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INTRODUCTION 

Amphibians and reptiles comprise an important major segnsnt of 

the vertebr.ate fauna of Canada: major in the sense of numbers of in

dividuals; and important in the sense of economie value. The numbers 

of inseots 6 other invertebrates 6 small vertebrates and espeoially 

rodents that the se animals consume during a swnmer season are astro

no:rn.ical and attests to their economie value to Canadian agriculture and 

forestry. An example is Buokner's 1952 report on the predation or larch 

sawi'ly by frogs. It is also apparent that they themselves present a 

diverse and multitudinous source of food for other creatures. 

However 6 in spite of this vital position which the amphibians 

and reptiles hold in our fauna 6 their position in our literature has 

been one of obscurity. There have been many "nature observations" pub

lished, a number of range extensions 6 and a few local check lists 6 but 

no zoogeographical studies, no taxonomie studies 6 and up to August of 

1955 (Logier and Toner 1955) no comprehensive check list with distribu

tion maps of Canada's herpetofauna was in existence. The maps and 

taxonomie works prepared by United States worlœrs are. for the most 

part# inaccurate where the species concerned range into ·canada. The 

crux of the problem is that so little specifie collecting of amphibians 

and reptiles bas been done in Canada that specimens upon which distribu

tional and taxonomie studies could be based were not available previous 

to this writers work. A brief example will illustrate. The Painted 

Turtle 6 Chrysemocs piota, a ubiquitous North America.n species of pond 

turtle 6 is common in certain sections of both New Brunswick and 
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Nova Scotia~ yet until one specimen was sent from Nova Sootia to the 

National Museum of Canada in 1934 1 herpetologists of the period did not 

realize that this species' range in eastern Canada extended east of the 

Richelieu River in southern Quebec. Regrettably this information did not 

reach chelonologists in the United States for some time and Pope's 

"Turtles of the United States and Canada" printed in 1949 excluded 

Chryserays picta from the Maritime Provinces. A similar lack of infb r

ma.tion is apparent in Carr' s 1952 "Handbook of Turtles of United States 1 

Canada and Baja California" where the line designating range limit of 

the Painted Turtle in eastern Canada is much too far north of the actual 

distribution of this species as determined by ~ own surveys in that area. 

This writer conducted a herpetofaunal survey in Nova Scotia during 

the sumrnar of 1950. By the spring of 1951 it was apparent that the 

herpetology of Canada was a relatively unexplored field and tentative 

plans were made to extend the Nova Scotia survey gradually westward. 

Those plans have materia1ized and the end resu1t to date has been explora

tions through Nova Scotia~ New Brunswick 1 Prince Edward Island 1 Quebec 1 

end parts of eastern Ontario from 1950 through the summer of 1956 wi th a 

total of about 6 1 000 specimens collected by myse1f. (See map 1 for 

sites where I have made collections~ 

The original purpose end aim of my work was to disoover what 

ppecies of amphibians and reptiles oocur in eastern Canada and to define 

accurately their distributional limits. This survey bas subsequent1y 

expanded in scope and the findings may now be classified under (1) new 

distribution records 1 (2) zoogeographie patterns 1 (3) taxonomie aspects 1 

and (4) life history observations. On1y the first two items of this 
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original infornRtion will be disoussed in this thesis. The taxonomie 

aspects are a lengthy study in themselves. 

For this thesis I have oonduoted the first herpetofaunal surveys 

devoted speoifioally to colleoting in Canada, and I have oompiled dis

tribution maps based on this material plus all previous published 

records and many unpublished ones which I have disoovered. Schmidt 

( 198J) emphasi zed the importance of such work when he said "It is at 

the borders of ranges that new environments •••• ohallenge the capacity 

for further evolution of the expanding species. Thus it is of the utmost 

importance to evolutionary studies to define the borders of ranges of 

species and subspeoies of animals in order to come to grips with problema 

as to the limiting factors". In addition, several misidentifications 

have been oorreoted and past dubious records or reports are here oriti-

9ally oonsidered. On the basis of differences in species composition 

and population densities I have described for the first time the extant 

herpetofaunal sections of eastern Canada. I have pointed out soma of 

the possible environmental factors involved in limiting the distribution 

of the se amphibians and reptiles aiXl have produced a simple but seem

ingly effective Environmental Temperature Index which enables one to 

prediot the presence or absence of a species in any region of Eastern 

Canada. Further, I have attempted to explain this present day zoogeo

graphie picture through a discussion of the probable postglacial history 

of eastern Canada's herpetofauna. 

In all there are 43 species and subspecies involved and as is 

inevitable the amount of material gathered for eaoh varies considerably. 
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In spi te of the amotmt of information accumulated over the past sevan 

years, more questions have been raised than answered and these rather 

interesting problems will comprise a section unto themselves towards the 

end of the thesis. 

The noiœD.clature is that of K.P. Schmidt 1 s 1953 11A Check List Of 

North American Amphibiens and Reptiles" which is issued by the Alœrioan 

Society of Ichthyologists and Herpetologists. The present day aocepted 

procedure in herpetology is to eliminate the use of parentre ses around 

the describer' s name in cases Vfhere the genus has been changed since 

the species was named. The present writer t~~es exception to the treat

ment of the Common Toad and the Wood Frog in this check list and has 

reduced Bufo terrestris americanus and B. t. copei to !• mnericanus, and 

reduced ~ sylvatica 5Ylvatica and R. s. cantabrigensis to R. sylvatica 

(see Lagier and Toner, 1955, for a similar viewpoint). A phylogenetic 

list of the amphibians and reptiles of eastern Canada follows immediately. 
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PHYLOGENETIC LIST OF THE AMPHIBI.ANS .AND REPTILES OF EASTERN CANADA 

Class: Amphibia 

Order: Caudata 

Family: Proteidae 

Necturus maculosus maculosus Rafinesque - Mudpuppy. 

Family: Ambystomidae 

Ambystoma jeffersonianum Green- Jefferson's Salamander. 

Ambystoma. maculatum Shaw - Spotted Salamander. 

F~ily: Salamandridae 

Diemictylus viridescens viridescens Rafinesque -

Red-spotted Newt. 

Family: Plethodontidae 

Desmognathus fuscus fuscus Rafinesque - Dusky Salamander. 

Plethodon cinereus cinereus Green - Red-backed Salamander. 

Hemidactylium scutatum Schlegel - Four-toed Salamander. 

Gyrinophilus porphyriticus porphyriticus Green -

Purple Salamander. 

Eurycea bislineata bislineata Green - Two-lined Salamander. 

Order: Salientia 

Family: Bufonidae 

Bufo americanus Holbrook - Common Toad. 

Family: Hylidae 

~ crucifer crucifer Wied - Spring Peeper. 

Hyla versicolor versicolor LeConte - Common Tree Frog. 

Pseudacris nigrita triseriata Wied - Swamp Cricket Frog. 
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Familyt Ra.nidae 

Ra.na catesbeiana Shaw - Bullfrog. 

Rana clamitans Latreille - Green Frog. 

Rana septentrionalis Baird - Mink Frog. 

~ sylvatica LeConte - Wood Frog. 

Rana pipiens pipiens Schreber - Leopard Frog. 

Rana palustris LeConte - Pickerel Frog. 

Class: Reptilia 

Order; Chel onia 

Family; Chelydridae 

Chelydra serpentina serpentina Linnaeus - Snapping Turtle. 

F~ly: Kinosternidae 

Sternotherus odoratus Latreille - Musk Turtle. 

Fanùly: Emydidae 

Clemmys guttata Schneider - Spotted Turtle. 

Clemmys insculpta LeConte - Wood Turtle. 

~ blandingi Holbrook- Blanding's Turtle. 

Grapte~s geographica LeSueur - Map Turtle. 

Chrysernws picta picta Schneider -Eastern Painted Turtle. 

Chrysemys picta marginata Agassiz - Central Painted Turtle. 

Family: Chelonidae 

Lepidochelys olivacea kempi Garman - Atlantic Ridley Turtle. 

Caretta caretta caretta Linnaeus - Atlantic Loggerhead 

Turtle. 



- 7-

Family: Trionychidae 

Trionyx ferox spinifera LeSueur - Spiny Soft-shelled Turtle. 

Family: Dermochelidae 

Dermochelys coriacea coriacea Linnaeus - Atlantic Leatharback 

Turtle. 

Order a Sauri a 

Family~ Scincidae 

Eumeces fasciatus Linnaeus - Blue-tailed Skink. 

Order: Serpentes 

Family: Colubridae 

Natrix si pedon sipedon Linnaeus - Northern Water Snake. 

Storeria dekayi dekayi Holbrook- DeKay's Snake. 

Storeria occipitomaculata occipitomaculata Storer -

Red-bellied Snake. 

Thamnophis sauritus sauritus Linnaeus - Ribbon Snake. 

Thamnophis sirtalis sirtalis Linnaeus - Eastern Garter Snake. 

DiadoEhis punctatus edward si Merrem - Eastern Ring-necked 

Snake. 

Coluber constrictor constrictor Linnaeus - Black Racer. 

Opheodrys vernalis vernalis Harlan - Eastern Smooth 

Green Snake . 

Elaphe vulpina gloydi Conant - Eastern Fox Snake. 

Elaphe obsoleta obsoleta Say - Pilot Black Snake. 

Lampropeltis doliata triangulum Lacepede - Eastern Milk Snake. 
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REVI1!.'1V OF LITERATURE 

Herpetological writings which concern Eastern Canada are for the 

most part distributi onal in nature and limi ted to brief notes and local 

check lists. The se are to be fotmd in the "Bibliography of Eastern 

Canadien Distribution Reportlat the end of the thesis. Only the more 

inclusive contributions~ which in actuality summarize the briefer notes~ 

will be cansidered in this review. 

The questionable reports that are mentioned in this revi~ are 

discussed in detail in that section of this tm sis entitled "Rare or 

Questionable Reports". 

Eastern Canada. Beginning with those pa:tars that are concerned with 

broad regions of Eastern Canada~ the writings of Philip Cox~ of New 

Brtmsv.rick~ are the earliest. He collected in Gaspè, New Brtmswick, 

Prince Bdwsrd Island, and Nova Scotia and reported his findings in 1899. 

In 1907 he published an annotated list of lizards and salamanders of 

Canada but the emphasis was on his own personal experience wi th the 

various species in the Maritime Provinces and Gaspé. 

The next major contribution to regional herpetology in Canada was 

not made tmtil 1942 when Logier and Toner of the Royal Ontario Museum 

published the first list of the amphibians and reptiles of Canada, a 

total of 96 forms. They did not, however, attempt to delirnit the ranges 

of any of the species. Many of the subspecies are not now recognized 

and several new speoies have been discovered since then. The latest 

total of species and subspecies stands at lOO. 
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Soon after, in 1948, R.c. 1ülls compiled a check list of anphibians 

and reptiles for Canada, with descriptions of known ranges of each specias. 

These ranges vrere based on all the records both published md unpublished 

that 1ülls could locate. Unfortunately, he quoted only a few of these 

sources so it is impossible to check the original specimens or descriptions. 

A paper entitled 11 An Analytical Study of the Geographie Distribution 

of~ septentriona.lis11 was written by J .A. Moore in 1952. It is the 

only herpetological study that includes eastern Canada in its ~cope. 

However, several of his conClusions are invalid because he believes that 

this species ranges only to 50~ la:titude Wl.ereas it actually coeurs as 

far north as 57°30'N latitude. In addition he had no records from the 

provinces of New Brunswick, Nova Scotia, or Prince Edward Island. 

In 1952 Wright and Wriglrt produced a monumental paper listing by 

state and province all the different species of snakes that have been 

reported in North America. Each province is given an accredited list 

and a problematic list, but it is only in the latter th.at the oc casional 

reference is given. 

In this same year Clarke, Irwin and Co. published E.B.S. Logier'a 

book "The Frogs, Toads, and Sala.manders of Eastern Canada". It is 

primarily written for the general public but does have keys, illustra

tions of each species, and a desèription of the distribution of each 

form. Sorne of these distributional limits have become obsolete as a 

consequence of my own work in eastern Canada, but the book otherwise 

stands as a c orœ rstoœ in Canadian herpetologi cal li terature because 

of its scope, keys, illustrations and sound taxonomie discussions 
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(particularly on Bufo americanus and~ sylvatica). 

E.B.s. Logier has been writing about Canadian amphibians and 

reptiles since 1925 and must be considered the first outstanding con-

tributor to Canadian herpetology. Although most of his publications 
·:J-. - · .,. .. .. 

pertain to Ontario his interests have always been Canad;?.~; wide and 

his years of gathering records has finally culminated in his 1955 

"Check List of Amphi bians and Reptiles of Canada and Alaska". This 

work contains the first spot distribution maps ever to be published for 

Canadian amphibians and reptiles. Each species is mapped and the re-

cord source given for each spot on the maps. This check list contains 

36 of my crwn recent range records and is therefore more accurate on the 

eastern Canadian species than any previous reference. 

