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Abstract

Studies on population dynamics of the Formosan landlocked salmon
Oncorhynchus masu formosanus

Taiwan masu salmon (Oncorhynchus masou formosanus) is one of the
endangered species of conserved wildlife. It is also a Taiwanese endemic wildlife
since the glacial epoch. However, owing to the impact of Typhoons, floods,
agriculture development, dams, etc. on the environmental habitats, the survival of
wildlife has been seriously threatened. The Shei-Pa National Park has engaged the
investigation projects on the population circumstances of Taiwan masu salmon since
1994. Those projects have aimed to understand and to control the current statuses of
the population, age structure and distribution areas. On the basis of those data, the
Shei-Pa National Park may make proposals of projects for restoration of Taiwan masu
salmon.

In the period of May to June and in October of 2004, twice overall population
investigations for Taiwan masu salmon in the Chichiawan creek have been conducted.
This study is to understand the population and the distribution of salmon after the
juveniles of the 2003 breeding season attending to the group and before the 2004
breeding season, and to compare the variations of the population and the population
structure of the previous years, and further to make analyses. In August, an
investigation in the Sikairan creek was also conducted to ascertain whether Taiwan
masu salmon has distributed in this creek.

The measurement of the meso-habitat of the Chichiawan creek and the
distribution of salmon in each meso-habitat unit (pool, riffle, run etc.) has been
monitored after typhoon, and compared to the data set before typhoon to understand
the variation of habitat and the effect on salmon population.

The major findings are as follows:

1.In the autumn of 2004, the population of the masu salmon is 1,593, in which
the amount of the one-aged juvenile is 628, the two-aged adult 658, and the
three-aged adult 307. In comparison with the population 3,228 investigated in this
summer, the amount has been decreased half more, those mainly because of the
coming of the Mindulle and Aeri typhoon. The one-aged juvenile lost more than two
aged and three-aged adults, and the population located in the upstream lost more than
downstream. The age structure of the population becoming bottle shape (resemble
pyramid shape) because the two-aged adults and one-ages juvenile occupy more, and
the large sized adults the less.

2., The population of salmon in the Kao-shan creek decreased more than in
Chichiawan creek after typhoon, many salmon be located at the upstream moved to
the downstream by flood. And the checkdam no.4 again block the tracing back of the
salmon. However, because it had not any checkdams in the Kao-shan creek, and the
habitat not to be destroyed out by flood and keeping the various habitat, the salmon
should be back to the upstream in the future.

Vi



3.The population of salmon gathered up major at the region of checkdam no.2 to
no.3, minor in the region under the checkdam no.1, but some population still reserved
in the upstream above the checkdam no.5 and Tao-mountain north stream. The
population distribution obviously uneven between upstream and downstream region,
and it will be worried that affecting the quantity and distribution of the juvenile
salmon in the future.

4. For the research in the Sikairan creek, the investigation in August didn’t find
out any salmon. Most salmon lost by flood because of the Mindulle typhoon. We will
still irregularly scheduled investigate the population and habitat of Sikairan creek to
avoid of the error of survey, and contact with the leader of the stream-protect team in
local village to get over the population present.

5.The mean survival rate of 2002 year-class salmon that raised substantially after
first winter is 58.2% - and reduce to 169% after the second winter. But the survival
rate variable in different region, the more upstream region, the less rate. It can be
taken as natural mean survival rate of the wild salmon because the 2002 year-class
salmon didn’t meet heavy disaster that caused lots of death when growing up.

6.The analyses of meso-habitat of the Chichiawan creek revealed that most pool
and run unit buried by sandstone because of the heavy flood, and the composition of
habitat becoming to the riffle-major environment. The habitat pattern turned into the
tendency toward more seriously homogeneous in the upstream than in the
downstream region. Because the transforming of the meso-habitat, the salmon be
forced to located in the riffle and smooth-riffle unit that unsuitable for resting either
pool unit.

And some suggestions are as follows:

1. Because of some section of roads beside the river be damaged by flood, it will
be repaired by constructer in succession. We suggested that perfect proposal should be
submitted in previously and carried out carefully in order to avoid endangered the
salmon population and disturbed the habitat.

2. A stable population of masu salmon certainly existed in the Tao-shan north
creek and didn’t disturbing by typhoon this time. But the reaches cut off by dams and
small water falls, that caused the salmon in the lower reach becomes danger owing to
the fluids are not stable in dry seasons. Long-term monitor for the population should
also be conducted to protect the stable population in the lower reach. In the upper
reach, intensive cruise and propagation of protection should be taken.

3. The only obstruction between the checkdam No. 1 and No. 3 is the low dam
(the sub-dam of the old No. 2 dam). It should be amended with some methods having
minor impacts so that the masu salmon may easily go upstream. The difference of the
population between the upper and lower reaches separated by the dams will be
eliminated accordingly. It is also beneficial to the whole population of the masu
salmon.

4. Research workers found several fishing equipments in the protected zone
when carried out the survey recently year. It revealed that artificial fishing still
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threaten the salmon in the Chichiawan creek. Because many human activity be found
in the some region that difficultly to get into, we suggested that the administration to
care more and to establish the completely entrance guard system of protected zone
and enhance the daily routine patrol to avoid people fishing unlawfully.

5. The old recovery center destroyed by flood and caused all the
natural-propagation salmon that protected strictly in three years all lost. We suggested
that the administration of NP should continue to proceed the restoration program
because most wild salmon distributed in the region of the checkdam no.1 to no.2 and
under the checkdam no.1, to decrease the obstructive effect of checkdam and supply
for the breeding chance of the adult salmon in high water temperature region
downstream, and maintain the genetic diversity.

Keyword: Formosan landlocked salmon-~Oncorhynchus masu formosanus~population
censuses ~ population ecology - meso-habitat
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