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Abstract 
 

The Pickerel Frog (Rana palustris) has not been found in Kansas for nearly 70 years.  

Only three specimens have ever been documented from the state, two of them from 

Cherokee County (probably at Schermerhorn Cave) and one in Crawford County 

(probably an introduction from fish-stocking).  Reasons for the disappearance of this 

species are not known, but several explanations are plausible.  First, the most likely 

reason for the extirpation of Pickerel Frogs is the extensive lead and zinc mining that 

took place throughout Cherokee County, Kansas.  Second, the creation of a city park at 

Schermerhorn Cave south of Galena for human recreation probably had a negative impact 

on any populations along Shoal Creek. 

Because it represents the best habitat for the Pickerel Frogs in Cherokee County, 

Schermerhorn Cave was selected as the release site for this project.  This cave is located 

in a city park south of the city of Galena, and a conservation easement has been placed on 

the property by the Kansas Department of Wildlife and Parks.  Permits were obtained 

from Kansas and Missouri to undertake this project, and over the course of two years, 

120 Pickerel Frogs (28 males, 15 females, and 77 sex undetermined) were collected and 

released at Schermerhorn Cave.  The frogs were weighed (grams), measured 

(centimeters), and the sex recorded when it could be determined.  Over the course of the 

study, nine frogs were recaptured.  Seven showed weight gain, one stayed the same, and 

one lost weight.  No breeding is known to have occurred, but it is too early too make any 

determination as to the success of this project.  Breeding can occur years from now, when 

the large numbers of juvenile frogs released begin to reach sexual maturity. 
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Introduction 

In the wake of human advancement, we have done many things to disrupt amphibian 

populations.  Humans have overpopulated the earth and significantly altered its habitats 

through agriculture; overgrazing; logging; commercial, recreational, and residential land 

development; landfills; deforestation; on- and off-road vehicles; wetland drainage; water 

diversion and impoundment; increased commercial and residential water consumption; 

sewage treatment; pollution through the use of biocides and pesticides, heavy metals, 

radioactivity, and many unknown chemical effects; acid rain; infectious diseases and 

other pathogens; introduced species, especially fish; collection of wildlife for the pet 

trade; scientific research; medicine, and for food (Stebbins 1995, Doyle 1998, Halliday 

1998). 

Of these impacts, the most significant local threat to amphibian populations is habitat 

alteration.  Habitat alteration is a broad category, but of most concern to amphibian 

populations are clearing of forests, and drainage or other alteration of wetlands 

(Duellman 1986). 

Forests, especially in the tropics, are being cleared at alarming rates.  It is in these same 

forests that the greatest diversity of anurans occurs (Duellman 1986).  The world’s 

wetlands are extensively used for breeding by amphibians.  Destruction of these wetlands 

has led to the decimation of innumerable populations of amphibians throughout Europe 

and the Middle East, and many populations are under serious threat in the wetlands of the 

southeastern United States, specifically the Everglades in southern Florida (Duellman 

1986). 
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The second most significant threat to local amphibian populations is pollution.  The 

extensive use of insecticides and herbicides throughout the world leaves behind residues 

that contaminate the water and soil, which in turn, severely affects amphibian 

populations.   Amphibian eggs and larvae are particularly susceptible to water pollutants.  

The tadpoles of the spotted frog (Rana pretiosa) are killed by nitrate levels low enough to 

pass the drinking water standards set by the U. S. Environmental Protection Agency 

(Mattoon 2000).  Even pollutants that would not kill adult amphibians or larvae may 

affect the development of eggs and embryos.  This causes high percentages of 

abnormalities, decreased development rates, a prolonged larval stage, and stunted young 

(Duellman 1986).   

Introduction of an exotic species can have disastrous effects on native amphibian 

populations.  Studies on amphibians introduced into the United States show a lesser 

impact on native amphibian species.  No native species is known to have become extinct 

due to the introduction of an exotic species.  In southern California, introduced African 

Clawed Frogs (Xenopus laevis) have had little or no effect on native species (Duellman 

1986).  Also, the Cane Toad (Bufo marinus) has shown no evidence of being detrimental 

to native frog populations in southern Florida (Duellman 1986).  Not all amphibian 

introductions are as benign.  The Cuban Treefrog (Osteopilus septentrionalis), which eats 

other frogs, may be having an effect on populations of Hyla cinerea and H. squirella, two 

native treefrog species (Duellman 1986).  Bullfrog introductions across the United States 

have resulted in competition with local frogs.  After the introduction of the Bullfrog into 

California in the early 1900s, many populations of the Red-legged Frog (Rana aurora) 

and the Foothill Yellow-legged Frog (R. boylii) disappeared.  It is unknown if they were 
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out-competed by the Bullfrog, or if the Bullfrogs simply consumed the smaller species.  

Imported into South Korea in the early 1970s for food, the Bullfrog caused such a decline 

in native frogs and other small animal species, that the government started an anti-

Bullfrog campaign, complete with bounties and hunting contests (Mattoon 2000).   

The threat posed by amphibian introductions is; however, minor when compared to 

introductions of exotic fishes.  It is important to realize that a species does not have to 

originate in another country to be considered exotic; it only has to be a species not 

naturally found at that location.  For example, trout are native to the United States, but 

they are routinely used to stock lakes and ponds for fisherman.  If these fish are 

transplanted to a new area or, worse yet, to previously fishless bodies of water, they can 

disrupt entire ecosystems.  For example, the Yosemite region of California’s Sierra 

Nevada Mountains had no native fish found at elevations above 1500 meters, so it stood 

to reason that local amphibian species would not have been adapted to large aquatic 

predators.  These bodies of water were heavily stocked in the 1920s, resulting in several 

declines and disappearances (Mattoon 2000).  Since most fishes will eat amphibian eggs, 

larvae, and tadpoles, and many will eat adult amphibians, introductions of alien fish 

species may have had severe repercussions on amphibian populations.  Additionally, the 

Yellow-legged Frog spends the first three years of its life in the vulnerable tadpole stage, 

allowing introduced fishes more time to prey on them (Baker 2000).   

To illustrate the effect that introduced fishes can have on a frog population, Vance 

Vredenberg, a graduate student at the University of California, Berkeley, decided to 

remove the fish from a lake to test the effect on frog populations.  He chose a lake in 

King’s Canyon National Park, a lake that had been stocked with trout and held no frogs, 
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and was near a second lake that had never been stocked and contained Mountain Yellow-

legged Frogs (Rana muscosa).  In 1997, Vredenberg used a gill net to remove over 500 

fishes, mostly the introduced trout.  When he returned the following summer, the 

Mountain Yellow-legged Frogs had re-colonized the lake (Phillips 1999).   

Collection of amphibians from the wild is an often-overlooked reason for their decline, 

and commercial collecting has the most devastating impact.  Commercial collectors 

capture frogs for the pet trade, for medicine (mostly Asian apothecary use) (Stebbins 

1995), and for food.  Pet-trade collecting is big business, and one that is increasing 

rapidly: four times as many amphibians were legally imported to the United States in 

1992 than were imported in 1990 (Phillips 1994).  There are few regulations on how 

amphibians have to be shipped; consequently, many arrive at their destination dead or 

dying (Phillips 1994).  Collection for food has put great pressure on many species of 

frogs, especially those of the genus Rana.  These frogs are sought after because of their 

long, meaty (for a frog), legs (Phillips 1994).  Two European species, Rana esculenta and 

R. ridibunda, are often exported as food items (Duellman 1986).  In 1975, over two 

million of these frogs were exported from Greece (Duellman 1986).  Imports into 

Switzerland ranged between 995,000 and 1,800,000 frogs per year, each year, from 1976 

to 1980 (Duellman 1986). 

Scientific collecting occurs to a much lesser extent than capture by commercial 

collectors, perhaps because most scientists are aware of the problems of over-collecting 

and take the minimum needed to conduct their work (Duellman 1986). 

Logging in the southeastern U. S. is threatening one of the world’s largest assemblages of 

salamanders.  A large proportion of salamander species (about 60%) belong to the family 
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Plethodontidae.  Members of this family lack lungs and breathe through their skin, which 

must remain moist to allow for gas exchange, or they will suffocate (Mattoon 2000).  

This makes these salamanders extremely sensitive to changes in temperature and 

humidity.  Small-scale, selective logging can reduce local populations, because it opens 

the canopy, which in turn dries out the forest floor.  Large amounts of logging, or even 

worse, clearcutting, can kill entire populations or extirpate species of salamanders.  

Hardwood logging in the southeastern U. S. is expected to overtake the hardwood growth 

rate by 2010 (Mattoon 2000).  The Red Hills Salamander (Phaeognathus hubrichti) is 

listed as threatened in Alabama, due to deforestation (Mattoon 2000).   

Amphibian loss due to deforestation is probably much greater in the tropics, but it is 

much less well researched.  In Sri Lanka, for example, amphibian species are severely 

threatened by deforestation.  Until 1993, Sri Lanka was thought to have only 38 species 

of amphibian, but following a five-year study, 200 more species of amphibian found only 

on Sri Lanka were discovered.  Today, Sri Lanka is considered to have the highest 

number of amphibian species per unit area in the world.  This is remarkable when one 

considers that this is just a remnant of what it once was.  In the past 150 years, Sri Lanka 

has lost 96% of its rainforest.  Researchers, checking the records from the naturalists that 

explored Sri Lanka before the 1900s, found that more than half of the amphibian species 

listed were no longer present today (Mattoon 2000).  The small parcel of rainforest 

remaining is protected, but it continues to be harvested illegally for firewood by local 

people.   

