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Heodwatars of #he Ria  Tomei
Haoss of the sarioter ploty. l’lhnb
by Myron Gordan.

The proctical fish foncier may not be interested in these scientific theories and
problems of ewolution, but if he hopes to create new color varieties, the many
markings of the platyfish are the row materials with which he has to Ihgin his work,
Ot of a simple tail pattern, like Comal, the siriking Wogioils were created.,

Exactly where in Central America and when Monsieur Salle collected the firs
two specimens of platyfish ever brought to the aftention of a scientist, no one
knows. His two original fish may still be seen ot the British Museum in Lendon. Salle
miust have col the two platyfish bofore 1866, because in that year the Curator
of Fishes ot the British Museum, Albert Guenther, gave the platy its technical name,
Platypoecilus moculatus, recording it in the Museum’s Catologue of Fishes in 1884,
He must have been thinking of a “broad litle fish with o variegated pattern,” for
that is what the technical werds mean, This tongue-twisting label was much too long
for aquarists 1o uwse or pronounce; but, curiously, the nome in print just about
measures the length of o lorge adult fish. Be thal as it may, American oguorists
dwppid Platypoecilus down to the first two syllobles; to thom, the fish’s moniker
is plnfy'

w.t yoar later in the United States when Dr. Froncis Sumichrast was sent down
te old Maxica, in ]Ed-? on a collection trip for the then budding Smithsonion Instite-
tion of Washington, he found thirteen beautifully morked specimens in the Ris Popa-
loopan near the sun-stupored villoge of thﬂpm in the southern state of
Veracruz. Then ot the turn of the century, in 1902, Seth E. Meek, Chicago Matural
History Museum's Curator of Fishes, on the first major ichthyological expedition to
Mexico collected 68 platyfish at El Hule, the village o% rubber, on the Rio Popaoloapan,
the river of butterflies, His platyfish coflection foscinoted him, for the fish had an
extraordinary number of different color potterns, After studying them carefully he
came to the conclusion thot these fish were the most variable in color markings of all
the fishes he hod ever ssen. To substontiate hiz cloim he published twelve photo-
graphs showing a small sample of the fish’s remarkable individual markings, It turns
out now that Dr. Meek hod seen only o small fraction of the incredible array of
color patterns of the wild platy. He wos entirely unawaore of the evolufionary
significonce of somo of those patterns. And for the record nebther was |, until we
began to explore the natural habitats of the platyfish and had collected hundreds
of them from many places in Seuthern Veracruz, Tobasce, northern Guatemala and
in British Honduras. For some reason, as yel unknown, platyfish are found natively
only in streams that flow into the Atlantic Ocean; they are not indigenous to the

rivers af Pacifie dopaos.



The B Axilo whede wodiofun leas
with the ppomy oad Monterums
wwbrdtcil,  These specin da  nol
bybridizs b= nodure.  Fhoto by
Myran Gesdon,

Despite the fact that only o few plaryfish ware ever token alive to Eurcpe,
probably for the first fime in 1907, the fish fanciers have done wonders with them
in_heightening their colors by selective breeding within o few yeors. This was
accomplished owing to the fortunate discovery that platyfish will hybridize with the
swordtall. It turned oul that the swordtoll had an unique ability to enhance the
basic color patterns of the platyfish, Fortunately same of the brilliont platyfish-
swordtail hybrids were fertile and the fish fancier was oble to intensify, perfect and
fix the color effect he liked. In this way he created many new platyfish varisties.
Hybridization procedures and selective breeding worked to the odvantage of the
swordtails, too; aclually there are clmost o many color varieties of the swordiail
oz of the platyfish. [

While the histories of mest of our domesticated animals are shrouded in the
mists of post fime and the passoge of countless generations, the whole story of the
platyfish may be traced back to December 1907, the time of ifs first impertation inte
Germany. And by applying the detacting tachnigues of geneticists whe siudy the
fish’s inheritance of color traits, generotion after generation, many of the incomplete

and frustratingly inaccurate accounts can be checked 1o get at the historieal troth.
Some of the so-called mystery color patterns of the fancy domesticated swordtalls
had 1o be recomtructed by matings between the wild platyfish, straight out of its
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HOW PLATYFISH LIVE IN THEIR NATURAL HABITAT

