


FOOD HABITS OF THE MOLE SALAMANDER 

AMBYSTCMA TALPOIDEUM 

IN MONTGOMERY COUNTY , TENNESSEE 

An Abstract 

Presented to 

the Graduate Council of 

Austin Peay State University 

In Partial Fulfillment 

of the Requirements for the Degree 

Master of Science 

in Biology 

by 

Jonathan Maxwell Wert 

June 1968 



A food habits study of the Mole Salamander , Ambystoma talpoideum , 

was conducted by examining the stomachs of 289 individuals (incl uding 

219 sexually innnature larvae, 40 neotenic larvae, and 30 metamorphosed 

adults). The stomach contents of 25 Spotted Salamanders (15 larvae 

and 10 adults), and 25 Newts were also analyzed to determine any food 

competition with the Mole Salamander. 

All specimens were collected from the same shallow, permanent, 

rain-fed woodland pond, located approximately eight miles northeast of 

Cl arksville, Tennessee. Specimens were collected during daylight by 

dip net, drift trap, seine, casting net, and dredge net, between No­

vember 1, 1966 and October 31, 1967. The stomachs were injected in the 

field with 10 per cent formalin to arrest digestion. The contents were 

later preserved in 90 per cent ethanol and identified and quantified by 

using a dissecting microscope. 

Sexual l y immature and metamorphosed adult Mole Salamanders fed chief­

ly upon crustaceans, insects, and gastropods, in that order. Adult forms 

fed sparingly or not at all while in the breeding pond. Neotenic larvae 

of~. talpoideum fed chiefly upon insects, crustaceans, and gastropods, 

in that order, and took their food principally from the benthic leaf 

litter. No conspicuous dietary changes occurred from one ontogenetic 

stage to another with the exception that neotenic forms consumed prin­

cipally insects during periods when the other stages of~. talpoideum were 

feeding primari ly upon crustaceans . The Mole Salamander consumed mostly 

those organisms that were availab l e and most numerous in its feeding zone. 

No evidence of predilection was detected. Mol e Salamander l arvae were 

capable of seining small invertebrates from the water by use of their 



gi l l rakers , and data indicate that this straining occurr ed pr in­

cipally during periods of high turbidity and / or darkness. During 

periods of i llumination all stages of!• talpoideum fed upon the 

larger invertebrates. Food competition occurred between the conn:non 

urodel an inhabitants of the pond. 
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CHAPTER I 

INTRODUCTION AND LITERATURE REVIEW 

The Mol e Sal amander, Arnbystoma ta l poideum (Holbrook), is re-

stricted mainl y to the southeastern United States, and is neither 

common nor widel y distributed in Tennessee. This species feeds on 

a variety of foods, mostly invertebrates, and may have a dynamic ef­

f ect on the trophic dynamics of a pond conmunity. 

Statement of the problem. The purpose of this study was to gain 

knowl edge about the food habits of~- talpoideum. More specifically, 

data were collected relative to the following problems: 

1 . What food items were available to a population of~- tal­
poideum in Montgomery County, Tennessee? 

2. What were the major features of seasonal fluctuations in 
food availability? 

3. What were the seasonal changes in food habits of larvae? 
4 . What were the dietary items of the immature larvae and of 

the neotenic forms, and what difference, if any , existed 
between the food habits of these two developmenta l stages? 

5. What changes occurred in the food habits of maturing l arvae? 
6. What was the relationship between food availability and food 

utilization? 
7. What did the metamorphosed adul ts feed on while in the breeding 

pond , and to what extent ? 
8. Was there competition for food between the three common uro­

de l an inhabitants of the pond , the Mol e Sa l amander , the 
Spotted Salamander~- maculatum, and the Red-spotted Newt 
Notoptha l mus viridescens? 

Importance of the study, This study is important because it has 

revea l ed an annua l cyc l e of Eood choice in relation to f ood avai l abil­

ity in severa l deve l opmenta l stages of a poor l y-known component of our 

l oca l f auna. I n add i t i on to contributi ng to the knowl edge of the l i f e 

history of A. ta lpoi deurn , the study may benefi t futur e research by 



serving as a basis for any studies conducted on the habits or tax­

onomy of this species in Tennessee. 
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Limitations of the study. The study concerned a single woodland 

pond in Montgomery County, Tennessee and extended over a period of one 

year, from November 1, 1966, through October 31, 1967. The contents of 

289 stomachs were examined. 

Literature review. A review of the literature failed to reveal 

any published works concerning the food habits of!• talpoideum. Allen 

(1932) collected larvae from a pond in Harrison County, Mississippi, from 

April 20 through May 15, 1931 and mentioned that the food seemed to con­

sist largely of mosquito larvae. 

A number of published works have reported foods eaten by other mem­

bers of the genus Ambystoma. Dineen (1955) studied the food habits of 

larval Tiger Salamanders,!• tigrinum, in a large pond in Cass County, 

Michigan, and found that species of Diptera (chiefly Chironomidae and 

Chaoboridae) were the predominant food organisms. Dobie (1962) analyzed 

the stomach contents of 288 larval!• tigrinum taken from 15 White Suck-

er (Catostomus commersoni) rearing ponds and found that Daphnia made up 

31.3 per cent of the total volume, Corixidae 24.4 per cent, and Chiro­

~ larvae 13.2 per cent. 

Although no adult!• talpoideum were collected from their terrestri-

al environment such studies have been conducted on other members of the 
' 

genus Ambystoma. Judd (1957), in studying the foods of 29 adult Jeffer-

son's Salamanders,~- jeffersonianum, in Rondeau Park, Ontario, found 

that the four species consumed most often were all snails--Nemobius 
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carolinus , Parcobl atta pennsylvania , Porcel l io rathkei, and Zoni t oi dea 

arboreus . Farner (1947) analyzed foods from adult A· macrodactylum 

collected around the damp edges of Crater Lake in Oregon . He found 

that "19 of the 27 stomachs examined contained food, 14 of these (74 

per cent) contained terrestrial arthropods and seven (37 per cent) con­

tained the larvae of coleopterous, dipterous, and trichopterous aquatic 

insects." Auerbach (1952) examined a series of adult A· jeffersonianum 

collected in Porter County, Indiana, and mentioned that one contained 

a centipede in its stomach. Duellman (1948) stated that an adult A. 

tigrinum ate a small snake, Thamnophis s. sirtalis. 



CHAPTER II 

METHODS AND MATERIALS 

Description of the study.!!!!,, The pond from which collections 

were made is l ocated in Montgomery County, Tennessee, approximately 

eight miles northeast of Clarksville. It lies less than ten yards south 

of a paved highway (Dunlop Lane) that passes through the James w. Bell 

farm. 

At normal pool, the long axis of the pond extends in an east-west 

direction for 270 feet, and the short axis extends north-south for about 

120 feet. The pond normally contained about one-fourth acre fooU of 

water. Dunlop Lane is the northern boundary of the 150-acre wooded tract 

enclosing the pond with cultivated fields lying immediately north of 

this road. The woods extends east of the pond for approximately fifty 

yards, where it adjoins a cultivated field. The west and south banks 

are bounded by woodland extending some 300 and 1500 yards respectively. 

