Reproductive ecology of
Fundulus heteroclitus
] A New England salt mar h

‘\ ik Ber 2

S o B ; » 25

= @ e 2
oo 3

- l»
% e
G~w'




The mummichog
(Fundulus heteroclitus)

A Abundant estuarine species | T ’

A Widely used model in embryology, genetics,
physiology, endocrinology, toxicology

A IS| Web of Science
(19452004): 1,565 hits
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Two groups of killifish, Fundulus heteroclitus, which were
flown aboard Apollo-Soyuz, were subjected to postflight be-
havioral testing. The first group examined consisted of a graded
series of embryos repr i key devel 1 stages at
orbital insertion (32-h, 66-h, and 128-h stages; pre-liftoff fertili-
zation times). The tests revealed that the young adults from the
flight 32-h stage had a significantly decreased positive geotaxis
and increased negative phototaxis when compared with ground
controls. These findi d a greater itization of the
least-developed flight stage to post-hatching environmental in-
fluences. The second group consisted of 21-d old juveniles which
were subj d to light ori ion tests soon after recovery. No
significant differences were detected.

THE APOLLO-SOYUZ TEST Project (ASTP) ex-
periment MA-161 was designed to confirm and ex-
tend the observations of embryonic development and
vestibular disturbance in killifish, Fundulus heteroclitus,
under the influence of weightlessness aboard Skylab
3 (6). Videotapes were made on Skylab which were sub-

jected to exhaustive analyses, but only four hatchlings
ived the 804 flight and cnh 1ent recoverv An

gerlings and 50 embryonated eggs (fertilized 96 k pre- :

liftoff) were placed in a two-compartment polyethylene
bag and flown in orbit for 59 d. By Day 22, the fin-
gerlings had habituated to weightlessness; that is, their
spontaneous looping behavior had subsided. The fin-
gerlings were easily dishabituated (looping responses in-
duced) throughout the flight by gently shaking the bag.
The fry from the embryonated eggs only occasionally
exhibited the abnormal swimming motions (looping be-
havior) of the older fish and then only when the
aquarium bag was shaken. These results suggested that
either the fry habituated very rapidly to zero gravity or
otolith function was modified. In either case, the ques-
tion remained as to whether or not the absence of gravity
during critical phases of development would produce
dishabilitating effects in the behavior of a killifish when it
was returned to a geogravitational environment. These
issues relate to a larger interest in evaluating the hazards
which may be inherent in the exposure of living or-
ganisms to a weightless environment, such as a space
station, during critical portions of their life cycles or for
extended periods of time.
In the ASTP killifish experiment, the experimental de-
sign was planned so that both inflight and postflight
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General reproductive biology

(Able and Palmer 1988, Salinas et al. 2004
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Sperm competition
(Taylor et al. 1979)
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General reproductive biology

Intertidal spawner Semilunar periodicity
(Taylor, DiMichelle, and Leach 1977) (Taylor 1984)
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General reproductive biology

Clinal variation
(DiMichelle and Powers 1991)
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Fundulus heteroclitus
macrolepidotus

Fundulus heteroclitus
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General reproductive biology

F. h. macrolepidotugN)

Sand and mud substrates
Algae mats

Long chorionic fibrils
Few fat droplets

Not semilunar
(anecdotal evidence)

F. h. heteroclitus

Spawning site
selection

Egg
morphology

Timing of
spawning

(S)

G. demissgnussel) valves
Algae mats

Short chorionic fibrils
Many fat droplets

Markedly
semilunar




Methods

Spawning observations

ANortheast Creek
(Mount Desert Island, ME)

A2003 and 2004 seasons

A10 mins before and 10
mins after

D

ASpawning index

ADownstream and
upstream sites




Methods

Female fecundity

A2003 and 2004 seasons
AEvery 2 days
A2.5-3 hrs before high tide

APercent fecund (n = 50)
(only females >40mm)

AAverage number of eggs




g(spawning index)

Lo

Different estimates- of spawning
activity are-correlated

Percent fecund Average # eggs

g(spawning index)

Lo

Arcsine(% fecund) Avg # eggs

r=.664 p=.001 r=.587 p=.003



Spawning observations
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Female fecundity
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Wiat drives varition?

Temperature
Before peak/&r?=.073,p =.134
After peak Ar? = .001,p =.901

Salinity
Before peakZ&r? = .054,p =.200
After peak Ar?=.096,p =.184

Tidal height
Before peak&r? =.001,p = .891
After peak Ar? = .146,p = .088



