Humans Without Resources

Part 5 – The Good Old Days

When habitat evangelists proselytize about restoring our salmon runs, they envision the runs as they were from 1850 to 1900 as the goal towards which we should strive. There is no discussion of whether those were really representative populations. It may well be that the Pacific salmon populations of the last half of the 20th century were the anomaly and we are expending our life energy towards an impossible goal.

One of the first things wildlife and fisheries students were taught when I was going to school was that population densities of any species are cyclic; the population increases when conditions are good and decreases when times are tough. No species exists in a vacuum; all must share the finite resources of their ecosystem with other species including those with which they may have predator-prey relationships. Things like climate changes that may originate far away from their ecosystem also affect population densities. I grew up in the Midwest observing the legendary jackrabbit cycles which gave me first hand knowledge that what I was being taught was true. I can see how someone growing up in the city might have trouble internalizing the cyclic nature of all life. Looking out at the world through human eyes we tend to have trouble envisioning events that have cycles longer than we have been alive. Part of the wisdom that comes with age is simply the ability to grasp longer cycles. Population densities that are smoothly cyclic may still have times when they are way off the graph one way or the other. The rest of this article will look at events that may have caused salmon populations to peak well above the normal top of the cycle during the late 1800s.

Little Ice Age

Salmon thrive in cold water. 1850 just happens to be the end of what is commonly called the Little Ice Age which started around 1300 and followed the period called the Medieval Warm Period (800-1200) which was unusually warm. Winters during the Little Ice Age were as much as 2ºC colder than the early twentieth-century mean.
 London regularly held several-week-long winter fairs on the frozen Thames, which sometimes had as much as 18 feet of ice.
 Even Niagra Falls was affected. The flow of water was stopped completely over both falls on March 29,1848 due to ice in the upper river. People actually walked out and recovered artifacts from the riverbed! 

James Chatters of the Pacific Northwest Laboratory and his colleagues have found that fossil remains corroborate that 6,000 to 7,000 years ago, the temperature in the Pacific Northwest was 2ºC higher than at present. Analysis of archeological evidence suggests that salmon populations were 30-60% below present populations.

To put a change of 2ºC in perspective, the global warming of the last 100 years has raised the temperature about 0.5ºC.
 Baring extraordinary volcanic activity, we could easily be 300-500 years away from returning to the temperatures prevalent during the heyday of Pacific salmon. We are much more likely to experience temperatures similar to the Medieval Warm Period. We could easily see a time when all of Washington state is too warm for salmon.

The journal Science published an article by Dr. Bruce Finney of the University of Alaska entitled “Impacts of Climatic Change and Fishing on Pacific Salmon Abundance Over the Past 300 Years.”
 He and his associates have been able to reconstruct salmon runs going back hundreds of years by measuring the amount of a stable isotope of nitrogen called 15N in lake bottom sediment. They then correlated the rise and fall of salmon populations with climate patterns over the last 300 years. In a radio interview Dr. Finney told Arctic Science Journeys Radio, “We found that the five salmon records had similar patterns to them. That was consistent with the idea that some large-scale change in the climate of the ocean is driving the populations up and down in sync over decadel time scales… there’s two features they all show that stick out. One was a period in the early 1800s where they have low values of the nitrogen isotope, which we interpret as being low salmon runs in these systems. It’s a pretty strong signal. The second period that we see that’s striking is the declines starting around 1950, which we again interpret as low salmon abundance.”
 The five systems studied are all in remote areas of Alaska where the only human interaction is fishing in the ocean. They even chose areas without forests to eliminate the forest fire variable.

Predators

Seals and sea lions are major predators of salmon. By 1900 the world’s pinnipeds (seals, sea lions, walrus) were nearly extinct. Only about 3000 had not been turned into coats, muffs, and other apparel. After protection by the Marine Mammal Protection Act of 1972, the pinniped population is over 850,000 and increasing at 10% per year.
  Populations of sea lions seem to be at historic highs. In 1994, forty percent of the adult salmon showing up at Bonneville Dam had marine mammal bite scars on them.

The following is from the “Conclusions” section of a report to Congress from the National Marine Fisheries Service in February 1999 entitled “IMPACTS OF CALIFORNIA SEA LIONS AND PACIFIC HARBOR SEALS ON SALMONIDS AND WEST COAST ECOSYSTEMS.” 

“California sea lions and Pacific harbor seals are abundant, increasing, and widely distributed on the West Coast.  Many salmonid populations, which are declining due to a host of factors, are being preyed upon by pinnipeds.  This predation often occurs in areas where depressed, threatened or endangered populations of salmonids must pass to reach spawning areas as adults or the sea as smolts.  Where salmonid passage conflicts have been adequately documented, such as at the Ballard Locks, there is sufficient evidence to show that pinnipeds can have a significant negative impact on a salmonid population.  The Scientific Investigation Report indicates that there are a number of sites along the West Coast where there is a high potential for pinniped impacts on salmonid populations.” 

The modern whaling era began in 1868 with the invention of the harpoon gun and the explosive harpoon and whale populations were decimated. Whales consume some salmon but their consumption of herring, sardines, anchovies and other salmon food fish is the more important factor. Diminished whale populations provided more food for the salmon. Nowadays the whales are gone but Alaska alone shipped 41,000 tons of herring roe to the Japanese markets this year (2001).

Populations of cormorants, Caspian terns, and other fish-eating birds have increased in recent years but only recently has any effort been made to quantify the impact on salmon. Radiotagging studies by Carl Schreck of Oregon State University have discovered that cormorants and terns eat 30-40% of the smolts that make it to the mouth of the Columbia River.
 A single cormorant can consume up to twenty pounds of smolts in a single feeding session. In 1997, Oregon State researchers focused on the Caspian tern population on Rice Island, which was created by the U.S. Army Corp of Engineers. The population had increased 600% in 12 years. During 1997, the terns on this one island ate at least six million juvenile salmon.

