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FOUR NEW SPECIES OF VIVIPIIROUS FISHES, GENUS 
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'I'r-re biosysteinatics of the fishes ol the genus I'oeciliopsis, lamily 
Poeciliitlac, has been under investigation by mysell ant1 gratlu:~te stu- 
dents since 1955. In order to make names available lor papers rcsultillg 
lrorn the experimental phases of this study, certain species are here 
cliagnosecl, figured, and briefly discussecl (see also Table 1). I n  the 
proposed general revision 01: the genus there will appear a lriore 
extended tlcscription o l  these species, additional figures, distribution 
maps, synony~nies, phylogeny, and other pertinent n1ateri:ll. Poeciliop- 
sis con~prises al>proxiinaely 16 species, of which about one-hall are 
new. Its greatest diversity is attained on the Pacific slope ol A~Ikxico. 
All of the nlaterial tlescribecl below is deposited in the IJniversity of 
Michigan NIuseum ol Zoology (UMWIZ). 

1 ' 1 1 ~  Leptol-haphis SPECIES G ~ o u ~ ~ . - L e p t o ~ h a p l ~ i ~  was proposed as 
a genus by Regan (Proc. Zool. Soc. London, 1913: 998); its type species 
(by monotypy) is Gn~nbusin in,fnns Woolman. I t  is here regarded :IS 

a species group that may be distinguished lroin others in the genus 
Poeciliopsis (including Poecilistes Hubbs) by the lollowing combina- 
tion of characters: mature males jet-black a t  height o l  courtship; gono- 
potliuln with a small, retrorse hook at its tip; dentition o l  both sexes 
(other than the all-female strains of P. lucidn and P. "I;") comprising 
an  outer row of weakly implanted teeth arranged in an arc that curves 
backward laterally from a inedian indentation, bellind which is a row 
or  rows ol similar but smaller teeth separated by a narrow gap from 
the outer series and generally following the contour of the outer 
tooth row (this row is sonietirnes developed only at  the lateral mar- 
gins and it  may be obsolete or absent in P. occidentnlis). 

This group comprises Poeciliopsi.~ infans (Woolinan), P. pol-osus 
de Buen, P. occidentnlis (Baird and Girard), and P. l~lcicla (des- 
cribed below). P. sonorie~zsis (Girard) and P. "F" (see Miller and 
Schult~,  Science, 1959, I30 (3389): 1656-57, 1 fig.) occur between 



the r:rnges oU occidentnlis and lrrcidn; whether either or botll are 
tlistinct l'ron~ occide~~lnlis or from each other has not yet been con- 
clusively deternlinetl. 

Poectliopsis lucida, new species 
(1'1. I, A-13) 

Dli\c;~osrs.-A species of Poeci1iopsi.r (01 the Lep to~ l~np l~ i s  species 
gro~tp)  c1lilr;rcterized by having clear dorsal and anal fins; a fine axial 
line of dark pigment along each side anti on the midline of the caudal 
peduncle; two types of females, of which one is unisexrlal (Miller 
ant1 Schult~,  illid., as Poeciliopsis "C"); the young small at  bith, 7.0- 
8.5 111111. total length; ;t rho~ul>oicIal pigment pattern underlying the 
scales, esl~eci:rlly on the sitles; in leruales, this scale pattern ol'ten ab- 
sent below tlic lateral axial line lrolr~ above the anal fin posteriorly- 
to lornl ;I region 01' bicoloretl contrast (PI. I, B); anti malcs jet-black 
;it height of n ~ ~ p t i a l  color, with :r sinall retrorse llook at tip of gon- 
opodicut~. 

1)1-~~~11~1.1o~.-Dorsal rays 7 (25), 8 (15); anal rays '3 (40); pectoral 
rays (both fins) 12 (!I), 13 (71); pelvic rays invariably 6; principal 
c I 1 1  y ' I  ( 1  15 ( 1 ,  6 ( 2  17 ( I ) .  Scales in lateral series 
27 (I), 28 (31), 29 (8); arountl caudal peduncle, 16 (40); arountl 
botly 20 (33); ant1 between dorsal origin and occiput 14 (I), 15 (12), 
16 (23), 17 (1). Mancli1)ular pores absent; preopercular pores (both 
sides) 2 (ij), 3 (14), 4 (9), 5 (13), 6 ( ] I ) ,  7 (20), 8 (5),  open groove 
(2) ; ;rild lxeorbiti~l pores al)sent. Gill rakers 14 ('l), 15 (20), 16 (12), 
17 (3), 18 ( 1 ) ;  vertebrae (inclr~tling llypural plate) 30 (l) ,  31 ('I!)), 
32 (1) in bisexual forn1; 29 (2), 30 (ii7), 31 (f), in uilisexual lornl. 
This tlescril~tion is basetl solely 011 the type ~naterial;  meristic char- 
acters of the sl>ecies in the Sinaloa :rnd Fuerte basins 11;rve not yet been 
cxtensivel y strtdied. Llnisex~lal fe~nalcs have been experilr~en tally 
dc1nonstr:rtetl lor both of those basins, ho~vever, ant1 tlie popu1;itions 
of llicida from all three rivcr systeins are interfertile in tlie labol.;~tol-y. 