The region is generally one of karat topography. The study pond 

represented such a natural depression which was filled by runoff waters. 

In or about the year 1953, the pond was cleaned out with a caterpillar 

tractor, and a leak developed. Since then it has never held a large 

amount of water over a long period of time. However, the pond bas never 

been completely devoid of water even during the driest summer months. 

From 1930 until 1956 the pond was utilized for watering livestock and 

was stocked with sunfish and catfish. The fish never reproduced well, 

if at all, and by 1956 they were gone, probably having been either 

caught by fishermen or eaten by turtles. Since 1956, the pond has not 
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been util i zed as a source of water f or farm animals . 

The pond aver aged 38 inches deep at i ts deepest point . I ts mini­

mum depth dur i ng the year of this study was 17 inches i n February , 1967, 

and its maximum was 76 inches in the f ollowing May . Drastic and frequent 

f luctuations occurred during the months of high precipitation, as evi­

denced by a rise in water level of 49 inches between March 3 and March 

10 . Heavy rains of March, April, and May caused great turbidity of the 

water, which persisted until June and dramatically affected the aquatic 

community. 

The highest recorded water temperature measured six inches below 

the surface was 25 degrees centigrade on July 19, 1967, and the lowest 

was 2 degrees centigrade on January 21 of the same year. 

The soil around and at the bottom of the pond was analyzed during 

January and July of 1967 to determine the pH which was found to be con­

sistentl y acid , ranging between 5.8 and 6.7. During the same period, 

the water exhibited a similar range of pH , with a mode reading near 6. 

The most common trees of the area surrounding the pond are l isted 

as fo llows in approximate order of dominance. Scientific and common 

names used are in accord with Ferna l d (1950) . Bl ack Oak (Quercus nigra), 

Sweet Gum (Liguidambar styraciflua) , and Sycamore (P l atanus occidentalis) 

cont r ibuted the majority of the l eaf l itter in the pond . The understory 

vegetation inc l uded Pawpaw (Asimina tri l oba) , Honeysuckl e (Lonicera 

japonica) , Bl ack Cher ry (Prunus serotina), Box Elder (Acer negundo) , Sugar 

Mapl e (Acer saccharum), Pepper-vine (Ampel opsis sp.), American Elm (Ulmus 

amer i cana) , Slippery Elm(~ rubra), Sassafras (Sassa f ras albidum) , 

Cat Grape (Vitus palmata), Red Cedar (Juniperus virginiana) , Si l ky 
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Dogwood (Cornus Amomum) , Virginia Creeper (Parthenocissus quinquefolia), 

Hackberry (Celtis occ identa lis), Tul ip Tree (Liriodendron tulipifera), 

and Snowberry (Symphoricarpos orbiculatus). The two most counnon herba­

ceous pl ants on the banks of the pond were Dayflower (Cotmnelina sp.) 

and Johnson-Grass (Sorghum halepense) . Filamentous algae were preval ent 

in areas of intense sunlight, the most conunon genus being Spirogyra. 

Aquatic pl ants floating on the water surface included Water-flaxseed 

(Spirodela polyrhiza) and Water-meal (Wolffia sp.). These plants al­

most completely covered the water surface from June through August. 

Vertebrate inhabitants of the pond, in addition to the Mole Sala­

tll8nder , were the Spotted Salamander (Ambystoma tll8culatum) , Tiger Sala­

tll8nder (Ambystoma tigrinum), Newt (Notopthalmus viridescens), Bullfrog 

(Rana catesbeiana), Connnon Snapping Turtle (Chelydra serpentine), Red­

eared Turtle (Pseudemys scripts elegans), and Painted Turtle (Chrysemys 

picta). The stomach contents from one individual of each species of 

turtl e were examined but failed to reveal the presence of sa l amanders. 

Forms studie~. The Mole Salamanders collected included 219 sex­

ually imnature larvae, 40 neotenic larvae, and 30 metamorphosed adults. 

Twenty-five adult Newts (Notopthalmus viridescens) and 25 Spotted Sala­

manders (Ambystotll8 maculatum), of which 15 were larvae and 10 adults, 

were also collected. The stomach contents of all specimens collected 

were examined and the data compared to determine the extent of food 

competition between these three species. Although the Tiger Salamander 

was sometimes present in the pond, it was not encountered in great 

enough numbers to justify comparison of foods consumed by it with similar 



data for the other species . 

Sampling techniques. Two hundred eighty-nine Mole Salamanders 

were col l ected between November 1 , 1966 and October 31, 1967. Five 

or more spec imens of~- talpoideum l arvae and/or adults were taken 
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during each of the 52 weekly collecting trips . Newts and Spotted Sala­

manders were coll ected during their breeding season while they were 

either in the pond or moving to or from it. 

All collections were made during daylight, but some attempts were 

made to observe feeding behavior at night using artificial light. Spec­

imens were collected with a dip net by wading along the edges of the 

pond. Usually one complete encirclement was made, thus insuring a more 

random sample than could have been secured from any one area of the 

pond. When the banks of the pond were not flooded some specimens were 

taken by means of drift traps. Others were captured by seining . During 

those periods when the water was over five feet deep, a casting net, a 

dredge net, and a dip net were used to capture specimens. 

Invertebrates were collected weekly from debris retrieved with the 

dip net and placed in 70 per cent alcohol. These collections were iden­

tified and quantified in the laboratory as an index of food availability. 

A reference collection was made which included all invertebrates found 

in the pond during the study. 

Preservation and examination of specimens. Captured specimens ------ -- ..;.;;,;..;.._ ___ -
were itllllediately injected with 10 per cent formalin and placed in the 

same to arrest digestion of the stomach contents and preserve the 
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specimen. In the l aboratory the specimen was slit lengthwise along 

the midventra l line and the stomach freed from the esophagus and small 

intestine. The stomach was slit longitudinally and the contents washed 

into a petri dish containing a grid to faci l itate accurate counting of 

the contents under a dissecting scope . Identification was not difficult 

because li ttle digestion had taken place in the stomach. The contents 

were later placed in a separate vial containing 90 per cent ethanol 

and numbered to correspond with the salamander from which it was taken. 

The bulk of the food items was not determined by weight or volume 

but a relative length classification was assigned to each. In deter­

mining the relative length of a food item, the average size of the first 

15 individuals of each species removed from the stomachs was used as a 

standard. For example, assuming CYpricercus to have a relative length 

of one , Buenoa has a relative length of six,!•~·• the latter is six 

times longer than the former. 

Data recording. Records were made on field data sheets and in­

cluded: the time of collection, date, temperature of the air and water, 

water level, water condition, species collected, and any general comments 

concerning changes in species and numbers of invertebrates. A series of 

pH tests of the water and soil of the pond was conducted . 

In the l aboratory data from individuals pertaining to species, age , 

sex, body l ength , tail length, whether neotenous or not, and food items 

consumed were placed on individual l ife history cards . In constructing 

the tables that appear in the next chapter , the invertebrate taxa were 

arranged according to Pennak (1964). Invertebrate food items were 



i dent i f ied and named at the gener i c level by means of Pennak'a (1953) 

manua l. 
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The resul ts wer e tabula ted by determining (1) per cent composition 

by number of i tems (obtained by dividing the number of times a specific 

item appeared by the total number of items), and (2) per cent of stom­

achs with item (obtained by dividing the number of stomachs which con­

tained a specific item by the total number of stomachs examined). These 

calcul ations were made for the month, season, and year. 