Fresh water and land predator populations were also much larger before 1850. The development of the West has reduced the numbers of bears, otters, fishers, mink, blue heron, eagles, etc that prey on salmon. Humans also began programs to introduce non-native species such as shad and reed canarygrass and continue similar programs today.

In the 1980s, the Washington Department of Fisheries introduced walleye into the Columbia River above Grand Coulee Dam. Walleye have spread to the Snake River and are supporting trophy-sized fish. Walleye are voracious predators and eat juvenile salmon and sturgeon.
 Fishery managers are not promoting programs to exterminate walleye but instead promote the extermination of squawfish, which are native.

The rush to “restore the natural ecosystems” has produced programs to increase salmon predators. In 1997, fishery managers required BPA to fund a program "directed at learning more about the status of, and options for restoring, populations of Pacific lamprey."
 Research in Canada suggests that lamprey feed on juvenile salmon and cause significant mortality.
 Fishery managers are taxing citizens of the Pacific Northwest $5 million a year to kill one salmon predator (squawfish), and $334,560 to reintroduce another (the lamprey).
 Squawfish are politically unpopular, while politically-potent tribes cite a historic practice of harvesting lamprey.

Man, of course, has been a major predator of pacific salmon since the start of the canning industry in 1864.

Competition

At the beginning of the 20th century, shad roe was a delicacy favored by eastern gourmets. Fishery managers transplanted shad to the West Coast, never stopping to consider whether the rivers were big enough for both shad and salmon. Shad were heavily overfished for many years, with harvests approaching the total run sizes. Later, fishermen (and/or the fish-consuming public) lost interest in shad and populations began to skyrocket. One scientist has compared the increase in shad populations and decrease in salmon populations from a "biomass" perspective.

 “If the average American shad adult weighed four pounds in 1990, the Columbia River production was about 16 million pounds. Together with 1990 salmonid production, the Columbia River production was about 36 million pounds. There is strong inference for food competition between shad and juvenile salmonids in the Columbia River and estuary today."

From an ecological perspective, the Columbia River Basin has only finite energy resources to support fish and other aquatic life. Like a giant fish bowl, it can only hold so many fish. “When you add up the biomass from the shad population,” says oceanographer Curt Ebbesmeyer, “the Columbia is producing as much fish as it did when it was full of salmon”.

Food

Dr. Finney’s research also corroborates the importance of nitrogen and phosphorous in the salmon food chain as was discussed in “Humans Without Resources” [Volume 1 Issue 4]. Because the isotopes of nitrogen are different in the ocean and salmon gain more than 99% of their mass in the ocean, it is possible to track the effect of salmon-derived nutrients (from spawned-out fish) in the pelagic zooplankton that is the primary feed of the young fish. If customary numbers of adults fail to return to the ecosystem – whether from climate changes, high predation, or other causes – the lack of carcass-derived nutrients continues the downward spiral.

If you have ever had the opportunity to follow a stream through a mature forest, you probably observed the lack of small vegetation. The large mature trees shade the ground preventing many plants from growing including the algae that grow in the water in more open areas. The lack of diversity in plants leads to a lack of diversity in the small animals that feed on those plants. Is it just coincidence that salmon populations grew to their peak as the West was first being logged or could opening up the streams to the increased light have contributed to increased food supply for the salmon? Are we sure that riparian shade is the solution to increased salmon runs?

Mature conifers (fir, spruce, cedar) draw massive amounts of water from their roots up and out through their needles via transpiration. One consequence of logging the forests was that water went to increase stream flows, thus more salmon habitat. When May Valley was all forest, upper May Creek was a part-time stream and the only salmon were in the lower Canyon. Not everything that man has done has been bad for salmon. As Roger Lowe points out in his Alternative [to the] Snohomish River Basin Near Term Action Agenda, “There are several hundred more miles of river available [in the Snohomish basin] as salmon habitat than before the modifications [made by man].” 
Was it coincidence that salmon flourished as cattle were introduced in most of the West? Or could that cattle by-product (high in nitrogen and phosphorous) we use to fertilize our gardens and crops have helped to feed the plants that feed the zooplankton that the salmon eat? May Valley sure had a lot of fish when Dick Colasurdo had all his dairy cows! Was it coincidence that Mr. Crapper marketed a device that Seattlites used to flush their fertilizer into Puget Sound while the salmon flourished?

Conclusions

It is this author’s opinion that we will never again see the salmon runs of the late 1800s no matter how many of our limited resources we devote to the problem. In the words of James L. Buchal,

 “From a scientific perspective, it is entirely possible that the effect of rising water temperatures is larger than all the salmon mitigation measures that could be devised. No one has tried to figure out whether and to what extent all the efforts we undertake to recover salmon will make any difference in the face of rising temperatures. 

“Longing for a return to 1850s salmon populations makes about as much sense as longing for a return of the Gold Rush. Trying to restore wild salmon populations to such historic levels makes no sense.”

We spend incalculable dollars supporting the bureaucracy that has grown up to “fix” the problem of smaller “wild” salmon runs. We pay those same bureaucrats to club to death the excess runs of “hatchery” fish that manage somehow to avoid the vast fishing fleet. We force severe land use restrictions costing more incalculable dollars on everyone living anywhere near water. How long will we continue to squander resources before reassessing our goal?

The real goal isn’t about fish; it is about money and control. As Will Hall, Snohomish County Senior Planner, explained at a meeting of the Snohomish River Forum, “There are funding opportunities – a lot of them.” The bureaucrats get the money. The habitat evangelists get to control and mold our land to fit their fantasy while we pick up the bill.
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