T~~~i<s.- ' l 'hc  llolotype is ;I ~natrlre male, UMNIZ 177266, 20.0 1~1111. 

s.l., fro111 ;I snl;rll tril~rrtary ol' the Kio Mocorito, 0.9 nlile N o l  San 
Uenito, Sinnlo;~; 107", 46'11V Long., 25O, 32'N Lat. T h e  Rio Wlocorito, 
tlry in its loaver co~wsc bel'ore tllc closc ol the long dry season (Oc~obel- 
to R/l;ry), enters tllc Gull' of Cnlilornia south o l  C;u;r~nilcllil. San 
Renito is ;rl~out 26 nliles by 1-o;rd eastward from G ~ ~ a ~ n d c h i l .  The  allo- 
type, a l'cm;~le 29.0 Illln. long (IJR/IR/IZ 177267), was taken ~ ~ i t l i  tllc 
holotype on R/I;lrc.h 21, 1959, I)y R. R. R/Iiller and R. J. Schul t~.  One 
hui~tlretl ant1 eighty-three pill-atopotypes were taken with the bolo- 
type. 
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D r s ~ ~ r u u ~ r o ~ . - T h i s  species is known only from the basins of the 
Rio Mocorito, Rio Sinaloa, and Rio del Fuerte, from northwestern 
Sinaloa to extreme southeastern Sonora. 

COMPAI~ISONS.-T~~S species is related to P. occidentalis, P. infnns, 
P. poroszls, and P. sonoriensis and P. "F" (it valid)-which occur irom 
southern Arizona to the Rio Lerma system of the Mexican Plateau. I t  
may be readily separated lrom all of these by the clear dorsal and anal 
fins in cornbination with the pigmentary features and biology described 
in the diagnosis. Frorn all other known species it may be distinguished 
by the black nuptial males and the retrorse hook at the tip of the 
gonopotlium. 

E ~ u ~ o ~ ~ o c u . - T h e  specific name is from the Latin, lzlridus, meaning 
clear or bright, in reference to the clear dorsal antl anal fins. 

Poeciliopsis monacha, new species 
(1'1. I, c-D) 

Dr~c~osrs .-A species of Poeciliopsis characterized by having the 
inner teeth with tricuspid tips; black nuptial males; coarse pigmenta- 
tion on the lower sides and venter; small and rounded dorsal and 
anal fins; 3 scales between the axial series and the midline row on the 
back (2 in the other species treated here); the tip of the gonopod 
un~nodified; the head short and rectangular in side view; a black, 
wedge-shaped mark above the base of the gonopod; the periproct 
blackened in adult Sernales; the back strongly arched; and the 
cephalic canal systeni reduced or absent. 

Descnr~~~lor\r.-Doi-sal rays 7 and anal rays 9 in 30 specimens; pec- 
toral rays (both fins) I3 (60) ; pelvic rays invariably 6; principal 
caudal rays 14 ( I ) ,  15 (13), 16 (12), 17 (4). Scales in lateral series 
27 (13), 28 (17); around cautlal petluncle 16 (30); around body 22 
(16), 23 (G), 21 (8); and between tlorsal origin antl occiput 15 (28), 
16 (2). hllandibnlar 1)ores undeveloped in 30 specinlens, preopercular 
pores (both sides) 0 (56), 2 (4), and preorbital pores represented on- 
ly by an open groove or absent. Gill rakers 12-14, varying with sex 
(prob;~bly as a Sunction of size) as i'ollows: males, 12 ( I ) ,  13 (il), 14 
(10); Senlales, 14 (I),  15 (14). Vertebrae 29 (2), 30 (28). 