My own paper on "Range Extensions of Amphibians in Eastern Canada11 

was published in 1954 in the Canadian Field Naturali~and contains 

51 records. It is in essence a sumrna~ of little known and new 

collecting records for all of eastern Canada north to the tree lina and 

including the major islands of the Gulf of St. Lawrence. Fourteen 

species are discussed and many of the range extensions are hundreds of 

miles in extent. 

Eastern Ontario. Eastern Ontario is defined as that part of the province 

east of a lina from Pemhroke to Kingston. This region has a remarkably 

poor herpetofauna w:hen compared wi th southwestern regions of the same 

province. Consequently it was not so attractive to the early Ontario 

naturalists, who confined their collecting and remarks to the latter 

area. The founding of the Ottawa Field-Naturalists Club in 1879 created 
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a publications outlet for nature observations by eastern Ontario 

naturalists and soon after herpetologioal notes were oontributed. How-

ever~ the first list of amphibians and reptiles for the region was not 

published until 1918. This list of 20 species from the Ottawa area by 

C.L. Patch (my predeoessor as National Museum herpeto1ogist) has sinoe 

be en increased t o 30 speoie s. One of the additions was the Map Turtle 

Graptemvs geographioa which was reported from the Ottawa River drainage 

for the first time by Patch in 1925. 

In the same year Dy.mond's annotated list of the amphibians and 

reptiles of Lake Abitibi appèared. It is an important contribution be

cause the paucity of snakes and the absence of turtles in that area 

demonstrated that their northern limits lie somewhere to the south of 

this lake. 

"The Amphibians of Ontario" by Lagier (1937) is a descriptive 

pamphlet and mentions distribution only generally for soma of the rarer 

forms. However, his "Reptiles of Ontario" published in 1939~ treats 

the distributional aspect in soma detail giving county looalities, 

mileages from specifie points, and even verbal reports by local in

habitants. Nevertheless, both handbooks are weak on eastern Ontario 

specifically because of lack of collections from there. 

Toner and St. Remy helped remedy this situation wi th their 

"Amphibians of Eastern Ontario" in 1941. They sunu:uu-ized the scattered 

published records, old unpublished collections in the Royal Ontario 

Museum and National Museum of Canada, and added the results of their 

~field work to give a complete coverage of records for the eastern 
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peninsula of Ontario to as far west as Frontenac and Renfrew Counties. 

Quebec. Perhaps the first herpetofaunal survey ever to be conducted 

in Canada was D1Urban 1 s natural history survey of the Rouge River 

lasting from May 13 to October 19, 1859. His pa~ travelled the river 

from its junction with the Ottawa River near Calumet to its tributaries 

in the Lake Tremblant area. In addition, many tributary streams and 

lalœs were visited. His list is well annotated, and his remarks as to 

relative abundance and rarity of various species are most valuable be-

cause little herpetological collecting has been dona in this southern 

Laurentian region sinoe that date. 

The next major c ontributor in Que bec was Provancher, who founded 

the periodical "Le Naturalist Canadien" in 1868 and in honor of whom the 

Prova.ncher Natural History Society was formed. He contributed articles 

on amphibia.ns and reptiles from 1869 until 1878 and his two most impor-

tant ones are 11Faune Canadien: Les Reptiles" in two parts, 1874 and 1875. 

These papers deal with the mnphibians and reptiles of the St. Lawrence 

River Valley f~om Montreal to Quebec City. In addition, he mentions 

the earlier occurrence of the Ydlk Snake. Lampropeltis doliata triangulum, 

in the Eastern Townships and the absence of turtles in the Saguenay 

Valley region. 

It was not until 1937 that anyone published again on Provancher•s 

terri tory. 
~ In this year Alexandre produce, "Les Couleuvres du Quebec" 

and "Les Tortues du Quebec" which, unfortunately, do not contain any 

distribùtional data. The same holds true for his 1945 treatment of 
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Q,uebec frogs and toads. Hov-Tever, the locelity records that Alexandre 

has gathered were sent to Logier and have been incorporated in the 

latter' s 1955 "Check List of Amphibiens and Reptiles of Canada and 

Alaska". Many of Alexandre's collections constitute valuable range 

extensions. 

During 1937 Trapido and Clausen collected amphibiens and reptiles 

in Quebec from the Lake St. Jolm area, along the south and north shores 

of the St. Lav~ence River, in parts of the Eastern TŒnlShips, and in 

the Gasp~ Peninsula. They published in 1939 and performed a valuable 

service by revimvin~ the previous Quebec literature in their discussion 

of each spe oies • 

.Another contribution to our knowledge of the Gasp6 salientia was 

Iœ.de by Moore m.d Moore in 1939 who added three frog species to the 

Trapido and Clausen list, and reported on the relative abundance of 

these and several other species. 

The first and only annotated list of the amphibians of the 

Laurentide Park was issued by V.D. Vladykov in 1949 but it is of a oursory 

nature with only collections of larvae representing sorne of the species. 

An inclusive popular treatment, in French, of the amphibians 

and reptiles of Quebec province was written by c. Uelan9on in 1950. It 

is prinn rily concerne d wi th li fe histories and folk lore and contains a 

minimum of distributional data. 

Ungava and Labrador. The first collections and reports of ronphibians 

from the subarctic regions of eastern Canada came with Packard's 1866 

report of frogs from the northern Labrador coast. One of his records, 
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Rana septentrionalis from Okak, had remained in doubt until substantiated 

by the 1955 collections of D. Oliver, of McGill University, from the 

same latitude (specimns ncw.r at the National :Museum of Canada) and the 

report of the "Blue Dolphin11 collections from the Lake !:J:elville area 

by Backus in 1954. 

In the latter pap9r Backus discussed the few previous records of 

amphibians from Labrador and listed the many localities where the "Blue 

Delphin" eJq:>edition collected the four different species of salientia 

that they found. 

The first collections ever to be made of frogs near the eastern 

Canadien tree line were of ~ sylvatica taken in 1948 by two separate 

parties. Hildebrand published a detai1ed report of his observations at 

Fort Chimo on adult Wood Frogs, eggs and tadpoles in 1949. Gabrielson 

and Wright caught one R. 5rlvatica across the river from Fort Chimo and 

mentioned this in their 1951 report on the birds of that area. 

Anticosti and Newfound1and. The early reports of Verrill (1863), Marat 

(1867), and Schmidt (1904) on the herpetofauna of Anticosti Island and 

Newfoundland were reviewed by Johansen in his 1926 paper on the amphibians 

and reptiles of the larger islands of the Gulf of St. Lawrence 

(exclusive of Prince Edward Island and Cape Breton Island). Johansen 

visited Anticosti, Newfoundland and the Magdalen Islands and found no 

representatives on the last group but did note that frogs had been in

troduced to the first two islands and 'l'rare thriving and spreading. 

One of the fmv notes on the marine turtles of Canada was contribu

ted by Squires with his 1954 paper on marine turtle records from 

Newfoundland waters. 
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New Brunswick. The first naturalist to write about the amphibians and 

reptiles of New Brunswick was A.L. Adams whose additional travels 

through the adjacent New England States had acquainted him wi th many 

species commo? to eastern North Amer ica. In his "Field and Forest 

Rambles11 (1873) he discusses the occurrence of many amphibiens and 

reptiles in lJaine and New Brunswick. It is a rather disturbing list 

be cause certain spe cie s which are now known to be c ommon in New Brunswick 

he stated as being absent at that time~ and in turn~ he records several 

species which have never since been observed in this province. 

The on1y other major contributor to our knowledge of the 

amphibians end reptiles of New Brunswick is P. Cox. In addition to his 

papers already mentioned on the Mariti me s in general~ he compiled a list 

of New Brunswick amphibians in 1898. The list is near1y complete but~ 

as with Adams' account, it has a few species that have never again been 

reported from this province. 

Prince Edward Island. The early writings on the herpetofauna of Prince 

Edward Island by J.iellish in 1876 and Bain in 1890 are very general and 

seem to be compounded of equal parts of observation, haarsey end 

imagination. The first list of the Prince Edward Island herpetofauna 

was done by Hurst in 1944 but he was concerned solely vdth the amphibiens. 

The list is incomplete and lacks distributional data. 

Nova Scotia. Nova Scotia' s herpetofauna was reviewed for the first time 

by Jones in 1865. His excellent article was long (14 pages) and in

cluded all the observations and reports that he cou1d muster, inc1uding 
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several very dubious one s. 

A discussion of Nova Scotian snakes was contributed ~ Gilpin 

in 1875. In it he gives distributional data, life histo:ry notes, 

measurements of eggs, young and adults, and types of habitats that the 

va.rious species seem to It"efer. 

During the latter part of the nineteenth century a collection 

of Nova Scotian amphibians and reptiles was accumulated at the Pictou 

Academy. McKay performed a valuable service by publishing a list of 

these specin:ens in 1896, for in 1932 the entire collection and 

accession books were consumed by fire. Two species represented in that 

collection, namely Hyla ~· versicolor and Coluber ~· constrictor, have 

not been preserved in any other Nova Scotia collections. 

H. Piers, curator of the Nova Scotia Provincial Euseum from 

1899 to 1940, was a very careful observer and recorder and annually re

ported on the provincial amphibians and reptiles that were acquired by 

the museum. Unfortunately, most of his records are buried in the "Annual 

Reports of the Provincial Museum and Science Library" and they have re

ceived little attention. Excluding the past fevr years, he was the only 

Canadian herpetologist who bad a keen interest in the marine turtles 

and most of our records of these forms can be attributed to his efforts. 

Not until 1952 was any further significant information published 

on the amphibians and reptiles of thi s province. In that year Richmond 

contributed a brief but valuable annotated list of nine amphibians and 

reptiles from poorly collected Cape Breton Island, and Bleakney pub

lished "The Amphibians and Reptiles of Nova Scotia". The latter consists 
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of an annotated list of 22 species and subspecies~ containing distribu

tional data, measurements, spot and scala counts with discussion of 

same, notes on life histories and new information on the life histories 

of several species, plus a brief discussion of the affects of the post

glacial climate on the herpetofauna of Nova Scotia and New Brunswick. 

No previous paper concerned with Canadian amphibians and reptiles has 

been of such scope or in such detail, and nothing sirnilar to the 

provincial wide survey that preceded this study had ever been attempted 

in any ether province. 

If only the major papers on the distribution of the eastern 

Canadian herpetofauna are considered over the past lOO years, then the 

general sequence of this literature is one of three phases: a period 

from 1859 to 1907 of fifteen important papers vath a peak of contribu

tions in 1899; a hiatus from 1907 to 1926; and a total of fifteen papers 

since that date, with six of them contributed since 1950. 

Few of these articles and notes give any idea of the relative 

abundance of individuals of the different species of amphibians and 

reptiles in one area, or the relative abundance of the same species in 

different areas. However, this writer found that population densities 

and species composition both vary considerably from region to region 

(often strikingly) and it is from a knawledge of these variations that 

the Herpetofaunal Sections of eastern Canada, described for the first 

time in this thesis, oan be derived. 
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MA.TERIALS AND METHODS 

A majority of the specimens used for the distributional data and 

nearly all of those used in the taxonomie studies, not yet published, 

were collected by the author. Because present practice attaches taxo

nomie significance only to the population as a unit large series of 

specimens were collected wherever possible. Approximately 6,000 speci

mens of 34 species were collected personally, of which 31 700 are adult 

specimens. These specimens are now deposited at the National Museum 

of Canada and the Nova Scotia Museum of Science. 

Additional sources of material include the many donations of 

specimens that were made directly to me by interested parsons, and 

specimens or information from other institutions. These institutions 

include the Nova Scotia Museum of Science, the Royal Ontario Museum, 

the New Brunswick Museum, the Quebec Provincial Museum, the Museum of 

the Miramichi Natural History Society of New Brunswick, the Insti tute 

of Parasitology, and Cornell University. 

The literature oonsulted during this study is listed in 

"References Cited" and in the "Bibliograpey of Distribution Reports for 

Eastern Canada". 

Another vital source of information was the verbal accounts given 

me upon questioning by local inhabitants, particularly young boys. MY 

main purpose wi th the se questions was ~ to determine how many species 

ocourred in any one area, because few people are acquainted with the 

many secreti ve forms of amphi bians and reptiles, but rather to determine 

only the abtmdance of turtles and the Garter Snake in different 

localities. These animals can be termed climatic indicators for they 
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are most common in warm valleys and often absent outside of them. 

