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Prepared   in  the   Binnch   of  Game-fish   and  I-Iatcherj,es

Tl`ie   E'ish  eT+d   1.i}ildlif.€   Service   is   concerr``ed  v`rith   thc.   _?roragation   of   food
and`. game   fishe.pro}il:,,`, and   does   not   distfi`bute   an}r   orfiamental   fishes.     Certain
periodi'cals   Gevdr,ec:   to   aqtiarium   fish6Lq    8.nd   relaije.cl   s`u`.Ejects    (page   5)   cont;air.`.
e`d`7ertiseme`des   of  dealers   in  goldfish.,   tropical   fish,   aquatic   plarits.;..  in
fact,   anything  that   is  11.eeded  'oy  ti.he   aquari`S±.;.

Beca+use   Cg. i+.s   mrl.cr~   ne¢Tc:,   the    s6-cLill{3d    f'j.sh   bcv,,rl   is   not   `;dp.`pted   to
keepir]g   gc>1dfish   in  a   h.salthy   stsit-,e;   the   small  ar;.ount   of:.   sur.-L`acc  will   nc>t
perm.it   the   absorpicioli  oi`.   su±:f`ici:e.I?+t   air   for.   the   tr.re.ll   'pc.ing,   of'   fis}i.     Another
ob`-j6ctic):.rattle   I''eature   oil  the   Ltjow| `1ias   in  the.  reflection  c`nd   refractior].   of
li.g`ht   ra}rs   and   distortion  T'ahen  .viewing   the   fishQ     An  a.Quariun,  i.vith   gtmight
sides   is   preferEi`ble®     It   should   be   rectaLri3ular   in   shape   and   of   eq'ral  width
at   the   top  ant:I  Tu`ottom..

The  bottc)in  .sb®uld   tte  `covcj.red  wi,th   clean   sanc3`   and   fjrai`rel   tQ   the   depth   of
1-,3:-i.nches.      Ordi}ijir}.   Washed   sand   and   Debblc-s    the-.t   are   free   from  soil   and
hunt,us   are   best..      One~.fourth  ol'  the   1:totto)I,   should  be   plarited  with  aquatic
+e-getation,   treated  as   sug`gestcd   on   par,e  `!.+.;   the   ends   oil.the  'rocts   to  b€   em-
bedded   im  i;he   sand   or  `qravel,   preferably  alo.ng   Li-,he  back  .3o  as   i,o   .permit   free
move]',`Lent   6f  t'rie   f±.sh   in`  front.     Aquarium  plants   8..one.ra].1y   draw  most Jof   their
nou.rishment  from  the   water  and   requ.ire   merely  an  anchorage.

.    AInor+g  the  most  suita'ole   planti`   for  fin  aa.uariun  are  ar.acharis,   valli.a-
n©ria,   ancl  sagittaria.    ALriacharis  `(Amcharis
tor   and   at   the   s€ir[`.e
carolir+lam)  is
evergreen.,

camiiensis)
ti}ne   rjrovider,   foratge   for   goldfish.

is   a   good   o:.ruv-g3na-
Fani.`i-orth    (Cabcm`ba

a   hard}'   species   and   tt.iriv€s   1.I,tell   in   sltial|   aqura.rj.a.-~---T|i-ismwill   grow  frorrt.   cutti.ngs,   and   8   branch.  planted  in  the   sand   at  the

bott;om   o±`  an  a,queirium  v..ill   prc>duce   roots.      Th€ise   pleri_ts   can  b.3   purchased
i.ron  dealers.     Ti'then   plarfe   and   aniinal   life   in  an  aquarium  are   properly  pro-
portioned,   the`aquarium  is   said  to  be  balariced   and  in  tlia.t   conditictn  the
water  r€,quires  ir~fre'quent  change.

The  depth   of  water  should`be  about   the   same.  as   the  width   of  the   a'quar-
i¥m.      If  .the   v.irater   shoulcl   become    ccnta+Tni.hated  at   3.ny  titrie,   the.   fish   should
be   r6mo`+ed,   the   aquarium  thoroughl:-cleaned,   and   the  vur`o^ter   renewed.     Avoid
chlorine,ted  water  unless   .it   is   &1lowed.to   st.and   for   several  hours.     .A.  water
supply  v,.hich  is  net   abnolma].1y  mi+Tierali?,ed  and   is   suitable   for   domestic  use
is   satisfactory  f`or   goldfish.     The  temperature   of  the  vv'ater  in  .an   indoor



aquarium  ma}T   rrange   from   5C°   to   BOO   irt  wint€,r  Srid   from.   u5J   to   GOO   F   in   surmero
In  arl`anging   an   aa+uahrium,   a   location+   s.hould   be   s€ilect@d   ',vhere   the   \i`Jater.  will.
not  be   subjected   to  extreme   clianges   c\f  ten.perature.     Gold.f`ish   pr6`fer  a  teml
perature   frorr!  55t'  to  7'G°,,