CHAPTER III 

RESULTS 

Food items avai l ab l e. The results of this investigation are 

summarized in graphic and tabular form. The graphs present £odd items 

identified to c l ass, the tables to order level. Table I lists the 

resul ts of a survey of the invertebrate fauna in the pond and shows 

which items were eaten by the Mole Salamander, These organisms were 

found in varying abundancies and at least during some season of the year. 

Dietary items of sexually immature larvae of~- talpoideum. Of the 

219 sexually immature larvae examined, the stomachs of 217 contained 

food . Tables II and III list the food items eaten, by month and by year, 

respectively . Figures 1 and 2 depict graphically the relative abundance 

of the food items eaten, by month and by year, respectively. Sexually 

inmature larvae were collected during every month except October, when 

all l arvae taken were neotenic. 

Dietary items of neotenic larvae of~- talpoideum. Of the 40 

neotenic l arvae of A. talpoideum examined, all stomachs contained food. 

Figure 3 represents graphically the food items eaten for the year. 

Twenty of the neotenic individuals were taken during October, and the 

other 20 were taken between November and April. Due to the l imited 

sample size and collection period, the data presented in Figure 3 can 

not be assumed to reveal an adequate picture of the food items consumed 

for each month of the year. 



TABLE I 

INVERTEBRATES PRESENT AND THEIR UTILIZATION 
AS FOOD BY THE MOLE SALAMANDER 

BASED UPON 52 WEEKLY COLLECTIONS* 

Item Present 
Consumed by 

Mol e Sal amander 

Phyl um Annelida 
Class Ol igochaeta 

Order Opisthopora (earthworms) 
Famil y Lumbricidae .. . ....•.............•...•....... Yes 

Class Hirudinea ( l eeches) ..........................•... No 
Phyl um Arthropoda 

Class Crustacea 
Order Cladocera (water fleas) 

Famil y Daphnidae .. . •.•...•..... .. ......•........... 
Order Eucopepoda (copepods) 

Famil y Cyc l opidae : .....•.•....•...........••....... 
Order Podocopa (seed shrimps) 

Family Cypridae . ..•.•••.•.. ••.•..........•...•..... 
Order Amphipoda (amphipods) 

F ami 1 y Gammaridae ...•.•••......... . ........•... . •.. 
Class Arachnoidea (spiders) .•....••.•.. . ..•...• . •.... . . 
Cl ass Chilopoda 

Order Scutigeromorpha (centipedes) ..................• 
Class Insec ta 

Order Odonata (dragonflies) 
Famil y Libel l ulidae ........•.......•.. ·, ·. · · • • · • • • · 

Order Hemiptera (true bugs) 
Famil y Bel ostomatidae ...... . ..•. . .... • • • • • • • • • • • · · · 

Yes 

Yes 

Yes 

Yes 
No 

Yes 

Yes 

Yes 
Yes 

Fami l y Corixidae . .. ........... • • • • • • • • · • • · · • · · · · · • · 
Fami l y Nepidae ........•..•.................. • • • • • • • No 
Family Notonectidae ..•........... . ...... • • • • • • • • • • • Yes 
Family Gerridae .... .. . • .•...... . .......... • • • • • • • • • No 

Order Mega l optera (dobsonflies) 
Famil y Coryda l idae .. . . ...... • • • • · · · • · · · · · • · · · · · · · · · 
Fami l y Sia l idae . .. .. . . ..... • • • · • · · · · · · · · · · · · • · · · · · · 

Order Coleoptera (beetles) 
Fami l y Dy tiscidae ........ • • • • · • · · · · · · · · · · · · · · · · · · · · 
Fami l y Gyrinidae ..... . .... • • • • • · · · · · · · · · · · • · · · · · · · · 

Order Diptera ( true f l ies) 
Famil y Culic i dae ..... • . . • • • • • · · · · · · · · · · • · • · · · · · · · · · 
Fami ly Tendi pedidae . ... . . • • • • · · · · · · · · · · · · · · · · · · · · · · 
Fami ly Tipul idae . . ... .. , • • • • • · · · · · · · · · · · · • · · · · · • · · · 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 
Yes 

11 
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TABLE I (continued) 

Item Present Consumed by 
Mole Salamander 

Phylum Moll usca 
Class Ga stropoda 

Order Ctenobranchiata (snai l s) 
Family Amnicolidae .....•............... .. ........ Yes 

Order Pulmonata (limpets and orb snails) 
Family Ancylidae . .•..••••••...•.......•..••••.... Yes 
Fami ly Planorbidae . ..•.•.....•...•..•.....•••.••. Yes 

Class Pelecypoda 
Order Eulamellibranchia (fingernail clams) 

Family Sphaeriidae .•.•••..•..••.......••.•.•.•.•. Yes 

*Present indicates that they were to be found in the pond, 
although perhaps not available to the salamanders because of 
burrowing or hibernating habits. 
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20. 8 71.1 1. 6 36.1 21. 2 

16. 8 5.5 1. 2 1. 6 6.3 
23 .8 5.7 6 .7 9-4 1.4 

.1 
1.6 . 2 2.8 .5 .2 
1.1 .4 1. 2 .5 .4 

.5 . 2 . 8 .2 .3 
13. 2 .4 1.6 .5 . 2 
17 .o 15. 2 72.6 47. 8 64.7 

2.0 1.4 .3 
i. u 1.4 5.5 1. 2 1. 5 

u.3 . 9 3.3 

3.8 

*Data are shown by per ~ent age composition by number of items for ea ch month . 

+Insuffi cient dat a ( all s pe cimens were neotenic or adult s) . 

AUG SEPT OCT ::0·1 1..1: V 

( +) 
hh .u 36.3 .OJ J . 9 

.1 
10.5 8. 9 9 . 1 BJ. 9 
19 .1 u8.u . 02 . 2 

2.0 1.6 .02 
.3 .01 
.3 

. 8 . l 
22.8 J . 2 1. J . : 

.003 
. 7 . 8 1. J . 



TABLE III 

DIETA.ltY ITEMS OF 219 SEXUALLY IMMATURE 
LARVAE OF !:_. TALPOIDEUM, BY SEASO AND YEA.It 

WINTER SPRING S1JMMER FALL 
NO. EX . 80 NO. EX . 67 NO . EX . 73 NL. EX . 31 FREQ. OF TOT . NO. OF PCT. COMP . 