Excluding extrema eastern Ontario and extrema southern Quebec, the rest 

of eastern Canada is ideally suited to this kind of questioning because 

the three species of turtle and the Garter Snake are conspicuous 

animals being active diurnal forms as opposed to secretive and/or 

nocturnal forms, and if they occ ur in an a rea the local inhabi tants 

know of it. Vlhere these reptiles are abundant most ether eastern 

Canadian amphibians end reptiles are also common, and conversely, where 

they are scarce or absent the herpetofauna is generally poor in species 

and indi viduals. 

I feal tha.t this œthod of inquiry produces valid information end 

I have used it extensively and effectively as an aid to looating the 

best collecting areas, as a check on my own collecting in an area, and to 

gain infonnatian from areas through which I travelled but in which for 

various reasons I did not or could not collect. 

Specimens collected include eggs, young and adults. Many of the 

amphibiens were taken at night by the light of a five-cell battery head

lwnp, e spe ci ally d uring the breeding se as on when they be come concentre.ted 

at the egg-laying sites. The reptile s were collected for the most part 

during the daylight hours. Dip-nets, 6 foot and 15 foot 8Weep seines, 

snake tongs, and . 22 and .410 ealiber shot were employed in gathering 

specimens . Full fi eld notes on temperature, habitats, habits ~nd other 

observations were recorded. An effort was made to capture the specimens 

alive so that they could be killed later with ether and measured in a 

rela.xed condi tion. The sex and various measurements were recorded 

directly on special data sheets. 
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All specimens~ when etherized~ measured, and labelled~ were in

jected with 5% formalin and arranged in a fixing pan containing 5% 

formalin. After a period of from 2 to 24 hours in the fixing bath~ the 

amphibians were stored in 3% formalin~ the makes in 5% foriœ.lin and 

the turtles in 10% formalin. Specimens at the National Museum of Canada 

are stored in the dark at a constant temperature of 52~. 
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DESCRIPTION OF AREA 

The area fromwhich specimens have been collected or exandned by 

the author inoludes Newfoundland, Anticosti Island, Nova Scotia, Prince 

Edward Island, New Brunsw"ick, Quebec, Labrador, and southeastern Ontario. 

The region is approximately 1,100 miles from east to west and 1,000 from 

north to south, an area equivalent to the entire United States east of 

the Mississippi River. 

The physiography and climte of this vast region is most varied and,· 

as will be shown in a later discussion, exerts a profound influence on the 

abundance and distribution of the poikilothermous herpetofauna. Map 2 in

dicates those areas which are over 1,000 feet in altitude. Broadly 

speaking the area may be divided into a southeastern Appalachien element 

of a complex of intrusive, sedimentary and volcanic rocks (Newfoundland, 

Nova Scotia, Prince Edward Island, New Brunswick, Gasp6 and extrema 

southeastern Quebec); a northern Canadian Shield element of Precambrian 

intrusive rocks (Quebec north of the Ottawa and St. Lawrence Rivera, 

and Labrador); and a central and southwestern St. Lawrence Lowlands element 

of Ordovician sedimentary rocks (Anticosti Island, southern Quebec and 

eastern Ontario). (Geological Survey of Canada, map 1045A, 1954.) The 

entire region has been glaciated and glacial deposits overlie much of 

the bad rock fbrmations. Because of this glaciation the present flora 

and fauna consists entirely of postglacial immigrants. 

In spite of their maritime location, the Atlantic Provinces do 

not have a maritime climate. (Climate of Canada, Department of Transport, 

Meteorological Divi sion, 1949.) This i s due to the fact that the 
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prevailing air masses whiCh bathe this section of the count~ arrive 

from the west and carry wi th them the continental summe r he at or 

winter cold. A true Iœ.ritima climate is experienced only on the 

coastal islands and along coastal Newfoundland where the cold Labrador 

Current from the arctic le ssens the extremes of both summer and winter 

air temperatures. (See map 3 for Maximum summer/minimum winter mean 

monthly temperatures.) 

The western St. Lœwrence Lowlands are subjected to invasions of 

dry polar air, warmed moist Pacifie polar air, polar air returning 

from the south (and interrœdiate to the first two mentioned air mass 

types) and war.m moist subtropical air. Alternation in air flow occurs 

about eve~ three days and rain usually accompanies the leading edge of 

the air masses, so that the region experiences a variety of temperatures 

and precipitations on Short notice plus a continental climate of severe 

winters and hot summers. 

A third climatic division can be referred to as the Laurentian 

Plateau. It includes most of Quebec and Labrador north of the Ottawa 

and St. Lawrence Ri vers. The southern boundary of the Plateau by i ts 

very altitude (upwards to over 3,000 feet) makes it cooler than the 

adjacent l~ùand river plains, and in addition summer outflows of 

polar air move across the cool waters of Hudson's Bay and pour over 

this region. The clear skies that accompany these masses are conducive 

to night heat radiation by rocky ridges, which further cools the air 

and causes it to drain into lower levels. Consequently, frost is fre

quent except near large lakes and rivers. Moisture laden air masses 

from the south usually precipitate upon contact with the plateau 
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resulting in a maximum tœan annuel rainfall of 30 to 50 inches for 

eastern Canada along the southarn boundary of the plateau and a mini

mum mean annuel rainfall in northarn Ungava of 15 inches (Hare 1950). 

According to Thornethwaite•s moisture classification 

(Sanderson 1948) all of eastern Canada falls within his humid divisions. 

Lack of moisture is therefore a negligible factor in limiting the dis

tribution of amphibians and reptiles in eastern Canada, excepting in 

far northern Quebec where moisture takes the form of soil pernafrost, 

and surface ice and snow. 

Within recent history forest covered most of this region, but 

along the southern bouniary of the area man has cleared many of the fer

tile valley slopes for purposes of cultivation, and the endless demand 

for lumber has further reduced the original forest cover. A broad 

classification of the forests of eastern Canada is provided by Halliday 

(1937). He di vides the area into three main forliB. ti ons: the south

eastern Acadien Forest Region of Nova Scotia, Prince Edward Island and 

New Brunswick, with its mixture of conifers and broadleaf hardwoods; the 

Great Lakes - St. Lawrence Forest Region also of conifers and broadleaf 

hardwoods but of different species; and the great Boreal Forest Region 

of the Gaspé, Quebec north of the St. Lawrence River, and Labrador, 

dominated by conifers. 

This eastern region of Canada presents climates along its 

southern border propitious to 21 amphibians and 22 reptiles. North of 

the St. Lawrence River the limiting factor of law temperature modifies 

the otherwise suitable habitats to the extent that only 11 amphibiens 
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and 3 reptiles are found alons the southern margin of the Laurentian 

Shield, and at the tree line in Ungava there exists scattered colonies 

of but tvvo species of frog. 

• 
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RARE OR QUESTIONABLE REPORTS 

The extent to which my collections have altered the previous 

picture of arnphibians and reptiles distribution in eastern Canada 

warrants a detailed sununary of the distribution of nearly avery species. 

However 1 since 43 species and subspecies are involved 1 it is felt that 

spot distribution map s will convey a more accurate and meaningful pic

ture than a cumbersome verbal delineation of range and records for 

each species. Therefore, I have drawn northern range limit linas on 

these maps according to. the recognized North American texts (Wright and 

Wright, 1949; Carr, 1952; Bishop, 1943; Schmidt and Davis, 1941; and 

Smith, 1946) and dotted in all the known locality records from both my 

own survey and those of previous v«>rkers. The records used in plotting 

these maps are on file at the National Museum of Canada. 

The importance of using spot distribution maps for de1imiting the 

periphery or a species range has been emphasized by Schmidt 1 1950 P• 9. 

He points out that "the range limit usually is geographica11y irregular 

and m~ even consist of discontinuous populations. This is of the 

greatest importance to speciation. "Thus it is of the utmost importance 

to evoluti onary studies to define the borders of the ranges of species 

and subspecies of animais ••• 11 and "as geographie limits of the species 

are important, individual locality records are important •••• ~r. E.R. Dunn 

and I (in litt.) have discussed the matter of the instructiveness of 

'spot maps', coming to the mutual conclusion that the limits of supposed 

ranges shŒm on maps might well be supplemented by the actua1 spot 

records ••• " A comparison of tl1e published limit lines dr~vn on my 

maps with the actual spot collecting localities serves as a dramatic 
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illustration of which method is i:he more informative and accurate. 

Logier and Toner, 1955, have effectively employed the spot locality 

method for all of Canada and have shmvn that it is almost essential 

when working with poorly known peripheral populations. 

In order to enhance the value of my distribution maps I have 

used several kinds of spot symbols. Collections made and reported by 

others are represented by black circles. 1W own contributions are rep

resented qy black triangles and are made up of (1) localities where I 

personally caught the specimens, (2) collections made by others but 

donated directly to me, and (3) any previously unreported records that 

I have discovered. Questianable records are represented on the maps 

as black squares. 

!Yfa.p 1 shows all the sites where this author gathered herpetologi

cal information during the period June 1949 to June 1956. 

There are certain pub1ished and u.npub1ished records that, because 

of insufficient data, their doubtfu1 validity, or obvious inoorrectness 

de serve clarification and the se wi 11 now be discussed province by 

province. 

Ontario. In a report of a field excursion to Hogsback near Ottawa, Small 

and Lett, 1884, mention the 11 small semiaquatic salamander under stones at 

edge of rapids at Hogsback ••• probably the yell~1 desmognath Desmognathus 

ocrophaea". Again from Hogsback, Latchford, 1887, says Desmogn.athus 

fuscus is abundant under stones. In actual fact no specimens of this genus 

have been found within 130 miles of Ottawa and I have collected at Hogsback 

on a number of occasions and found on1y Eurycea bis1ineata bis1ineata which 

is common throughout this region. 
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Another dubious Ottawa record appears in Cope' s 1889 "The 

Batrachia of')North America". It is a United States National Museum speci

œn of "Amblystoma tigrinum" from "Ottawa. Canada". However1 present day 

evidence indicates that this large salamander occurs in eastern Canada 

only at Point Pelee in southern Ontario, and is even rare there. Dunn 

(1940 P• 161) considera the Ottawa specimen of dubious provenance since 

it is of the western subspecies diaboli. 

In the same pUblication Cope has another questionable record which 

is a collection of three Ra.m. palustris from "James Bay 1 New Brunswick". 

(Logier 1955, wrongly attributes this record to Preble 1902, who actually 

was quoting from Cope.) Because there is no "James" locality in new 

Brunswick and because the collecter, C. Drexler, collected severa! other 

species of amphibians in the James Bay and Hudson's Bay area1 this record 

is considered to be valid for James Bay even though the nearest collecting 

site for this frog lies 300 miles to the south. This record has always 

been v.iewed with sceptism, and unreasonably so I feal, since no one has 

since searched for R. palustris between Lake Superior and James Bay. 

There is one large specimen of Elaphe vulpina glgydi in the 

National It:useum of Canada' s collections labelled simply "ottawa 1899", 

This record bas never appeared in print and the nearest records are from 

Parry Sound 190 miles to the west. It is interesting however, that I had 

what must have been this snake described to ma by Edna Ross of the ottawa 

Field-Naturalists Club who saw it in early August 1954 at Pakenham1 some 

30 I!liles west of Ottavra. 

There are two mounted adult !myda ferox spinifera in the National, 

Museum of Canada's collections which have no data on them except that 
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they came from the Blanche Rivière near the Rockliffe Rifle Range (just 

east of Ottawa). Judging from the catalogue number they were collected 

about 1900 and only a single specimen (ClarkeJ 1908) has been taken from 

the Ottawa River drainage since that time. However, they are known from 

the St. Lawrence and Richelieu Rivers and I believe that if the proper 

collecting techniques were employed these old records would be sub-

stantiated. 

Quebec. In 1931 1 at Natsitok on the east coast of Ungava B~ 1 Hantzsch 

wrote that he saw very large tadpoles in the d~time and heard "severa! 

tiœ s short squeaking and trilling notes" at night, but unfortunately 

was tm.able to collect any specimens. This report has since been quoted 

by Logi.e r and Toner, 1955, and myself, 1954. However, as I reported in 

the latter paper, my own work along that coast indicated that Rana 
. -

sylvatica might possibly be relict in the upper reaches on some of the 

valleys where large specimens of relict Picea mariana, Larix laricina and 

Betula papyrifera have been found (Rousseau 1951). Nevertheless, the 

occurrence of frogs and tadpoles along this barran exposed coast seems 

most unlikely and as previously reported (Bleakney, 1954) the Eskimos 

camped along this coast claim that there are no frogs north of Fort Chimo 

and George River. I offer the following explanation of Hantzsch's 

observations. The "tadpoles" were probably the deservedly named 

Tadpole Shrimp, Lepidurus arcticus (order Notostrica) which frequent 

cold water and melt water habitats. Since the call notes of northern 

frogs are made mainly during the few days of the spring breeding 

season and Hantzsch heard noises on August 16, it is very unlikely that 

any anuren was responsible. It is far more likely that birds, 
... ·· 
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especial1y migrating species were the source. 