A.   ;in.all  aciuarium  carmct   Sustiiri  much  life.     rhe  number   of  i:old fish   tl`iat
car.  b.`8   m9,iri_triiiied   in   a  health:ful   condition  will   depend   uport  .I..-he   ]c)cation   c.f
th`.-;   tyTcssel,    its   shape,  .water   temperature,   cria.I'acter  .of  plant    li±''€.`,   L5iz,c,I   of`
the?   fish   and   the   `.amount   of  liLp`Pt   adlnj.+,t€,d.      It   is,   bett€Ir   for  tef?imc-,`rf,   to.
siJart  With  a   few   c>f  the   h.ardier   varielties   of   g;olc]iT'ish,   sue,`.ri   Ei.a    com.,iorjs   and
comets,   unbil   i;he   fundarne.iital   princ3.plea   of.  aquar.iurf\  keeping   are   undei.'i5toodo
A  5  gallctn  aquarium  is   the  minimum   size   rec.ormended,   but   when   po.=sibl€,,   a
larger  vcss61   should   be   ustjd.     A  wel_I   ba.1t?Inced   aquarium  of'   this   size,   is
able   of  mB.intairi.ing  2  f,oldI'isli   (each  2   iriches   lonf„   exclusive   oi`.  tails
tank  2h   inches   long,12   inches   1,iride.,   and    15;   incines   I;igh.,   with  a   cajT?act

Feed   sparin`r,ly:

13  gallons,   makes   a   suits.blc   aquarius,-I   .for  ,?i   15vixp    roolii.     J}.   rcccpt{?Lc`,1e   of
this   size;   shc)uld  maintairi  eight   2-inch   fisli   of'  diffc;.rei.it   +/ariet i.ego     'iniT!er`_
lai.ger  aqua.ria  are,   used,   the .riumT`j6r  of .1'ishes   and   plants   may  l+`e   increased
p.roportionate].:,r.      If  t.he   fish  art31a.rg€r.,   their   p.umber  should   be   correspoi:`d-
ingly   rec\ucedo     MfiinJjenance   of  go].df3.sl'i   uii+d`6.r   conditions   less   favorable   than
these   is   possible  .'r,:`,r  miki.ng   frel3uent   chanf¥,€.s   of'' vlater   c)r  by  the   use    of  son.e
in.6C3hLlnic&1   means   i.,c   aerate   tl're   wat.er.

Growl;:r:`t:r:.:i:.1%,::itni`:   +:i:1.¥ti:5h€: i : ;:#: c:: ::?:rw}:;n°-Y±£:  €:`::  `::a s¥;¥,:n: f.:n°=i::en.
aquariuLm.a      }'Iow6vel.,   &t    iiif¥+it    'dr   on   clc>ndy    datrs,   when   plant,¢j    dc>   no`c   iJ.;rcJW,•'  they  are   of  no   special   value   ag`   o.Ty`genai:ors.      It   is   ±`'or   thi.5   reaso!.1.  that   in

an  appareni:].y  wellrbalQnced   aquarium,   iriish   ccjrrie   J`.a   the    surface   f3,rdd   gulp  `a~ir
on   cloudy   d&}rs   arld'  nightsa

Foot::-I\&ost   aquarium   fif;hes    dfjsire    €+   'vr,`iric;t}'   of'   foods.     t,...rh€\tever,  foods
are;   a:3i;;r¥,    it   i:hc>uld   al...trays   bf.-I;.borrii3   in   in-irid   t,heit,   a   L`91p`nce    of   v€`~g€.,.i,able,   ani-
rna-i,   aild  lfi.i-iera,1   cont€;rit    is   r€`quired„      Prepared   lr`i.`,cids   ai-e   fo.r   sp^le   ir.   pet