ITEM OCC UR . ITEMS FUR BY 'O. Of 
NO. % NO. % NO. t NO. % YEAR ITE!i.5 

OPISTHOPORA 1 .06 .01 1 .01 
CLADOCERA. 132 7.5 1455 56.8 676 32. 6 56 1.3 10.6 2319 21.9 
E\£0PEPODA. 1 .1 .01 1 .01 
P'JDOCvPA. 1197 68.1 172 6.7 142 6. 8 3909 93. 5 24. 8 5420 51.3 
AMPHIPODA. 194 11 .0 215 8.4 195 9.4 67 1.6 3,1 671 6.4 
SC UTIGEROMJRPHA 1 .04 .01 1 .01 
ODONA.TA 9 .5 16 .6 19 .9 11 .3 .3 55 .5 
HEMIPTERA 14 .6 8 .4 3 .1 .1 25 . 2 
MEGAIDPTERA 1 .1 8 .3 6 .3 .1 15 .1 
COLEOPTERA 9 .5 61 2. 4 4 .2 1 .02 .3 75 
DIPTERA 96 5.5 541 21.1 95 9 46. 2 75 1. 8 7. 6 1671 15. 8 
CTENOBRANCHIA.TA. 5 .2 9 .4 1 .02 .1 15 .1 
PUU10 NA. TA 90 5.l 45 1. 8 25 1.2 57 1.4 1.0 217 2.1 
EULAMELLIBRANCHIA. 11 .4 34 1.6 . 21 45 
MJLTED SKIN 3 .2 2 .1 .02 5 .1 
EGGS (~. TA.LPOIDE!JM) 24 1.6 14 .6 . 2 38 
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Figure 1. Dietary Items of 219 Sexually Iumature Larvae of ~-talEoideum, by Month 



Ml SCE LLANEOUS .9 % ► 

GASTROPODA 2.2 ~ ~ 

CRUSTACEA 79.5% 

INSECTA 17.4~ 

Figure 2'. , Di t:ar.y tt ... o~ 219 · Sexually- !mature Larvae 
of . A·. talipof;d.._ 11 'by Tear . - , 



INSECTA 77.9X 

CRUSTACEA I 8.9% 

Figure 3. Dietary Items of 4 0 Neotenic Larvae 
Qf !• talpoidewn, by Year 
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Di tsry ~ of m tamor phosed adul t f A 
-..;...;;;..;:,;:;.8 ~ _. ta l poideum . Of the 

30 metamorphosed adult~- talpoideum 11 - co ected and examined f rom 

December through March, the stomachs of 16 contained i 
nvertebrate f ood, 

El even of those r emaining conta ined mol ted skin , and three were empty. 

Figure 4 presents graphically the c lass composition of the f ood eaten 

f or the year . Due to the limited sampl e size and 11 co ection period , 

the da ta present ed in Figur e 4 can not be assumed to revea l a valid 

picture of the f ood items consumed for each month of the year. During 

most of the year me t amorphosed adults were terrestrial, and not in the 

pond . 

Diet ary i tems of all stages of ~- ta l poideum. Of the 289 speci-

mens of~- t alpoideum examined, the stomachs of 273 contained food . 

Those empty or wi t h onl y mol ted skin were mostly from adul ts taken 

during t he breed i ng season. Table IV is a monthl y sunmary of the food 

i tems eaten , and Tabl e V presents the same data summarized by season and 

year . Fi gures S and 6 present a monthly sunwnary of the food items eaten 

by all stages of A. ta l poideum. 

Die t ary i t ems of ~ species of urodel es . Of the 25 ~ - macul atum 

examined ( 15 l arvae and 10 adults), the stomachs of 21 contained in­

vertebra t e f ood. Of the r ema ining four, two were empty and two contained 

a f ew leaf fragments . A. macul atum adul ts were collected during their 

b ) Larvae were collected from 
reed ing season (January through February · 

March through May. d h diet ary items consumed by 
Fi gure 7 summarize t e 

adul t ~- macul atum f or the year. 
The da ta has not been t abul at ed because 

of the smal l sampl e size. the 
l imited sample s ize and collec tion 

Due to 



OLIGOCHAETA 2.84' .,... 

CRUSTACEA 76.2 ~ 

INSECTA 

11.0 ~ 

Figure 4e Dietary Items of 30 Metamorphosed Adults 
of!• talpoideum, December Through March 



TABLE IV 

DIETARY ITEMS OF ALL STAGES OF A. TALPOIDEUM, 
BY MJ NTH~:- -

ITEM J AN FEB MAR APR MAY JUN JUL AUG SE PT OCT ::o·.- ""' ';" .... 

OPISTROPORA . 2 ,7 
CLAD'JCERA 15.6 15 .4 21.4 69 .6 1. 2 30.0 20 .5 44 .4 13.2 1 . 7 . J . 2 
EOCOPEPODA 5,4 ' d 

PODOCOPA 51. 6 43 ,3 15. 8 5.6 1.2 1.6 4. 7 . J 95 . ~ . 5 
AMPHIPODA. 15 .4 20. 9 23.5 5,7 6.5 11.2 1. 5 28.4 11. 8 . 2 J. 9 
SC UTIGEROMOR.PHA 
ODONATA ,5 ,5 .2 2. 8 ,5 . 2 . 2 .4 3, 5 J . 2 . 2 
HEMIPTERA 1.2 .4 1.2 .5 .J .J .8 . l 
MEGALOPTERA .2 . 7 . 2 . 8 .2 .J .1 ,5 
COLEOPTERA . 2 2.0 12 .4 .3 1. 6 .2 .J .2 2.0 ' . -
DIPTERA 4.0 5,3 15 . 8 16 . 7 73, 0 51. 7 67 .0 23 .7 65 .9 75.J 3. t, 

CTENOBRANCHIATA 1.6 1.6 .J .4 4- 7 
PULMONATA 9, 8 3.6 1.2 1.4 5.7 1.6 1.1 .7 . 2 ,5 1. 6 J .l 
E ULAMELLIBRANCHIA 4,4 1.0 J .2 
li)LTED SKIN 
EG"-..,S (~ . TALPOITEUM) 2.7 8.9 7,3 

*Data are shown by percentage composition by number of items for each month. 

0 



WINTER 
Nv . EX . 8o 

I TEM 

o. % 

OPIS'I'HOPORA 1 .1 
CLADXERA 179 9.2 
E1DlPEPODA 1 .1 
POOOCOPA 1322 67 .9 
AMPHIPODA. 198 10.2 
SC OTIGEROM:>RPHA 1 .1 
ODONATA 10 -5 
HEKIPT£RA 
MEGAIDP'l'ERA 1 .1 
COLEOP'l'ERA 10 .5 
DIP'l'ERA 79 4.1 
CnxlBRANCHIATA 
PUIKlNATA 92 4-7 
EULA.MELLI.lIB.ANCRIA 
l'tOLTED SKIN 3 .2 
EJGS (!• TALPOIDEOM) 49 2.5 

TABLE V 

DIETARY ITE!-1.5 OF Ail.. STAGES OF A. TALPOIBEUM, 
BY SEASON AND rl'..AIC 

SPRING SOMMER FUL 
NO. EX . 67 NO. EX . 73 o. EX . 31 F::IBQ . OF 

OCC UR . 
NO. % NO. % o. % 

3 .1 .01 
1466 56 .1 656 30 .3 134 2.7 8.4 

.004 
179 6.9 61 2. 8 3937 79,5 19.0 
225 8.6 268 12, 4 68 1.4 2.6 

.004 
10 -4 21 .1 .39 . 8 .J 
15 .6 7 . .3 6 .1 .1 

8 • 3 5 .2 .1 
69 2.6 5 .2 1 .02 .J 

575 22.1 1071 49.5 702 14 .6 8.4 
4 .2 10 .s .os 

46 1.8 23 1.1 67 1.4 .8 
ll ,4 36 1. 7 .2 

2 .1 . 02 
. 2 

T'JT . O. OF PC:' . CO MP . 
I TEMS FU R BY ."O . 0: 

YEAR 

4 .OJ 
2435 20 . 9 

1 .0 
5499 .1 
759 .5 

1 .o 
80 
28 . 2 
1h .1 
85 

2427 20 . 
14 

228 2. 0 
47 
5 . 0 

49 
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Figure 6. Dietary ItemS of a Total of 289 Sexually Imnature 
and . Neotenic La,:-vae and Adµlt !• talpoideum, by Year 

N 
w 



CRUSTACEA 52 .5% 

MISCELLANEOUS .8 % ► t:===============-----

INSECTA 46.7,:. 

