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HOW LAKE TAHOE’S ECOSYSTEM HAS CHANGED


Things have changed in Lake Tahoe over the past century.  Some of it’s obvious, like the disappearance of Lahontan cutthroat trout and the rise of lake trout (Mackinaw).  But, much more is happening under the surface of the lake.  It’s an interesting story about the perils of  tinkering with ecosystems can have profound effects.


Many of Tahoe’s changes were caused by alterations of its food web, according to a recent paper by Tahoe Research Group scientists.   M. Jake Vander Zanden, Sudeep Chandra, Brant C. Allen, John E. Reuter, and Charles R. Goldman reported their work on “Historical Food Web Structure and Restoration of Native Aquatic Communities in the Lake Tahoe Basin” in the journal “Ecosystems (2003).”


The process started in the late 1800s when cutthroat trout migration was curtailed by a series of dams on the Truckee River.  Then, cutthroat habitat was threatened by putting feisty eastern brook trout in Basin streams and aggressive Mackinaw in Lake Tahoe.  By the late 1930s, cutthroats had disappeared.


Vander Zanden and his colleagues reconstructed changes in Tahoe’s food web since the late 1800s.  How could researchers find data on how things were a century ago?  They used a rather clever idea.  Vander Zanden, et al, searched for museum specimens of Lahontan trout and other aquatic critters to analyze.  They found specimens in such diverse places as the Smithsonian National Museum, the California Academy of Sciences, and the University of Michigan.


Scientists then traced food sources by using what Vander Zanden calls “isotopic signals.”  These are found by analyzing specimens to determine ratios of nitrogen-15 to nitrogen-14 and of carbon-13 to carbon-12.  Now, as your eyes glaze over, you might ask: so what?


Ratios of nitrogen isotopes increase as fish snacks change from prey like tiny water fleas to predators like small fish – and then to larger fish – and so on, up the food chain.  Vander Zanden pointed out that it’s really more like a web, rather than a chain, because top predators that eat smaller fish can also dine on smaller zooplankton.  


Carbon isotope ratios tell scientists if primary food sources are near the bottom of the Lake or closer to the surface.  By analyzing nitrogen and carbon isotopic ratios in fish at the top of the food web, scientists determine what kinds of snacks those fish prefer, and where those snacks come from.  From that, researchers can infer characteristics of the ecosystem.


Vander Zanden and his associates were able to compile information about Tahoe’s ecosystem during the following periods: 1872-94, 1904-13, 1927-42, and 1959-66.  Until the early 1900s, researchers found, cutthroat trout were at the top of the food web, or as fish biologists term it, the highest trophic level.  Then they were replaced by Mackinaw.  In the 1960s, opossum shrimp (mysis) were introduced to provide more food for the Macks.  They multiplied very rapidly in their new home.  But, they grew at the expense of important Tahoe zooplankton, tiny crustaceans called daphnia and bosmina.  Daphnia (the water flea) and bosmina grazed on algae and were important food sources for cutthroats and for kokanee, Tahoe’s land locked salmon.


During the past few decades, researchers note, Mackinaw that once fed on any fish smaller than they were, started to eat mysis instead.  Researchers, and Tahoe anglers, found that smaller Mackinaw exist almost entirely on mysis, while larger Macks dine on fish.  Researchers also found that forage fish (fish that larger fish eat) populations have drastically shrunk.  In addition, there’s a hint that bottom organisms are also losing ground, perhaps because lake clarity has decreased.  That would mean that less light is reaching the deeper  periphyton beds, reducing food sources for bottom feeders.


Why do Mackinaw now depend on mysis, and why are forage fish disappearing?  Nobody is sure, but speculation goes something like this.  As mysis became plentiful, Mackinaw food sources grew, and that led to increased Mackinaw populations.  Increased Mackinaw populations were too much for forage fish, and they declined, leaving mysis to be even more important for Mackinaw sustenance.


So, this adds up, according to Vander Zanden and colleagues, to a profound change in Lake Tahoe’s food web and ecosystem.  The Lake has lost several native species, because it’s no longer hospitable for them.  And, it was caused mostly by planting Mackinaw and mysis. Studies at Cascade Lake show that its ecosystem today is much like Tahoe’s was a century ago.  Cascade hasn’t suffered from tweaking by fishery managers.


Can cutthroats and other natives make it back to Tahoe?  Vander Zanden said that “the question should be: can they coexist (with Mackinaw)?”  He added that “science will help figure out how it can be done.”  Then it would be up to resource managers to decide if it’s feasible.  Research at Fallen Leaf Lake could provide answers.  Food sources at Fallen Leaf Lake are appropriate for both cutthroats and Mackinaw.  Can they coexist?  Fallen Leaf Lake could well be the laboratory to test ideas and find answers.


Send any comments to basinwatch@sbcglobal.net