•stores   i*`nd   i.,ht.?ir   .Lise   c,all+  be   fee,orm}ended.  to   the   aniatcur   aqi.iariistc.      Oatmeal,   a`id
dr3.ed   breaii   cruin`L]s,    e,specia.1l-\r   if  whclc`   1,.r.hcai,   broad+    i.ire   `f'reciL'J`e}i+,1;r   I.ed.    Gold-
fish   in  ar+  aquari`.im  should  b6`   1..c;a   every   d.ay   iii  sum.mer   {i+id   every   ot.t''ier   day   in
willLter.      It   is   especi`al].y   impc>rtLir,i;   th'it   th.e}.'   `ce   fed   sparingl}r.      rh€   maiili
thin,g   to  gL&rd   aga`i.Tiat,   i.a   the   gi.vtinf.   of  more   i;ban  the   fish  can  consume   at   one
fe.c-ding.,   &s   an3'  excess   allov,red  to   rein,air.   in. i:he  .v.t.ater  will .eveintually  pollut,e
it  .and   produce   cond.itions   cond`j`cii7e   JjLcl   disease.

Disc-;ages   and  the,ir   tr`'`)atment :-     Illri,ess   among,  gold±'ish   becomes   apparent
in  many  Trays,   but  as   a usuftl  thing  the   fins a..T.`e   `L]1oods;riot„   the    dorsal   f'in
droops,.   and`  the   al`f'ect€d   fish   is   :Lr!clined   t,a   rest   on  +,h€.   bo'ttom   of  t}`ie   aquarqu
ium  with   lilt,Ti.e   or  no   clcsire   for   fooc!.     Yi-here;i    onl}.   one   I..isl`.   'is   disf}aseci   the
causc  may  be  attributed  to   overf`6c'ding   or   some   individual   a-iciness,   but   if  `ci
numbt.,r   8ire   ill,   it   is   an  iridication  t'r.at   somethiil.g   is   radically  vl-rong,   eith€;r
with`  +,he   food.   the   water,   the   ox:r¢ojen   supply,   or  i,cJmperu.t,hret.     'i'v~nen  a   fish   be-
crjm.6s  `di.T`ea,sod,   it   should   b€   removed   from  t,he   aqu8.r'ium  imln€diate].y.

Tci   ctvercon€~   constipatiori,   dissol.vc   €`  tablespoonful   of  Epsom  salts   in  a
gallon   oil  water   and   a].low  th.€    fish,   to   rein?.in  3.r+  +he   solution   I.Tor  a   feTh.  hours,



if  necessp^ry.     Then.let   t]|.ezn   rest  a   day  or  two  in  a  wea.ker  soiutiae  of  Epsrom
Salts  i'vTit;lriL   ct   little   sea   salt   adrjod.      Constipation  rriay  be   P]revent,ec]`   .r,}J   i..he
use   oil.live   foods,   s`j.ch  a.s   Da.ch3iia   or   chop.pod  e&rtin.`Joms,   at   intervals.

Irefitmen+,  v,'ith  dilute  §filt  golutiori:-
diseases not   d€,serlbec`  in  t,.his

Gc}a!dfish  are   subject  to  many
prbjlica tic)n,   among   then  Tceing   inflammation  of

tile   e}res,   infection  ol  the  swi} ....  `01a,3dez.,  and   infestations   by  r.umerous   para~
sites,  both   intemal  anci   €aternal.     Treatm.er.t  with  salt  solutions   is  effec-
tive   in  c.6ntrolling   some.   di-secises   fii'ia`i   pa.rasitc.s.      In  c`qse   of  5.nfectic)n,   the
fig.h  are   pl_&ced   in  aL  3   per  cent,   solutiori+   of  common  I,aT:.1e   salt,   lA  I)ound  to
f}   gallon   of  1.'{rater,   ?tr+d   cillou,'ed  to   rc.ri.!a.in  in   the   bat;h  with  aeration  of`  the
solu+,io33.   for   3C'  m5.nute,s.      The   f.ish  nay  then   b€   place.d  in  anothf;r  vesc3el   con-
tS.ir}ing  \I,lell-aerated  1.A,-ate+.      1£'  the}.   showr  s
}`iol.-ir  salJc   treat,rent    (tjy  tumill^g,   tan  {xl.c    side

a   of   distrc)ss   durir}:,  the  half
they   should  be   I.err.clved  to   fresh

•`'v-ater.      The   treg`tr.i^cnt   in+y  be  .I.erj€ia+,ed   on  t}..e   following   secon5   or  third   da:yr.