T ~ r > ~ s . - T h e  holotype (Uh4MZ 177268), a mature inale 18.5 mm. 
s.l., was taken from Arroyo San Renito, about 1.5 miles ESE of Rancho 
Guirocoba, Sonora, by K. K. antl h/lalcolln Miller on February 16, 
1957; 108O 40'W Long., 2G0 56'N Lat. The  elevation is about 1300 
lect above sea level. Rancho Guirocoba is about 18 airline rlliles ESE 
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ol ,il'~nlos. /\iioyo S,in Benito 1s a tiiljut,liy ol ilrroyo clel Cobie 
wh~cli flows into the Rio clel Fuel te ne,ri tlle bount1,lry between Sonora 
.rntl Slil,~loa. Tlle ,~llotype, a lem,rle 28.0 n l~n .  lolig (UhIA/lZ 177269), 
was t,~ken ~vltlr the holotype, as weie 380 p,~intoljotyl~es. 

l )~ s r~ r i r~n -~o~ . - -Th i s  species appears to have a very restricted distri- 
bution. It is knowrl thus f;rr only Irolrl a few small stre;unls in the 
vicinity of K;rncho Guirocob:~, in extre~rle southeastern Sonora. 

( : o n ~ ~ ~ ~ ~ ~ s o r \ i s . - T h e  1-elationshiljs of P. 71~01znt.licl are not obvious. 
I t  may be 111ost closely related to P. - r~ i~ iosn ,  tlescribed below, as the 
two sl~ecies h;rve in colnnlon ti-ic~isljid inner teeth, a wedge-shaped 
mark al~ove the base of the gonoljocl, and the gonol)odiurn ~ ~ n m o d i -  
fied at the tip. The  jet-black breecling male, however, iilight ally i t  
with the Lepto).hnpliis group, but tlle tip oC tlle gonopotlilriil lacks 
the I-etrorse hook and the dentition is dinerent l rol~l  that found in 
thc species belonging to that line. P. nzo7zcrr.lin has a nulrlber of char- 
acters peculiar to it, such as the small, rounded fins, the short rec- 
tangular head, the tlegeneratc cephalic canals, and the adtlitional 
scale row I,etween the rrlidside and back. Hybridization experinients 
desigrletl to test its affinity with the other species of 2'occilioj12sis in 
northwestern RIIPxico are in  progress and niay eventually provide val- 
uable clues. 

E , ru~o~ocu . - ' l ' he  specific nanle is froin the Greek, 711 o7~nt l ~ o s ,  mean- 
ing singlc or soliti~ly, in relerence to the isolatetl ant1 restrictetl tlis- 
tr ibl~tion of this fish. 

Poeciliopsis viriosa, new species 
(1'1. 11, .4-B) 

I~r~c;r\ios~s.-A species of Poeci1io;bsis characterized by having tricus- 
pit1 tips on the maxillary teeth of the inner rows; ctenii on the scales 
011 heat1 and n;rl)e of the nu11tial male; the tip oU the gonopod un- 
rrlodifietl; dense nlel:~nophores on the nle~nbranes between the first 
two tlorsal rays of botl1 sexes ;ind on those between the first three 
anal rays 01 thr l'cm;lle; nuptial illales orange to greenish-yellow to 
bronze; periproct blackened in the fernale; usually G or 7 prcoper- 
cul;~r pores ant1 2 or 3 preorbit~rl pores; and the mature inale with 
a blackeiietl area (oltcn ~ ~ d g e - s h a p c d )  lying above and behind the 
base of the gonopod. 

I)~' .scRI~'~~~oN.-Do~s:I~ rays 7 (259, 8 (2); anal rays 9 (31); pectoral 
rays (both fins) 11 (5), 12 (53), 13 (4); pelvic rays (both fins) 5 (1) , 
G (61); principal caudal rays 15 (Z), 16 (IG), 17 (8), 18 (4), 19 (1). 
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Scales in lateral series 26 (2) 27 (26), 28 (3); around caudal peduncle 
16 (31); around body 19 (3), 20 (28) ; and between dorsal origin and 
occiput 14 (4), 15 (26), 16 (1). Mandibular porcs (counted on both 
sides) represented by an open groove (37), 0 (lo), 2 (15); preopercu- 
lar pores (typically 7 on both sides) G (13), 7 (49); and preorbital 

pores represented by an open groove (24), 2 (7), 3 (31). Gill rakers 
12 (I), 13 (lG), 14- (8), 15 (4),  16 (1). Vertebrae 29 (3), 30 (25). 
This description is based on the types, but 30 specimens lrom Arroyo 
Sonolo~la (18.5 mi. E of Culiacin-see description of 1'. pr-olificn), 
Sinaloa, about 300 airline miles to the northwest, agree very closely, 
clifiering chiefly in the slightly higher average number ol dorsal and 
pectoral rays and gill rakers and somewhat fewer head pores. 

