Frog Deformities Blamed on Farm and Ranch Runoff
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Based on the article above a proposal was written by a federal environmental agency that calls for charging farmers and ranchers a penalty fee based on the type and amount of run-off from their site. You are a host on your own local top ranked cable TV show that reports on local controversial events.  Sacramento TV station 31 is interested in hiring you as a new field report but would like to you tackle this controversial environmental issue to measure your ability to handle the growing concern about water quality in California.  Your task is to write a script for 60 second-120 second spot that would report the cause of the deformity of amphibians and what the impacts might be in our ecosystems.  Questions to consider: Should ranchers and farmers be charged for run-off? Which are more liable; ranchers (raise livestock) or farmers (raise fruit or vegetables)? Does it really matter if frogs have deformities? Concepts to consider: bio-magnification and food web. What impacts will the runoff have on the local the environment?
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Please discuss what you will write first in a group.  Use the graphic organizer to guide your discussion and writing.
	Does it really matter if frogs have deformities? 
Is there anything else that would cause deformities? 



	Why should ranchers/farmers be charged for polluted water?
	How would bio-magnification cause these deformities? 
	List other things that could cause deformities? 

	
	
	

	
	
	

	
	
	

	
	
	


Frog deformities blamed on farm and ranch runoff

By Will Dunham (Reuters) – 

Horrific deformities in frogs are the result of a cascade of events that starts when

nitrogen and phosphorus from farming and ranching bleed into lakes and ponds, researchers said on Monday.
These nutrients from fertilizers and animal waste create dramatic changes in aquatic ecosystems that help a certain type of parasitic flatworm that inflicts these deformities on North American frogs, researchers said.

"You can get five or six extra limbs. You can get no hind limbs. You can get all kinds of really bizarre, sick and twisted stuff," Pieter Johnson, an ecologist and evolutionary biologist at the University of Colorado at Boulder who led the study, said in a telephone interview.
Many ecologists have expressed alarm over the plight of the world's amphibians and the role of human activities in their declining populations.

"We continue to see malformed amphibians all over the place and yet very little is being done to address those questions or even understand them," Johnson said.

While scientists had blamed parasitic infections for deformities seen in recent years in some types of amphibians, this study documented how runoff from farms and livestock ranches drives the process.
The runoff sets in motion a series of events in lakes and ponds where frogs live, the researchers said. The nutrients stimulate the growth of algae, which in turn increases the population of snails. Microscopic parasitic worms called trematodes infect the snails -- and more snails means more worms.
ATTACK OF THE 'ZOMBIES'

The worms reproduce asexually inside the snails, which Johnson said are turned into "zombies" castrated by the parasites, allowing the worms to expel thousands of offspring.

The worms then swarm over tadpoles -- the water-dwelling larvae of frogs -- and burrow at the spots where limbs are developing, forming cysts and causing 
developmental deformities.
But how would a worm benefit from an amphibian having such deformities? Predators such as birds eat the infected frogs and spread the worm back into the ecosystem through defecation. Deformed frogs are more easily caught and eaten, benefiting the worm's life cycle, Johnson said.
To examine the role of nitrogen and phosphorus runoff on the process, the researchers created 36 ponds in Wisconsin and stocked them with snails and frog tadpoles. They added nitrogen and phosphorus and observed the consequenceThe ponds with added nitrogen and phosphorus had their snail population, parasitic worm egg production and infection rate of frogs increase greatly, according to the study in the Proceedings of the National Academy of Sciences.

Johnson said an important area of research is tracking connections between nutrient runoff from all kinds of sources into aquatic environments, and the emergence of disease in people or wildlife.

Digenetic trematodes are parasitic flatworms with complex life cycles, typically involving two or more hosts. Species in the genus Ribeiroia utilize three hosts: planorbid snails, larval amphibians or fishes, and birds or mammals.
THE SILENT SPRING
Sometime in the early 70’s I was looking through the bookshelf in my parent’s home and came upon a book entitled “Silent Spring.” As I started to read it I came to discover that a book could indeed grab my attention. There were only a few at that stage of my life that had. This particular book not only caught and kept my attention; it opened a world to me where I discovered new things about my inner self and how I related to the natural world around me.

My interest in science and how things worked was something I had been aware of most of my life. Up until I read this book I did not know how much those interests would shape the values I took with me into adulthood.

The book, “Silent Spring” written by Rachael Carson left a lasting impression on me as to how everything in nature is connected in some way or another and how the intricacy of those connections were an integral part of all living things. At that time so many years ago I did not realize the impact that her book would have not only on me but on the world at large.

Aside from being a writer, Rachael Carson was an ecologist (long before it was the "in" thing to be) and a marine biologist. It was not only her formal training but her insight and courage that raised the awareness of the scientific and public communities needs to be mindful of the use of pesticides.