It is often easier to determine the cause of local declines, but many amphibian declines 

are occurring in seemingly pristine habitats.  This has led researchers to look for global 
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reasons for such declines.  Rapidly changing global temperature is one such reason for 

decline.  Because amphibians are very moisture-dependant, they are vulnerable to 

extreme changes in temperature and dryness.  Abnormally cold or warm weather, 

especially when coupled with drought, can prevent reproduction.  A long spell of adverse 

weather could result in rapid population declines.  Although some species may live for 

more than a decade, resulting in more reproduction chances in uncertain environments, 

others with shorter life spans may be expirtated.  Another likely possibility is increased 

ultra-violet radiation from a global thinning of the ozone layer.  Studies in Oregon, 

monitoring egg development and hatching success, have shown that from the 1950s 

through the mid-1980s, egg mortality in the Cascades Frog (Rana cascadae), Pacific 

Chorus Frog (Pseudacris regilla), and Western Toad (Bufo boreas), was no more than ten 

percent.  During the 1990s, the success rates for the Cascades Frog and the Western Toad 

fell, dropping to 50% in some areas and as low as 90% in other areas.  Yet, when eggs 

from the areas with high mortality were removed and raised in the laboratory, over 99% 

survived through metamorphosis (Blaustein 1998).  Testing showed that heavy metals 

and pesticides were not found in these areas, and pH values were near neutral, leaving 

UV-B radiation as the leading possibility.  Other reasons leading researchers to suspect 

UV-B radiation were the facts that: (1) egg mortality was occurring at elevations above 

1500 meters, (2) higher elevations may receive more UV-B than lower elevations, and (3) 

the affected species tend to lay their eggs in open, shallow water exposed to the UV-B 

radiation (Blaustein 1998).   

In 1997, field experiments were conducted in Oregon and Washington to test if UV-B 

could be causing higher mortality rates in frogs.  Newly laid eggs from all three species 
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mentioned above were placed into enclosures with wire mesh bottoms.  The enclosures 

were placed into the water where the eggs were collected.  The enclosures were prepared 

three different ways.  One-third of the enclosures had a lid made from a UV-B blocking 

filter, one-third had a filter that allowed the UV-B to pass through unhindered, and one 

third had no lid. The experiments showed that there was no difference in the hatching 

success of the Pacific Chorus Frog among the three enclosure types, suggesting that 

embryos of the Pacific Chorus Frog must be very resistant to ambient UV-B levels.  The 

success of the Cascades Frog and the Western Toad was significantly greater in the 

enclosures with the UV-B blocking filter.  Follow-up studies on other species showed 

that Long-toed Salamanders (Ambystoma macrodactylum), Northwestern Salamanders 

(A. gracile), California Chorus Frog (Pseudacris cadaverina), and the California Newt 

(Taricha torosa), were all affected by the ambient UV-B levels (Blaustein 1998).   

Adding to amphibian susceptibility is the seasonal fluctuation of the ozone layer.  The 

ozone layer in both hemispheres is at its weakest during winter and spring, seasons when 

many species lay their eggs (Mattoon 2000).  Eggs, larvae, and adults amphibians that 

live and develop in areas exposed to sunlight have melanic pigment along their upper 

surfaces.  This pigment helps to protect against ultraviolet light damage, a fact that is 

especially important to individuals that live in clear, shallow water, or at high elevation.  

Adults that live at high elevation and latitude are often heliothermic (sun baskers), 

sunning themselves to elevate their body temperature.  These characteristics may lead to 

increased vulnerability as the ultraviolet light level increases due to a thinning of the 

ozone layer (Stebbins 1995).  The damage that UV-B inflicts upon amphibians is not 

limited to the eggs; adults are also affected.  Studies have linked UV-B radiation with 
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retinal damage in the Cascades Frog.  As the UV-B radiation damages the retina, the 

resulting decline in vision would cause a frog to be less successful at acquiring food and 

avoiding predators (Anonymous 2000). 

Exposure to ultra-violet radiation may compromise the immune system of amphibians, 

causing them to become more susceptible to pathogens.  Recently, amphibian deformities 

have been reported with growing regularity.  Deformities resulting in extra legs have 

been linked to a trematode parasite known as a fluke.  These flukes have always been 

found in the amphibian environment.  The fluke spends part of its life cycle in a snail.  

Snails eat algae, and with the increase in fertilizer runoff, there has been an increase in 

algae for the snails to eat. This increased the number of snails, thereby increasing the 

number of flukes that preyed on the amphibians.  However, it is the immune deficiency 

caused by ultra-violet radiation that has prevented the amphibians from keeping flukes in 

check (Anonymous 2000).   

A condition called “red leg” has been cited as the cause of several amphibian deaths.  

Red leg is caused by the bacterium Aeromonas hydrophila, but usually only in immuno-

compromised individuals can the bacterium spread enough to cause death (Halliday 

1998).   

Discoveries of dead and dying frogs in Panama and Queensland, Australia, resulted in 

researchers identifying a new pathogen, a fungus of the phylum Chytridiomycota, that 

was the cause of death at both of these widely-separated locations.  This chytrid fungus 

infected the skin of the amphibian, and interfered with respiration and water absorption 

through the skin.  The pelvic patch, an important site for water absorption, was 

particularly affected (Halliday 1998).  This fungus has many interesting features.  The 
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chytrid fungus is the first member of a new genus.  Rather than a typical branched, 

filamentous structure, it looks like a protozoan, so much so that it was originally 

identified as a protozoan.  Chytrid fungi are commonly found in soil, and have been 

known to infect plants and insects, but this is the first species known to be a vertebrate 

pathogen.  Also, the chytrid fungus only attacks adult amphibians, apparently having no 

effect on their larvae.  This is because the fungus only attacks skin that contains keratin, 

which occurs only in post-metamorphic individuals (Halliday 1998). 

Mining has had severe impacts on many species of vertebrates, particularly those that are 

semi-aquatic.  All mining degrades habitat, but the mining of metals is the most 

threatening to wildlife, and has special significance to Pickerel Frogs in Kansas. 

In 1876, lead and zinc were discovered in Cherokee County, Kansas.  Two miners from 

Joplin, Missouri, found lead ore near Short Creek (see Figure 1) at a depth of four and 

one-half meters (Cutler 1883).  Even though lead and zinc were found throughout the 

area, mining and smelting of these metals was confined mostly to the Galena-Pittsburg 

District, with the first modern (at the time) smelter for lead ore being built at Galena, in 

1879. This operation could smelt 32,727 kg of ore per day (Cutler 1883).  Lead 

production around Galena ranged from 50,000 kg in 1877 to almost 14 million kg in 

1897, after which production began to decline.  Initially, zinc output was considerably 

smaller than lead:  1 million kg was produced in 1881, and output peaked in 1898 with 68 

million kg (Connelly 1928).  Figure 2 shows the mine tailings from sites in the area, and 

reveals how lead, zinc, and other contaminants entered the water. 

Even though the majority of the small mines that flourished in southeastern Kansas are no 

longer in operation, they continue to pollute the environment.  The remains from past  
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Figure 1.   Map of southeastern Kansas:  area shaded in yellow 

represents the expanded view in Figure 2.
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Figure 2.   Map of the release site and the city of Galena.  Mine tailings 

are shown in yellow.
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mining operations, unfilled mine shafts and pits, and huge piles of tailings (See Figure 2), 

contaminate streams as water containing the metallic compounds drains off or out of 

them.  Too few studies have been conducted to determine the impact that mining 

contamination has on amphibian populations, and none, to my knowledge, has been done 

on the Pickerel Frog.   

A study done in Clear Creek County, Colorado, in 1976 closely mimics the problems 

seen in Cherokee County, Kansas.  Clear Creek County was extensively mined 

throughout the nineteenth century.  As of 1976, there were no known populations of any 

amphibians found in the county, even though there were large populations of Barred 

Tiger Salamanders (Ambystoma tigrinum), Western Toads (Bufo boreas), Woodhouse’s 

Toads (Bufo woodhousei), Western Chorus Frogs (Pseudacris triseriata), and Northern 

Leopard Frogs (Rana pipiens) found in adjacent counties (Porter 1976).  The acid and 

mineral pollution from the mine drainage appeared to be the most likely culprit for the 

absence of amphibians.  Researchers tested this hypothesis by using eggs of the Western 

Toad (Bufo boreas), collected from Black Lake, in adjacent Summit County, and 

attempting to raise them in different dilutions of water taken from the mine drainage, also 

using water from Black Lake as a control.  All eggs placed in the mine drainage died 

within 12 hours, while the eggs placed in water from the Black Lake developed normally.  

The mine drainage had a pH of 2.79, and contained 260 mg/l of iron, 39 mg/l of zinc, and 

3.7 mg/l of copper, while the Black Lake water had a pH of 7.10, and had negligible 

quantities of iron, zinc, and copper (Porter 1976).  Bioassays performed in various 

dilutions of the mine drainage showed that the maximum level that the eggs or larvae 
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could tolerate was between 0.06 and 1.2% of the original drainage concentration.  The 

0.06% drainage dilution had a pH of 5.0 and contained 0.156 mg/l of iron, 0.023 mg/l of 

zinc, and 0.002 mg/l of copper, or levels nearly 1000 times less than those of the original 

concentration (Porter 1976).  The zinc (one of the two most sought-after metals in Kansas 

mining) concentrations alone in the mine drainage were enough to cause 100% mortality 

in Western Toad larvae in 24 hours.  Also, zinc became lethal to these amphibians at 

concentrations between 0.023 mg/l and 0.5 (the mine drainage was 39 mg/l) (Porter 

1976).   

Lead, also heavily mined in Kansas, is commonly known to be toxic and bioaccumulated 

in semi-aquatic species.  Lead levels as low as 1.0-5.1 micrograms/liter have been shown 

to lower survival rates, reduce growth, and impair reproduction.  Over 3 billion kg has 

been released into the environment over the past 5000 years (Crosby 1998).  Recently, 

restrictions have been placed on lead-based paints, lead shot used in hunting, and the use 

of leaded gasoline, but lead still gets into the environment from lead mining (including 

non-operating mines), and the production of batteries for automobiles, and undoubtedly 

has a negative impact on amphibian populations.   