W€..,ak   salt   solution.I- A   sirr+plo  and   eff.€ctii`.6   tre,1tm.ent   f`or   ricirJir`,c:   fish
of  parasite.€  and   c!`|}ring   fang,us   im.ection,   is  to  pl,Ace  t,hc   £.ish   in  8.   dilute
solutirjn   of  S;.lilt   for  a  1..rce?,:   or  t€`n   days .     Practicr*1].y  ant,.   fish   can  ste.nd  this
trcatr;.:ent.      The   solut;io}i   shctuld  -:>e   rcnc.v+'cc`i   e`'€-ry  two   or  three   da.ysf   tut   in
changing  the    fi.sh   t,ct   a   1.r€`sh  solution,   £ud€en   chan`¥:s   of  `t;€mper3``ture   Should

E`::ga`:'£±::+:€9po:::nv:a:,::kin:yn::.b:€;I.:=C€imea`S.th:;To::::^:a://¥`q%Lt::3u::':;s::''§:i€P-
(Such  as   u8cd   for   free.zilii   .:icc:   cretim+)   to   ori€   ge`1lc>n   of  Th'a.ter.

To  destroy  certain  of  the   f,u.rf&ce  p9`rasitGs,   potassium.  r}em.anganate,   in
solution,   poured   iz].to   tile   hquariun  urit,il .'Lhia   w9.tor  i;ak-€s   on  a   lif,lit  Wine
Color,   may  be  tised.  ..  Colit.inue.   this   t,r€a`t::ie+n.t  for  three.:   da,ys.     After  stripping
a   day   oi~  ti...ro,   repeat.     Af.ter  the   t`ii.fee   da).   tr€fiui-n,ent,   sip}ion   t`r[e   I.vat{+;`r   o.f`f.
anc!   replace   lt  i..rith   fresh  v`ra.tor.

Refirlng   ?,,'oung   `f:o].dfish :-     Goldf.ish   usuall:,r  bc3€:in  breeding   in  t}-.eir
Second   :yrc; aro       Th+(3 fel!1a].e   deposit,s   the   s£\.Ql/-,.p.   on   the.    1eaTi'€,s   r^`nd    roclts   ol-aqu,:I-
tic   pleats.     As   t.he   ves€tatior+  liecrjlr`t:a   cov€r€,id,   sprigs   of   it   bearj~T*3.:.   t.}ie   eggs
should   be   i.emovec'`   a+rid   5tlEi~ced   in   suitrit!1e    re;cc,.pt9.cles ,   .I.'.rhich   n``,9y. consist   c)f
enameled   pF`ns    or   t,`ibs.      Tile   -vi.cLssel   corit..9.ir.ing   .the    cg:`£;s   should   `i.`je   kept,    in   a
i`ir€,.111ighted   plf`ce  v`.rhere   'L}`[ey  .ri  11   recc`iive   direct   surt.lie.,ht   for   a   short   time
each  drily.

Att-,acll.e`i   to  e-ach   I.itt,1e   f'if`h   e.t  l=i.rt'h   is   8`   }rol't`:   sac,   `,i`fhicli.   provi`3es   it
With  I-iourishJ£'ri.t  .foi.   abo'ul   threqi   c3cq~:`j.s.     '.''+ft.lil.   tl'ie   yolk   s,nc   is   a.bscir`r.`3d,   the
:;,roung   i`ish   subs-i.st  ,on   ti`.e   microscopic    or£`.unisms   foi.in,`~J   in  i,:ie   .vv9~ter.      These
arc   too   Sr..,all  t,o  'ce   s.s€.n  with  the   uno.id.e'`}  eye.      rJr€,para.l-,ion  .f.or  the  pro-
duc.':ion  ctf  infusoria   a.r+n  btl~   ,nurchasecl  from   dealers   in  aquari.urn  and   goldfish
sup..p1ie'`s.

