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Studies on population ecology of the Formosan landlocked salmon
Oncorhynchus masou formosanus (I11)

Abstract

Continuing the population and ecology surveillance of the Formosan
landlocked salmon (Oncorhynchus masu formosanus) in the Chichiawan
Stream basin, we carried out population census of the species three times
in early October, 1999, early June, 2000, and late September, 2000
respectively. In addition, water temperature fluctuations of the basin were
recorded continuously at twelve different locations with optic temperature
recorders. The major findings are as follows:

I. The population and census of Formosan landlocked salmon

(1)The 1999 autumn census revealed a total of 782 individuals,
including 132 juveniles, 228 one to two year olds (sub-adults) and 422
more than two year olds (adults). The totals of summer and autumn of year
2000 are 728 (39 juveniles, 176 sub-adults, 213 adults) and 796 (193
juveniles, 326 sub-adults, 277 adults), respectively.

(2)The upper distribution boundary of the masu salmon lies under
checkdam No.6, while the lower limit approximates to the In-Bin Bridge,
where the Yo-Shen Creek merges into the Chichiawan Stream. However,
long-term population census results indicate the masu salmon population is
retreating from the downstream sections of the Chichiawan Stream.

(3)The effects of artificial breeding and releasing of the masu salmon
larvae on the population size as a whole have been obscure through recent
years. Nevertheless, the survey revealed that persistent release of larvae
into the same river section helps stabilize the juvenile population. For
example, the size of the juvenile cohort upstream of checkdam No. 3
increases steadily as more than 200 larvae are released for three
consecutive years, though the motality of larvae oscillates year by year.
Besides, the population structure within the certain river section tends to
stabilize. The result stands as an important reference to the release policy
of the administrations.

(4)Naturally bred juveniles are most abundant at the section upstream
of checkdam No.4 according to this year’ s census, indicating the local
environments have been recovering to be breeding-amicable since the Herb
typhoon devastated the population in 1996. The population of the Spring
Pool and the upstream reaches of the Go-Shan Stream host the second
largest number of juveniles, probably due to the larvae release in early



spring, 2000. We also found many individuals in the section between
checkdam No.1 and checkdam No.2, which features high, inclement water
temperatures to larvae. These individuals may be flush away of heavy
rains from the upstream reaches. This observation well illustrates the
serious departing effects of the check dams on the masu salmon population
distribution.

(5)Since checkdam No.4 of Go-Shan Stream was destroyed, all adults
and a portion of the sub-adults and juveniles previously residing the
downstream section of the dam have relocated to the upstream areas of the
broken checkdam. The result suggests that the masu salmon spontaneously
searches for the optimum habitats and extends its territory once artificial
obstacles are lifted. Even though the influences of checkdam No.3
demolition remain unclear, we suggest all the other checkdams be
demolished to expand the living territory of the masu salmon. An
alternative is obliterating shorter checkdams and disabled ones first,
taking into account the concerns of other pertinent administrations.

(6)The destruction of checkdam No.3 of the Go-Shan Stream coincided
with the masu salmon reproduction season of year 2000. The turbidity of
the stream elevated dramatically, which seriously impaired the spawning
and nesting activities of the species. We suggest future destruction work
be implemented in spring, namely, from March to May, when the river
flow stays low and salmon tend to be active but hideous. The destruction
work is also advised not to continue past late September, considering the
frailty of the masu salmon reproduction activities.

(7)The artificial breeding and release of salmon larvae into the
Chichiawan Stream basin can counterbalance the detriments to the
population caused by natural disasters before all the checkdams are
completely dismantled. This strategy can also maintain the population size
of the upstream reaches and preserve the gene pool therein. The salmon
population census offers the estimations of survival rates of the released
larvae, natural mortality within each stream section and the disaster
effects on population size. Based on the results, the National Park
authorities will be able to understand better the masu salmon ecology and
population dynamics, and revise the recovery strategy accordingly.

II. The effects of water temperature on the salmon population
(1)The water temperature of the Chichiawan Stream is gradually rising

from 1996 to 2000. The changes of the yearly lows are especially
remarkable. The water temperatures at checkdam No0.3 change most



drastically among all. Comparing the 12 and 17 isotherms, we found
that the water temperature of Chichawan Stream downstream of checkdam
No.3 usually rises over 17 during summer, and later declines to be lower
than 12 . The highest temperature appears at checkdam No.1 and the In-
bin Bridge, consequently the lower limit of the salmon distribution has
retreated upstream to the Camping Site from the In-bin Bridge.

(2)The 12 isotherm of mean water temperature of November, which
is crucial to the pre-hatch stage of the masu salmon, was located at
checkdam No.2 site in 1996. The isotherm then moved upwards to
checkdam No.3 in 1997, and it went even further upstream to checkdam
No.6 in 1999. The trend reveals that the water temperature circumstances
have been worsening since 1996. The correlation analysis shows the
location of 12 isotherm ascends 131m in altitude and moves 5.2km
backwards in horizontal distance.

It is suggested that the salmon population, structure and distribution
be continuously monitored. The long-term water temperature data and
various microhabitats of the Chichiawan Stream also need to be
established. The data will be invaluable references for the Formosan
landlocked masu salmon recovery.
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