Coal was also mined throughout Kansas, with Crawford and Cherokee counties leading 

the state in production (about nine-tenths of the coal was mined in these two counties; 

Arnold 1914).  Coal mining tends to put large amounts of carbon into the streams and 

other water bodies near the mine.  The carbon then reacts with the oxygen in the water; 

this depletion prevents many amphibian species from getting enough oxygen to survive. 
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Bio-indicators 

Amphibians have many characteristics which, taken together, make them more 

susceptible to subtle environmental changes and contamination than any other vertebrate 

group.  This susceptibility means that the amphibians can be used as indicators of 

environmental health.  In areas under subtle environmental duress, amphibians are often 

the first indicators that an environmental change has taken place.   By assessing 

amphibian populations, their presence or absence, an area’s health can be determined.  

These characteristics are as follows (adapted from Stebbins and Cohen 1995): 

1. The Amphibious Life Cycle.  Most amphibians [amphibian is Greek meaning 

“double life” (Mattoon 2000)] spend part of their life in the water, and part on 

land.  This lifestyle means not only do the water conditions need to be right 

for breeding, but also the animal is susceptible to environmental pollution and 

degradation both in the water and on the land, possibly encountering the 

“worst of both worlds.”   

2. Absorptive Surfaces.  All amphibians utilize their skin, to some degree, for 

respiration and water absorption.  The skin of adults and juveniles, as well as 

the surfaces of the eggs, are highly permeable to liquids and gases.  This 

permeability provides easy access for chemicals and pathogens to enter their 

bodies from the air, water, or from terrestrial sources.  This problem is 

compounded because the gut of many amphibians is permeable to allow for 

rapid rehydration.  This basically gives contaminants quick access to areas 

where they can do the most damage.   
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3.  Food Habits.  Tadpoles of most frog species forage on particles of plant and 

animal matter, in the water, at the surface, and along the bottom.  Some 

chlorinated chemicals adhere to this particulate matter, especially at the 

surface and along the bottom.  Since most of the chemicals are fat soluble, and 

can accumulate in the fat deposits where they may remain for the life of the 

animal.  After metamorphosis, adult amphibians feed almost exclusively on 

animals, particularly insects, causing them to be subjected to the effects of 

biomagnification, where persistent chemicals that have accumulated in the 

tissue of the prey are passed entirely to the amphibian as it ingests them.   

4. Fragmented distributions.  Amphibians generally require cool, moist 

environments throughout their life cycles. This automatically leads to a 

natural fragmentation of their range.  Species that have a fragmented 

distribution are more susceptible to population losses.  Once expirtated from 

an area it may be difficult or impossible for an amphibian species to 

recolonize.  

5. Sequestered Tissue Contaminants and the Amphibious Life.  The restructuring 

of body and physiology that amphibians, especially anurans, undergo during 

metamorphosis places great stress on them, and increases their vulnerability to 

predators.  The rapid hormonal, physiological, and anatomical changes impair 

the way they feed and move.  What would be the effects if stored 

contaminants, like those that may be in fat deposits, were to be released into 

the changing amphibian at this critical time of development?  Hormones 

control metamorphosis, so what would be the effect if the chemicals were 
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hormone mimics, potentially turning on or off developmental processes at the 

wrong time?  There are two other periods in an amphibian’s life when it is 

more susceptible to this form of contamination.  First, following 

metamorphosis, young amphibians undergo a large share of their growth 

while estivating and/or hibernating, during which time they draw solely on 

their fat reserves.  Second, when adults, like those of the Southern Spadefoot 

(Spea multiplicata) undergo estivation and/or hibernation, they may use up to 

40% of their body fat and 16% of their body water.  These nutrient-depressed 

animals are stressed and may be particularly susceptible to internally-released 

contaminants.   

6. Breeding Cycle.  Amphibian species, particularly as adults, undergo large 

shifts in energy demands, from low energy needs during estivation and/or 

hibernation, to extremely high-energy requirements for reproduction.  

Vocalization by male anurans creates large energy demands during a time 

period when they are eating less or may stop altogether.  As was described 

above in part 5, as amphibians utilize their fat reserves, any fat-soluble 

chemical present would then be released into the bloodstream.  This release 

would be rapid in species that emerge from estivation and/or hibernation and 

commence breeding.  This effect has particular significance if the newly 

emerged amphibian has a stressed immune system from the low temperatures, 

desiccation, and other factors that result from their over-wintering strategy.  

This takes on another aspect in females.  While undergoing vitellogenesis 

(establishing the yolk supply for their eggs), females draw on their fat 
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reserves.  As the fat (and any contaminants it contains) is metabolized, it 

enters the female’s bloodstream where it may be stored in the eggs, resulting 

in a contaminated food supply for the developing embryos.  Storing these 

contaminants in the eggs may be beneficial to the female, allowing her to 

cleanse her system, but it is at the expense of the young.  Moving of 

contaminants from the female to the eggs has been shown in other vertebrate 

species, most notably in the Bald Eagle (Haliaeetus leucocephalus).  In the 

Bald Eagle, the consumption of fish contaminated with DDT resulted in a 

build up of the toxin in eagle’s body.  The female would pass the DDT on to 

her eggs, resulting in thin shells that would break under the eagle’s weight 

when she would try to incubate them.  Females of many amphibian species 

have been known to reabsorb their eggs when faced with serious energy 

demands, essentially bringing the contaminants back into her bloodstream.   

 

Amphibian Protection 

Amphibians are one of the most imperiled of all animal groups; yet, they are one of the 

least protected.  Only 27 species of amphibian are listed on the United States Threatened 

and Endangered Species List.  This number is fewer than all other animal groups except 

arachnids (6 species) and crustaceans (21 species).  Birds have ten times, and mammals 

12.5 times as many species listed (see Appendices 3 and 4).  The U. S. Threatened and 

Endangered Species List is not indicative of the species that are the most imperiled (i.e. 

the most in need of protection), but of the animals that are most in the public eye.  The 

environment needs laws that are geared to protect the most susceptible species.  If the 
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natural environment is in good enough health for amphibians, then other species of 

wildlife will also benefit from this protection.  

 

Methods 

Determination that a reintroduction of the Pickerel Frog to Kansas was warranted was 

made by consulting with Joseph T. Collins (Kansas Biological Survey).  Following this, 

plans were made on how the reintroduction could best be accomplished.  The first step in 

this process was locating a suitable release site.  Schermerhorn Cave appeared to fill the 

necessary requirements.  Schermerhorn Cave is located in a city park just south of the 

town of Galena, Kansas (see Figure 2).  Schermerhorn meets the habitat requirements of 

Pickerel Frogs in three ways.  First, it is located in the Ozark Plateau, and comprises the 

necessary habitat type.  Second, even though the town of Galena (see Figures 2 and 3) 

was the major processing site for the lead and zinc mining that occurred throughout the 

county, Schermerhorn appears to have remained unpolluted.  This is assumed because of 

the presence of several species of amphibians found both in the cave and in the stream 

that flows from the mouth of the cave.  The most important indicators of Schermerhorn’s 

health is the presence of four species of salamanders: Longtail Salamander (Eurycea 

longicauda), Cave Salamander (Eurycea lucifuga), Many-ribbed Salamander (Eurycea 

multiplicata), and the Grotto Salamander (Typhlotriton spelaeus).  All four of these 

amphibians do not fare well in poor water conditions.  The third reason that 

Schermerhorn was chosen as the reintroduction site was the presence of other caves and 

springs in the vicinity.  Their close proximity would permit the frog population to grow 

and colonize nearby areas.  The presence of a grate across the cave mouth gave added 
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protection to the cave environment by preventing people from gaining access to the 

caves’ interior where Pickerel Frogs might over-winter (see Figure 3).  After this 

relocation site was chosen, permits were obtained from the Kansas Department of 

Wildlife and Parks (KDWP) and the Missouri Department of Conservation (MDC) (1999 

permits:  KS SC-152-99, MO 10320; 2000 permits:  KS SC-131-2000, MO 10848).  

Permits from Missouri to collect Pickerel Frogs and their eggs for relocation to Kansas 

(see Figure 4) initially allowed only for collection of eggs.  Adult frogs were eventually 

added to the permit after ten, two-day trips failed to locate any eggs.  Conditions did not 

arise for the species to breed in any of the locales were they were known to have bred 

previously.  Kansas permits allowed me to import these frogs to Kansas for the purpose 

of releasing them at Schermerhorn Cave (see Figure 5). 

Over the course of the next two years, 14 additional trips were made to collect Pickerel 

Frogs. These trips resulted in 120 (28 males, 15 females, 77 sex undetermined) Pickerel 

Frogs collected, mostly by hand, but a few by net, and relocated to Schermerhorn Cave.  

Before their release at Schermerhorn, each frog was weighed (grams) using a 100 g 

hanging scale, snout-vent-length (SVL) was measured (centimeters), and sex was 

determined, where possible.  During the breeding season, males could be determined by 

the presence of an enlarged toe on each front foot (used for holding on to the female 

during amplexus), or if they emitted release calls when grasped behind each front limb.  

Females were determined by palpating egg masses within their body cavity.  Any 

individual that was not readily placed into one category or the other was placed in the 

“unknown” grouping; most of these individuals were juvenile animals.  Toe clipping was 

used to mark each individual, to permit identification of recaptured animals.  Toes were  
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Figure 3. Top: Exterior view of the release site for this project, 

Schermerhorn Cave, Cherokee County, Kansas. 

  Bottom:  Interior view of Schermerhorn Cave.
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Figure 4.  Original Pickerel Frog collection sites in Missouri.
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Figure 5. Pickerel Frogs being transported from Missouri to Kansas 

release site in a five-gallon bucket. 
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numbered from left to right, beginning with the front feet and then proceeding across the 

hind feet (see Figure 6). The weights, lengths, sex, date released, and location of original 

capture were recorded (see Appendices 1 & 2).   