I hove learned much about the needs of fishes that are kept in equaria by
observing thelr way of life In their own notive waters. | have probably captured
more than 10,000 platyfish In many areas of Mexico end Central America and yel
had | waited until | had actually seen a platyfish swimming about in its home terri-

before | went after it, | would nat hove bean able 1o collect o single one. This
s use platyfish live omong dense strand: of submerged plonts, among the
entangling roots of floating plants and in the shadow of overhanging river banks,
In these protected niches they are out of sight of kingfishers, herans ond other fish-
vating birds. At the same time they ore less likely to be ssen by Belonesox, the
pike-killy, the fresh woter counterpart of the oceanic borracuda 1o which it has o
remarkable resemblance,

When platyfish are trapped in boloted pools, former river beds or in lond
depressions in the poths of seasenal flood waters, where agquatic plants are unable
to establish themselves in such temporarily wetted areas, the small fish hover and
foed close to the brownish groy muddy bottoms. There their olive body coloring
blends into their background and obscures them as discrete organisms. This proctice
of camoufloge s mode even more eMfective by the uswal murkiness of the water

which is mlmhlzuhing stirred wp by the errafic. movements of tadpoles, by surface

winds over the shallow woters and by the fest of cattle, horses and wild animals
that come to drink and sometimes to wallow in the mud.

When | am in platyfish country, | search around for woter areas ecologically
sited for them. If | were looking for platyfish alone, | would pass up the large,
deep, fast flowing rivers. | would avoid the small clear sireams that flow in the
mid channels of wide river beds bacause they are far removed from the overhonging
banks. If | were to find a small, slow flowing brook that twists and terns, culting
under its banks | would work my seine well under the overhang and lift it up
scraping the overhanging bank to trap every living thing hidden there. Or if | should
locate a swampy, water-lily covered body of water, | would put the lead line of
my seine well down on the muddy bottom, circle o small area and gather in all the
water plants within reach. | would then drog my seine with the weedy mass to the
salid for a tharough inspection of its cantents, In arder to get the platyfish cut
we have to shake each cluster of weeds over the net. -

In isclated pocls of water that were free of aquatic plonts and without over-
hanging banks, | fished for platies in the early morning hours when the pond waters
are still cool. In spots like this, we would drag the lead line of our seine well under
the loose bottom mud of a small ares and pull it 1o the nearest shore line. We had
to sift the mud carefully 1o reveal the fish. When the mud was of the gluey kind
we hod fo wosh the platyfish off before putting them into our collection Bottle,
| could tell by their lack of vigorous mavements that platyfish taken in waters free.
of vegetaticn were at a disodvantoge. They were more subject 1o disease than those
obtained from clear water in which plants grew luxuricusly, E
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At the science meetings the golden black Wagtails (which were merely known
mu& genetic formula as Co E} were wied to bring out the point that o species
often takes on new heritable characters during the period of its domestication. The
great diversity in dogs, cats and other domesticated onimal varieties are omple
proof of this. The some i3 proving trua in the platyfishes which hove only been
domesticated since 1907, During the Intervening years many new types have been
discovered. The scientific discussion dealt with tracing the origin of the block Wagtall
pattern, A wild platy with Comet, it was pointed out, when mated to a wild platy
{without the comet pottern) will produce all Comet marked platies, indicoting that
the Comst mork wos dominont over the absonce of it. But when a wild Comet
wo: mated to o domesticoted Goldplaty, all the young, instead of being simply
Comets, were block Wogtails. And recent experiments indicate that when the
wild Comet platy is mated to a swordtall, the hybrids hove the some Wagtall
characlers.

New Combinations Possible

" Once the scientific breeder of fishes discovered that be could get black Wagtails
by crossing the Comet with the Goldploty or with any of the varieties of the swordtail
{including the albino), he could then plan to combine the bleck Wagtail character
with any available color pattern of the body, Some breeders thought that the red,
black Wagtail would be a striking color scheme, 1t was.

Bosides the shorply contrasting colors of the golden body and the black fins
the golden block Waogtail platy Tocks os i 1F were wearlng o black meaik because
ifs upper ond lower jows ond the lower margins of the gill covers are outlined kn
black. This gives the golden black Wagtall ploty a sort of horlequin appeoronce.
Like a clown in a cireus the golden black Wogtails in the community oguarium have
the ability to arouse the obierver’s sense of humor.

The Tearkith Block Furiey, o
pair of plotplich dorlved |
obiined from Du. Curt Kearwig
tha Unlveniity of Heanksl.  Phadn
by Sam Dunfon, Mew Tork Zoo.
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A HORMONE-PRODUCED CHARACTER IN PLATYPOECILUS MACULATUS
DIAGHOSTIC OF WILD X, XIPHIDIUM.