D1,irin.q  the   c?.fly   stages   o£`  their  existtncc:.   g,oldfis.h  should  be   f6.a   Six
to  eight  t+i:ic.s   a   dc`3r,   onl}.  ,tt.   sin.fill  qunntit:,r   of   footi  bring   given  a+,   efich  feed-
s.ng.      In  addition  to  t{h.a.infusoria,   +.he   fish  ma}r  be  .given  a   smc`11  quS`ntit:.r   of
rice   flour,   dust   fran   sodf~   or   graham,   crackc;rs.,   or  a   sL+ifl]1   amount   of   co&gu-
1atc;a   blood   pr€-ssed   from.  ra]v:,'  `beef.     After   the.  first,   six  wee}.i-a,   the-:.    fish  may
be   f`ed   ctn  sm€ill   crusta.cea.r]s,   mcisquita   larva€7,   `c.ioilcd  ar?.a   strri.ined   oatmeal,
and   oth€`r   Qel.i,als   of  any  I:ind.      Thci   number   ol-.   f6'c,t:ings   .L'.irly  cilso   be.   gradup^1ly

+`.-



decreased  unt,il  one  meal  a  da,y  is  being  given  at  the  end  of  three  months.
Adding  green  water  from  outdoor  pools  is  recommended.

E2rfe:-    The  first  requisite  for  the  rearing  of  gold.fish  in  outside
ponds  is  a  t,emperate  climatej   one  that  is  not,  subject  to  pr.otracted  periods
of  e2rfureme  heat  or  cold.

The  second  factor  for  consideration  is  the  water  supply.    This  should
be  constant  and  under  control  as  far  as  possible  at  all  times.    The  most
favc>rable  sources  of  water  supply  for  a  pond  system  is  a  good  spring,  but
in  it,s  absence  successful  results  may  be  obt,ained  by  piping water  from  a,
neighboring  stream,  provided  it  is  of  suitable  volume  and  good  quality.`i`he  source  should  be  at  a  sufficient  elevation  to  permit  the  water  to  flow
by  gravity  from  one  pond  to  another®

Clay  is  the  best  soil  to  use  on  the  bottom,  as  it,  retains  Vat,er.    In
t,he  event  that  a,  clay  soil  is  not  a,vailable,  the  excavation  may be  made
slightly  deeper  than  the  intended  depth  of  the  pond  and  a  6-inch  coating  of
clay  plastered  on  t,he  sides  and  bottom.    Anyone  contemplating  breeding
goldfish  commercially  sho-uLld,   of  cour`se,   infor.in himself  thorc`ughly.

.G_a_rjkp_jLoe±s:-    Concrete  is  the  best  material  to  use  in  the  cc>nstr`uction
of  an  outside  pool¢    The  walls  should  be  at  least  4  inches  thick  and  rein-
forced  with  iron  barso    For  a  waf,er-tight,  pool,   the  cement  mirfuure  should  be
made  rather  I.ich,  thoroughly  mixed  dry,  and  again  thoroughly  mixed,  not,  too
wet.    About  i  part  cenend  t,o  2  parts  sand  and  4  parts  coarse  gravel  should  be
used.     Both  t,he  sand  and  gravel  mst,  be  well  washed.     The  pool  should  be
about  30  inches  deep  at  t,he  cent,er.  and  taper  up  accor.ding  to  the  design.

The  process  of  pouring  the  cement  should  be  continuous,  after  which  t,he
pool  should  be  finished  with  a  miJd}ure  consisting  of  one-hair  cement,  and  one-
half  sand.     Should  seepage  occur.,  it  can  be  st,opped  by  the  application  of
one  of  the  waterproofing  prepa,rations  recommended  by  dealers  in  aquarium
accessories  or  paints.

Aft,er  the  pc)ol  is  completed,  it  should  be  filled  with  water  and  allowed
to  stand  for  t,hree  or  four  days;  then  drain  off  the  water  several  times,
and  place  two  inches  of  sand  in  the  bottom,   stock  with  aquatic  plants,  re-
fill  with  water,  and  let  stand  four  or  five  days  before  introducing  the  fish.

pe rmagg:::!:2fgB;:a|Eo:r;:::i:i?:ngn:i::::i ::ew:t:I:a:a: ol3ti8:u:: s,:t:: :i::g
off  t,he  permanganat,e  before  placing  the  plants  in  the  aquarium.

For  sterilizing  tanks  in which  contagious  or'  parasitic  diseases  have
occiJ.rr.ed,   first,  remove  t,he  fish  and  use  the  following  treat,ment:     I  ounce
copper  sulphate  in  loo  ga,lions  of  water.

Introduction  of  new  fishes:-    New  fishes  shc>uld  be  isctlatcd  for  a  week,
bath  f or  from

15  to  30  minutes  foi  several  weeks  in-succession.    The  ba,th  should  consist
of  a  solution  of  pot,assium  permanganate  made  up  by  dissolving  5  small  crystals
to  one  quart  of  water.

-4co

and  if  they  show  signs  of  disease  they  should  be  given  a  daily
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