 

Description 

The Pickerel Frog (Rana palustris) has smooth, moist skin and a rounded snout.  There 

are two parallel rows of roughly square spots between the raised folds of skin on each 

side of the back that run from behind the eye to the thigh, and yellow or orange pigment 

under the arms and under the thighs (Collins 1993).  The base color can range from light 

brown, tan, to gray.  The spots are dark brown and lightly bordered.  The raised folds of 

skin on each side of the back can be white, gray, or light yellow.  The belly is white.  The 

males have an enlarged finger on each hand during the breeding season, and can thus be 

distinguished from the females.  Females have heavier bodies than the males during the 

breeding season.  Adult Pickerel Frogs can attain an average length of 43-75 mm.  The 

largest Kansas specimen was a female (KU 17471), collected from Cherokee County 

with a total length of 71 mm (Collins 1993).  The largest specimen released during this 

project was a female (ID  4-18), whose total length was 88 mm, caught at the Dr. John 

Alva Fuson Conservation Area in Missouri and released on 7 March 2000.  This species 

of frog can secrete an irritating, somewhat toxic secretion from its skin, possibly as a 

predator deterrent (Collins 1993).  Most frog-eating snakes will not eat Pickerel Frogs 

(Johnson 1997).  This secretion is toxic to other amphibians and some reptiles, and care 

should be taken by individuals handling these frogs to keep their hands away from their 

eyes, nose, mouth, and other mucus membranes (Collins 1993). 



 

 24 
 

 

 

 

 

 

 

 

 

Figure 6. Numbering methodology of Pickerel Frog toes for 

identification.
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Habits and Habitat 

A population of Pickerel Frogs, from Boone County, Missouri, was studied for several 

years and a partial overview of this study follows.  During the hot weather of the summer, 

and the cold weather of the winter, the Pickerel Frog takes refuge in wet caves (Johnson 

1997).  This is the only Missouri species of frog that is found in caves with great 

regularity and in high numbers, with one particular cave containing hundreds of Pickerel 

Frogs.  Wet caves maintain a relatively constant temperature and humidity level, and 

provide an excellent site for the Pickerel Frogs to overwinter.  If the conditions outside 

the cave are conducive, the frogs will venture out to feed, but starting as early as late 

September, they will begin to move deeper into the cave where the temperature is more 

stable.  Beginning around March, the frogs will leave the cave, searching for suitable 

breeding sites.  The frogs then feed on a variety of spiders and insects through the spring 

and summer, with some heading to the cave around July (Johnson 1997).  In areas 

without suitable caves, Pickerel Frogs will overwinter in the mud at the bottom of ponds 

and streams (Johnson 1997).   

 

Breeding 

No information is available for Pickerel Frogs breeding in Kansas, but breeding habits 

can be inferred to be similar to specimens in adjacent southwestern Missouri, especially 

since the frogs used in this reintroduction are Missouri specimens.  In Missouri, Pickerel 

Frogs breed in ponds, sloughs, and water-filled ditches, usually from March through 

May.  As many as a dozen or more males will chorus from one or two spots along the 

edge of the breeding pool. The male Pickerel Frog’s call has been described as a low-
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pitched descending snore that is from one to two seconds in duration.  Males have been 

known to chorus underwater (Johnson 1997).  Amplexus takes place after the female 

approaches a male that she has chosen, based on his call (Johnson 1997).  The female will 

then lay her globular mass of eggs, which she will attach to a stick or other submerged 

item in shallow water.  In one Missouri population, each female laid between 700 and 

2,900 eggs.  In about ten days the small tadpoles will begin to hatch, and depending on 

the temperature of the water, will start to metamorphosis after three months (Johnson 

1997).   

 

Distribution 

In the United States, Rana palustris occurs from the Gaspe Peninsula in Quebec, Canada, 

to the west end of Lake Superior, and southward to the Gulf Coast of Texas.  It is absent 

in the predominantly prairie regions of Illinois and adjacent states and, except for a relict 

population in Conecuh County, Alabama, does not occur on the coastal plain of Alabama 

and Georgia (see Figure 7).  North of the coastal plain boundary, Rana palustris occurs 

where the water is cool and clear.  On the Coastal Plain, it occupies floodplain swamp.  In 

karst topography it is often confined to the vicinity of the mouths of caves (Schaaf 1971).  

In Kansas, Rana palustris is restricted to the Ozark Plateau in the extreme southeastern 

corner of the state (Collins 1993). 
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Figure 7.   Range of the Pickerel Frog (Rana palustris).  The solid circle 

marks the type locality; open circles indicate other records 

(Schaaf 1971).
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Results 

Frog Morphometrics 

A total of 116 weights (in grams) and snout-vent lengths (in centimeters) were made from 

Pickerel Frogs for this project.  Four frogs were released without being measured.  The 

mean (+ SD) weight and SVLs of 28 males was 16.61 + 6.29 g and 6.08 + 0.90 cm, 

respectively.  Weights were correlated significantly with SVLs (r = 0.77, df = 27, p < 

0.001).  The mean (+ SD) weight and SVLs of 15 females was 31.60 + 9.41 g and 7.38 + 

0.75 cm, respectively.  Weights were correlated significantly with SVLs (r = 0.96, df = 

14, p < 0.05).  The mean (+ SD) weight and SVLs of 73 of unknown gender was 5.86 + 

8.82 g and 4.36 + 1.07 cm, respectively.  Weights of unknowns were correlated 

significantly with SVLs (r = 0.87, df = 72, p < 0.001).  Overall, Pickerel Frog SVLs and 

weight were correlated significantly (r = 0.93, df = 114, p < 0.001) (Figure 8). 

Two-tailed t-tests were used to make comparisons on the weights and SVLs among the 

three gender categories.  The male-to-female comparison of weight (t = 1.72, df = 42) 

and SVL (t = 1.45, df = 42) showed no significant differences (p > 0.05).  The male-to-

unknown comparison of weight (t = 2.80, df = 100, p < 0.005) and SVL (t = 3.60, df = 

100, p < 0.001) showed significant differences, with males being heavier and longer than 

unknowns. The female-to-unknown comparison of weight (t = 6.50, df = 87, p < 0.001) 

and SVL (t = 2.29, df = 87, p < 0.025) showed significant differences.  Again, females 

were heavier and longer than unknowns (Figure 9).   
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Table 1.  Statistical results for weights and SVLs of Pickerel Frogs used in 

      this project. 

 

 

 

 

 

 

 

 

 

 

 



 

 

    Gender 

 Male Female Unknown 

N 28 15 73 

Weight (g) 16.61 31.60 5.86 

s 6.29 9.41 8.82 

SVL (cm) 6.08 7.38 4.36 

s 0.90 0.75 1.07 

r (weight x SVL) 0.77 0.96 0.87 

P P < 0.001 P < 0.001 P < 0.001 
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Figure 8.   Correlation between weights (g) and SVLs (cm) of Pickerel 
Frogs recaptured in this study.
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Figure 9.   Mean + 1 standard deviation Weights (g) and SVLs (cm) of 

introduced Pickerel Frogs by category.
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Capture-Recapture 

Of the 120 frogs originally captured and released into Schermerhorn Cave, a total of nine 

(7.7%) were recaptured over the course of the study.  Comparisons were made between 

the nine recaptured frogs’ original weights (11.8 + 12.2 g) and recapture weights (12.00 + 

10.99 g) using a two-tailed t-test (t = 0.05, df = 8, p > 0.05).  SVLs were not recorded on 

the recaptured individuals (Figure 10). 
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Figure 10.   Mean original weights (g) and recapture weights (g)  

 
of Pickerel Frogs used in this project.
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Future Research 

There are several opportunities for further research stemming from this project.  The most 

important further research project, in my opinion, would be to conduct a yearly census to 

monitor population dynamics, including determining the actual presence of frogs, and 

measuring population size and/or growth rates.  This type of study is essential to 

determine if the project can be termed a success.  The success or failure of this project 

could have ramifications on how other researches may conduct similar projects.  If the 

Pickerel frogs reproduce, it would be important to study the parameters used in breeding 

site selection and how these relate to reproductive success.  It would also be informative 

to compare habitat use by the Kansas population with Missouri populations.  These 

comparisons might include the use of over-wintering habitats (cave vs. pond bottom), 

where they retreat to during extreme weather if there are not caves readily available, prey 

selection, egg clutch size, and other life-history comparisons. 

Discussion 

Over the course of this reintroduction project, nine individual Pickerel Frogs were 

recaptured at Schermerhorn Park, Kansas.  Seven of these recaptured animals showed 

weight gain, signifying two things.  First, that the Pickerel Frogs are finding food, and 

second, that the conditions are suitable at Schermerhorn for at least some individuals to 

stay at the release site.  Nonetheless, there are many points to consider about this project.  

Despite the recaptures, the project cannot, at this time, be considered either a success or a 

failure.  There have been no signs that any breeding has taken place within this new 

population.  Weather conditions, the stress of being moved to a new locale, and other 

(unknown) considerations may have precluded any attempts at breeding during the 2000 
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season (the first season at the time of this writing that the frogs were at Schermerhorn).  

Two trips were made in 2001, on March 27th and April 30th.  No Pickerel Frogs were 

found on either trip.  Success will not be able to be determined for a minimum of three 

years.  This will allow time for the juveniles (the largest proportion of the frogs that were 

reintroduced) to mature and attempt breeding.  In 1991, E. Kenneth Dodd and Richard A. 