Lagier and Toner, 1955, are the first authors to quote the 1878 

"La Salruœ.ndre saumonée" reported by Provancher from Chicoutimi, east 

of Lake St. John in Que bec. Logier assig;n.s the specimn to P1ethodon 

c. cinereus but I think Eurycea b. bis1ineata is correct. Provancher's 

co1or description of the ye11owish brown dorsum and the salmon yellow 

ventrum do not fit P. cinereus but are accurate for E. bis1ineata. 

H~rever, the size of 5 inches is about one inch in excess for both 

species. (Logier himself in 1952 s~s that !• ~· cinereus rarely exceeds 

four inche s in length.) The 5 inch rneasurement may have been an estima.te 

in which case it probab1y vrould be excessive. 

In Logier and Toner' s 1955 "Check List of Amphibians and Reptiles 

of Canada arrl Alaska" they quota Provancher, 1874, as saying that 

Clennnys guttata occurs at Ni colet and Que bec City. This i s a mistrans

lation of the original French text which cil.aimed this species to be very 

rare, known only from Nicolet and not to be expected at Quebec City. No 

specimens have been reported since Provancher's time, but I do not be1ieve 

anyone has searched for them. There may well be a relict population at 

Lake St. Peter. 

Labrador. The report of Hyla ~· crucifer from r,Ienihek Lalœ in my 1954 

paper was from a verbal one given to me in 1952, and is some 300 miles 

north of any previous records. It will have to remain a question mark 

unti1 specimens are col1ected. Nevertheless, a look at Logier and Toner's 

1955 distribution map of this species shows a similar situation in the 

west vrhere specimens were collected at Great Slave Lake which is over 
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900 miles from the nearest records. Obviously the distribution of 

Hyla ~· crucifer is poorly understood. 

During the summer of 1955, 1fr. W.J. Smith collected for the 

National Museum of Canada in the Lake Mel ville area. The local occurr

ence of a small salarœ.nder was mentioned to him on several occasions and 

from the descriptions it must be Plethodon ~· cinereus. One specimen of 

Ambystoma jeffersonianum constitutes the only other salamander report 

from Labrador. 

Backus in his 1954 notes on anura of Labrador incorrectly credits ·, 

Packard, 1866, with reporting Rana sylvatica from Okak. The specimen was 

Rana septentrionalis, as identified by Cope, and simply because it was 

much farther north than any previous reports the fashion has been to ignore 

it as have Moore in his study of this species (1952) and Wright and Wright 

in their frogs of North America (1949), orto correct it as Backus has 

attempted. Recent collections have proven that Packard' s report is not 

at all unreasonable. 

Backus made a further mistake when he cited a record of Cope's 

(1899) of~ septentrionalis from Moose River, James Bay. The correct 

looality is 11 Moose River 1 British America" and is for R. sylvatioa not 

R. septentrionalis. In addition to these errors, Backus uses Williams' 

1920 sight record of R. septentrionalis from Moose Factory, James Bay. 

In the original text 'ifilliams refers to this frog as the 11Northern Frog" 

and follows it with 'Rana septentrionalis ?11
• Since the emphasis is on 

"Northem Frog" and with the question mark on the scientific name, it 

could equally well refer to R. sylvatica. 
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.Anticosti Island and Newi'oundland.. Both Wright and Wright in the 1949 

"Handbook of Frogs and Toads" and Logier in his 1952 "Frogs., Toads, and 

Sala.m.anders of Eastern Canada11 are incorrect concerning the distributions 

of~ i,• pipiens and~ clamitans on these two islands. Logier has 

since corrected himself in his 1955 "Check List of Amphibians and 

Reptiles of Canada and Alaska11
• Backus, 1954, criticized Wright and 

Wright for not explaining that these two species were introduced into 

Newfoundland, and thereby himself blundered, for only one species, 

Ra.na. clamitans, is known from Newfoundland. It is difficult to fathom 

why these mistakes should persist for Johansen in 1926 correctly dis

cussed the herpetofauna of these two islands in detail. I have examined 

his original SJB cimens which are at the National Museum of Canada. 

New Brunswick. There are quite a number of amphibians aad reptiles 

listed in Adams' 1873 account of New Brunswick' s fauna that have not 

been reported since. Assuming that his observations are correct, his re

port of one Spotted Turtle, Clemmys guttata., and many Musk Turtles, 

Sternotherus odoratus., are not impossible because both species are known 

from southwestern Maine and thus could exist as relict populations in 

New Brunswick. However, i t is peculiar why they have not since been 

found because turtles are conspicuous animais. 

Adams also described the Milk Snake, La.mpropeltis doliata 

triangulum, but does not say hO'N conunon i t wa.s. I have heard of no 

f'urther reports. 

The va.lidity of his report of the Blue-tailed Skink., Eumeces 

fa.sciatus, is extremely dotibtful, firstly because i t is a very conspicuous 
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animal, and, peculiarly enoug;h, abundant wherever i t does occur even 

in the north, and secondly its knovm northern limit on the eastern sida 

of the Appalachians is in Massachusetts 400 miles to the south. 

In spite of these unusual records, Adams overlooked soma of the 

common species. He s~s that the Black Snake, Coluber ~· constrictor, 

Red-bellied snake, Storeria occipitomaculata, and Ring-necked snake, 

Diadophis punctatus edwardsi, were k:now.n from Maine but not yet from 

New Brunswick. I have had one Black Snake described tome at Grand Lake, 

N.B., and the ot:œr two snakes are common throughout the maritimes. In 

an othe r instance he de seri be s an 11 unknown sp ec ie s of salam~nde r 11 whi ch 

is obviously the common Jefferson's Salamander, Ambystoma jeffersonianum. 

Cox in his 1898 Batrachia of New Brunswick was correct when he 

.said that the Common Tree Frog, Hyla .!• versioolor, is rare in that 

province. How-ever, its exact distribution is somawhat of a mystery for 

he claims to have heard its call (a very distinctive one) "in several 

parts of the province", but the only specimen he ever saw was one from 

Gloucester County in the htlramichi Natural History Association Museum at 

Chatham. I visited this museum in 1955 and found many of the original 

specimens oolleoted qy Cox but no specimens of~~· versicolor. Sinoe 

the time of Cox the species has been recorded only from the Fredericton 

area which is lOO miles south of Gloucester County. I have searched for 

this tree frog in New Brunswick during two of its breeding seasons 

(1953 and 1955) and have heard and captured it only near Fredericton. 

In the saœ paper and in his 1907 "Lizards and Salamanders of 

Canada" Cox mentions Plethodon glutinosus as being extremely rare in the 

southern parts of the province. He makes no reference to persona! 
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experience with the species and that he should menti on it at all is un-

usual because its northern limit is in southern New York State. The 

report could be based on hearsay from someone who confused an Ambystoma 

jeffersonianure with Plethodon glutinosus 1 a common mistake • 

.Another dubious report by Cox in 1907 is that of Desmognathus 

ochrophaeus from the St. John River Valley as identified by Cope. Dunn 

examined the two sp e c imans and found them t o be E,. .!, • fus eus (Dunn 1926 , 

P• 93) which is in keeping with the kncwm distribution of these two species. 

Prince Edward Island. Rana palustris has been listed from this island by 

Cox (1899) and Hurst (1944) and although no specimens are available to con

firm this 1 the paucity of collecting done on the island makes it impossible 

to deny their statements. The same holds true for Fowler's 1915 report 

of R. septentrionalis from several localities on Prince Edward Island. 

Nova Scotia. Undoubtedly the most remarkable report from eastern Canada 

is Jones' 1868 Hyla squirella from Nova Scotia. The species occurs in the 

southeastern United States and could reach Nova Scotia only if it were 

imported. In any case Jones failed to give a description of the specimen 

and of the locality and circumstances in which it was collected. 

The validity of another of Jones' Nova Scotian records 1 Hyla .!• 

versicolor (1865) is questionable to say the least. I quote it in full. 

11 There are no specimens but an Indian told Captain Hardy that he saw one 

in the crot ch of a maple tree". The only other reference of the specie s 

occurring in Nova Scotia is in McKays 1896 paper where he includes it in 

his list of native species in the Pictou Academy collections. I have 

searched diligently for this species in the province but without success. 
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I firmly believe that Blanding' s Turtle, ~ blandingi, is a native 

Nova Scotian species but the evidence is sa scanty that a complete revim~ 

is warranted. The nearest collecting records ta :a ova Scotia are in south

ern Nevr Hampshire State and eastern Ontario. On June 81 1953, I caught a 

large female of this species in Lake Kejimkujik, Queens County. This was 

the first evidence that this turtle occurred in the maritimes. It had 

!1195211 carved on the plastron and after three years of inquiry the parsons 

who had carved the date were contacted. They had found the animal la;ying 

eggs on the beach at their cottage and recognizing it as different from 

the common Painted and Snapping Turtles of the lake, carved the date and 

released it. Their capture and mine were bath made within 100 yards of 

one another and this plus the fact that the turtle v;as la;ying eggs, and 

had, as the carved date proves, survived for a full year 1 led me to be

lieve that this was not an escaped pet but rather a representative of a 

relict population of~ blandingi existing in Nova Scot i a. This 

suspicion was substantiated in early July 1955 vvhen I received a verbal 

report of tvro more specimens fr om the sa.ma part of the lake. Mr. Baxter 1 

director of t h e Dominion Fish Hatchery at Lake Kejimkujik and a very keen 

observer of the local fauna told me that during the last week of June, 

many turtles were cravtling across the ha tohery property to lay eggs in 

t he graval bank behind his home as they do annually. He said that in 

addition to the Painted and Snapping Turtles , he had picked up (and to 

I'I'\1 sorrow subsequently released) bvo specimens of a turtle which he had 

never sean before. His descript ion of the hi gh box-like shells and the 

11 sulking11 behav i our of t he one he released in the lake, i n contrast to 

the frantic fleeing behaviour that the Painted and Snapping Turtles 

invariably exhibit when released, is irrefutable evidence of 
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~ blandingi in Nova Scotia. Undoubtedly the se two were females seeking 

egg leying sites which:rœans that ·there exists a breeding population. 

Maritime Provinces• The depicted ranges on the distribution maps of 

Rana catesbeiana and Chrysesrs E• picta by Wright and Wright (1949) and 

by Carr (l952)respectively, far exceed the actual range of these species. 

These authors have included northern New Br'tmswick, Gaspé Peninsula, and 

too much of southern Quebec in their :maps despite the absence of any 

records from those areas. However, in the text Wright and Wright describe 

the range of ~· catesbeiana in Canada as "Lake Huron to Maine" which is 

south of the true northern limits of this specie s, and far south of the 

lina on their map. Similarly Carr 1 s written description of the northern 

limit of Chrysemys ~· picta is south of the lines on his own map. 

There is one species that deserves special mention and it involves 

New Brunswick, Prince Edward Island, and Nova Scotia. It is Coluber c. 

constrictor, a glos~ black snake that reacbes 4 to 5 feet in length. 

There is no other maritime snake that could be confused with it. It has 

been reported from Nova Scotia and Prince Edward Island by several of 

the early writers (Gilpin 1875, 1'IcKay 1896, Piers 1890, and Mellish 1876) 

and I myself have heard black snake stories in Nova Scotia, Prince Edward 

Island and New Brunswick. Yet there is not a specimen in existence that 

can be credi ted to Canada. There is however, one adul t specimen in the 

Nova Scctia Museum of Science which was fowd by Piers in an unlabelled 

bottle amongst the museum' s collections. The history of this specimen 

is an enigm.a. 
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The case of Natrix s. sipedon in maritime Canada is in a somewhat 

different category for it has never been entered on any lists of the area 

nor has a speciœn been caught. HOIITever, the term 11water snake" is often 

used by local inhabitants. From my personal experience in these provinces 

I do not believe there are any water snakes in maritime Canada and that 

all reports pertain to the Garter Snake, Thamnophis ~· sirtalis. The 

fact that Garter Snakes often live in the vicinity of water and readily 

take to it if disturbed is possibly one reason for thase reports. A 

second reas on :rœ.y be due t o the fa ct tha t the maritime Garter Snalœ s are 

brownish (with varying degrees of yellowish-brown or greenish-brown) and 

often have no stripes or only poorly developed stripes which is in sharp 

contrast to the usual formwith its three light or bright yellow stripes. 

This br~na stripeless form of T. s. sirtalis is easily mistaken for 

!• ~· sipedon by those who are familiar with the latter snake in central 

C~ada or eastern United States. By way of illustration, I recently had 

en .American herpetologi st, who had even worlœd with the genus Natrix, view 

a live specimen of this stripeless brown form of Thamnophis from Nova 

Scati a and mistake i t for a Natrix. I have certainly found no evidence 

that convinces me that N. E..• sipedon occurs in these maritime provinces. 

