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Transboundary river management problems still exists now. Amur River is one of 
them in Asia.  U.S.-Canadian transboundary rivers are Yukon, Alsek, Taku and 
Stikine (Helle, 1996).  After 1910-s both in China and Russia fall chum upriver 
populations along the mainstem Amur, and Songhua and Ussuri Rivers 
(tributaries) as well, falls low enough. Total catch of fall chum at Amur River 
mouth felt down from 50,000 mt (1910) to 0,47 mt (2000). Main part of fish 
biologists and fisheries managers believed in strong overcatch as a cause.  After 
1990-s neither Chinese nor Russians believed  that Amur River is not able to 
recover its  upriver’s fall chum stocks. Russians fisheries managers believed that 
Chinese river drift net fishery near spawning grounds (up to 1000 km from Amur 
River mouth) is one of the main causes of Upper Amur River fall chum salmon 
populations declines. Chinese believed that Russian set net fall chum salmon 
fishery is main cause of Amur River fall chum salmon declines (Kurmazov, 
Zolotukhin, 2001; Zolotukhin, 2007).  Understanding of real causes has come to 
early 2000-s only. 

 Amur River is the largest salmon basin in Asia (Fig. 1). The river is 4444 km long, 
and 1,855,000 km2. Water temperature reaches 0.1oC in winter, and exceeds 27oC 
in summer. Year-to-year Amur River fall chum salmon abundance is determined 
mainly in the Lower Amur River, not during its 3-4 years in the North Pacific 
Ocean and Bering Sea. What conditions have determined it?  

Tropical cyclones deliver water to the Amur River basin from southern side of 
Pacific Ocean (Fig. 2). During zonal type of atmospheric circulation, most of the 
precipitation is carried to the ocean. Warm and dry periods form in Amur River 
basin. During western type of atmospheric circulation, the majority of the 
precipitation is carried to mainland, and Amur River basin, as well. Cold and wet 
period forms in Amur River basin. The summer-fall floods help adult fall chum 
salmon to reach uppermost spawning grounds during its spawning run. The spring-
summer floods help chum salmon juveniles, cooling river water during juvenile 
out-migration. Both sunspot and flood dynamics are similar (Fig. 3). So, we can try 
to predict the most poor and most abundant fall chum generation appearance by 
sunspot (Wolf numbers) trend. Water level in Amur River basin follows the 
western and zonal forms of atmospheric circulation frequency in the Pacific-



American sector of the northern hemisphere. Water levels in the Amur River 
increased rapidly and later dropped slowly over the course of two 11-year sunspot 
cycles (Fig. 4).  

Fisheries statistical data on the Amur River fall chum salmon in Russia is 
inaccurate because commercial fishing has been closed with test fishing instead of 
commercial fishing in some years, and due to strong illegal fishing during  1920 - 
1990-s (Fig. 5). Fall chum salmon drift net fishing was not prohibited in China. 
Number of fishing boats (amount of fishing effort) was similar over time (Fig. 6). 
Annual catches of fall chum salmon in China are correlated with Wolf’s sunspot 
numbers (Fig. 7). Annual catch of fall chum salmon in China is like specific value 
because of its same CPUE - fishing effort (number of boats). We took another 
specific value – average fall chum salmon catch of 1 set net per 1 day in Lower 
Amur River. According Pearson’s correlation test, their dynamics are similar, 
R=0.59 (Fig. 8). 

Lower Amur basin has a very large floodplain area. Its water is strongly heated by 
sun in summer. If water temperature during chum fry downstream migration in 
June is greater than 23oC, the return rate of adult fall chum salmon 3-4 years later 
declines (Fig. 9). As to causes of Amur River fall chum salmon decline in the 1960 
- 1980-s, it was coincidence of several negative factors: A) Amur River water 
warming, B) dam construction in large Amur River tributaries, C) long-term warm 
dry epoch in the North Pacific Ocean.  

Absence of spring-summer floods, which cools water during fall chum salmon fry 
downstream migration, leads to water overheating and fall chum fry mortality.  

Absence of summer-fall floods helps to overheat river water in August, in early fall 
chum salmon spawning run. Because of water overheating some adult salmon die 
during river migration before spawning. The last such case was in 2008. Long term 
dry period leads to the disappearance of spring-fed habitats. Fall chum salmon 
spawning grounds in the Middle and Upper Amur River disappears. Total salmon 
productivity in Amur basin declines. Historically, total migration pathway for fall 
chum salmon in Amur River was about 3,000 km long. Now main portion of fall 
chum salmon migrate up from the Amur River mouth only 1,200 km. All of these 
factors together (long-term hot dry period, dam construction altering the natural 
flood regime, and overfishing) have led to a long-term decline in Amur River fall 
chum salmon, with periodic upswings in productivity during cool, wet climate 
cycles. During 1977-2005 global worming has increased the negative influence of 
long-term hot dry period in Amur basin. As has occurred for the upriver 
populations along the mainstem Amur and Ussuri River tributary, during last long-



term hot dry periods 1977-2005 fall chum abundance can falls low enough (1970-s 
– 2005), but  able to recover fast with beginning of a new favorable climate cycle 
(from 2006). 

Now, with understanding of real fall chum decline causes, we can say that 
probably, Russian set net fall chum salmon fishery is one of the last causes of 
Amur River fall chum salmon declines. Probably, Chinese river drift net 
fishery is also one of the last causes of Upper Amur River fall chum salmon 
population declines.  
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