Seigel compiled a list of known repatriation, relocation, or translocation (RRT) projects 

involving amphibians and reptiles.  This list contained 25 species.  Of these projects only 

five (19%) could be determined to be a success (there is a 44% success rate among birds 

and mammals), while 6 (23%) were unsuccessful, and the remaining 15 (58%) could not 

be determined (Dodd and Seigel 1991).  Also, none of the apparent successes were with 

amphibian species and none of the amphibians worked with were of the genus Rana 

(Dodd and Seigel 1991).  There have been two projects involving the Wood Frog (Rana 

sylvatica) since the publishing of Dodd and Seigel (1991):  The first, by Gordon Thurow, 

in central Illinois, may have been misguided; there is no evidence that Wood Frogs ever 

occurred at his introduction site, so in effect he introduced an alien population (Lannoo 

1998); the second was undertaken in St. Louis County, Missouri, by Owen Sexton et al. 

in 1980, and was monitored until 1995 (Lannoo 1998).  The Wood Frog was expirtated 

from this county, but was repopulated through the reintroduction of 11 egg masses from 

Warren County, Missouri, 50 km away (Lannoo 1998).  Neither of these populations has 

shown any signs of decline (Lannoo 1998).  The inability to acquire egg masses from 

Pickerel Frog breeding sites may be the largest obstacle to the success of this project, 

considering the only two known projects involving Rana sp. used egg masses to 

repopulate their study areas.   
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It is important to note the concerns of certain individuals that the placement of the 

Pickerel Frogs at Schermerhorn Cave might disrupt or impact the amphibians already 

residing there, especially the four amphibian species mentioned previously.  Competition 

for food between the ranid frogs and the salamanders is minimal due to the difference in 

prey size (ranid frogs take much larger prey), and because of the differences in foraging 

locales (the salamanders primarily catch prey inside the cave or within the twilight zone; 

Pickerel Frogs leave the cave to forage).  The only two amphibian species commonly 

found at Schermerhorn and in direct competition with the Pickerel Frog are the Plains 

Leopard Frog (Rana pipiens) and the Southern Leopard Frog (R. sphenocephala).  Both 

of these frogs are common throughout their ranges in Kansas, and can occupy a wider 

range of habitats, whereas the Pickerel Frog is limited to areas near caves and springs.   
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Appendix 1. A brief summary of the Pickerel Frog project



 

  

Description of Pickerel Frog List  
 
Date Released 

All frogs were released at Schermerhorn Cave, South of Galena, Kansas, on the 
date listed in the first column. 

 
Identification Number 

The frogs were permanently marked through the use of toe clipping.  The toes 
where numbered from the frogs right to its left, across the front feet then the rear 
feet. 

 
Sex 

The sex of the frog was listed where known (males where generally caught while 
calling). 

 
Weight 

Weight was determined by weighing the individual frogs in a Ziploc storage bag.  
Weight of the bag was subtracted from the total weight.  Weights are in grams. 

 
Length 

Length was determined using a cloth measuring tape, and was measured from 
snout to vent in centimeters. 

 
Origin of Specimens Caught for this Project 
 Parsons, Ken and Mary Ann Parsons, 923 Pine Grove Rd, Marshfield, MO 65706 

 
Dr. John Alva Fuson Conservation Area is located north of Grovespring MO, 
Southwest of the junction of highways 5 and J. 
 
Roads East of Springfield, MO, these roads are the ones traveled between Parsons 
and Springfield.  East on highway D to 125, North on 125 to AD, East on AD to 
B, South on B to KK, North on KK to first right after CR406.
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Appendix 2. A list of Pickerel Frogs captured and released



 

 

 
ID Date Released ID # Sex Weight Length Origin 

1 5/12/99 9 Male 11 4.6 Parsons 
2 5/12/99 10 Male 17 5.6 Parsons 
3 5/12/99 11 Unknown 9 4.4 Parsons 
4 5/12/99 12 Unknown 8 4.4 Parsons 
5 6/1/99 13 Unknown 25 6.1 Parsons 
6 6/1/99 14 Unknown 40 7 Parsons 
7 6/1/99 15 Unknown 37 6.5 Parsons 
8 9/23/99 none Unknown Unknown Unknown Parsons 
9 9/23/99 none Unknown Unknown Unknown Parsons 

10 9/23/99 none Unknown Unknown Unknown Parsons 
11 9/23/99 none Unknown Unknown Unknown Parsons 
12 10/5/99 16 Unknown 4 3.9 Parsons 
13 10/5/99 17 Unknown 2 3.5 Parsons 
14 10/5/99 18 Unknown 3 3.7 Parsons 
15 10/5/99 1-9 Unknown 4 4 Dr. John Alva 
16 10/5/99 1-10 Unknown 5 4 Dr. John Alva 
17 10/5/99 1-11 Unknown 4 4 Dr. John Alva 
18 10/5/99 1-12 Unknown 3 3.7 Dr. John Alva 
19 10/5/99 1-13 Unknown 2 3.7 Dr. John Alva 
20 10/5/99 1-14 Unknown 2 3.5 Dr. John Alva 
21 10/5/99 1-15 Unknown 5 4 Dr. John Alva 
22 10/5/99 1-16 Unknown 4 4 Dr. John Alva 
23 10/5/99 1-17 Unknown 5 4.2 Rd. E. SPRGFD 
24 10/5/99 2-9 Unknown 4 3.7 Rd. E. SPRGFD 
25 10/5/99 2-11 Unknown 4 3.7 Rd. E. SPRGFD 
26 10/5/99 2-12 Unknown 1.5 3.5 Rd. E. SPRGFD 
27 10/5/99 2-13 Unknown 2 3.8 Rd. E. SPRGFD 
28 10/12/99 2-14 Unknown 0.5 3.7 Parsons 
29 10/12/99 2-15 Unknown 0.5 3.6 Parsons 
30 10/12/99 2-16 Unknown 1 3.9 Parsons 
31 10/12/99 2-17 Unknown 0.5 3.5 Parsons 
32 10/12/99 2-18 Unknown 3 5.5 Parsons 
33 10/12/99 3-9 Unknown 1 3.8 Dr. John Alva 
34 10/12/99 3-10 Unknown 1 3.9 Dr. John Alva 
35 10/12/99 3-11 Unknown 1 4.2 Dr. John Alva 
36 10/12/99 3-12 Unknown 0.5 3.9 Dr. John Alva 
37 10/12/99 3-13 Unknown 0.5 3.7 Dr. John Alva 
38 10/12/99 3-14 Unknown 0.5 3.5 Dr. John Alva 
39 10/19/99 3-15 Unknown 1 4.9 Parsons 
40 10/19/99 3-16 Unknown 0.5 4.3 Parsons 
41 10/19/99 3-17 Unknown 0.5 4.7 Parsons 
42 10/19/99 4-9 Unknown 1 4.4 Dr. John Alva 
43 10/19/99 4-10 Unknown 0.5 3.9 Dr. John Alva 
44 3/7/00 4-12 Unknown 3 3.9 Dr. John Alva 
45 3/7/00 4-13 Male 25 7 Dr. John Alva 



 

 

46 3/7/00 4-14 Male 15 6 Dr. John Alva 
47 3/7/00 4-15 Male 15 6.2 Dr. John Alva 
48 3/7/00 4-16 Unknown 37 8.3 Dr. John Alva 
49 3/7/00 4-17 Unknown 20 6.6 Dr. John Alva 
50 3/7/00 4-18 Female 47 8.8 Dr. John Alva 
51 3/7/00 5-9 Male 15 6 Dr. John Alva 
52 3/7/00 5-10 Male 17 6.1 Dr. John Alva 
53 3/7/00 5-11 Female 50 8.6 Dr. John Alva 
54 3/7/00 5-12 Male 17 7.7 Dr. John Alva 
55 3/7/00 5-13 Male 16 7.3 Dr. John Alva 
56 3/7/00 5-14 Male 15 6 Dr. John Alva 
57 3/29/00 5-15 Female 30 7 Dr. John Alva 
58 3/29/00 5-16 Female 27 7 Dr. John Alva 
59 3/29/00 5-17 Female 35 7.3 Dr. John Alva 
60 3/29/00 5-18 Unknown 28 7.1 Dr. John Alva 
61 3/29/00 6-9 Male 13 5.5 Dr. John Alva 
62 3/29/00 6-10 Male 12 5.8 Dr. John Alva 
63 3/29/00 6-11 Male 22 6.2 Dr. John Alva 
64 3/29/00 6-12 Unknown 5 4.5 Dr. John Alva 
65 4/4/00 6-13 Unknown 7 4.6 Dr. John Alva 
66 4/4/00 6-14 Unknown 5 4.5 Dr. John Alva 
67 4/4/00 6-15 Male 20 5 Dr. John Alva 
68 4/4/00 6-16 Male 5 4.4 Dr. John Alva 
69 4/4/00 6-17 Unknown 3 3.6 Dr. John Alva 
70 4/4/00 6-18 Unknown 5 4.1 Dr. John Alva 
71 4/4/00 7-9 Unknown 3 3.8 Dr. John Alva 
72 4/4/00 7-10 Unknown 3 3.6 Dr. John Alva 
73 4/14/00 7-11 Male 30 7.5 Dr. John Alva 
74 4/14/00 7-12 Female 30 7.5 Dr. John Alva 
75 4/14/00 7-13 Female 22 6.8 Dr. John Alva 
76 4/14/00 7-14 Female 29 7.2 Dr. John Alva 
77 4/14/00 7-15 Male 25 7 Dr. John Alva 
78 4/14/00 7-16 Male 25 7 Dr. John Alva 
79 4/14/00 7-17 Female 33 7.5 Dr. John Alva 
80 4/14/00 7-18 Female 25 7 Dr. John Alva 
81 4/14/00 8-9 Female 40 8 Dr. John Alva 
82 4/14/00 8-10 Female 35 8 Dr. John Alva 
83 4/14/00 8-11 Unknown 20 6.5 Dr. John Alva 
84 4/14/00 8-12 Male 25 7.5 Dr. John Alva 
85 4/14/00 8-13 Male 25 6.5 Dr. John Alva 
86 4/14/00 8-14 Unknown 22 6.5 Dr. John Alva 
87 4/14/00 8-15 Female 21 6.5 Dr. John Alva 
88 4/14/00 8-16 Female 35 7.5 Dr. John Alva 
89 4/14/00 8-17 Male 20 7 Dr. John Alva 
90 4/14/00 8-18 Female 15 6 Dr. John Alva 
91 4/14/00 1-2-9 Male 13 5.8 Dr. John Alva 
92 4/14/00 1-2-10 Male 17 5.8 Dr. John Alva 



