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ApRsTRACT. — Three Fundulius nolains
X Pundulus olivgcews Trom the Little
daline River were generally intermedi-
ate between the parent species mt had
unusnally broad hoads. These were the
only hybrids found out of 305 gpecimens
examined, Fundulus sotaius ouinam-
Lercd F, oHwaceus by 10 to 1 at the
hyhrid loeality. Rare loeal hybridization
thus may have an eifect on £ olivacens.

Reporis of natural hybrids of cy-
prinodontid fishes arve few. Hubbs,
Walker and Jehnson (1943) re-
ported one Fundulus diephanus X
Fundudus heferoclitus, one Fundwlus
scindicus X Fundutus (as Ploncier-
us) kansae, and four Luwocanie (as
Chriopeops) yoodei X Lucanis
parve specimens, Two Fundulis 50-
totus X Fundulus olivecens hybrids
have been previonsly reported {Tho-
merson, 1966), one from Louisiana,
the other from Missisgippi.  These
geeem to be the only reliable reports
of North Ameriean eyprinodontid
hyhrids,

Tven though natural cyprinodon-
13d hybrids are rave, several workers
have had considerable sucecess in
making exporimental erosses be-
tween various species of Fundulus
(xee Hubbs and Drewry, 1958, for a
review). Pavticular success has been
realized in obtaining F. wotafus X

¥, olivacews hybrids by plaeing a
ripe male of one species with a ripe
female of the other in an aquarium
and allowing them to spawn ‘‘nat-
nrally’?  (Thomerson, 1966). The
resulting hybrids were vigorous,
Tertile, sexually aetive and were
spawned snceesstully with other hy-
brids anid backerossed with both
parent species,

This paper reports an additional
three specimens of F. nototus X F,
slivacens taken in southern Ilinois
and compares them with their parent

speeics and the laboratory hybrids

deseribed by 'IThoinerson (1966).

HyBrID ANALYEIS

The thres hybrids were collected 20
Sept. 1966 from the Liftle Saline River
at U. 8. Hwy. 46 in Saline Co.,, IIl. An
cifort had been made to collect as many
Fundelus as possible for another study
and 128 F. nofafus and 12 F. oMvacexs
were taken in addition to the hyhrids.
The three hybrids were males, as were
the two previously reported natural hy-
brids {Thomerson, 1966), and about the
same size (40.7, 39.2, 37.2 mm Standard
Length, respecilvely} ag the young of
the vear #. oltvaceus taken with fhem.

A comparison of parcutal populations
and laboratory-reared hybrids was given
hy Thomerson (1866, Table 10., p, 42},
who found male hybrids were Inter-
mediate in dorsolateral spotting and gen-
gral appoarunce but tended to  have
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Tasre 1.—Comparison of Metistic Characters of the Little Saline River Hybrids and the

Parent Specice.

I Dor=al

. Rays Anal Rays Lateral Seales

Num-[ | ‘ R

ber | 93011 | 12|13 ) 52|33 54 ‘ 35| 36
- _ , N : . ; | e —,
Hybrids. . .. 0ovee oo iaenieans 3 2l 1‘ 1.1 2‘ ,,,,,,,,
| ; . .

Foolfpacetis. oo o i i il wl 2| F 2 1] 105 31
F. notatus. .. ... 11 3. 9‘ 2| 4 5‘ 2!

thie characier and seven femaled are
included in the F. olivacens sample. The
hybrid sample iz small for statistical
treatment hut it seemg clear that they
have the same relatfonship to their par-
ent populations as did the laboratory
hybrids.

There were nc appreciable consistent
differences in anal fin spotting hetween
the Litile Baline River Fundulus males.

orsal ray, anal ray, and lateral-scale
counts are glven in Tapte 1, Two of
the hybrids had 10 dorgal rays, the usual
number for Uppcr Migsissippl Valley I,
olipacens; the other had ¥ dorsal rays,
the ugual number for F. nofafus in this
region., The three hybrids had different
anal ray numbers. The range of varia-
tion in thi= character {11-13) was the
sumie. a8 Been in 167 Missisgippi River
sissippl River 7. ofivecens (see Tables
. notofrs and in 269 out of 270 Mis-
2 aud 6, Thomerson, 1966). Two of the
hybrids had 234 lateral geales, the usual

number for Kississippi River F. oliva-
sens, and the other had 33 laleral scales,

‘the usual number for Migsissippi River

P, notatus (see also Tables 4 and 8§,
Thomerson, 184667, :

Rolationships hetween the parental
gtocks and the Litfle Saline River amd
Tahoratory hvbrids are gummarizged in
TapLy 2.

Hybrids'

E notgtys 11 ‘ ,_,_.:*:._ I . . :

E. ollvageus 17

Hend Widsh ux % of Standord Langth

JMounE 2—Comparison of head widthe
for the Little Saline River hybrids and
samplos of the parent species from the
same coileclion, Thawn to]lowmq Hubbs
and Hubba (1953).