T~~> l<s . -The  holotype, a mature male (UR/IRIIZ 177270) 23.0 mm. 

long, was collected on March 21, 1955, by R. R. Ivfiller and J .  T .  
Greenbank, l r o ~ n  a spring-Ccd creek about 4.5 lriiles SW of Las Palmas, 
on thc road to Ixtal~ita, Jalisco; 105O 10'W Long., 20° 48'N Lat.; 
elevation about 180 leet above sea level. This creek is tributary to 
the Kio A~rieca which drains the plateau country west of Guadala- 
.jam antl south o l  Tepic antl enters the Pacific at the Bahia de Ban- 
deras. The  allotype (UMWIZ 177271), a leinale 30.0 inln. long, was 
secured with the holotype, as were 320 paratopotypes. 

~ 1 ~ 1 ~ 1 ~ u ~ r r o ~ . - 1 ' o e c ~ / ~ o p s i s  viriosa is widely distributed at low to 
high (3900 leet) elevations from the Kio Aineca basin of northern 
Ialisco and soutliern Nayarit to the Rio A/Iocorito, Sinaloa. Co~nplete 
interlertility has been tlernonstrated in the laborator-y between a stock 
Irom thc coastal plain near RllazatlAn and one Iron1 Tepic (3,000 leet). 

C~W~PARISONS.-The inllncdiate relationships of this species are not 
yet apparent, but it is presumably most intilriately allied with Poerili- 
upsis lucidn, of the Lcptorhaphis group. This  is the only species with 
which we have been able to hybridize P. -oiriosn, and but one young 
(a female) has resulted (,July, 1960). This hybrid, backcrossed to a 
male oS viriosa, has thus lar produced 16 ollspring. 

E . ~ . ~ ~ o ~ o c : u . - T h e  specifi~ nanle is derivcd froin tlle Latin, 71i7 L O S ~ ~ . \ ,  
incaning robust or strong, in relereilce to tlle exceptional hardiness 
ol this species in the laboratory and its wide ecological tolerance in 
nature. 

Poeciliopsis prolijica. new spe~ies 
(1'1. 11, L-D) 

Drnc~os~s.-A species ol Poec~l~op.~zs distinguished by the long, 
slender body; a conspicuous dark stleak along the lrridsidc set oil by 
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lighter arcas above and below; very small inales (11.5-18.0, average 
15.6 111111. s.1.); two prorriinent dark blotches on the ventral surface 
of the head below the preorbital region; outer jaw teeth very small, 
conical, numerous, and followetl inlinediately by a similar row be- 
hintl, both rows arranged in an arc following the curvature of the 
jaws; gonopocliuin unmodified at the tip; nuptial inale not blackened; 
female in lile with abdomen or, solnetinles, oilly the region about 
vent, bright leinon yellow to yellow orange; young lew, born at short 
intervals (2-10 days at height o l  reproductive activity), and very 
small at  birth (6.5-8.0 111111.); lateral scales tyl~ically 29; gill rakers 
11-1 4. 

~~1 - scn l1~~1o~ . -Dor sa l  rays 7 (29), 8 ( 1 ) ;  anal rays 9 (30); pectoral 
rays (both fins) 10 ( I ) ,  11 (31), 12 (28); pelvic rays (both fins) 5 
(I), 6 (59); principal caudal rays 13 (I), 14 (20), 15 (G), 16 (3). 
Scales in lateral series 28 (G), 29 (21), 30 (3); around cautlal peduncle 
16 (30); around body 19 (I), 20 (24), 21 (5); and  between dorsal 
origin and occiput 14 (1) , 15 (1 G ) ,  If (13). M;~ndibular pores lacking 
(represenied b y  an open groove in about 20 ol the SO specimer-rs 
examined); preopercular pores 0 (55), 2 (5); and preorbital pores 
represelltetl by an open groove or nellrom;rsts only. Gill rakers 11-11; 
fewer in malcs, 11 (5) or 12 (9), than in leinales, 12 (4) , 13 (1 I), 
14 (1). Vertebrae 30 (I), 31 (24), 32 (4). The  data given on standard 
length o l  inales in the diagnosis arc based on illeasureinents of 100 
tope types. 