Figure 7. Dietary Items of 25 !• maculat\Dll (15 Larvae and 10 Adults) 
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Period, th data pre ent din Figure 7 can t b 
no e assumed to reveal 

• valid picture of the dietar y composition f A 
0 

_ . macul atum f or the 

year . During most of the year A ma 1 t 
-· cu a um adul ts were terrestr ial 

I and 
not in t he pond . 

Of the 25 ~- viridescens examined, the stomachs of 18 contained 

invertebrate f ood , one conta ined molted skin, and six were empty. The 

empty stomachs and the one with mol ted skin were from specimens collected 

during the breeding season (December through January). Figure a swmna­

r izes the dietary items consumed by adul t~- viridescens for the year. 

Data have no t been t abulated because of the small sample size. Due to 

the limited sampl e size and collection period, the data presented in 

Figure 8 can not be assumed to reveal a valid picture of the dietary 

composition of~ - viridescens for the year. 

Rel ative l eng th of different dietary.!!!!!· Tabl e VI shows the 

relati ve lengths of the different food items eaten by all stages of 

~- ta l poi deum. 



CRUSTACEA 53.2 ~ 

MISCELLANEOUS 2.0% ~ 

INSECTA 37 .3 % 

Figure 8. Dietary Items of 25 Adult_!! . viridescens 



TABLE VI 

RELATIVE MEAN LENGTH OF DIFFERENT FOOD ITEMS 
EATEN BY ALL STAGES OF 

~. TALPOIDEUM 

Item Millimeter(s) 

cypricercus . 
eye lops .•. 
Daphnia ..• 
Ferrissia .•. 
Gyraulus .. 
Amnicola. 
Gammarus. 
Buenos ... 
Cbaoborus. 
Musculium. 
Cul ex . . . • . • ••• 
~rocorixa . 
Coptotomus. 
Tendipes. 
Sialis • . 
Acilius. 
Plathemis. 
Belostoma. 
Dineutus .• 
Corydalus. 
Tipula .... 
Lumbricus. 

. .................................... . 

. ........ . . ................ .... . 
. ............. . . ............. . 

. . . . . . ............. . 
. . . . . . . .............. . 

. . . . . . . . . . ................. . 
. . . . . . . . ............ . . ............ . 

. . . . . . ............... . 
. . . . . ........... . 

. ....... . ........... 
. . . . . . . . . . . . . . . . . .... .......... ..... . ... . .. .. . ... .... ..... . ........ . .... . ..... . . . . . ..... . ... . . . . . ...... . . . . . . . . . ...... . . ..... . 

l 
l 
2 
3 
3 
4 
5 
6 
8 
9 
9 

10 
10 
11 
11 
12 
12 
12 
28 
35 
36 
45 

27 



CHAPTER I V 

DISCUSSI ON AND CONCLUSIONS 

Food habits of sexually immature larvae of A. talp id --= _ _ _o eum. 

ceans comprised 79.5 per cent of the year l y total of food items 

Crusta­

found 
in the 219 immature l arvae. These organisms occurred in 38 per cent of 

The order Cladocera comprised 21.9 per cent of the stomachs examined. 

the tota l items for the year and occurr~d in 10.6 per cent of the stom­

achs examined. This order was represented by the following genera: 

Daphnia, Ceriodaphnia, and Simocephalus. One specimen examined con-

tained a copepod (Eucopepoda) of the genus Cyclops. The order Podocopa 

(seed shrimps) comprised 51.3 per cent of the total food items eaten 

for the year and was represented in 24.8 per cent of the stomachs. 

These organisms comprised a greater proportion of the total diet in the 

fall (93.5 per cent) and winter (68 per cent) than in spring (6.7 per 

cent) and summer (6.8 per cent). This shift is correlated with a de­

crease in avai lability and consumption of insects in the fall and winter 

as illustrated in Figure. 1, page 15. Although larger invertebrates were 

d 1 fed mostly upon the smaller and avai l ab l e , the Mole Salsman er arvae 

i averaging about 1 nnn. in more abundant seed shrimps. Cypr cercus, 

l ength , was the smallest invertebrate detected in st0machs (Table VI, 

page 27). do not indicate any distinct predilec­
Data fr om this study 

tion f or certain prey species by 
the larvae, but the more motile inver­

The 1 than the less motile ones. 
tebrates were ingested more frequent Y 

tall depths, rather than just 
availability and motility of Cypricercus, 8 

may account partially for its 
at the surface as in the case of Cule~, 
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f r quency a& a prey sp cies. 

not primarily surface feeder s 8 8 d 
ata do not revea l surface-dwell ing 

invertebrates to constitute a s i gnificant f 
part o the diet. When 

Mole Salamander larvae are definitely 

the pond became extremely turb i d ahe diet of the sexually immature v 

l arvae did not change appreciabl y a l though a alight increase in the fre­

quency of sma ll crustaceans such as CYpricercus was observed. This 

suggests t hat vision is not the only means by which Mole Salamander 

l arvae l oca te prey. Possibly the olfactory receptors and/or lateral 

l ine system function in this capacity. Mole Salamander larvae placed 

in an aquar i um with the lights turned off were observed to continually 

swallow water . It is therefore speculated that larvae use their gill 

rakers to seine seed shrimps and other small organisms from the water 

during periods of high turbidity and/or darkness. Since some of the 

stomachs contained only seed shrimps, the possibility that their in­

gestion is accidental or coincidental to the ingestion of larger forms 

seems remote . 

The food insects were almost exclusively larval or nymphal forms 

h wi 8 indicated in the following of aquatic species and unless ot er s 

discussion , this may be assumed. 

of the yearly total of food items 
I nsects comprised 17.4 per cent 

of the i nmature l arvae (Figure 2 , page 16). 

hs examined. 8.4 per cent of the stomac 

These organisms occurred in 

f li s) comprise The or der Odonata (dragon e 
d 0.5 per cent of the total 

of the stomachs 
d in 0.3 per cent nd occurre 

items ea ten for the year, a Forty-six 
h is and Celithemis. 