 

 

93 4/14/00 1-2-11 Male 15 6 Dr. John Alva 
94 4/14/00 1-2-12 Unknown 12 5.5 Dr. John Alva 
95 4/14/00 1-2-13 Unknown 10 5 Dr. John Alva 
96 4/14/00 1-2-14 Male 10 5.5 Dr. John Alva 
97 4/14/00 1-2-15 Male 10 5.3 Dr. John Alva 
98 4/14/00 1-2-16 Unknown 11 5.2 Dr. John Alva 
99 4/14/00 1-2-17 Male 9 5 Dr. John Alva 

100 4/14/00 1-2-18 Unknown 7 4.8 Dr. John Alva 
101 4/14/00 1-3-9 Unknown 6 5 Dr. John Alva 
102 4/14/00 1-3-10 Male 6 5 Dr. John Alva 
103 4/14/00 1-3-11 Unknown 5 5.3 Dr. John Alva 
104 4/14/00 1-3-12 Unknown 4 5 Dr. John Alva 
105 4/14/00 1-3-13 Unknown 3 5 Dr. John Alva 
106 4/14/00 1-3-14 Unknown 3 4.6 Dr. John Alva 
107 4/14/00 1-3-15 Unknown 2.5 4.6 Dr. John Alva 
108 4/14/00 1-3-16 Unknown 2 4.3 Dr. John Alva 
109 4/14/00 1-3-17 Unknown 1.5 4.5 Dr. John Alva 
110 4/14/00 1-3-18 Unknown 1.5 4 Dr. John Alva 
111 4/14/00 1-4-9 Unknown 2 4 Dr. John Alva 
112 4/14/00 1-4-10 Unknown 2 3.8 Dr. John Alva 
113 4/14/00 1-4-11 Unknown 2 3.8 Dr. John Alva 
114 4/14/00 1-4-12 Unknown 1.5 3.4 Dr. John Alva 
115 4/14/00 1-4-13 Unknown 1 3 Dr. John Alva 
116 4/14/00 1-4-14 Unknown 0.5 3 Dr. John Alva 
117 4/14/00 1-4-15 Unknown 0.5 3 Dr. John Alva 
118 4/14/00 1-4-16 Unknown 0.5 3.1 Dr. John Alva 
119 4/14/00 1-4-17 Unknown 0.5 3 Dr. John Alva 
120 4/14/00 1-4-18 Unknown 0.5 2.8 Dr. John Alva 
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Appendix 3. A list of Pickerel Frogs recaptured during this project.



 

 

 

Date 
Released 

Date 
Recaptured 

Identificati
on Number 

Original 
Weight (g) 

Weight 
Change (g) 

5 October 1999 7 March 2000 1-17 5 +2 

14 April 2000 26 April 2000 8-14 30 +2 

14 April 2000 26 April 2000 8-15 30 +9 

14 April 2000 26 April 2000 1-2-18 5 -2 

14 April 2000 26 April 2000 1-3-9 8 +2 

14 April 2000 26 April 2000 1-3-13 5 +2 

14 April 2000 26 April 2000 1-3-14 5 +2 

14 April 2000 26 April 2000 1-3-17 3 +1.5 

14 April 2000 23 August 2000 1-3-16 17 +15 
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Appendix 4. United States threatened and endangered species list.
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Mammals 
Status  Species Name 
E  Bat, gray ( Myotis grisescens) 
E  Bat, Hawaiian hoary ( Lasiurus cinereus semotus) 
E  Bat, Indiana ( Myotis sodalis) 
E  Bat, lesser long-nosed ( Leptonycteris curasoae yerbabuenae) 
E  Bat, little Mariana fruit ( Pteropus tokudae) 
E  Bat, Mariana fruit ( Pteropus mariannus mariannus) 
E  Bat, Mexican long-nosed ( Leptonycteris nivalis) 
E  Bat, Ozark big-eared ( Corynorhinus townsendii ingens) 
E  Bat, Virginia big-eared ( Corynorhinus townsendii virginianus) 
T(S/A)  Bear, American black ( Ursus americanus) 
T  Bear, grizzly ( Ursus arctos horribilis) 
T  Bear, Louisiana black ( Ursus americanus luteolus) 
E  Caribou, woodland ( Rangifer tarandus caribou) 
E  Deer, Columbian white-tailed ( Odocoileus virginianus leucurus) 
E  Deer, Key ( Odocoileus virginianus clavium) 
E,XN  Ferret, black-footed ( Mustela nigripes) 
E  Fox, San Joaquin kit ( Vulpes macrotis mutica) 
E  Jaguar ( Panthera onca) 
E  Jaguarundi, Gulf Coast ( Herpailurus yagouaroundi cacomitli) 
E  Jaguarundi, Sinaloan ( Herpailurus yagouaroundi tolteca) 
E  Kangaroo rat, Fresno ( Dipodomys nitratoides exilis) 
E  Kangaroo rat, giant ( Dipodomys ingens) 
E  Kangaroo rat, Morro Bay ( Dipodomys heermanni morroensis) 
E  Kangaroo rat, San Bernardino Merriam's ( Dipodomys merriami parvus) 
E  Kangaroo rat, Stephens' ( Dipodomys stephensi) 
E  Kangaroo rat, Tipton ( Dipodomys nitratoides nitratoides) 



 

 

T  Lynx, Canada ( Lynx canadensis) 
E  Manatee, West Indian ( Trichechus manatus) 
E  Mountain beaver, Point Arena ( Aplodontia rufa nigra) 
E  Mouse, Alabama beach ( Peromyscus polionotus ammobates) 
E  Mouse, Anastasia Island beach ( Peromyscus polionotus phasma) 
E  Mouse, Choctawhatchee beach ( Peromyscus polionotus allophrys) 
E  Mouse, Key Largo cotton ( Peromyscus gossypinus allapaticola) 
E  Mouse, Pacific pocket ( Perognathus longimembris pacificus) 
E  Mouse, Perdido Key beach ( Peromyscus polionotus trissyllepsis) 
T  Mouse, Preble's meadow jumping ( Zapus hudsonius preblei) 
E  Mouse, salt marsh harvest ( Reithrodontomys raviventris) 
T  Mouse, southeastern beach ( Peromyscus polionotus niveiventris) 
E  Mouse, St. Andrew beach ( Peromyscus polionotus peninsularis) 
E  Ocelot ( Leopardus pardalis) 
XN,T  Otter, southern sea ( Enhydra lutris nereis) 
E  Panther, Florida ( Puma concolor coryi) 
T  Prairie dog, Utah ( Cynomys parvidens) 
E  Pronghorn, Sonoran ( Antilocapra americana sonoriensis) 
T(S/A)  Puma ( Puma concolor) 
E  Puma, eastern ( Puma concolor couguar) 
E  Rabbit, Lower Keys marsh ( Sylvilagus palustris hefneri) 
E  Rabbit, riparian brush ( Sylvilagus bachmani riparius) 
E  Rice rat ( Oryzomys palustris natator) 
E,T  Sea-lion, Steller ( Eumetopias jubatus) 
E  Seal, Caribbean monk ( Monachus tropicalis) 
T  Seal, Guadalupe fur ( Arctocephalus townsendi) 
E  Seal, Hawaiian monk ( Monachus schauinslandi) 
E  Sheep, bighorn ( Ovis canadensis) 
E  Sheep, bighorn ( Ovis canadensis californiana) 
E  Squirrel, Carolina northern flying ( Glaucomys sabrinus coloratus) 
E,XN  Squirrel, Delmarva Peninsula fox ( Sciurus niger cinereus) 
E  Squirrel, Mount Graham red ( Tamiasciurus hudsonicus grahamensis) 
T  Squirrel, northern Idaho ground ( Spermophilus brunneus brunneus) 
E  Squirrel, Virginia northern flying ( Glaucomys sabrinus fuscus) 
E  Vole, Amargosa ( Microtus californicus scirpensis) 
E  Vole, Florida salt marsh ( Microtus pennsylvanicus dukecampbelli) 
E  Vole, Hualapai Mexican ( Microtus mexicanus hualpaiensis) 
E  Whale, blue ( Balaenoptera musculus) 
E  Whale, bowhead ( Balaena mysticetus) 
E  Whale, finback ( Balaenoptera physalus) 
E  Whale, humpback ( Megaptera novaeangliae) 
E  Whale, right ( Balaena glacialis) 
E  Whale, Sei ( Balaenoptera borealis) 
E  Whale, sperm ( Physeter catodon) 
E,XN,T  Wolf, gray ( Canis lupus) 
E,XN  Wolf, red ( Canis rufus) 
E  Woodrat, Key Largo ( Neotoma floridana smalli) 
E  Woodrat, riparian ( Neotoma fuscipes riparia) 

 
Birds 
Status  Species Name 
E  Akepa, Hawaii ( Loxops coccineus coccineus) 
E  Akepa, Maui ( Loxops coccineus ochraceus) 
E  Akialoa, Kauai ( Hemignathus procerus) 
E  Akiapola`au ( Hemignathus munroi) 
E  Albatross, short-tailed ( Phoebastria albatrus) 



 

 