In the mid 1940’s she had become concerned about the use of synthetic pesticides, many of which had been developed through the military funding of science since World War II. It was the fire ant eradication program that prompted her to devote her research to pesticides and environmental poisons.

The fire ant program involved aerial spraying of DDT and other pesticides (mixed with fuel oil), including the spraying of private land. Landowners in Long Island filed a suit to have the spraying stopped. Though the suit was lost, the Supreme Court granted petitioners the right to gain injunctions against potential environmental damage in the future; this laid the basis for later successful environmental actions.

The Audubon Society chapter of Washington D.C. actively opposed such spraying programs and recruited her to help make public the government’s exact spraying practices and related research. She gathered examples of environmental damage attributed to the use of DDT and this was the beginning of the four year project that became “Silent Spring”.

As her research progressed, she found a sizable community of scientists who were documenting the physiological and environmental effect of pesticides. Taking advantage of her personal connections with many government scientists who supplied her with confidential information she found two scientific camps when it came to pesticides. One camp dismissed the possible danger of pesticide spraying barring conclusive proof; the other was open to the possibility of harm and the willingness to consider alternative methods such as biological pest control.

In 1959 the USDA’s Agricultural Research Service responded to the criticism of Carson and others with a public service film, Fire Ants on Trial. Carson characterized it as “flagrant propaganda” that ignored the dangers that spraying pesticides (especially dieldrin and heptachlor) posed to humans and wildlife. That spring, Carson wrote a letter published in the Washington Post, that attributed the recent decline in bird populations, in her words, the “silencing of birds,” to pesticide

overuse.

This was also the year of the “Great Cranberry Scandal”: the 1957, 1958, and 1959 crops of U.S. cranberries were found to contain high levels of the herbicide aminotriazole (which was found to cause cancer in laboratory rats) and the sale of all cranberry products was halted. Carson attended the ensuing FDA hearings on revising the pesticide regulations and came away discouraged by the aggressive tactics of the chemical industry representatives, which included expert testimony that was firmly contradicted by the bulk of the scientific literature she had been studying. She also wondered about the possible “financial inducements behind certain pesticide programs”.

Carson’s research at the Library of Medicine of the National Institutes of Health brought her into contact with medical researchers investigating the gamut of cancer- causing chemicals. Carson and her research assistant Jeanne Davis, and with the additional help of the National Institutes of Health librarian Dorothy Algire, found evidence to support the pesticide-cancer connection; to Carson the evidence for the toxicity of a wide array of synthetic pesticides was clear-cut, though such conclusions were very controversial beyond the small community of scientists studying pesticide carcinogenesis. In addition to the thorough literature search, she had investigated hundreds of individual incidents of pesticide exposure and the human sickness and ecological damage that resulted.

Carson’s main argument was that pesticides have detrimental effects on the environment; they are more properly termed “biocides”, she argued, because their effects are rarely limited to the target pests. DDT was a prime example, but other synthetic pesticides came under scrutiny as well – many of which are subject to bioaccumulation.

Carson also accused the chemical industry of intentionally spreading disinformation and public officials of accepting industry claims uncritically. Most of her book “Silent Spring” is devoted to pesticides’ effect on natural ecosystems, but four chapters also detail cases of human pesticide poisoning, cancer and other illnesses attributed to pesticides.

She predicted increased consequences in the future, especially as targeted pests developed resistance to pesticides while weakened ecosystems would fall prey to unanticipated invasive species. Her book closes with a call for a biotic approach to pest control as an alternative to chemical pesticides.

As one can imagine Carson and the others involved with publication of Silent Spring expected fierce criticism and from fear of being sued for libel the book’s scientific chapters were reviewed by scientists with relevant expertise, among whom Carson found strong support.

There was strong opposition to Silent Spring. DuPont (a main manufacturer of DDT and 2, 4-D) and Velsicol Chemical Company (exclusive manufacturer of chlordane and heptachlor) were among the first to respond. DuPont compiled an extensive report on the book’s press coverage and estimated impact on public opinion.

Velsicol threatened legal action against Houghton Mifflin (the books publisher) as well as The New Yorker (where her book was presented in serialized form) and Audubon Magazine unless the planned Silent Spring features were canceled.

Chemical industry representatives and lobbyists also lodged a range of non-specific complaints, some anonymously. Chemical companies and associated organizations produced a number of their own brochures and articles promoting and defending pesticide use.

Robert White-Stevens and former Cyanamid chemist Thomas Jukes were among the most aggressive critics, especially of Carson’s analysis of DDT. According to White- Stevens, “If man were to follow the teachings of Miss Carson, we would return to the Dark Ages, and the insects and disease and vermin would once again inherit the earth.” Others went further, attacking Carson’s scientific credentials (because her training was in marine biology rather than biochemistry) and her personal character. White-Stevens labeled her “a fanatic defender of the cult of the balance of nature”, while former Secretary of Agriculture Ezra Taft Benson in a letter to Dwight D. Eisenhower reportedly concluded that because she was unmarried despite being physically attractive, she was “probably a Communist”.