Genera f ound included Plat em 
examined . taken from salamanders 

. the stomachs were 
of the 55 dragonflie s found in 



0 

c,ptu din th pring 
SUDln r, and fall. During these 1eaaon1 the 

dragon£ lies w r still available but with l d ' co weather they moved 
deeper into the mud and leaf litter 

where they assumedly were inaccea-
sib le to the salamander larvae. 

The order Hemiptera comprised 0.2 per cent of the yearly total of 

food items of the im:nature l arvae. These organisms occurred in O.l per 

cent of the stomachs examined. Twenty-two of the twenty-five hemipterans 

eaten were from salamanders collected in spring and summer when these 

i tems were most abundant (Table III, page 14). No hemipterans were 

found in the stomachs of specimens collected in winter even though they 

were avai lable. The most co111D.on genera were Hesperocorixa and Buenoa, 

in that order. Buenos was found only in salamanders collected in aurmner 

when this hemipteran was most abundant and two of the four taken from 

stomachs were inmature. The fact that notonectids "sting" sharply with 

their mouth parts may explain why they are not a coumon item in the diet 

of the salamanders in spite of their abundance. 

The order Mega l optera comprised 0.1 per cent of the yearly ~otal of 

0 1 Cent Of the stomachs examined. food items and occurred in • per Thir-

f din stomachs were Corydalus. teen of the 15 megalopterans oun 
These 

i n the spring and sunnner when insect l arvae were preyed upon mainly 

One specimen of Sialis 
they were more abundant in the leaf litter. 

was taken fr om a stomach in the spring. 
Both Corydalus and Sialis 

often in mud, thus pre­
larvae l ie buried under l eaves, the latter 

venting their being preyed upon heavily. 
f the yearly total of 

d 0 _7 per cent o 
The order Coleoptera comprise 

food items and occurred in 0.3 per , 
the stomachs examined. 

cent of 
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Aciliul and Coptotomus larvae we 

in th pring. 
re most freq uently ea t en by 

salamanders 
Only three apecimens 

of Dineutus (one adul t 
larvae) w re found in stomachs . 

and two 

The Dip tera (true flies) were the most comm 
1 on y eaten insects . 

These organisms comprised 15. 8 per 
cent of the yearly total of food 

i t ems and occurred in 7 .6 per cent of the stomachs. 
In order of domi-

nance , Chaoborus , Tendipes, Culex - _, and Tipula were the invertebrates 

most of ten pr eyed upon. Most of these t k b were a en Y salamanders during 

spring and sunnner . Chaoborus (conmon phantom midge) was a much more 

common food item than£!.!.!! which was found in stomachs mainly from 

spring and sunmer . The former exhibits a jerky, lashing, swiuming 

movement whi ch is thought to attract the attention of the Mole Sala­

mander l arvae. According to Pennak (1953), Chaoborus exhibits pro­

nounced daily migratory movements, being confined to the bottom waters 

during the day and migrating to the surface at night. Data indicate 

that the bottom water is the primary feeding zone of the Mol e Sala­

mander l arvae and that they spend little time feeding on Culex at the 

surface. The fact that Chaoborus remains on the bottom during day­

l ight hours and constitutes a substantial part of the diet suggeSt s 

that t he Mol e Sa l amander larva is at least partially a diurnal feeder. 

h principally during spring and 
Tendipedid l arvae were found in stomac s 

more frequently in the diet than Chaoborus 
summer but occurred much 

ere available in relatively 
dur i ng winter and f a ll. Tendipes larvae w 

l arge numbers during all seasons, • nd were found to be very active in 

Tipula h salamander larvae. 
the l eaf l itter and f eeding zone oft e 

the total dipteran diet and 
l arvae composed only a small portion of 



w r f ound in tomachs during every 
aeaaon except fall. 

i nhabited both 1 af litt r and mud but were never found 

able in ignificant numbers. 

32 

They 

to be avail-

Gas t r opods comprised 2.2 per cent of h 
t e yearly total of food 

i tems and occurred in 1.1 per cent of the st0machs. The order Pulmonata 

comprised 2 .1 per cent of the gastropods eaten. h 
Te genera included 

were Gyraulus and Ferriasia, the former being t ea en more frequently and 

appearing in l arger numbers than the latter. Both inhabited the leaf 

l itter and were fed upon by the salamander larvae during all seasons. 

Order Ctenobranchiata comprised 0.1 per cent of the yearly total of 

food items, and occurred in 0.1 per cent of the stomachs examined. 

Amnicola was the only genus found, and it waa taken from stomachs during 

al l seasons except winter. This species inhabited the leaf litter but 

was never found to be abundant. 

Cl ass Pel ecypoda, order Eulamellibranchia, genus Musculium (finger­

nail clams), comprised 0.4 per cent of the yearly total of food items 

and occurred in 0.2 per cent of the stomachs examined. Musculium was 

an inhabitant of the leaf litter and was only found in the st0machs 

during spring and surmner. The data do not suggest why these organisms 

except that the fingernail clams were 
were eaten onl y during summer 

much more abundant then. 
Lumbricus comprised 

Cl ass Oligochaeta, order Opisth0P0ra, genus 
and occurred in 0.01 

0.01 per cent of the yearly total of food items, 

Per cent of t he stomachs . 
) hi was the 

(Table VI, page 27 t s 
At 45 mm. 

Al though earthworms were 
longes t food item taken from the stomachs. . 

8 
of the 

the margin 

found quite f r equently both in 
the water and along 



p nd , bricua va und in on y one at h omac , this taken in wint er. 
Cl• s Chilopoda, order Scutig romorpha, 

comprised 0.01 per cent of 
the yearly tota l of f ood items, and occurred 

in 0.01 per cent of the atom-
schs . Centi pedes were commonly seen in the 

water after a hard rain had 
risen the water over logs and other debris. 

Mol ted sa l amander skins, presumabl y their 
own, were found in the 

stomachs during winter and spring, Of the 219 larval Mole Salamanders 

examined, only five contained molted skins. 

Mole Salamander eggs were frequently eaten by sexually immature 

larvae during winter and spring . (breeding season). They comprised 0 .4 

per cent of the yearly total of food items and occurred in 0,2 per cent 

of the stomachs examined for the year. I suspect that chemoreception 

is used to identify the eggs as food. 

Various materials were found in the stomachs which contained 

molted skins. Apparently the larvae ingested a few fragments of bark, 

sand, l eaves, and Spirogyra incidenta l to the ingestion of the molted 

skin . 

1 id Class Insects Food habits of neotenic larvae of!· ta po eum. 