E  Blackbird, yellow-shouldered ( Agelaius xanthomus) 
E  Bobwhite, masked ( Colinus virginianus ridgwayi) 
E  Broadbill, Guam ( Myiagra freycineti) 
E  Cahow ( Pterodroma cahow) 
T  Caracara, Audubon's crested ( Polyborus plancus audubonii) 
E,XN  Condor, California ( Gymnogyps californianus) 
E  Coot, Hawaiian ( Fulica americana alai) 
E  Crane, Mississippi sandhill ( Grus canadensis pulla) 
E,XN  Crane, whooping ( Grus americana) 
E  Creeper, Hawaii ( Oreomystis mana) 
E  Creeper, Molokai ( Paroreomyza flammea) 
E  Creeper, Oahu ( Paroreomyza maculata) 
E  Crow, Hawaiian ( Corvus hawaiiensis) 
E  Crow, Mariana ( Corvus kubaryi) 
E  Crow, white-necked ( Corvus leucognaphalus) 
E  Curlew, Eskimo ( Numenius borealis) 
E  Duck, Hawaiian ( Anas wyvilliana) 
E  Duck, Laysan ( Anas laysanensis) 
T  Eagle, bald ( Haliaeetus leucocephalus) 
T  Eider, spectacled ( Somateria fischeri) 
T  Eider, Steller's ( Polysticta stelleri) 
E  Elepaio, Oahu ( Chasiempis sandwichensis ibidus) 
E  Falcon, northern aplomado ( Falco femoralis septentrionalis) 
E  Finch, Laysan ( Telespyza cantans) 
E  Finch, Nihoa ( Telespyza ultima) 
E  Flycatcher, southwestern willow ( Empidonax traillii extimus) 
T  Gnatcatcher, coastal California ( Polioptila californica californica) 
T  Goose, Aleutian Canada ( Branta canadensis leucopareia) 
E  Goose, Hawaiian ( Branta sandvicensis) 
E  Hawk, Hawaiian ( Buteo solitarius) 
E  Hawk, Puerto Rican broad-winged ( Buteo platypterus brunnescens) 
E  Hawk, Puerto Rican sharp-shinned ( Accipiter striatus venator) 
E  Honeycreeper, crested ( Palmeria dolei) 
T  Jay, Florida scrub ( Aphelocoma coerulescens) 
E  Kingfisher, Guam Micronesian ( Halcyon cinnamomina cinnamomina) 
E  Kite, Everglade snail ( Rostrhamus sociabilis plumbeus) 
E  Mallard, Mariana ( Anas oustaleti) 
E  Megapode, Micronesian ( Megapodius laperouse) 
E  Millerbird, Nihoa ( Acrocephalus familiaris kingi) 
T  Monarch, Tinian ( Monarcha takatsukasae) 
E  Moorhen, Hawaiian common ( Gallinula chloropus sandvicensis) 
E  Moorhen, Mariana common ( Gallinula chloropus guami) 
T  Murrelet, marbled ( Brachyramphus marmoratus marmoratus) 
E  Nightjar, Puerto Rican ( Caprimulgus noctitherus) 
E  Nukupu`u ( Hemignathus lucidus) 
E  `O`o, Kauai ( Moho braccatus) 
E  `O`u ( Psittirostra psittacea) 
T  Owl, Mexican spotted ( Strix occidentalis lucida) 
T  Owl, northern spotted ( Strix occidentalis caurina) 
E  Palila ( Loxioides bailleui) 
E  Parrot, Puerto Rican ( Amazona vittata) 
E  Parrotbill, Maui ( Pseudonestor xanthophrys) 
E  Pelican, brown ( Pelecanus occidentalis) 
E  Petrel, Hawaiian dark-rumped ( Pterodroma phaeopygia sandwichensis) 
E  Pigeon, Puerto Rican plain ( Columba inornata wetmorei) 
E,T  Plover, piping ( Charadrius melodus) 



 

 

T  Plover, western snowy ( Charadrius alexandrinus nivosus) 
E  Po`ouli ( Melamprosops phaeosoma) 
E  Prairie-chicken, Attwater's greater ( Tympanuchus cupido attwateri) 
E  Pygmy-owl, cactus ferruginous ( Glaucidium brasilianum cactorum) 
E  Rail, California clapper ( Rallus longirostris obsoletus) 
E,XN  Rail, Guam ( Rallus owstoni) 
E  Rail, light-footed clapper ( Rallus longirostris levipes) 
E  Rail, Yuma clapper ( Rallus longirostris yumanensis) 
T  Shearwater, Newell's Townsend's ( Puffinus auricularis newelli) 
E  Shrike, San Clemente loggerhead ( Lanius ludovicianus mearnsi) 
E  Sparrow, Cape Sable seaside ( Ammodramus maritimus mirabilis) 
E  Sparrow, Florida grasshopper ( Ammodramus savannarum floridanus) 
T  Sparrow, San Clemente sage ( Amphispiza belli clementeae) 
E  Stilt, Hawaiian ( Himantopus mexicanus knudseni) 
E  Stork, wood ( Mycteria americana) 
E  Swiftlet, Mariana gray ( Aerodramus vanikorensis bartschi) 
E  Tern, California least ( Sterna antillarum browni) 
E  Tern, least ( Sterna antillarum) 
E,T  Tern, roseate ( Sterna dougallii dougallii) 
E  Thrush, large Kauai ( Myadestes myadestinus) 
E  Thrush, Molokai ( Myadestes lanaiensis rutha) 
E  Thrush, small Kauai ( Myadestes palmeri) 
T  Towhee, Inyo California ( Pipilo crissalis eremophilus) 
E  Vireo, black-capped ( Vireo atricapillus) 
E  Vireo, least Bell's ( Vireo bellii pusillus) 
E  Warbler, Bachman's ( Vermivora bachmanii) 
E  Warbler, golden-cheeked ( Dendroica chrysoparia) 
E  Warbler, Kirtland's ( Dendroica kirtlandii) 
E  Warbler, nightingale reed ( Acrocephalus luscinia) 
E  White-eye, bridled ( Zosterops conspicillatus conspicillatus) 
E  Woodpecker, ivory-billed ( Campephilus principalis) 
E  Woodpecker, red-cockaded ( Picoides borealis) 

 
Reptiles 
Status  Species Name 
T(S/A)  Alligator, American ( Alligator mississippiensis) 
E  Anole, Culebra Island giant ( Anolis roosevelti) 
T  Boa, Mona ( Epicrates monensis monensis) 
E  Boa, Puerto Rican ( Epicrates inornatus) 
E  Boa, Virgin Islands tree ( Epicrates monensis granti) 
E  Crocodile, American ( Crocodylus acutus) 
E  Gecko, Monito ( Sphaerodactylus micropithecus) 
T  Iguana, Mona ground ( Cyclura stejnegeri) 
E  Lizard, blunt-nosed leopard ( Gambelia silus) 
T  Lizard, Coachella Valley fringe-toed ( Uma inornata) 
T  Lizard, Island night ( Xantusia riversiana) 
E  Lizard, St. Croix ground ( Ameiva polops) 
T  Rattlesnake, New Mexican ridge-nosed ( Crotalus willardi obscurus) 
E,T  Sea turtle, green ( Chelonia mydas) 
E  Sea turtle, hawksbill ( Eretmochelys imbricata) 
E  Sea turtle, Kemp's ridley ( Lepidochelys kempii) 
E  Sea turtle, leatherback ( Dermochelys coriacea) 
T  Sea turtle, loggerhead ( Caretta caretta) 
T  Sea turtle, olive ridley ( Lepidochelys olivacea) 
T  Skink, bluetail mole ( Eumeces egregius lividus) 
T  Skink, sand ( Neoseps reynoldsi) 



 

 

T  Snake, Atlantic salt marsh ( Nerodia clarkii taeniata) 
T  Snake, Concho water ( Nerodia paucimaculata) 
T  Snake, copperbelly water ( Nerodia erythrogaster neglecta) 
T  Snake, eastern indigo ( Drymarchon corais couperi) 
T  Snake, giant garter ( Thamnophis gigas) 
T  Snake, Lake Erie water ( Nerodia sipedon insularum) 
E  Snake, San Francisco garter ( Thamnophis sirtalis tetrataenia) 
T(S/A),T  Tortoise, desert ( Gopherus agassizii) 
T  Tortoise, gopher ( Gopherus polyphemus) 
E  Turtle, Alabama red-belly ( Pseudemys alabamensis) 
T(S/A),T  Turtle, bog ( Clemmys muhlenbergii) 
T  Turtle, flattened musk ( Sternotherus depressus) 
E  Turtle, Plymouth redbelly ( Pseudemys rubriventris bangsi) 
T  Turtle, ringed map ( Graptemys oculifera) 
T  Turtle, yellow-blotched map ( Graptemys flavimaculata) 
T  Whipsnake, Alameda ( Masticophis lateralis euryxanthus) 

 
Amphibians 
Status  Species Name 
T  Coqui, golden ( Eleutherodactylus jasperi) 
T  Frog, California red-legged ( Rana aurora draytonii) 
T  Guajon ( Eleutherodactylus cooki) 
E  Salamander, Barton Springs ( Eurycea sosorum) 
E  Salamander, California tiger ( Ambystoma californiense) 
T  Salamander, Cheat Mountain ( Plethodon nettingi) 
E  Salamander, desert slender ( Batrachoseps aridus) 
T  Salamander, flatwoods ( Ambystoma cingulatum) 
T  Salamander, Red Hills ( Phaeognathus hubrichti) 
T  Salamander, San Marcos ( Eurycea nana) 
E  Salamander, Santa Cruz long-toed ( Ambystoma macrodactylum croceum) 
E  Salamander, Shenandoah ( Plethodon shenandoah) 
E  Salamander, Sonoran tiger ( Ambystoma tigrinum stebbinsi) 
E  Salamander, Texas blind ( Typhlomolge rathbuni) 
E  Toad, arroyo ( Bufo microscaphus californicus) 
E  Toad, Houston ( Bufo houstonensis) 
T  Toad, Puerto Rican crested ( Peltophryne lemur) 
E  Toad, Wyoming ( Bufo hemiophrys baxteri) 