H~Tever, it is abundant locally at Bangor, 1~ne, which raises the poss

ibility of there being relict populations in New Brunswick, but all evi

dence indicates tbat if relict in New Brunswick it would be centered at 

Grand Lake a.nd such is nat the case. 

The three species of marine turtles recorded from eastern Canada do 

not breed there but a few indi viduals are usually reported annually as 

seen by fishermen or caught in their nets. There seems to be a few reports 



- 37 -

of Dermoche1ys coriacea coriacea1 only two records of Caretta caretta 

caretta (Squires, 1954; and a pen and ink sketch at the National Museum 

of Canada of a specimen taken off Halifax on August 23 1 1931) 1 and four 

records of Lepidochelys olivacea kempi• The latter were correctly 

identified by Blea.kney 1 19551 from old "Caret ta caretta" specimens in 

the Nova Scotia Museum of Science and the National Museum of Canada. 
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ZOOGEOGRAPHY OF T:b::E .AMPHIBIANS .AHD REPTILES OF EASTERN CANADA 

Eastern Canada is a peripheral region as regards the ranges of all 

the amphibian end reptile species that occur tmre. These ranges reach 

tbeir northern limit somewhere vJi thin its boundaries and as the environ

mental factors approach the specifie limiting values two phenomena are 

evident. One is that the northern limit line of many species, although 

in general oriented east and west, possesses northward projecting 

peninsulas and even outlying islands. The second observation is that 

along the periphery of a species range its population density varies 

strikingly, which is in contrast to its uniformit-y further south where 

the envirorunent i s propitious throughout. 

This latter phenomenon is a reflection of the present day environ

mant. The first phenomenon is a reflection of the history of the environ

ment since early postglacial times to the present, and >rill be dealt with 

af'ter the present-day picture has been clarified. 

(1) Zoogeography of the Present-day Herpetofauna. 

This existing situation of varyi:ng population densities and varying 

species composition within the herpetofauna of eastern Canada has not 

previously been recognized or analysed. Because this pattern of variations 

in population densities was naturally not recognized until after much of 

the area had been surveyed, i t was then too late to a ttempt an objective 

determination of species population densities 8.lld so I have had to rely 

on a subjective analysis using the three descriptive terms - abundant, 

cammon, and ~· I feel, nevertheless, that these terms are meaningful, 

especially to students who have worked vrith vertebrate animal populations 

in the field. Tablés 1 and 2 are a summary of this herpetofaunal information. 
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In cases where I have insui'ficimt data to voice a reasonable opinion 

there appears a question mark (?) in the tables. 

Without doubt the best inlex or indication of the suitability of 

an environ:ment is the flora and fauna which live the re. Therefore • I 

propose to utilize the fbrest cover pattern of the region as background 

for the herpetofaunal zoogeographie pattern. The two coincide admirably. 

v.rhich is to be exr:ected beoause both flora and herpetofauna are functions 

of i:he saro.e variables. The distribution of the tree species in north

eastern North .America follOi'rs the temperature isotherms rather closely 

(Hallidey- 1950). Every organism has a narrow range of temperature wi thin 

which it functians most effectivelyJ and those animals, such as the 

poikilothe rmous amphi bians and reptiles, wh ose body temperature is 

determined (or at least limited) primarily by the external environrnental 

temperature. P~ve a distribution pattern which is profoundly influenced 

by envirorunental temperatures that are lower or hig;he r than the optimwn 

range for the species. Asto forest caver, it is well known (Oosting 

1949) that tree spe cie s which occur on both north and south facing slope s 

of the srune mountain will reach a higher altitude on the south facing 

slope (in the northern hemisphere) because of the greater amount of in

solation received. Again, trees at the arctic tree line have northward 

extending tongues up the deep sheltered valley as is admirably shown on 

Hallide.y 1 s map of Forest Classification of Canada (1937) • and by Munn' s 

maps of tree species (1938). Map 4 in this thesis is based on Halliday 

and modi f ied by myself, but in addition the following references were 

consulted on fOrest classification: Hare, 1950; Hustich, 1949; Roland, 

1945; Rousseau, 1948; Nichols, 1935; and VilleneuveJ 1946. These authors 
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are in agreement on the major picture end on the species distribution 

but not on the minutae of forest classification. These arguments are in 

the realm of the botanist and will not be reviewed here. In addition, I 

feel it mmecessary to cite the forest oomponents of each section as this 

is admirably treated by the above authors; only the recognition of the 

existence of a south to north forest sequence and vagarie s of distribution 

is relative here. Hallidey' s three major di visions of (1) Great Lakes -

St. Lawrence Forest Region and (2) Acadian Forest Region merging into 

(3) a single Boreal Forest Region are amployed for simplification and clar

ity. However, I must point out that neitmr Halliday nor the others have 

emphasized a most significant and obvious phytogeographie formation charao

teristic of the maritimes and that is the narrow coastal belt of Bal.san 

Fir and Red Spruce, both boreal forest elements. I therefore correct 

Ha.lliday' s 1937 nap as follows (represented by dotted line on map 4): 

(1) In NEWT Brun~1ick on the Bey of Fundy shore there is a coastal belt of 

fir e.nd spruce conifers along the mountains there. Halliday has shown 

the broadleaf trees of the lower St. John River Valley as extending right 

dawn to the sea coast. It is interesting to note tha.t the United States 

De:r:artlŒ3nt of Agriculture in I'.liscellaneous Publication no. 287 (Munn 1938) 

has mapped the following deciduous trees as occurring in eastern maritime 

Canada but not found along tha coasts: .American Elm, Pin Cherry, Choke 

Cherry, Silver Maple, White Ash, Hophornbea.m, Gray Birch, Pa~r Birch, and 

Red Oak. 

(2) A horseshoe shaped coastal belt of Balsa.m Fir and Red Spruce exists 

around the west, south and east shores of Nova Scotia. Inland from this 

is an excellent forest of pines 1 Hemlock and northern hardwoods. Ralliday 
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hints at this in his 1943 paper but does not pursue the point. His map 

of population intwsity of Balsam Fir shows tha.t in all of maritime Canada 

only a pocket in southcentral Nova Scotia has less than 10% whereas much 

of the coast has over 30% intensity. Again, his map for spruces shovors a 

horseshoe coastal belt around s~uthern Nova Scotia of 60% and up for 

population intensity. This high percentage is found again only on the 

Shickshock :Mountains of tm Gasp6 and in Quebec and Labrador north of 50°N 

latitude. This is a very important feature of the province for i t shovors 

that the coasts are more northern environmentally speaking than is the in

land habitat. In this connection, Ferguson, 1952-53, s~s that several 

species of Lepidoptera in eastern North America which occur in northern 

Quebec, Labrador, and high in the Appalachien Mountains are found again in 

the cold sphagnum bogs and along the exposed sea coasts of Nova Scotia. 

It is assu:rœd that each species of amphibim and reptile has its 

preferred or optiml temperature range which diff'ers (usually) from avery 

other species, and on this account we find the vari ous amphibian and rep

tile species in eastern Canada reaching their northern limits at different 

1 at i tude s. Moore ( 193 9, 1940 , 1942) ha s demons t rated a cor rel a ti on between 

the lower limiting temperature for development of eggs of 4 spe cies of Ra.na 

(which roeans the temperature at which the species begins to bread and lay), 

as determined in the laboratory, and the geographie distribution of the se 

species of eastern North P4nerican frogs. He found thab Rana sylvatica, 

which lays in the early spring of the year in water at or slightly above 

2.5°C develops normally at those cold temperatures and is the only species 

to reach the tree line in eastern Canada (near latitude 580N). In contrast, 

the species ~ catesbeiana, which lays only during the heat of early 
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sumrœr in water at or above 15°C, reaches its northern limit along the 

St. Lawrence River Valley near latitude 47°~J. It is interesting to note 

that in this peripheral region ali amphibians and reptiles spend from 

5 to 8 months of each year in a state of hibernation. 

In this region of Canada, there is no dearth of food, suitable 

cover 1 or moisture for amphibians and reptiles south of the arctic tree 

line. Temperature is the predominant limiting factor. (See discussion on 

Factors Limiting Distribution for further detail.) As the climate becomes 

cooler towards the north, the suitability of the available environments is 

lessened1 especially for those species whose optimum temperature falls 

outside the enviroruœntal temperature range 1 and a species becozœs less 

and less abundant in the same type of habitat in different areas. To 

illustrate, the Painted Turtle, Chrysemys picta spp. is a typical example. 

In the vicinity of Ottawa this species can be seen in all of the rivers, 

lakes and most of the ponds. The same is true of southcentral Nova Scotia 

where the ponds, streams, lake shores and even roadside ditchas have 

populations of Painted Turtles. I classi~ this type of occurrence as 

abundant, that is many individuals occupying avery available suitable 

habi tat. There is no trouble in locating the species in such an ·area. 

Now, north of ottawa in the Gatineau Hills and in the .Annapolis Valley of 

Nova Scotia1 Painted Turtles occur but are found in only a limited number 

of situations. Thair populations are confined to wind-protected ponds 

and those portions of lakes or rivers which have a lush growth of aquatic 

flora composed of such plants as Nuphar, Nymphaea, Potomogeton, etc. 

Such sheltered spots are warmer than ponds in the open or the open shore 

line of a lake where the wind blows away any warmed air and causes 
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evaporation and cooling. Also the vegetation both dead and al ive associ

ated with weed beds retains solar beat better than a clear-vrater section 

of the shore line; decomposition of vegetable matter also produces soma 

heat. I classifY this type of occurrence as common, that is occurring 

in an area but with the populations limited to a few specifie habitats. 

There has to be some effort made to locate specimens. In northern Nova 

Scotia and central Ne•• Brunswick this turtle is even more limited, for 

pond after pond, lake after lake (seemingly identical floristically and 

topographically wi th ethers in Nova Scotia and New Brunswick) were searched 

but only the most protected warm pockets of certain lakes and forest

bordered ponds yielded evidence of the species. I classify this type of 

occurrence as ~~ tm t is occurring in an area but limited to a very 

fa?t samples of a common habitat. There is great difficulty in locating and 

collecting specimens in auch area1 and the guidance of local long time 

residents is usually essential. I have treated all of the eastern Canadian 

amphibians and reptiles in this mannar and arranged the resulting infor

mation in Tables 1 and 2. 

In summary, near the northern limit of a species range any section 

or pocket of the environment which is war.mer than the adjacent terrain, 

usually at the microolimatic level, is a potential site of survival for 

poikilothermous amphibians and reptiles and may be the factor that permits 

the species to survive at that lat i tude in that particular region. 

I shall begin my discussion of the present d~ distribution of the 

eastern Canadian herpetofauna in Ontario, the area which has the most 

species, and progress eastvrards to the Nariti me Provinces and thence north

wards into Ungava which has the smallest number of species. The different 
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Herpetofaunal Sections described and referred to in this discussion are 

delineated and numbered on Map 5. The numbers indicate faunal relation

ships: Section 1 has the most species ani Secti an 7 the least; numbers 

2 and 2A have similar herpetofaunas and so with the other "A" numbers; 

and the islands have numbers preceded by "D" which mea.ns the.t the fauna 

was derived from the corresponding mainland herpetofauna. 

(a) Eastern Ontario and Southem Quebec. 

For the purposes of this study~ eastern Ontario is defined as that 

part of the province betv;een the Ottawa and the St. Lawrence Rivers east 

of a line drawn from Pembroke south to Kingston. The clirrate is con

tinental wi th a mean July temperature of 70~ and mean January temperature 

of 12~ and its southern border has the warmest summer weather of the entire 

study area. 

There is a narrcrw band of Precambrian granites and sedimentaries 

along the westem boundary of the region and the rest of the area is mainly 

Ordovician limestones and ether sedimentaries. The vmole is drained by 

many small rivers into the Ottawa and St. Lawrence Rivers. The Precambrian 

band is profusely dotted with lalœs and bogs whereas the Ordovician section 

is nearly lakeless and many of its streams become dry or nearly so in 

smnmer. The forest cover belongs to the Great Lakes-St. Lawrence Forest 

Region (Halliday1 1937) which is composed of an admixture of both conifers 

and broadleaf trees, however, much of the original forest has been heavily 

lumbered and cleared for purposes of cultivation. 

Eastern Ontario has more species, 17 reptiles and 18 amphibians, 

than any other section of eastern Canada. Most of the species are common 
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and several of them are abundant, particularly Thamnophis ~· sirtalis, 

Natrix ~· s ipedon, and Chrysemys pi ota margina ta. However, the forested 

lake region of the Precambrian formation marks the northern and eastern 

limit of four ::p ecies of reptiles, namely Eumeces fasciatus, Slaphe ~· 

obsoleta, Thamnophis ~· sauritus and Sternotherus odoratus. I have used 

the northern limit of these ibur southern Ontario species for defining 

the boundary of Herpetofaunal Section 1 as shown on Ma.p 5. 