Many critics repeatedly asserted that she was calling for the elimination of all pesticides. Yet Carson had made it clear she was not advocating the banning or complete withdrawal of helpful pesticides, but was instead encouraging responsible and carefully managed use with an awareness of the chemicals’ impact on the entire ecosystem. In fact, she concludes her section on DDT in Silent Spring not by urging a total ban, but with advice for spraying as little as possible to limit the development of resistance.

The academic community including prominent defenders by and large backed the book’s scientific claims; public opinion soon turned Carson’s way as well. The chemical industry campaign backfired, as the controversy greatly increased public awareness of potential pesticide dangers, as well as Silent Spring book sales. The use of pesticides became a major public issue, especially after a CBS Reports TV special “The Silent Spring of Rachel Carson” aired April 13, 1963. Segments included Carson reading from Silent Spring and interviews with a number of other experts, mostly critics (including White-Stevens); according to biographer Linda Lear, “in juxtaposition to the wild-eyed, loud voiced Dr. Robert White-Stevens in white lab coat, Carson appeared anything but the hysterical alarmist that her critics contended.”

Over the months it has taken to create this website Rachel Carson has come to mind time and time again. I have thought of her often this past spring and summer and wondered what she would think of this world and what we have done to it since her passing in 1964. How would she champion for the natural world today?

We live near Crockett Lake on Whidbey Island in Washington State. It is a sixty acre wetland and vital wildlife habitat. The wildlife here is abundant and diverse which makes this place an amazing place to call home.

She especially came to my mind this spring when Crockett Lake was silent, something we have not experienced before. In the nine years we have lived here the frogs begin their yearly spring singing, at times almost deafening, in the first week of March. This year that sound was not present. Thinking the extremely cold winter we experienced in 2008 – 2009 may have been the cause, but not knowing why, or for sure, we are still puzzled as to why this year was different than the previous eight.

As March turned into April, then May, then June, we noticed that the Great Blue Heron numbers had dwindled to only a few. They are year round residents and nest in a grove of trees by the lake each year so their absence was particularly noticeable this spring. One conclusion we came to is that one of their main food sources, the frog, was not here so they moved somewhere else that could sustain them.

But why weren’t the frogs here this year? We do not have an answer, and can only hope they will return next spring. With all the studies being done worldwide as to peculiar mutations frogs are experiencing, from being born with extra legs or too few legs and some frogs being born with both female and male sex organs and in some parts of the world whole species becoming extinct, one has to seriously wonder. Is the frog our canary in the coal mine? Will they return? If not, why not?

The simple fact that they were not present this spring changed the habits of other species that depend on them as a food source. The question comes to mind how many different species were affected by their absence that we are not aware.

In different states from the west to the east coast of the U.S. there are studies being conducted as to the frog mutations. Some of these studies are showing us that the possibility of our direct effect on the survival of frogs is highly likely.

From the Salinas Valley in California to a pond in the State of Connecticut the use of pesticides and fertilizers draining into waterways where frogs mate and lay their eggs are found to be highly contaminated with toxins. There is yet to be a confirmation that this is the cause of the frogs dilemma, in fact there are critics that claim it is not anything we are doing but a natural disease or parasite that is causing these conditions to take place in these frog communities.

Mutated frogs

We dispel the belief that we have to be told we are directly responsible before we take precautionary steps to avoid contaminating our environment with a cavalier disregard for other living things. I cannot help but think of Rachel Carson’s work and the efforts she put forth to bring to the foreground the importance of how each of our actions has reactions. It is up to us to take a conscientious approach to our role in the natural world. We can achieve the process of feeding ourselves and live in unison with other living creatures too, but we must pay attention and act responsibly.

It was her book and her strife that impressed on me how much a part of the natural world I am. Though it was an uphill climb, Rachel Carson helped lead the way for public awareness to the damage and dangers over use of pesticides can cause. She brought to the foreground that sitting on the sidelines and not getting into the game can have irreparable consequences on the earth, air, water and animals (of which we are one) and did so under the fire of a great deal of criticism, both professionally and personally.

I admire her courage and conviction and respect her for both. If we, each of us, will take it upon ourselves to be half as conscientious as she was with our approach to using pesticides and other chemicals our natural world will be better for it and so will we.




Image from the University of Colorado shows a leopard frog with two extra deformed hind leg caused by an infection by a nasty type of parasitic worm. (Handout/Pieter Johnson, University of Colorado at Boulder/Reuters)











