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Fig.3. Mean proportion of female American plaice

maturing to spawn, in spawning condition, and spent
in each month in NAFO Div. 3LNO.

For Div. 3LNO combined, the day at which 50%
of the spawning females were spent was day 116 in
late April, a result consistent with previous studies
(Nevinsky and Serbryakov, 1973; Pitt, 1966; Zamarro,
1992). Overall, American plaice in Div. 3N and 30
spawned slightly earlier than those in Div. 3L.
However, there was significant annual variation in
the time of spawning with a trend towards later
spawning in the 1990s.

Between 1971 and 1995, the weighted mean age
of female spawners declined from 12 years old to 9
years old (Fig. 6). The greatest change occurred
between 1990 and 1995 (when the average age
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Fig. 4.  Estimated proportion of female American plaice that

were spent, by day of the year, for Div. 3LNO
combined and separately by Division.

declined by two years) coincident with a 40-50 day
shift in the timing of spawning time (Fig. 5). This
suggests that younger plaice spawn later than older
fish. A relationship between age and spawning time
has been documented for cod (Gadus morhua), but in
the opposite direction from American plaice with older
fish spawning later than younger fish (Hutchings and
Myers, 1993; Trippel and Morgan, 1994). Pitt (1966)
found some indication of smaller fish spawning later
than larger fish for American plaice.

Temperature influences the spawning time of
marine fishes, with low temperatures often resulting
in delayed spawning (Carscadden et al., 1997,
Hutchings and Myers, 1994). However, during the
early-1990s when the Div. 3LNO American plaice
stock occupied warmer waters, spawning occurred
later in the year than prior to 1990 when the stock
occupied cooler waters. Although it is possible that
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the distribution of fish observed in the spring surveys
may not be representative of the average conditions
for the population over the year, it is more probable
that the delay in spawning was related to the
significant change in the depth distribution of the
population (Iglesias et al., 1996; Morgan et al., MS
1999) (see also Fig. 6a) as well the dominance of
younger age groups in the spawning stock. Pitt (1966)
reported that, within the same spawning season,
American plaice in deeper water spawn later than fish
in shallower water and suggested that spawning time
was affected by light intensity. Since light intensities
are generally reduced in deeper waters (Angel, 1997),
it is possible that the photoperiod cues regulating
spawning (Peter, 1983) became dampened (or
delayed) when the stock distribution shifted to greater
depths, and therefore initiated spawning later.

Although widespread spawning of American
plaice was a common feature throughout the 29-year
survey time series, the time of spawning exhibited
significant annual variability. This variation in timing
has implications for possible spawning season closures
for fisheries management purposes. Such closures
would either have to be of sufficient length to
encompass the observed range of annual variability
or, alternatively, the timing of spawning monitored
such that the timing and duration of seasonal closures
would be adjusted as changes occurred in spawning
time.
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Fig. 6.  Average depth (m) occupied by the population (A),
average temperature (°C) occupied by the population
(B), and weighted mean age of the spawning stock
biomass (C) for Div. 3LNO American plaice during

Canadian spring surveys, 1971-99.
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