Excluding Section 1, the physiographic picture is one of the lovr

lands of the Ottawa Valley and extreme eastern Ontario ne rging into the 

broad St. Lawrence River Lowlands which extend northeastward between the 

mountainous Precambrian Canadian Shield to the north and the Appalachian 

Mountains to the south. The tree specie s and the herpetofaunal elements 

extend northwards via the se lowlands and the valleys of tributary ri vers 

such as the Gatineau, St. I~urice and Saguenay Rivers. The climate here 

is continental but wi th calder winters and cooler summers than in Section 1 

(Hap 3). There are few lakes but numerous bays, inlets and ponds occur 

along the courses of the Ottawa, St. Lawrence, and Richelieu Rivers and the 

thermal buffering action of these waters contributes to making the lowlands 

a warmer area than the mountainous countrJ t o the north and south. Much 

of it has been cleared for cultivation but the origmal forest caver was 

of Great Lalœs-St. Lawrence Forest species. In the foothills of the 

Laurentian and Appalachian Mountains the boreal fbrest elements of Balsam 

Fir and spruce are found at higher altitudes and marge into the White Fine 

-Hemlock-northern hardwoods (Nichols' 1935 forest equivalent of Halliday's 

Great Lale s-St. Lawrence Forest Formation) of the 1 ower levels. 
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There are many species of amphibia.ns and reptiles which have pene

trated into these lowlands :nd foothills but which cannat surmount the 

te:mperat ure barrier imposed by tœ la ti tude of the lower St. Lawrence 

Valley ani ihe altituie of the mountains. The ranges of these species 

define the limits of Herpetofaunal Section 2 as drawn on Map 5. This 

assemblage of species consists of three turtles, ~ blandingi, Graptepys 

geographica and Trionyx ferox spinifera; three snakes, Storeria ~· dekayi, 

Natrix ~· sip3don, and Lampropeltis doliata triangulum; and three amphibiens, 

Gyrinophilus ~· porEhyriticus, Hyla ~· vers i color, and Pseudacris nigrita 

triseriata. Within the shelter of the Gatineau Valley Chrysenvs picta 

marginata, N. ~· sipedon, ~· doliata triangulum, and ~· ~· versicolor have 

managed t o extend their range 100 miles farther north than in the adjacent 

terrain. The Gatineau Valley is also the only site where p. nigrita 

triseriata has crossed to the north sida of either the Ottawa or St. 

Lawrence Rivers and is foUDd 20 miles up the valley at Wakefield. G. _I:• 

porphyri ticus is common in the mountains of southern Quebec east of the 

St. Lawrence, but one specimen taken at Ottawa is the only record west of 

the St. Lawrence River. The southeast mountainous region of Quebec is the 

most sout herly mountain-stream envirorunent in eastern Canada available to 

the Appalachien plethodont salamanders and it is here that G. porphyriticus, 

Des:m.ogn.athus f. fuscus and Eurycea b. bislineata have their highest popula

tion dens i t ie s in Canada. 

(b) Lower St. Lawrence River Valley. 

North of Herpetofaunal Section 2 to j ust past Quebec City the St. 

Lawrence River Valley narrows, the ri ver begi n s t o widen ani t he climate 
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becomas much cooler. (Compare Montreal and Quebec temperatures on Idap 3.) 

The forest consista of the Great Lakes-St. Lawrence Forest Region speoies 

plus increasing amounts northern Boreal Forest species such as Balsam Fir 

and ~ihite Spruce. There is a climatic tongue that penetrates nearly 100 

miles up the val1ey of the St. Maurice River to the southwest of the 3,000 

foot high Laurentide Park mountains. The mean temperatures at La Tuque, 

in the St. :Maurice Valley, of January 9Ûf and July 690f, is milder in 

sunmer than Quebec City with a January 10.70F and a July 66.70f. Unfor

tunately the St •. Maurice Valley has had no herpetological attention what

soever but olimatic and floristic evidence indicates that the situation is 

rela.ti ve to the Gatineau Valley of Herpetofaunal Section 2 and many species 

should be found there that do not occur in the adjacent highlands. 

Within this northern region of the St. Lawrence Lowlands the re

maining turtles and all but one of the snalœs reach an environment that is 

unpropitious for their existence. Herpetof'aunal Section 3 as drawn on 

Map 5 shows the limita of their ranges with the St. Maurice Valley included 

on purely hypothetical grounds. Reaching their distributional limita here 

are the turtles Chrysemys picta marginata, Clemmys insculpta and Chelydra ~· 

serpentina; the snakes Opheodrys ~· vernalis, Diadophis punctatus edwardsi, 

and Storeria o. occipitomaculata; and the amphibiens Rana catesbeiana, 

Necturus ~· maculosus, and Desmognathus ! . fuscus. The last nentioned 

species is found only along the streams of the Appalachian Mountains, and 

not on the west side of the St. Lawrence River. The turtle .2,• .E• marginata 

and the salamander N. m. mculosus seem to be limited to the immediate 

vicinity of the St. Lawrence River and Lake St. Peter, (plus the Ottruwa 

and Richelieu Rivera of the previous Section) whareas ~· insculpta and 

c. s. serpentina are rather rare but occur throughout Section 3. 
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(c) Lake St. John and the Saquenay Valley. 

About 100 miles north of Section 3 lies a flooded depression in the 

Precambrim Shield called Lake St. Jolm and this large lake drains through 

a relatively narrow fault lina as the Saguenay River into the St. Lawrence 

River. There i s soma Ordovicien limestone in this basin (related to the 

limestones of the St. Lawrence Lo.vlands) but what is more important are the 

deep deposits of Pleistocene marine clays around the lake. This flat well

drained soil is readily heated by insolation and the waters of the lake act 

thermostatically to help create a warm pocket in this region of the 

Precambrian Shield. As Halliday has shawn (1937) the rnajority of the trees 

in this area are Graat Lalœs-St. Lawrence Forest specie s in contrast to the 

Boreal Forest species of the surrounding highlands. The Basswood tree, 

Tilia ame ricana, i s i solated he re by lOO miles from the main body of the 

species' range to the south. There may yet be discovered similar examples 

of outliers in the animal kingdom with the advent of detailed etudies of 

the fauna of the area. The available information of the amphibians end 

reptiles of this area is most inadequate. I have collected there only in 

early spring and thus have not obtained any other species than those of the 

oold water breeders which all range muoh farther north. However, judging 

from the distribution patterns of Diemictylus ~· viridescens, Ambystoma 

maculatum, Rana catesbeiana, and perhaps even the snakes D • .E_• edwardsi, 

~· .!• vernalis and 2_• ~· occipitomaculata, these species may have popula

tions wi thin Herpetofaunal Section 4 as outlined on Map 5. If so, the 

snakes at least must be very rare for snakes of any species are scarce in 

this section. 
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(d) Nova Scotia. 

Turning now to the maritime regions of eastern Canada a more com

plex zoogeographie picture is encountered for there is considerable local 

clilll9..tic variation due to the complex physiographic structure of valleys 

and highlands and the peninsular and insular nature of much of this region. 

Five herpetofaunal islands, or pockets, where the abundance of species and 

individuals is greater than in the immediately adjacent areas are recognized 

in this region wi th ibur of them in Nova Scotia. 

The most southerly in latitude and the warmest region in eastern 

Maritime Canada is located in the southwestern bulb of the Nova Scotian 

peninsula. The area is low relief, 500 feet high in the northwest and 

sloping gently into the Atlantic Ocean in the so utheast and is composed of 

granites, slates and quartzites. Because of the low altitude cold sea air 

masses and coastal fogs sweep inland and affect the climate to the extent 

that a horseshoe belt of boreal fir and spruce trees extends along the west, 

south and east coasts, (See Map 4.) It is inland from this coastal belt, 

in the widest part of the southern bulb of the province that the magnificent 

forests of "1inite Pina, Hemlock and northern hardwoods exist which are the 

sa.ma species t mt make up the Great Lakes-St. Lawrence Forest Formation. 

The nv~rous bogs and streams and particularly the large lakes in this 

area such as Lake Rossignol (16 by 10 miles wide), Lake Kejimkujik (6 by 

3 miles wide), Ponhook Lake (6 by 10 miles wide) and I\"Alaga Lake (6 by 2 

miles wide) are all important thermal buffers which help prevent the temp

erature from dropping excessively at night; a very important factor to 

amphibians breeding at ni ght, and to t he incubation of buried reptile eggs. 
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It is within this latter central region, and not along the coast, 

that the greatest number of species ani highest population densities are 

to be found in maritime Canada. (See Tables 1 and 2.) As can be seen by 

Map 6 the reptiles are more limited by temperature than the amphibians and 

southcentral Nova Scotia is unique in maritime Cam.da for i ts abundance of 

reptile species and individuals. This Herpetofaunal Section is designated 

as 2A since it is the only area east of Herpetofaunal Section 2 in Ontario 

where Thamnophis ~· sauritus and lligrs blandingi occur and the only area in 

maritime Canada where Chelydra ~· serpentina, Chrysemys ~· picta, Thamnophis 

s. sirtalis and Rana catesbeiana are abundant. It is also the only maritime 

region where the other three maritime snake genera, Opheodrys 1 Diadophis 

and Storeria are particularly common. 

It is unfortunate that meteorological data are not available as 

supporting evidence for the climatic uniqueness of this area in maritime 

Canada. The weather stations in Nova Scotia are only along the coast in 

this part of the province. However, in addition to the contrast of the 

forest cover at the coast and inland, there is further floristic evidence, 

for Roland says (1944-45, P• 22) that southwestern Nova Scotia has "at 

least 75 species (of plants that) are either confined to this area of the 

province or are else abundant he re wi th only scattered stations elsewhere11 • 

He further states that 1 5 of these plants are found nov1here else in the 

Canadien mar i t i mes but do occur again f rom hWdne or uassachusetts southward. 

A similar but mammalian example is the 1Vhite-footed Meuse, Peromyscus 

leucopus noveboracensis, (Dice, 1939) which occurs as far east and north as 

southern New Hampshire and then i s f ound agai n in s outhwest er n Nova Scotia 

and the nearby Annapolis Valley. Smith (1939 ) considera the Nova Scotian 
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population an endemie race., P. 1. caudatus. There is another mam.'11alian 

feature which is peculiar to the area and tm t is the ab1m.dance of chip-

munks., Tandas striatus. The area is teeming with them as I have witnessed 

in 1950., 1953 and 1955. Rand reported on the mammals of this region in 

1933 and noted that 11 The chipmunk is fairly common on hardwood hills, on 

the barrens and about clearings11
., in other words nearly everywhere. 

Sheldon spent sunu:rers in the area from 1919 to 1933 and she too was im-

preseed for in 1936 she wrote "Chipmunks are very common everywhere •••• 

Chipmunk hales are everywhere11
• They occur throughout the rest of maritime 

Canada north to about 52°N. latitude but A.V!. Cameron (mammologist at the 

National Museum of Canada) informa me that this is the only eastern area 

that he knows of vrhichlas a high population density of this species. 

Northeast of Section 2A the peninsula of Nova Sootia gradually con-

stricts until it reaches a minimumwidth at the level of Wlndsor., liants 

County. Be cause of the more northerly location plus the proximity to the 

oold Yunas Basin on the one side and the Atlantic fogs on the other, the 

rich herpetofauna of the soutŒwest is severly depleted except for certain 

elerents vihich find the cl ima.te of the Annapolis Valley and the Windsor 

area of the upper Avon Vall~ propitious. Although the Annapolis Valley is 

on the northwest coast of the peninsula, it is considerably warmer than the 

adjacent t e rra in because it has the 500 foot high South Mountain ridge and 

t he entire eastern sl ope of Nova Scotia betvreen i t and t he Atlantic Ocean 

to the south., and the 800 foot high ridge of the North Mountain protecting 

i t on the northwe st from the cold air and fog s of the Bay of Fundy. The 

Bay of Fundy si de of the North Mountain supports a f i r and spruce forest 

(stunted in many areas) while the Annapolis Valley side has much Beach, 
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oaks and maples. The valley bottom has been extensively cleared for 

farming but there is still evidence of excellent Red Pine~ Vf.hite Pine 

and Hemlock stands, and oak:s, Sugar Maple, Bee ch, and Yellow Bir ch. 

