw n-robbers. T hey  m ust be rem oved as soon  as spaw ning is 
com pleted  if you wish to  save an  appreciab le num ber of eggs. T he fry
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are large and a lte r  they arc free-sw im m ing they are easily fed in the 

| m anner of the danios. G row th is very rapid an d  overcrow ding m ust be
avoided if you w ish to  prevent stun ting  them .

A fter you have gained som e experience with the fishes m entioned 
above, you may wish to approach  the m ore difficult varieties. T he p rin 
ciples are the sam e but m ore ca re  may be required  concerning w ater 
conditions and  rearin g  the fry. B reeding the cgglaycrs is n ot h ard  if you 
follow a  few sim ple procedures:

1. T h e  parents M U ST be properly  conditioned, i.e., the females 
should be bulging w ith roe and the m ales should be lively and  show their 
best colors.

2. P roper ca re  m ust be taken  to  p ro tec t the eggs from  the parents 
afte r the spaw ning ac t is com pleted.

3. Sufficient food  in p roper sizes M U ST be available to  the fry when 
they becom e free swim ming.

4. G row ing ro o m  is an  absolu te necessity, i.e., the  fry m ust no t be 
crow ded.

Tw o basic m ethods fo r  spawning the egg-scattering type o f egglayer.

Steatogenes elegans, the elegant kn ife  fish.

A: This m ethod  utilizes either plants o r an artificial spawning grass. The m a
terial is simply weighted down to cover the bottom  o f  the tank.

B

B : This m ethod utilizes several layers o f  marbles. The idea in both cases is to 
provide hiding places fo r  the eggs so that the parent fish do not eat them. A 
low water level is kep t in both m ethods, i.e., about )  inches Qbovf th (  material 
or marbles. The artificial spawning grass is preferred.

Barbus tetrazona, the Sumatra barb, offers a challenge to beginners.

The White C loud  M ountain fish (Tanichthys albonubes) breeds more like the zebra.
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L et's  take these item s one a t a  time and  see w hat it takes to  put them  
to  use. “ The parents m ust be p roperly  conditioned .” Several things con
tribu te to  correc t “conditioning” , bu t the tw o basic needs arc adequate 
diet and  p roper w ater chem istry. Very few fishes will gain the prim e of 
health  on a diet of dry food o r  o n e  kind of live o r  frozen food. V ariety 
and  a well balanced d iet a rc  th e  m ajor keys to  good health for your 
fishes. This means th a t the fishes should be offered a good dry  food, live 
o r  frozen foods and  possibly a vegetable food such as algae, spinach. 
Icttucc o r  the like.

N o fish is happy if the w ater he lives in is too  hot, too  cold, o r  chem i
cally wrong for his needs. M ost standard  reference books list the needs 
o f the fish they trea t and  you shou ld  m ake som e effort to  supply the 
w ater required. Y ou m ay find th a t an inexpensive w ater test kit will be 
an  invaluable aid to  keeping the  w ater within com fortable lim its for 
your fish.

“T ake care to  prevent the p a ren ts  from eating  the eggs” . In  the case 
of the danios, the use o f a  double layer o f m arbles o r  large pebbles on 
the bottom  of the spaw ning tan k  is usually sufficient, as m entioned p re
viously. F ishes like the barbs m ust be rem oved from  the spaw ning tank 
IM M E D IA T E L Y  afte r spaw ning  is com pleted.

“Sufficient food in p roper sizes M U ST be available to  the fry” . M ost 
cgglaycr fry are very small, as com pared  to  livebcarers, and m ust have 
m icroscopic foods for the first few  days o f life. T his is usually supplied in 
the form  of infusoria. T he fishes we have m entioned can do w ithout 
infusoria provided that they have a very finely ground dry food and  brine 
shrim p nauplii as soon as they  bccom e free swim ming. C on trary  to 
popu lar opinion, we have found th a t while they  m ay seem sm aller than 
baby brine shrim p they have large mouths! If you decide you need 
infusoria use one o f the com m ercial p repara tions available a t your 
dealers.

“G row ing room  is an  abso lu te necessity.”  H ere is one place that 
short-cu ts and  skim ping cannot be allow ed to  crccp  in. Baby fish grow 
very rapidly and  need all the room  they can  get. T he fry are  easily 
s tun ted  if you do  not allow enough grow ing spacc. A lthough you can 
spaw'n all o f the fish we have m entioned  in a five gallon tank you should 
not expect to  raise the fry to  m atu rity  in it. T h e  average spaw n o f the 
zebra danio is 500  to  800 eggs. T o  gain the m axim um  grow th from this 
m any fry, you’ll need a t least o n e  fifteen-gallon raising tank  and  two 
w ould be better!

A re  the egglayers difficult? N o t unless you m ake them  so. O f course 
they require a bit m ore w ork b u t the rew ards are greater. Rem em ber, 
you only get out of your hobby w ha t you put in to  it. H ow  about it, egg- 
layers anyone?

--
t r  i

A

Our lab technicians are a busy, inventive crew. And they leave 
nothing to chance.
Take the testing of a new raw material for fish food. If it has a 
high biological value, our experts devise a process to combine 
it with other desirable ingredients. The resulting flakes must 
have these properties: be tender and soft, swell immediately in 
water, but not fall apart.
How does «he lab make sure? With a tornado, no less. Our photo 
shows a magnetically released tornado in a vessel of water — 
and the wild agitation of countless flakes of fish food. Here the 
technicians visually and chemically can evaluate the proposed 
recipe.
A rough lest? We admit it. But it’s  typical of our continuing pro
gram of research to keep TetraMm the world's leading flake food.

Our Research and Your Success 
Speak for T e lr a M in

• ■ ■ ■ a
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