 
Fishes 
Status  Species Name 
T  Catfish, Yaqui ( Ictalurus pricei) 
E  Cavefish, Alabama ( Speoplatyrhinus poulsoni) 
T  Cavefish, Ozark ( Amblyopsis rosae) 
E  Chub, bonytail ( Gila elegans) 
E  Chub, Borax Lake ( Gila boraxobius) 
T  Chub, Chihuahua ( Gila nigrescens) 
E  Chub, humpback ( Gila cypha) 
T  Chub, Hutton tui ( Gila bicolor ssp.) 
E  Chub, Mohave tui ( Gila bicolor mohavensis) 
E  Chub, Oregon ( Oregonichthys crameri) 
E  Chub, Owens tui ( Gila bicolor snyderi) 
E  Chub, Pahranagat roundtail ( Gila robusta jordani) 
T  Chub, slender ( Erimystax cahni) 
T  Chub, Sonora ( Gila ditaenia) 
T  Chub, spotfin ( Cyprinella monacha) 



 

 

E  Chub, Virgin River ( Gila robusta seminuda) 
E  Chub, Yaqui ( Gila purpurea) 
E  Cui-ui ( Chasmistes cujus) 
E  Dace, Ash Meadows speckled ( Rhinichthys osculus nevadensis) 
T  Dace, blackside ( Phoxinus cumberlandensis) 
E  Dace, Clover Valley speckled ( Rhinichthys osculus oligoporus) 
T  Dace, desert ( Eremichthys acros) 
T  Dace, Foskett speckled ( Rhinichthys osculus ssp.) 
E  Dace, Independence Valley speckled ( Rhinichthys osculus lethoporus) 
E  Dace, Kendall Warm Springs ( Rhinichthys osculus thermalis) 
E  Dace, Moapa ( Moapa coriacea) 
E  Darter, amber ( Percina antesella) 
T  Darter, bayou ( Etheostoma rubrum) 
E  Darter, bluemask ( Etheostoma sp.) 
E  Darter, boulder ( Etheostoma wapiti) 
T  Darter, Cherokee ( Etheostoma scotti) 
E  Darter, duskytail ( Etheostoma percnurum) 
E  Darter, Etowah ( Etheostoma etowahae) 
E  Darter, fountain ( Etheostoma fonticola) 
T  Darter, goldline ( Percina aurolineata) 
T  Darter, leopard ( Percina pantherina) 
E  Darter, Maryland ( Etheostoma sellare) 
T  Darter, Niangua ( Etheostoma nianguae) 
E  Darter, Okaloosa ( Etheostoma okaloosae) 
E  Darter, relict ( Etheostoma chienense) 
T  Darter, slackwater ( Etheostoma boschungi) 
T  Darter, snail ( Percina tanasi) 
E  Darter, watercress ( Etheostoma nuchale) 
E  Gambusia, Big Bend ( Gambusia gaigei) 
E  Gambusia, Clear Creek ( Gambusia heterochir) 
E  Gambusia, Pecos ( Gambusia nobilis) 
E  Gambusia, San Marcos ( Gambusia georgei) 
E  Goby, tidewater ( Eucyclogobius newberryi) 
E  Logperch, Conasauga ( Percina jenkinsi) 
E  Logperch, Roanoke ( Percina rex) 
T  Madtom, Neosho ( Noturus placidus) 
E  Madtom, pygmy ( Noturus stanauli) 
E  Madtom, Scioto ( Noturus trautmani) 
E  Madtom, smoky ( Noturus baileyi) 
XN,T  Madtom, yellowfin ( Noturus flavipinnis) 
T  Minnow, Devils River ( Dionda diaboli) 
T  Minnow, loach ( Tiaroga cobitis) 
E  Minnow, Rio Grande silvery ( Hybognathus amarus) 
E,XN  Pikeminnow, Colorado ( Ptychocheilus lucius) 
E  Poolfish, Pahrump ( Empetrichthys latos) 
E  Pupfish, Ash Meadows Amargosa ( Cyprinodon nevadensis mionectes) 
E  Pupfish, Comanche Springs ( Cyprinodon elegans) 
E  Pupfish, desert ( Cyprinodon macularius) 
E  Pupfish, Devils Hole ( Cyprinodon diabolis) 
E  Pupfish, Leon Springs ( Cyprinodon bovinus) 
E  Pupfish, Owens ( Cyprinodon radiosus) 
E  Pupfish, Warm Springs ( Cyprinodon nevadensis pectoralis) 
E,T  Salmon, chinook ( Oncorhynchus tshawytscha) 
T  Salmon, chum ( Oncorhynchus keta) 
T  Salmon, coho ( Oncorhynchus kisutch) 
E,T  Salmon, sockeye ( Oncorhynchus nerka) 



 

 

T  Sculpin, pygmy ( Cottus pygmaeus) 
T  Shiner, Arkansas River ( Notropis girardi) 
T  Shiner, beautiful ( Cyprinella formosa) 
T  Shiner, blue ( Cyprinella caerulea) 
E  Shiner, Cahaba ( Notropis cahabae) 
E  Shiner, Cape Fear ( Notropis mekistocholas) 
E  Shiner, palezone ( Notropis albizonatus) 
T  Shiner, Pecos bluntnose ( Notropis simus pecosensis) 
E  Shiner, Topeka ( Notropis topeka) 
T  Silverside, Waccamaw ( Menidia extensa) 
T  Smelt, delta ( Hypomesus transpacificus) 
T  Spikedace ( Meda fulgida) 
T  Spinedace, Big Spring ( Lepidomeda mollispinis pratensis) 
T  Spinedace, Little Colorado ( Lepidomeda vittata) 
E  Spinedace, White River ( Lepidomeda albivallis) 
T  Splittail, Sacramento ( Pogonichthys macrolepidotus) 
E  Springfish, Hiko White River ( Crenichthys baileyi grandis) 
T  Springfish, Railroad Valley ( Crenichthys nevadae) 
E  Springfish, White River ( Crenichthys baileyi baileyi) 
E,T  Steelhead ( Oncorhynchus mykiss) 
E  Stickleback, unarmored threespine ( Gasterosteus aculeatus williamsoni) 
E  Sturgeon, Alabama ( Scaphirhynchus suttkusi) 
T  Sturgeon, Gulf ( Acipenser oxyrinchus desotoi) 
E  Sturgeon, pallid ( Scaphirhynchus albus) 
E  Sturgeon, shortnose ( Acipenser brevirostrum) 
E  Sturgeon, white ( Acipenser transmontanus) 
E  Sucker, June ( Chasmistes liorus) 
E  Sucker, Lost River ( Deltistes luxatus) 
E  Sucker, Modoc ( Catostomus microps) 
E  Sucker, razorback ( Xyrauchen texanus) 
T  Sucker, Santa Ana ( Catostomus santaanae) 
E  Sucker, shortnose ( Chasmistes brevirostris) 
T  Sucker, Warner ( Catostomus warnerensis) 
E  Topminnow, Gila ( Poeciliopsis occidentalis) 
T  Trout, Apache ( Oncorhynchus apache) 
T  Trout, bull ( Salvelinus confluentus) 
E  Trout, Gila ( Oncorhynchus gilae) 
T  Trout, greenback cutthroat ( Oncorhynchus clarki stomias) 
T  Trout, Lahontan cutthroat ( Oncorhynchus clarki henshawi) 
T  Trout, Little Kern golden ( Oncorhynchus aguabonita whitei) 
T  Trout, Paiute cutthroat ( Oncorhynchus clarki seleniris) 
E,XN  Woundfin ( Plagopterus argentissimus) 
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Appendix 5. Summary of threatened and endangered species



 

 

 

Threatened and Endangered Species System (TESS) 
 

Summary of Listed Species 
Listings and Recovery Plans as of September 30,2000 

Group 

Endangered Threatened 

Total Species 
Total Species with 

Recovery Plans U.S. Foreign U.S. Foreign 

Mammals 
63 251 9 17 340 47 

Birds 
78 175 15 6 274 76 

Reptiles 
14 64 22 15 115 30 

Amphibians 
10 8 8 1 27 12 

Fishes 
69 11 44 0 124 90 

Clams 
61 2 8 0 71 45 

Snails 
20 1 11 0 32 20 

Insects 
30 4 9 0 43 28 

Arachnids 
6 0 0 0 6 5 

Crustaceans 
18 0 3 0 21 12 

Animal SubTotal 369 516 129 39 1053 365 



 

 

Flowering Plants 
565 1 139 0 705 528 

Conifers and Cycads 
2 0 1 2 5 2 

Ferns and Allies 
24 0 2 0 26 26 

Lichens 
2 0 0 0 2 2 

Plant SubTotal 593 1 142 2 738 558 

Grand Total 962 517 271** 41 1791* 923 

 
Total U.S. Endangered -- 962 (369 animals, 593 plants) 
Total U.S. Threatened -- 271 (129 animals, 142 plants) 
Total U.S. Species -- 1233 (498 animals**, 735 plants) 

 

* There are 1821 total listings (1258 U.S.). A listing is an E or a T in the "status" column 
of 50 CFR 17.11 or 17.12 (The Lists of Endangered and Threatened Wildlife and Plants). 
The following types of listings are combined as single counts in the table above: species 
listed both as threatened and endangered (dual status), and subunits of a single species 
listed as distinct population segments. Only the endangered population is tallied for dual 
status populations (except for the following: olive ridley sea turtle; for which only the 
threatened U.S. population is tallied). The dual status U.S. species that are tallied as 
endangered are: chinook salmon, gray wolf, green sea turtle, piping Plover, roseate tern, 
sockeye salmon, steelhead, Steller sea-lion. The dual status foreign species that are 
tallied as endangered are: argali, chimpanzee, leopard, saltwater crocodile. Distinct 
population segments tallied as one include: chinook salmon, chum salmon, coho salmon, 
steelhead. Entries that represent entire genera or families include: African viviparous 
toads, gibbons, lemurs, musk deer, Oahu tree snails, sifakas, uakari.  

** 9 U.S. species have dual status. 