There is a good development of American Elm, Ulmus americana, and Blue 

Oak~ Quercus bicolor has a disjunct population here, the next nearest 

localities bèing in southwest Maine. The mildness of the valley climate 

is evident in i ts excellent apple, pear, cherry and pe ach orchards for 

in spite of equally good soils in other parts of eastern maritime Canada 

no such cropa can be successfully grmom on such a large scala. The 

valley is of Triassic sandstone end 85 miles long and varies from 3 to 8 

miles in width. It is characterized by a paucity of lake s which in wa:nn 

su.mrœr days results in an interesting phenomenon. As the day progresses 

the hot humid air rises from the numerous lakes and bog;s in the country 

to the south of the valley and form.s into numerous cumuhls clouds towards 

midday. This increases in the afternoon to form an intermittent cloud 

cover whereas the sky over the lakeless valley remains clear and any 

clouds which drift over i t from the adjacent areas become dissipated. 

This cloudless character undoubtedly accounts for the valley having a 

maritime high of 54% bright sunshine in August. Putnam (1940, P• 141) 

atates that 11Vfith the exception of the Annapolis Valley, nearly all of 

lifova Scotia has over 60% cloudiness, rising to 75~S at the eastern end of 

Cape Breton Island'l 

As can be sean from Tables 1 and 2 there is a considerable change 

in the composition of the herpetofauna when compared with southcentral 

Nova Scotia • .2: !,• serpentins. is rare, !• ~· sirtalis, Storeria o. 

occipitomaculata, c. ~· picta, and Rana catesbeiana are only common and 
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none of the ether snakes are common. This is not due to lack of suitable 

aquatic habitats for the lakes along North Mountain and South Mountain are 

apparently identical in character to those in sout~1est Nova Scotia and 

there are many ponds along the streams in the valley~ but only the more 

sheltered portions of the se habitats are occupied. The only records of 

~· ~· serpentina outside of this section are one specimen the author caught 

in southern .A.ntigonish County; a specimm taken by H. Vw'b.ite in West River 

St. »ary's~ Guysborogh County; a verbal report from Oxford~ Cumberland 

County; and a sight record on the sea beach at Port Hood~ Cape Breton 

Island~ (the last by A;::. Cameron in 1953). The .Annapolis Valley is the 

most northerly location in maritime Canada v.rhere ~· .E.• picta occurs in any 

numbers. On the basis of the occurrence of these ~vo turtle species I 

have included the Annapolis Valley as a northern extension of Herpetofaunal 

Section 2A. In the Windsor area of the Avon Valley (at the eastern end of 

the Annapolis Valley ) .Q• .E_• picta is common in ponds formed by the lime

stone and gypsum sinkholes. 

Supporting evidence for the close relationship of the .A.nnapolis 

Valley to the southcentral section of 'l:he province cornes from the previously 

rnentioned mouse~ Per~scus leucopus~ which extends up into the Annapolis 

Valley and Avon Valley from the south:west having been found as far as the 

Windsor district but nowhere else in the province (Smith 1 1939). 

Because of the overall scarcity of turtles and snakes throughout the 

remainder of Nova Scotia~ I have classified it as Herpetofaunal Section 3A. 

However~ there are two pockets in this section that deserve special mention 

and they appear as black triangles on Map 5. 
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West of the .Annapolis Valley and Avon Valley area and at the seme 

latitude the re are no turtle s un til one gets past the peninsular con

striction and into the broader western part of the province. Here 1 in the 

limestone and sandstone valleys of the Gay River and Musquoidobit River 

(the more southerly black triangle) away from the cool sea air 1 the lake

lesa terrain has been much given over to cul ti vation. The herpetofauna 

is poorer than that of the Annapolis Valley. There are no records of c. s. 

serpentina but ~· z· picta is common along several of the meandering 

streams and rivers. I have no knowledge of the snakes in this area but to 

the inunediate west in the upper West River St. Mary' s .!• !.• sirtalis and 

~· occipitoma.culata are common. However~ no~· P• picta and but one~· !.• 

serpentina (H. White~ pers. comm. 1956) have been found in the latter 

valley but Clemmys insculpta is well know.n in the region. 

Repeated inquiries and collecting north of the latter area has re

su.lted in finding but one addi ti onal climatic pocket. It is located in the 

environs of the town of Oxford, Cumberland County, which is a rolling sand

stone area located just north of the 900-1200 foot high east-west oriented 

Cobequid Mountains. It i s centrally locat ed in relation to the nearest 

sea coast s and the extensive Jack Pine, Pinus banksiana, and Wire Bi roh, 

Betula populifolia, forest caver of the region testifies to the dry 

climats. i'îeteorological Œta is not available as supporting evidence for 

the ~~ld climate of t h i s pocket. However, there are a few apple archards 

here and occasionally they are in bloom at the sarœ time as those in the 

Annapolis Valley. The Black River and River Philip drain the area ~vhich 

has f i ve small shall~v l akes located on a low divi de between the se two 

rivers. This is the only place in Norlhern Nova Scotia where .9_· z• picta 
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has been found. It is rare and confined to these s:rœ.ll la.lœs. On 

June 21, 1955, I ha.d a. guide take me into Sla.de Lake (locally ca.lled Dry 

Lake beca.use it nea.rly dries up during same summers) and there I sa.w one 

a.dult .2,• .E.• piete. and found six nesta which conta.ined freshly laid eggs. 

I was told of only one large turtle (und.oubtedly .2,• ,!• serpentine.) that 

has ever been seen loca.lly. However, Clemmys insculpta. is common in the 

Black River valley and ~ catesbeiana is oommon all through the region. 

T. s. sirtalis is common but evidence is wanting for other snake species. 

(e) Cape Breton Island. 

The physiography of Cape Breton Island is a complex of rolling hills 

and highlands in the southern and eastern rarts surrounding the large 

central arm of the sea, Bras d'Or Lake, while steep sidErl gorges are the 

predominant feature in the plateau region of the north. This latter pre

cipitous 1,500 foot high formation supports a flora. indicative of an inter

mediate boreal-alpine environment. (See Smith and Schofield, 1952, for 

"arctic-montane" plant specie s from the plateau.) The rest of the island 

has both coniferous forests (particularly along the coasts and on north 

facing slopes) and deciduous-coniferous forests (especially wall developed 

in the deep valleys). The southern portions of the island experience 

temperatures simila.r to that of the nortbern mainla.nd; the eastern pro

jection of Cape Breton Island receives a cooling influence from the open 

ocean; and the northern plateau has the most severe climate of the 

province. 

One strikine; f'eature of the Cape Breton Island herpetofauna is the 

absence of a f ew spe cie s that are connnon on the ma.i.nland, namely turtles 

of all species, ~ catesbeiana, Diadophis ptm.ctatus edwardsi, and 
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Ambystoma jeffersonianum, although the absence of the last mentioned 

may be a false impression due to lack of collecting in early spring. 

The herpetofauna is otherwise identioal to that of Heqatofaunal Section 

3A of the adjacent mainland md is therefore designated as derived from 

Herpetofaunal Section 3A, or D3A. 

I have been able to find only one report of a turtle for the en

tire island and i t is a most peculiar one. Mr. A. w. Cameron (mammologist 

at the National Huseum of Camda) formd a large live Chelydra ,!• serpentina 

on the sea beach at Port Hood in early August of 1953. He carried it to a 

nearby freshwater pond and released i t. It is diffi cult to know where the 

animal came from but people travelling on the mainland occasionally cap

ture turtles that are sean on the highways and put them in their car 

trunks to take home, and generally these eventually escape or are released 

after a short period in captivity. 

The snakes Storeria occipitomacula'taand Opheodrys !.• vernalis seem 

to be generally rare and generally distributed over the island and the 

latter speoies has even been sean on the plateau (pers. comm. with E.C. 

Smith and survey party, 1950). ThamnophiS,!• sirtalis varies locally in 

abundanoe from rare to common, with two verbal reports given me in 1950 

of very abundant in the southeast region near Loch Lomond. Howevar, these 

reports were both connected wi th su!liiilflr cottages and m8i'{ :rœrely represent 

an aggregation of indi viduals about their hibernaculum, that is rmder the 

cottages. I have sirnilar reports from Caledonia in Nova Sootia, and 

Kingsmere in Quebeo, where a partioular oabin in eaoh looality was infested 

with Garter Snakes. 
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A particularly interesting feature of Cape Breton's herpetofauna 

is the abundance of Newts 1 Diemictylus v. viridescens1 of large size in the 

lakes md ponds on top of the plateau. Very few of the se lalœ s have e:ny 

fish species so the newts are the dominant aquatic vertebrate in these 

waters which is indeed a unique sitœ.tion. 

(f) Prince Edward Island. 

Slightly to the west of Cape Breton Island lies Prince Edward 

Island, a Per.mian sandstone formation of low rolling relief rarely ex

ceeding 500 feet in altitude. Except for a few extensive bogs and patches 

of mixed woodla.nd it is mostly under cultivation, and bence the names 

111.üllion Acre Farm11 and "Garden of the Gulf". It is evident from early 

reports such as Macoun's in 1894 that there vms originally a fine forest 

development of both coniferous and deciduous trees. The island is 

surrounded by a horseshoe of land formed by New Brunswick and Nova Scotia 

which shelters it from the direct ocean influence. The prevailing summer 

wiods (Putnam, 1940) are from the west, southwest and south which brings 

warmed air from the land masses of New Brunswick and Nova Scot ia making 

the island warmer in summer than the more southerly but coastal regions 

of Nova Scotia. (See Ma.p 3 for rœan July temperatures in the maritimes.) 

There are no large lakes and few small one s but the province is drained 

by numerous streams of which hundreds have been dammed. The ponds and 

small lakes formed by these dams have been an integral part of the 

province's topography for generations. (1funy of the original log dams are 

rotting away now and a progranune is in o~ration to replace these with 

more lasting concrete dams because of the rich wildfawl hunting and trout 

fishing that have become establisbed in the se waters.) As would be 
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expected from its small size and low relief local variations in climate 

are slight and meteorologically only a slightly delayed spring along the 

north coast and northwest corner of the province can be detected. 

The sitœ tien found in Prince Edward Island i s remarkably similar 

to that of Cape Breton Island because turtles~ Rana catesbeiana and 

Diadophis punctatus edwardsi are absent. Thus beth islands are designated 

as Herpetofaunal Section D3A. Insufficient collecting in this province 

makes it impossible to say definitely whether Hemidactylium scutatum 

occurs on this island or not. One specimen has be en collected on Cape 

Breton Island. Snakes seem to be generally rare except perhaps for local 

populations of Tha.mnophis ~· sirtalis. One distinctive herpetofauna.l 

feature of this island is the overall abundance of Diemictylus :!..• virides

~ in the numerous artificial ponds referred to above and in the ponds 

of the old gravel pits excavated for fill during road construction. I 

have found this s :r:ecies to be abumant only locally over tœ rest of 

eastern Camda. 

(g) New Brunswick. 

The dominant physi ographic fe at ure of New Brunswick is the broad 

shallow St. John River which runs the length of the province from the 

northwest to the southeast. In this valley and those of soma of its 

southern tributaries is found a broadleaf forest cover while the mountainous 

and coastal regions of the province support a primarily coniferous forest 

indicative of a cooler climate. In referring to the so~:ood nature of 

the forest caver of the Gulf of St. Lrowrence coast of New Brunswick~ 

Halliàay (1937, P• 37) «ays "Climaücally, the influence of sea fogs would 

appe ar to be mr ked" • The n orthe rn hal f of tm St. J olm River i s 
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separated from the marine influence of the Gulf of St. Lawrence by a 

broad range of mountains of upv;ards to 2,000 feet in altitude and it 

has severe winters and short summers (174 days above 42~ at Edmundston 

as compu-ed to 196 days in the Annapolis Valley, Putnam 1940). The 

southern reaches of the river valley are sheltered from the cold Bay of 

Fundy fogs and air masses by 600-1400 foot highlands along the south 

coast of New Brunmvick. Just north of these highlands in the center of 

the southern half of the province and adjacent to the St. John River lies 

Grand Lake, a 27 mile long and 18 mile wide body of water lying in low 

relief terrain of sandstone, shale and canglomerate rocks and bordered by 

numerous marshes, ponds and weed-choked creeks. The geographie location 

plus the thermostatic regulatory effect of the lake and adjacent river 

makes this region a major warm pocket. It is the only one that has been 

detected in this province. Halliday (1937, p. 38) mentions that good 

development of -i,fiite Elm, Ulmus americana, is found especially in the 

middle 0f the St. John River Valley and that the presence of Basswood, 

Tilia americana, and Butternut, Juglans cinerea, in the St. John River 

Valley and around Grand Lake (and, incidentally, not found over the rest 

of maritime Canada) indicates "more favourable clinatic conditions than 

obtained in othe r parts of the (Acadian) Forest Region". 