TasLe 2.—Relationship of the Little Baline River and Taboratary Hybrids to Parenta

Stocks of Fundutus ﬂomfw and I’wmiulw ohmcm:

Experim ental Little
Tybrids Suline River
{Thomerson, Hybrids
Character 1966} o "Three Males
Dorsolateral SPotE. ... cii s Intermediate. .. . .|Intermediate {?)
Head width.... ... ... ... e ‘Verv broad. . .... Very broad
Anal fin 8POTS.. . .. i i e IMore than either. Sqme as both
Laveral scales. .. ... oovoant. e e B, antatus. ... ... P, olivacens (3}
Tateral stripe extentions. ..o . . ve i e F.olivaceus. ... .. F . noiaturs
Dorsum pattérn. . ......c.. .t e Intermediate. ... . Intermediate
DIOESAE TAYS. ot eai e Both............ “F. olipacens (1)
Anal rays.. oot e P IF . notatus. ... Both (&)
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Discusson

Even though F, wnofefus and .
ofivacens have overlapping rvanges
(Thomerson, 1966, Figure 1, p, 30)
and have similar behavior and ap-
pearanee, thoy are seldom syntopie.
There is, however, an area in the
southern parts of 1llinois and Mis-
souri where the {wo spocies ocewr
together. Braaseh and Smith (1965)
reported that about 10% of some
235 eollections of the two specics
from this general area included both
specics. These sympatric (and pre-
sumably syntopic) colleetions Tn-
cluded 333 F. wotatus and 108 #.
oltvaceus (dota from Brassch and
Smith, 1965, Table 1), and most
came from the Saline River and Biy
Muddy River drainages in Southern
Ilineis, DBraasch and Smith did not
consider any of their material to be
of hiybrid origin. 1 have re-examined
most of this material and found no
hyvhrids,

I have examined an additional
290 I, notatus and 71 T olivaceus
from other Upper Mississippi Val-
ley sympatric collections, The three
hybridys reported here were the only
ones found. This is in accordance
with my earlicr data {Thomerson,
1966) on this hybrid combination in
nature and indicates that even when
F. notatus and F. olincceus oceur to-
gother, mismating and production of
bybrids are rare.

In many vespects these hybrids
support the ideas on hybridization
in freshwater fishes detailed by
Hubbs. (1955). They arc of inter-
mediate appearance between the two
parent_specics bnt have one char-

acter, head width, which terds to

extend beyond the limits of the par-

Transactions Illinots Academy of Science

ental spocies — perhaps a reflection
of hybrid vigor. They come from a
locality that is marginal for F. oli-
vecetts and where it i outnumbered
by 10 to 1 by F. notatus. The loeal-
ity lLas been somewhat modified by
the building of the Hw. 45 bridge,
and by farming W the drainape
basin,

The five ¥, notatus X F. olivacous
that have been reported woere all
small males. This fact suggests that
in nature this hybrid combination
may fend o have an unbalanced
sex ratio, though this was not seen
in the laboratory -rearcd hybrids
( Thomerson, 1966}, All five hybrids
were probably young of the year;
the largest was 40.7 mam Standard
Tength, Male F. «ofafus may he
mature at this size but male F. ofi-
vaceus seldom arve. This chservation
suggests that hybrids may not sur-
vive to reproduee in nature.

Sympatrie collections known from
the Upper Missiseippi Valley in-
clude a total of 805 Hundulus; 623
F.notatus, 179 . olivaceus and the
three hybrids, This very low hy-
brid percentage shows that isolating
mmechanisms exist which are guite
effective even when the two spocies
ocenr together, cven thouph they
readily hybridize in the aquarium.

Hybridization does not scem to be
important exeept as a loeal phenom-
enon. However, the effects may be
quite large in a given area. Fundulius
olivaceus is usnally the least abun-
dant of the two species in gympatrie
colleetions, particularly in the Sa-

" line and Big Muddy Rivers,

If my number of fish collected is
representative of the number of #un-
dulus present, and there is no reagon
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to think otherwise, then some con-
clusions may be drawn on the effect
of hybridization on either parent
spocies. Of the 12 . olivaceus col-
lected at the Little Saline River lo-
cality, 11 were young of thoe year.
To the three hybrids are added,
total . olingeeus reproduction rep-
regsented is 14, Moreover, 127 of
the 128 F. notatus were young of
the year., Matings involving F. no-
tatus thus produced 130 young, in-
cluding the three hybrids. The by-
brids represented 21% of the F. oli-
vaeens reproductive potential but
only 2% of the F. notafus potential
If the hybrids in faet do not survive
to reprodumce, then at this rate hy-
bridization alone would soon elim-
inate the local F. olivacews popula-
tion. If the hybrids have only re-
duced survival of reproductive po-
tential, the effects are still 10 times
as great on the 7. olivaceus as on the
P, notatus. Preliminary experiments

indicate that the isolatine mecha-

pisms involve specles rocognition
ability coupled with mate seleetion.
Tt will be intevesting to find ont if
thege mechanisms arc more highly
refined in F. oliwaceus from the gym-
patrie arca than in F. nofatus.
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