Typ~<s.-The holotype (UMRIIZ 177272) is a nlature in;rle 14.9 mm. 
s.l., iakeii lroln Arroyo Sonolona, 18.5 miles 11y road E ol Culiac;in, 
Sinaloa, by R. K. Miller and J. T. Greenbank, on April 2, 1955; 1070 
08'W Long., 2 4 O  48'N Lat. Arroyo Sonolona is a tributary of the Kio 
CuliacAn. T h e  allotype, an adult feinale 30 mnl. long (UWIMZ 
177273), and 461 paratopotypcs were takcn with tlie holotype. 

~~~sTKII~uTIoN.-P~(?c~~~o~s~s p?"olilzr(l is tlistributed ion11 the lower 
Kio Yaqui, Sonoi-a, soutllwnrd along the coastal plain to San Blas, 
Nayarit; the species enters brackish water. 

C o ~ ~ ~ ~ < r s o ~ s . - T h i s  species is one of the most distiilctive in the 
genus; its irnrrlediate relationships are not yet apparent. 

E ~ u ~ o ~ . o c u . - T h e  specific name is fi-olri the New Latin prolificz~s, 
meaning ~~roduc ing  abundantly or Ireely, in reference to the lx-otluc- 
tion of lrequent broods (as inany as six per month).  

~ C K N ~ W L E D C ~ ~ E N T S . - T ~ ~  field work was generously supported in 
1955 and 1957 by the Horace H. Rackllaln School o l  Graduate Studies, 
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The  University of Michigan, and in 1959 by a grant (NSF G-4854) 
from the National Science Foundation. The  officials of the Mexican 
government kindly provided a collecting permit. Sr. Clay Montgom- 
ery, caretaker ol Rancho Guirocoba, assigned his son, Clayito, to 
guide us to the small arroyo where the type series 01 P. nzonaclzn was 
obtained. The data on the birth si7e of P. l ~ l t i d a  were taken from 
the doctoral thesis oi R. Jack Schultz (Reproductive biology and 
genetics ol unisexual ant1 bisexual strains of the viviparous, cyprino- 
don1 fish Poeciltopszs. Unlv. Mith., 1960, 1G9 pp.). John T. Green- 
bank, Malcolrn Mlller, anti R. jack Schultz assisted ably in collecting, 
and Howard L. Huddle took many of the radiog~aphs that provide 

basis lor the vertebral counts. Williaill L. Brudon made the photo- 
graphs. T o  all these I am very grateful. 

T"U3LE 1 
Cohlr~lllSoN OF FOIII< SPT:CIES 01; P0eciliofj~i.s 

Character / iiicidn 1 vioirariin / uiriosn / p~oiifico 

T i p  of gonopotl With rctrorsc Un~nodilied IJtimodified IJnrnodificd 
hook 

N111'1i:il malc l%lack Black Yellow to Like fclnale 
brotizc 

Mark above gonopotl l'rcscnt l'rcscn L Prcsen L Absent 

C~cn i i  on scales oC nialc Al)scnt Absent Prescnt Absent 

Uliiscxual lc~nale Present Absent Absent Absent 

S i x  o l  young at  birth, 
it1 mm. 7.0-8.5 7.5-9.5 8.7-1 0.3 6.5-8.0 

Scalcs bcl~vccrr axial row 
and back 2 3 2 2 

Itlllcr jaw tceth Couical With tricus- With tricus- Conical 
pid tips pid tips 

Dorsal xild aual fins Clear Clear Blackened Clear 
anteriorly 

Dark s~rcak on midside Narrow, bnt Narrow, but Faint Broad and 
well dcvcl- well dcvel- strong 
oped oped 

Ccphalic canal systcm Prcopcrcular Vestigial Relatively Vestigial 
porcs only well devel- , 

devclopcd oped 

Accefited for publication July 18, 1960 



Occ. Popers 

A, Hololypc of Poecilio~sis lucitlu, UMMZ 177266, 20.0 mm. s.l., from 0.9 mi. N 
of San Benilo, Sinaloa. 

I%, Allolype of P. lurida, UMMZ 177267, 29.0 mm. long, from samc locality. 

C, FIoloLype of Poeciliopsis monacl~u, UMMZ 177268, 18.5 mm. long, from 
Arroyo Sat1 Bentto, Sonora. 

D, Allolype ol' P.  monacl~n, UMMZ 177269, 28.0 mm. lo~lg,  from same locality. 
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PLATE I1 

A, Holotypc of Poeci1iol)sis viriosn, UMMZ 177270, 23.0 mm. s.l., from SW of 
Las Palmas, Jalisco. 

l3, Allotype o f  P. uiriosa, UMMZ 177271, 34.5 inm. long, from samc locality. 

C ,  Holotypc of Poeciliol)sis prolilica, TJMMZ 177272, 14.9 mm. long, from Arroyo 
Sonolona, Sinaloa. 

D, Allotypc oC P. prolifica, UMMZ 177273, 30.0 mm. long, from sanle locality. 
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