- - total of food items found in the comprised 77.9 per cent of the year l y 

which contributed 74.0 per cent of 40 neotenic larvae. Order Diptera, 

the most important single group. 
the yearly total of food items, was 

In order of importance, the 
were Chaoborus, and Culex, 

genera included 

together contributing 68 .1 per cent 
1 of food items, 

of the yearly tota 

re abundant 
From August through March, Chaoborus were mo 

d during March. As 
food items t han Cul ex , which appeare 

88 potential 

in the instance 



th i ur arv e, th 
fact that Chaoborus was f d 

oun in and near 
th b nthic 1 af l itter during daylight h 

ours may expl ai n why it was 
preyed upon more than the surface-dwell ing Cul ex 

_ . Tendipea (midges) 
comprised 5.9 per cent of the organisms eaten during 

the year, 

The neotenic l arvae inc l uded more insects in their 
diet than 

crustaceans even when t he f ormer were l ess abundant, 
Neotenic forms 

appar ently rest r ic ted their movements and feeding more to the benthic 

l eaf li t t er than did the iunnature l arvae, Their burrowing habits are 

more pronounced t han are those of the other stages of!, talpoideum in 

the pond. Dur ing col d weather they often feed under the leaf litter 

where i nsects burrow. The l imited sample size and collection period 

make i t i nadvisabl e to assign relative preferences for various food 

items eaten by the neotenic forms a l though there seems to be a corre­

l ati on between items consumed and their distribution in the pond 

rel ative to the regions frequented by the salamanders. 

The c l ass Crustacea comprised 18.9 per cent of the year l y total 

of f ood items consumed by the neotenic larvae. Order Cladocera (water 

4 

Cent Of the stomachs examined and comprised fl eas) appeared in 55.0 per 

tota l Of food items consumed. 12 .6 per cent of the yearly 
In order of 

represented were Daphnia, ~­decreas i ng f requency of occurrence, 

d h imps) comprised 
daphnia , and Si mocepha l us. Order Podocopa (see 8 r 

d d occurred in 
4 total of items consume' an .9 per cent of the year ly 

In order of decreasing 
l 7,S per cen t of the 40 stomachs examined . 

were cypricercus and 
frequency of occurrence the genera represented 

£.!ndona. As I have sugges t ed in th8 

the majority of the crustaceans wer e 

h iromature l arvae , 
instance oft e 

t d by swallowing 
pr obabl y inges e 



tr and forcing it through th ill 
g rakers, thereby &training out 

th 8 minut food items. Order Amphipod 
a, genus Cammarus , comprised 

1. 4 per cent of the yearly total of food items consumed and occurred 

in 10 per cent of the stomachs examined. 

Class Gastropoda comprised 3.3 per cent of the yearly total of 

food items consumed. Order Ctenobranchiata , genus Amnicola, contri-

buted most of the gastropods, comprising 2.3 per cent of the items 

eaten. The food availability survey revealed this genus to be more 

abundant during all seasons than any other genus of snails. Order 

Pulmonata , genera Ferrissia and Gyraulus, comprised approximately 

1 per cent of the diet. 

Miscellaneous materials were found in only three of the 40 

neotenic specimens examined . 

No evidence of egg eating was found in neotenic larvae. 

Food habits of metamorphosed adults of~- talpoideum. -- ---- -- The most 

common food items of the 30 metamorphosed adult Mole Salamanders are 

represented in Figure 4 (page 19). 

5 

i d 76.2 per cent o Cl ass Crustacea compr se f the yearly total of food 

cent of the stomachs examined. items and occurred in 66.3 per Order 

Podocopa constituted 55.l per cent of d it s Twenty-the total foo em· 

contained the seed shrimp six per cent of the stomachs examined 

C The finding Of Cypricercus in ~pricercus . -
stomachs always with other 

accidental ingestion. 
at numbers suggests 

food i terns and never in gre turbidity of the pood, 
ff ted by the Since visibi l ity was adversely a ec i prey 

role in locat ng . 
receptors play a it is possib l e tha t olfactory 
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Ord r A hip da c ri d 13. 8 per cent of the crustacean, aten. 
~ 

was found to be quite abundant i n the leaf l itter at all 
seasons. Ord r Cladocera comprised 7 _3 per cent of the yearly total 
of food it ms, and occurred in 6.7 per cent 

of the stomachs examined. 
In order of decreasing f requency of occurrence 

' the genera included were 
oaphni a , Ceriodaphnia, and Simocephalua. 

Insects comprised 11.0 per cent o_f the yearly 
total of the yearly 

tota l of food items, and were represented in 30,0 per cent of the stom-

achs examined. Order Odonata, genus Plathemia, a dragonfly nymph, 

occurred most frequently. Order Coleoptera comprised 2,8 per cent of 

the year l y total of food items eaten with larval Acilius and Dineutua 

being most frequent l y eaten in that order. Dipterans comprised 2.8 

per cent of the yearly total of food items eaten with larval Chaoborus, 

Tendipes, and Tipula being eaten in the same proportion. Order Hemip-

tera, genus Hesperocorixa, and Megaloptera, genus Corydalus each com-

prised one per cent of the yearly total of items. 

Order Opisthopora comprised 2.8 per cent of the yearly total of 

food Cent Of the stomachs examined. items, occurring in 6.7 per 
Lum-

food during every season except winter. bricus was abundant as potential 

commonly in the stomachs of adult 
The occurrence of the earthworm more 

it waa eaten while the adults 
than in l arval sa l amanders suggest that 

to their appearance in the 
were undergoing a terrestrial existence prior 

breeding pond . 

Mol ted skin comprise 
f the total of food items 

d 10 . l per cent o 
d suggesting 

of the stomachs examine, 
eaten and occurred i n 36 . 7 per cent 
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d adu t Mol • rph 

th br ding p nd . 
Sela1U1nders molt shortly 

after entering 

Mic ll aneous materials such aa 
bark, sand leaf f , ragments, and 

Spirogyra were found in the stomachs 
containing the molted skins 

suggesting that these items had been ' 
only accidently ingested while 

adherent to the molted akin. 

The stomachs of three of the 30 adult specimens examined were 

completely empty. The data indicate that the metamorphosed adult Mole 

Salamander feeds sparingly if at all while in the breeding pond. Almost 

half of the stomachs of such forms examined contained only molted skins 

or were compl etely empty. 

No evidence of egg eating by adult Mole Salamanders was found. 

Ontogenetic changes in the food habits of~- talpoideum. The 40 

neotenic l arvae examined differed in their food habits from the sexually 

illlll8ture and metamorphosed adults in that the neotenic forms fed chiefly 

on insects during periods in which the latter two groups ate primarily 

crustaceans. Correlated with this difference in food is an apparent 

difference in feeding behavior. Data in regard to food consumption 

suggest the neotenic forms burrowed and fed deeper in the leaf litter 

11 d ing cold weather. 
8nd mud where the insects were found principa Y ur 

the Stomachs Of 30 metamorphosed adult Mole 
An examination of 

on crustaceans, as did the 
Sal amanders revealed that they fed chiefly 

No mollusks were 
A nmiature larva ta en se~ually i k during the same months. 

stomachs of sexually itIIIIl8ture 
found in the stomachs of adults as in 

and neotenic l arvae. 
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mp tition for food b t w en 
- - -......;..;;-.;:.:.! urodel an inhabitant s of th 

- --! pond . Thil di cu ion of comp ti t i on bet 
ween the various ur odel an 

apeciea 
found in th pond is restrict d t h 

o tat period dur ing which 
all were 

present in the pond,!•~·, l ate f all ad i 
n w nter months during the breed-

i g Season Figure 7 presents th d 
n . e ata pertaining to the food items 

taken from the stomachs of the Spotted s 1 a amander (!, maculatum) adul ts 
' and Figure 8 pre s ent s s imi l ar data for th N 

e ewt (~. viridescens). 