This ‘iz the tille of o sciantific report of on cxperiment designed to study the
effect of o male sex hormone upon the normal sexual development of female
platyfish, The results were imporfont not only becouss they showed that young
females could be converted infernally as well as externally into male-lke platyfish
but that the tronsformed creatures somelimes ocquire traits thet belong normally
to o different species, In the repart that follows, the languege of the technical article
is used for the most part, which, in this case, is fairly cleor. The originol report
apperared in The American Maturalist, valume 77, pages 569-572, 1943 and the authors
were Myron Gorden, Herman Cohen and Ross F. Higrelll.

“Fifieen two-week old genetically determined female mocwlotus platyfish were
placed in three three-gallon ogquaria, The water temperature wos maintoined ot
approximately 24 C. The fish were fed the wual types of food: dried shrimp, dried
liver meal mixture and live tubifex worms. Every weok they received, in addition,
5 mgm. of pragneninolone crystals, some of which the fish appeared to swallow with
the parficles of their food. The hormone wos given over a period of five months.
The control, unireated fish received the identical food ond were maintained under
similar condifions,

“The effects upon the pregneninalone-treated females were quite morked and
were expressad in the changes seen in the gonads, muscles and various parts of the
skeleton, The anal fin, unmodified in the normal female, was tronsformed into o
male-like goncpodium and this orgon was supported by a typloal mole-like gono-

. pedial suspensorium and instrumented by o gonopedal muscle. The courtship behavior
was typically male-like. In addition to all these effects of the ondrogenic hermona,
a change In the structure of the ventral rays of the covdal fin was induced which
is the moin subject of this discussion,

“The caudal fin of normal male and female maculatus is symmetrical. The caudal
fin of pregneninolone-treated females is asymmetrical: some of the fin rays of the
ventral seclor are much shorter, while other are much longer than their counterparts
in the dorsal sector. Specifically, rays number 7, 8 and # of the caudal fin, counting
from the wentral to the dorsal region, are abnormally short, while ray number & is
considerably longer than its dorsol counterport, The uzwlming of soma ravs and the-
langthening of another praduces the appearance of the “sword” in the experimentally
masculinized femalemoculates. This fail structure resembles the normol “sword” of
the mole xiphidivm: platyfish,

“The above leods us to postulate that it is likely thot platyfishes, os well as
swordtails, hove genofic foctors for sword formation. The gense complex for this
structure varies with the species ond with the sex of the species Invelved. These
underlying complexes refleet the overall genetic differences between the species.
The nermal manifestation of the hereditary foctors for long sword, short sward ar no
sword of oll ore subject fo chonges under the influence of exogenoui ogents,
specifically by freatment. with vnusual doses of sex hormones, Undor these condifions,
swords may be induced in female X. helleri or'in female P, maculotus; others of the
group hove not yot boen testod.”

In following up the results of sexual transformation of females to males, the
convarted males were incopoble of moting effectively — they were sterile.
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How the Bleeding-heart Platy
Was “Invented”
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Sﬂ. Aan ].I!ilr ileer all thewe 1.14_1:1. .lrul F e
Cwhich wic reslly quitn smple ones, ks wloding
brooding poes, we “liad 1k fiah wo ' sed s o
creare. 18w Fortunabe thar the Blackapoieg
of the wild “I.I.']l]. theoar weed. dalducod h:r ihe
Gilsomt teait of wnspoitedness, for speeibg b s
tachesd by inheritamee to the Pishy thanat teait and
b mot meadily beoken By waiching beoods: ol
Bloeding heart Plays - caschully, Botter  amd
cleanercut varistions have been selecied amd
bred, s dbar now we have Bh wish cdear blesd-
ingrheart markings and vimually e sl
Bl fiee.

Une pooblem vomaing for ihe been Taevder of
squariam . The Blesdisg hean characer has
nct gi et boven developed in ahie Feenale plary
fish = only the male bas the keilliant ved color
imgz. But | am conlident that son the Temale will
be as colorfal as the male; usch developments are

nirt without precedent.
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and many ather ‘phrl-hnqﬂ:ﬂ Aillifish- ‘belonged, Gﬂ#j'lhﬂ h.p‘.l no netion l|'|-l|‘l"‘1II
pnidhrf,lhlphmmhwmlrﬁhﬁdh!rphﬂn‘ﬁmhgﬂdhﬂ That
covery came in 1913 when C. Tote Regen, his successer af the British Museum, found

by some intense detective work that the platyfishes and the swordtails were actually
not far apart in their make-up when the superficial differences of langth of toil and
eoloratizn were: discounted, Fegan uncovered the clue to their close relationship in
the almost parallel structures in the males’ sexually medified anal fins or gonopadia.
These fins have a variety of prejections ond depressions that crudely resemble o Inli?e:

The anal fins of the male platyfishes and swerdiails resemble sach other, They
differ considerably from these of male guppies ond mollies which m-imith wach
other. Any good ichthyologist, with the aid of a microscope, can tell the differ-
ences between the platyfish and swordiails on one hand and mollies an qup:pin.l'
an the other. Some can tell just by looking at the whole fins with the unoided eye
bocause the former da not have, while the latter da have, a fleshy flap or palp on their
gonopedia. This kind of information i supported by the experionces of the amateur
fish breader, Most aquarists know that it is possible to cross o platy with o swordtail
or o cross o guppy with o molly. But the genitalia of ploties and swordtails differ
rn:ﬁnnll-_.- from lhﬂh o -m.-ppiﬁ and mollies, Even should this umng umnu-nl
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barrier to hybridization be overridden some extraordinarily persistent and
vigorous male, the chances are practically nil that issve waold result, The reosen
for this s that the microscopic mechanizal parts (the Yin the reprodoctive
cells (the spermotozoo ond ova) are different in the twa grovps, The ripe sexual colls
af the platyfish and swordtail each contain 24 chromosomes and are matched foirly
wall, while those of the guppy and molly contain only 23. Each body cell of the
platyfish and swordtail contains 48 chromosomeos while the cells of the guppies and
mollies contain 46,

From fime to time reports of successful hybridization between the swordiail
and guppy have come to the Mew York Aquarium staff but in no instance has it been
supported whon oll of the focts of the siluation and the alleged hybrids warne
axailable,

But let us go back to the platyfishes and swordtails. Considering the fimes, 1864,
Guenther was justified in separating the platyfish from the swardiail by creating the
name Plotypeecilus even though the name Xiphophorus was available since 1848,
For one thing, Guenther had ne maole platyfish to compare with the male swordtall.
Even if he had, the cbvious differences between the two were cbviously quite siriking.
In his day Guenther hod ne infermediate species batween Plalpoecilus moculatus and
Xiphophorus helleri. The only two he knew thpmud to be the extreme types in
thair group.

In Regan's doy (1913}, one odditional swordtail (monferamos) and two oddi-
tional platyfish (couchionus and variatus) were known, But the two swordtails had
sword-like extensions en their tails while the three platyfishes did not. The important
intermadiole types were found only recontly.

in 1932, o fourth member of the platyfish group was discovered | xiphidium);
this one had & small but strang sword-like fail, And then to clinch the matter, in 1943
a third swordtail wos found {pygmoeus). The pygmy member was a swordhall, not so
much by virtue of its sword-like 10l — for that was smaller thon the sword of the

“aiphidium platyfish — but becouse the structure of its gonopodium wos more like
that of the heller swordbail,

In & new study of the distinctive features between the platyflsh and swordbails,
bosed wpon oll seven species, the outhor, with the cooperation of Donn Eric Rosen
in o recent publication,” decided, rother reluctontly, that the name Platypoecilos was
superfluous because there wos no systematic way to separate the four platyfish from
the three swordtails. We had no choice but to refain the name Xiphephorus to repre-
sont the whole- group of seven forms rather thon Platypoecilus becawss the former
was the older name. Xiphophorus, the swordtail, was discovered in 1848, o little more
than 100 years ogo, by Haeckel, from a collection of fishes from Mexico mode by Carl
Haller, o hortleuliurist collecting specimens for the Yienno Botanical Gardens,

If ai first the rovised sclontific nome of the platyfish, Xiphophorus maculabus,
gives you o bit of o shock, possibly becouss on incongrucus ossociation of a fish
that has a sword-like tail with one thot has none, remember this: Hoeckel coined the
word Kiphophorus (which literally means sword-boarer) not because of the spike-like
axtension of the male fishs tail but because the male’s anal fin or gonopadium was
like o sword — norrow ond ' pointed like o spear.

The dropping of the nome Plofypoecilus or any scientific nome of an animal
doss nol necessarily indicate any change in its common name, It still is platyfish 1o

mo and to other aguarists,
"Genaiinn of speies mhhmﬂdﬂfﬂhmhﬂu&ulhﬁmmlﬂm
My, Mok, WG, F5 (7] 40F-B8d, 1951,




