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Fig.1 River cross section indicating the
spawning site locations
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Fig.2 Temporal-spatial distribution of pelagic
fish eggs for migration fishes ( spawning
at the center of the cross section)
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Fig.3 Density distribution of eggs spawned at the
center of the cross section
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Fig.4 Comparison of early life stage resource estimated
by the improved and traditional methods with

spawning at river center
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Tab.1 Deviation analysis of the estimated early resources at different section under the

condition of spawning in the center of the river
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Fig.5 Temporal-spatial distribution of egg density

for non-migrating fishes ( spawning near the bank)
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Fig.7 Comparison of early life stage resource estimated
by improved and traditional methods under the

condition of spawning near the bank of river
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Tab.2 Deviation analysis of the estimated early resources at different section

under the condition of spawning near the bank of river
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An Instantaneous Point-Source Diffusion Model for Pelagic Eggs for
Estimating Early Life Stage Fish Resources

REN Jie'”, PENG Qi-dong', LIN Jun-giang', DONG Guo-dong’

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038 ,P. R. China;
2. Beijing Normal University, College of Water Science, Beijing 100875 ,P. R. China;
3. The Bureau of Water Resources and Fisheries of Zhucheng, Zhucheng 262200,P. R. China)

Abstract; Research on the early life history of fish is important for conservation and management of fishery re-
sources. The large body of research on the early life history of fish at home and abroad focuses mostly on estimating
fish resources based on monitoring data, often resulting in large errors for estimates of fish eggs. To better estimate
the larval reserves of fish, pelagic eggs were selected as the subject of this study. A hydrology based, two-dimen-
sional instantaneous point source model for diffusion of fish eggs by advection was developed for estimating pelagic
egg numbers and their spatial distribution. After parameter selection and model validation, the distribution of pelag-
ic fish eggs was estimated in the Luohuang section of the Yangize River ( Chongging City) , spawning grounds of the
four major Chinese carp. The results were compared with those from the traditional approach for estimating fish lar-
val resources and errors for the two methods were analyzed. Results show that the distribution of fish eggs is closely
related to the river's hydrologic characteristics. For fish spawning at the center of the river, the cross-sectional dis-
tribution of fish eggs is bell-shaped from the spawning point to 80 km downstream and the larval resource calculated
using the traditional approach was higher than the true value, with a maximum error of 17.5% . For fish spawning
near shore, fish egg distribution decreases exponentially along the cross section ( single-tailed) from the spawning
point to 200 km downstream and the larval resource calculated by the traditional approach was lower than the true
value , with a maximum error of —33.9% . The calculation results of the larval resources were more accurate at the
section farther than 80 km for fishes spawning at the center of the river and 200 km for fishes spawning near the
bank where the fish eggs distributed uniformly. In summary, the approach proposed in this paper can improve esti-
mates of early life-stage fish resources.

Key words: environmental hydraulics; estimation of early resource; fish with pelagic eggs; instantaneous point

source diffusion