I n order of decreasing abundancies the species f 1 , o sa amander 

present in the pond during the breeding season were!• talpoideum, 

A. macul atum, !!· viridescens, and!• tigrinum. As indicated by Tables 

V and VI, and Figures 7 and 8, there was intense food competition between 

the three most coumon urodelan inhabitants of the pond during the breed­

ing season . The stomach of the one !• tigrinum larva examined contained 

food items very similar to those of the Mole Salamander and therefore 

suggested f ood competition. Although competition for food is usually 

greater within t han between taxa, N. viridescens was found to feed on 

essent i a l ly t he same organisms as the three Ambystoma species , • nd in 

l i Approximately 67 .O per cent of the Mole near y t he same proport ons. 

Sal amander s' die t was crustaceans during the breeding season. The 

the Spotted Salamanders was 52.5 per cent, for 
corresponding figure f or 

the Newts 53. 2 pe r cent . Gastropods comprised approximatel y 2.1 per 

cent of the Spotted Sa l a­
cent of the Mol e Sa l amanders ' diet, l,O per 

, An examination of the orders, 
lllanders ', and 7 . S per cent of the Newts · 

f urodel an 
fatnil ies , and genera of prey invol ved 

revealed that al l our 

of invertebrates . 
inhabitants fed upon the same species 
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s of th 

present i n th pond were not d rea ily available 
to salamanders due to 

their burrowing or hibernating habits, 
However, such invertebrates 

appeared mor e f requent l y in the stomachs 
of neotenic larvae than in 

other f orms of ~ - talpoideum. 
Generally the data suggest that the 

Mol e Sa l amander feeds on those organisms th 
at are most available and 

abundant. The only invertebrates hi h w c were present occasionally and 

did not contribute to the diet of the salamanders were Collembola 

(springtai l a) and Blattaria (cockroaches). These organisms were fre-

quently seen in the water after a hard rain had risen the water over 

logs and other debris. 

Factors affecting choice of~- It is apparent from this study 

that the sexually immature larva and metamorphosed adult!· talpoideum 

fed genera lly upon the moat abundant and readily available food items. 

The notab l e exception was observed in the neotenic forms which ate 

fewer crustaceans than insects even when the former were more abundant. 

All food items, regardless of size, were swallowed whole. The 

i than 15 ....., x 8 mm (Table VI, page 27). 
tems consumed were usually less '""' 

mobility of the food item affects to 
Apparent l y the activity and 

some degree whether or not it is preyed upon. 
I observed that move-

the salamander and it would 
ment by a potentia l prey would stimulate 

li system could 
The salamanders lateral ne begin to stalk i ts prey. 

funct ion in this capacity. 

is invol ved before 
Chemoreception possibly 

th at the prey. e sa l amander unges and snaps 
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inv rt brat 8 within Di tribu tion o 

vh th r or not thy 
the pond seemed to inf uence 

feed r. 

bo t tom. 

r eat n. 
The Mole Salamander is not a 

Most of t h f ood items 
were taken within one foot of 

Som invertebrates exhibit daily v ti 
1 er ca migrations 

pond , moving into and out of the salamanders' feeding zone. 

surface 

the 

in the 

The Mole 
S81atn8nder showed aggressive tendencies t d 

owar prey during periods of 

high l ight intensity. When placed in a lighted aquarium, they appeared 

to watch small guppies (Gambusia) and insects move, stalk them slowly 

or wait for them to come into range, then lunge and snap violently. 

When the light was turned off the salamanders would lie quietly on the 

bottom and gulp water. Dineen (1955) found that light intensity con­

tro l led to some extent what the Tiger Salamander fed upon. 

Mole Salamander larvae are capable of seining small food items 

such as CyPricercus by use of their gill rakers. I believe this 

seining occurs mainly during darkness and/or when the water is turbid. 

During periods of higher light intensity (daylight and moonlight), • nd 

is good' the animal feeds upon the larger invertebrates when visibility 

in the pond. 



CHAPTER V 

SUMMARY 

oats for thi 

Z89 Mol e Salamander 

study were obtained by examining th 
e stomachs of 

(including 219 sexually i11111at 1 
ure arvae, 40 

neotenic l arvae and 30 metamorphosed adults), 25 Spotted Salamanders 

(15 l arvae and 10 adults), and 25 adult Newts. 
All were collected from 

the same sha llow, permanent, rain-fed woodland pond, located approx-

imate l y eight miles northeast of Clarksville, Tennessee. 

Specimens were collected during daylight by dip net, drift trap, 

seine, casting net, and dredge net, between November 1, 1966 and October 

31, 1967. The stomachs were injected in the field with 10 per cent 

formalin to arrest digestion. The contents were later preserved in 90 

per cent ethanol and identified and counted with the use of a dissecting 

microscope . 

The important find ings of this study are listed as follows: 

1. 

2. 

3. 

4. 
5, 

The major f ood items of an aquatic population of Mole Sala-

manders were determined· d f one ontogenetic 
No conspicuous dietary changes occu~re th:~mneotenic forms 

stage to another with the exc:ption riods when the other 
consumed principally insects furd~g p;rimarily upon crus­
stages of~- talpoideum were ee ng 

taceans. tl those organisms that were 
The Mol e Salamander consumed mo~n its feeding zone, !:!·' the . 

available and most numerous h b ttom and among the benthic 
water within about a foot of t e o of poor or negative cor-
1. eaf 1 itter. There were i~:::~~~; and utilization. No~:bly 
rel ation between food ava though normally abundantT~~ ~ormer 
Buenoa and Hesperocorixa , by the salamanders. 

1 r ely eaten pond were on Y ra 
' inful bite. 

can infl ict a pa was detected• in ly on 
No evidence of predilect~onMol e Salamander fed spa~er! came to 
The data i ndicate that t e when the salaman 

. vertebra tes surface dwell ing in 



6. 

7 . 

8 . 

9 . 

10 . 

11. 

42 

th sur ac tot k in atr. Neotenic f orms apparentl 
burrow d mor th n the exua lly inmature and metamor p~osed 
adu t f orm and t ook their f ood principally from wi t hi 
t he 1 a f 1 it t r . n 

s xua l y i mma t ure and metamorphosed adult Mol e Sa lamanders f ed 
chiefly upon crustaceans, insec t s and gastropods , in that 
ord r. Adul t f orms f ed spar i ngly or not at all whil e in the 
breeding pond . 

Neo t eni c l arvae of!· ta l poideum f ed chiefly upon insects, 
c rustaceans, and gastropods , in that order. 

Mol e Sa l amander l a r vae were capable or seining small inverte­
brates from the water by use of their gill rakers . 

Data strongl y indicate that during periods of high turbidity 
and darkness , Mol e Salamander larvae fed principal ly by 
seining f ood i tems from the water. Al l three stages of 
A. talpoi deum fed upon the larger invertebrates during 
periods of i llumination. 

The maj or f ood items were present in the pond throughout the 
year, but their abundance and distribution within the pond 
varied with the season . 

Compe ti tion for f ood between the connon urodelan inhabitants 
of t he pond did occur. 
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