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Abstract

One of the missions of Shei-Pa National Park is to conserve the natural
resources, especially the Formosan landlocked salmon in the Chichiawan
stream basin of Wulin area. In order to understand the dynamics of the
Formosan salmon, it is necessary to construct a stage-dependent population
matrix model and a trophic model to examine the interaction with other biota.
Multiple regression analyses revealed that the increase of DIN and water
temperature significantly explained the increase of biomass, and water
temperature also explained the gross productivity. Nitrogen (N) content of
green algae increase with DIN, implying N limitation. Nutrient enrichment
experiments show that the primary productivity may be N limited, P limited or N
and P co-limited in Chichiawan Stream and Kaoshan Stream in winter and
autumn, but not in spring and summer. Interactive experiments of nutrient
enrichment and water temperature indicate that water temperature was the
main factor affecting the gross productivity. The biomass and gross production
therefore might increase in summer when water temperature and nutrient
loading were high.

In order to understand the population dynamics of the Formosan salmon,
we constructed a stage-structure population matrix model to predict population
sizes at different stages for the next year by the census data of the previous
year from 1996 to 2004. We applied the least-squares solution to determine
population parameters including growth rate, survival rate, and fecundity for
the model. Regression analyses between the predicted number and the
observed number were used to determine the feasibility of the model. Our
results show that the performance of the matrix model of using the summer
population number to predict the winter population number was better than the
model of using summer or winter population number to predict the population
number in next summer or winter. It suggests that the breeding season plays
an important role in determining the population size for the next year. In
addition, we found that the performance of the matrix model in the tributary

Kaoshan Stream after 2001 when the dams in the stream were demolished
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was better than the model before 2001 and the model of the dam Chichiawan
Stream, implying the habitat improvement of a dam free-flow condition.
Ecological models appear to be a useful tool for managing and conserving the

Formosan landlocked salmon.

[ Keywords] the Formosan salmon, the Chichiawan stream, periphyton, ///{“”F: Food web

detritus, Ecosystem model, stage-structure matrix model. _- | #1%: Ecosystem

management
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| |
n,(2004) = F, -n, (2003) + F, - n, (2003)
n,(2004) = G, -n;(2003) + S, -n, (2003)
n,(2004) =G, -n,(2003) + S, - n_(2003) (6)
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Parameters Sj Fs Fa Gjs Ss Gsa Sa A

Chichiawan Stream

Summer to next summer 0 0.55 116 049 0.37 0.18 0.52 0.93

Summer to winter 0.79 0 0 0.17 063 0.09 0.79 NA

Winter to next summer 0 -0.76 3.72 049 047 0.26 037 094

Kaoshan Stream
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observe-estimate regression R?2

Chichiawan stream . p-value
equation
juvenile
y=925.02+0.04x 0.00 0.96
stage
sub-adult
summer-to-summer y=-45.07+1.04x 0.87 0.001***
stage
adult stage y=137.04+0.62x 0.41 0.09 *
juvenile
y=-76.00+1.05x 0.94 <0.001***
stage
sub-adult
summer-to -winter y=25.14+0.97x 0.86 <0.001***
stage
adult stage y=261.77+0.34x 0.23 0.20
juvenile
y=556.55+0.440078 0.02 0.75
stage
sub-adult
winter-to summer y=2.98+1.00x 0.90 <0.001***
stage
adult stage y=24.78+0.93x 0.79 0.003***

* p<0.1; **: p<0.01 ; *** : p<0.001
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