The Grand Lake-St. John River area is the only section of this 

province where Chrysemys .1:• picta and Chelydra .!• serpentine. are k:nown • 

.Q• .!• serpentine. is rare and the scattered populations of .Q• P• picta 

tha.t I have located are very local in distribution. .2,• .E.• picta was 

found at only 4 of the numerous bays and ponds along the Ell tire shore of 

Grand Lake. Enquiries made of the local inha.bitants and of staff members 
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of the Northeaster.n Wildlife Station, Fredericton, who have bean canoeing 

through this area for years, verified the herpetofaunal picture. For 

example, the wildlife officers have been trying to determine if .2.• ,!• 

serpentins. occurred in the Grand Lake region but had no evidence until 

one was caught (but not by them) in 1953. The Wood Turtle, Clemmys 

insculpta, is novrhere coromon but has been recorded from many parts of the 

provinoe including the Restigouche and Green River Valleys in the north 

(Pers. comm. with H. White and Dr. R.F. Morris). Several species of 

snakes (Table 2) are common in the southern regions of the province and 

around Grand Lake, but become scarce in northern parts. 

Tbere are three species of amphibians in this province which do not 

occur in Nova Scotia or Prince Edward Island. One is the stream sala

mander Desmognathus .!• fuscus which is rare to locally common in the lower 

St. John River Valley as far north as the vicinity of Fredericton. Its 

range is usually depicted as continuous from the St. John River Valley 

to the :Maine border but no collecting ha.s yet been dona in southwest New 

Brunswick to substantiate this a.ssumption. A second species is the 

ubiquitous eastern North .A!œrican stream sala.T!la.nder Eurycea .È,• bislineata 

which occurs commonly in the lower St. John Valley end the Fredericton 

area but varies from rare to absent in the northarn parts of the province. 

This seems peculiar since further north it is found in the Gaspé Peninsula 

at altitudes of up to 2,300 feet. These two salamanders are a.bundant in 

the streams on the west sida of the Appa.lachian Mountains in southern 

Quebec. The third amphibia.n is the tree frog Hyla ~· versicolor which is 

a. rarity in New Brunswick ha.ving been located a.t but two sites only five 

miles apart. Both sites are across the St. John River from Fredericton. 
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I have searched for this species during two of its breeding seasons 

(1953 and 1955) and have heard it at only one spot, failing to relocate 

the population in the nearby Nashwaak Valley from which two specimens 

were taken for the Royal Ontario Museum of Zoology in 1934. This frog 

in Nevr Brunswick is separated from the main range of the species, which 

ends in southern 11aine, by 150 miles. 

Because of the isolated presence in the lower St. John River 

Valley and the Grand Lake area of Chelydra s. serpentina, Chrysemys .E.• 

picta, Hyla ~· versicolor and Desmognathus f. fuscus, I have designated 

tP~s Herpetofaunal Section as a 2A. Reptiles and Rana catesbeiana are 

difficult to find outside of this Section and thus much of the rest of 

the province is classified as 3A and the line drawn on I•Iap 5 (which in

eludes tm Bay of Chaleur lowlands of Gas~) marks the northern limit 

of Clemmys insculpta, D • .E.• edwardsi, .2.· v. vernalis, s. occipitomaculata, 

and Rana catesbeiana for maritime Canada. 

(h) Gasp6 Peninsula. 

The mountainous Gaspé Peninsula of Quebec province has a paucity 

of lakes but possesses numerous streams which deeply dissect the mountains 

especially the 3,700 foot high Shickshock Mountains along the north side 

of the peninsula. Towards the southwest this Appalachian for:rm.tion drops 

off to 1,000 and 2,000 feet in altitude at the Matapedia Valley and runs 

southwesterly along the United States - Canadian border and through the 

southeast corner of Quebec province. The forest of the valleys and 

l~rlands around the Gasp~ Peninsula (e.g. the Temiscouata Valley, the 

Matapedia Valley and the Bay of Chaleur area) is composed of an admixture 

of Great Lakes-St. Lawrence Forest and Boreal Forest species with the 
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absence of Hemlock an:l wi th a dominance of oedar. With alti tude this 

changes to a Boreal Forest forma.ti on, then through a Black Spruce and 

V'Jhite Spruce forest unti 1 finally an alpine-tundra candit ion preva.ils 

(Scogga.n 1950). 

I have designated this Herpetofaunal Section as 4A because as in 

Herpetofa.unal Section 4 there are no turtles 1 bullfl'og or snakes other 

than Thrumnophis ~· sirtalis. (The only records for the other species 

of snakes are one for 22,• .E.• edwardsi a.t the Gaspé-New Brunswick border 

and Cox 1 s 1899 report of 2,• v. vernalis from "Gaspé" which is proba.bly 

the Bay of Chaleur a.rea., and which I have incluied in rrry Herpetofa.una.l 

Section 3A.) The ubiquitous !• ~· sirta.lis occurs all around the 

peninsule. but has never been found higher than 500 - 700 feet (Tra.pido 

and Cla.usen at Ste. Anne des hionts, 1938). It is rather rare as is 

evident by Ball's experience (1937). In 1937 he spent from June 14 to 

August 30 conducting a zoological survey of the eastern tip of the pen

insule. and saw only eig;ht .!• ~ sirtalis during; the entire period. Like

v.rise Diemictylus .!• viridescens is knovm from the periphery of the pen

insule. and is common in some areas but has not been sean a.bove 1,000 

1,200 feet of altitude. Bufo americanus, Rana septentrionalis and 

Eurycea b. bislineata are conmon and have been observed by this writer 

a.t 2,000 (Lac Vison) and the lnst species also a.t 2,300 feet (Trapido 

and Clausen at Lac aux Americains). At Lac au Claude, about 2,200-

2,400 feet in altitude, I was told by the warden that 11 frogs 11 were heard 

in spring at the south end of the lake, and at the time I heard one Bufo 

americanus calling;. There is a dense Black Spruce forest at this 

al t i tude. Ambystoma maculat um has been ta.ken at 700 fe et, Ambystoma 
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jeffersonianum at 1,000 - 1~200 feet, ~ sylvatica at 3,700 feet, and 

Hyla ~· crucifer at 1,000 - 1,200 feet of altitude. More early spring 

colleating should be done in these mountains for then a very interesting 

comp;~.rison could be made of the distribution patterns 'Wi th altitude in 

the Gasp6 wi th the distribution patterns with la ti tude of the same species 

in Quebec and Labrador. (Taxonomie comparisons on the subspecific leval 

would also be of significant interest.) 

(i) Anticosti Island and Newformdland. 

Before discussing northern Quebec and Labrador, the herpetofaunas 

of Anticosti and Newfoundland should be mentioned since they were derived 

from Herpe-èofaunal Sections 3 and 3A respectively. Neither island had a 

native herpetofa.una. and what species exist the re novr were introduced by 

man within the past lOO years. 

Clima.tically the complex physiography of Newfoundland helps create 

three areas which are warmer than adjacent regions. These pockets are 

the Humber River Vall~ at Deer Lake, St. Georges on the west coast and 

the centre of the Avalon Peninsula in the southeast part of the province 

(Rare 1952). There is an a.bundance of suitable aquatic habitats avail

able. However ~ as far as i s known only Rana cla.mi tans has be en introduoed, 

in bales of hay from Nova Scotia taken into St. John's about 1850 

a.ccording to Johansen (1926). They have since spread over the Avalon 

Peninsula and when I was t.here in 1949 this frog was common in the 

n'l.llllerous ponds and streams in the s out hern part of that peninsula. 

Logier and Toner, 1955, report a specimen from Glovertown, 75 miles north 

of the Avalon Peninsula, but there seems to be no infor.mation as to 

whether this population was introduced from the Avalon Peninsula or if 

it has simply migrated that far. 
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Anticosti Island is a large Ordovician and Silurian limestone 

formation of lovr relief situated at the mouth of the St. Lawrence River. 

There are many shallow streams and ponds which dry up considerably in 

summer leaving >vide marle beaches- (Johansen~ 1924). The climate is 

rather uniform and it is unlikely that any pockets will be found. In 

1899 frogs from Quebec City were deliberately introduced in an effort to 

combat the plagues of biting flies on the island. This original popula

tion has spread eastward from the site of introduction which was ponds 

in the vicinity of Port Manier (Ellis Bay area and nearby Lake St. 

George says Johansen~ 1926) but exactly how far east has not been deter

mined. As far as I know no herpetologist has collected on Anticosti 

Island and all we kn~v of its introduced frog population is that it is 

composed of at least two species~ namely Rana ~· pipiens and Rana 

septentrionalis. 

(j) Quebec and Labrador. 

North of Lake St. John lies the vast territory of Quebec-Labrador 

or Ungava-Labrador. Geologically it belongs to the great Precamhrian 

Shield formation and is a region of innumerable lakes~ rivers and bogs. 

It rises rather abruptly along its southern border (partioularly along 

the north shore of the Gulf of St. Lawrence where it forms the Laurentian 

Scarp) to altitudes of 1~000 to 3~000 feet and then gently Slopes to

wards the northwest and into Hudson' s Bay and Ungava Bay. The re are 

700 miles of Boreal Forest between Lake St. John and the tree limit lina 

near 57°-59°N. latitude. However ~ the re are important climatio dis

continuities in this overall gradua! south to north gradation. These 

milder sections are the north shore of the Gulf of St. Lawrence; the 
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Hamilton River Valley-Lake Mel ville area; and the upper reaohes of the 

Kaniapiskau River in Ungava (the Fort 1JacKenzie area). 

Along tm north shore of the Gulf of St. Lawrence from Sept Iles 

to Natashquan at the foot of the 2~000 foot high Laurentian Scarp is a 

wide mrine terrace several miles in width. The rivera flem-ing from the 

scarp have eut deep valleys through the se sedimentary deposi ts and in 

these protected valleys sevcral species of amphibians and reptiles reach 

their northern limit, these species are Thwmnophis ~· sirtalis, Pletho

~~· cinereus, Burycea ~· bislineata, and Rana clamitans. Collections 

from Lake Missassini and the James Bay area indicate that the limit line 

for these species west of the Laurentian Scarp is roughly the latitude 

of southern James Bay. I have called this Herpetofaunal Section 5. This 

Section may also mark the norther.n limit of the continuous range of 

Ambystoma jeffersonianum~ ~ .E.• pipiens and Hyla ~· crucifer for al-

though reported from farther north they have not been collected in the 

intervening territory at sites where other species have been taken. 

Three hundred miles north of this low coastal plain is a warm 

pocket in the valley of Lake Melville and its tributary rivera. The 

trees of the forest are of commercial size (Hare, 1950, claims this to be 

the greatest untouohed source of pulp wood) while the surrounding country 

hasan arctic type of vegetation with an almost complete absence of 

Vfuite Spruce and Balsam Poplar which are so prevalent in the valleys. 

Halliday (1937, p. 16) says that here protection is certainly one of the 

controlling factors in determining tree cover and growth quality. The 

frog ~ ~· pipiens and t he salamande r Ambystoma jeffersoni~um r each 

their northern limit at Lake Melville. There are no representative 
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specimens of Plethodon o. cinereus or Hyla ~· crucifer from this section 

but I have received verbal reports of tm se species and tœ re fore it is 

possible that they, together with the previously mentianed tl.vo species, 

have relict populations in the Lake Melville area. I therefore desig

nate this region, tentatively, as Herpetofaunal Section 5A. 

North of Section 5A only three species have ever been collected. 

One, ~ americanus, is common as far north as Menihek Lake, 54° 30 1 N 

latitude, but is very rare at Knob Lake sorne forty miles further north. 

The limit of this toad marks Herpetofaunal Section 6. 

The remaining two species are Rana septentrionalis and Rana 

~lvatica. The former has been taken rarely at 57°N latitude which is 

about 50 miles south of the tree lina, and the latter species is relat

ively common north to the tree line from Labrador to Alaska. These two 

frogs are the only representatives for Herpetofaunal Section 7. 

A slll1llœ.ry of each Herpetofaunal Section is presented in Table 3, 

and an overall picture of the herpetofauna of eastern Canada can be gained 

from this table. The richest fauna is in the south and west of the 

Appalachian range, while that of Nova Scotia and New Brunswick is second 

with approximately tvro-thirds as many species. The derived faunas of the 

four Gulf of St. Lawrence Islands differ sharply in that two islands have 

exceptionally few species and two have nearly as many species as on the 

mainland. In the higher altitudes and latitudes of the region there is a 

sharp reduction in the numbers of species, especially of reptiles. 

Further studies in the Gaspé' peninsula wo uld make it possible to 

accurately delineate, altitudinally, Herpetofaunal Sections 5A, 61 and 7A 

because the same species occur there as in northern Quebec and Labrador. 
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(2) Factors Limiting the Distribution of Amphibians and Reptiles in 

Eastern Canada. 

The factors involved in limiting the ranges of am.phibians and rep

tiles have not been well studied. Oliver~ 1955 P• 135~ says "To be sure~ 

we know the effect of extrema conditions and soma of the gross results of 

certain variations in these factors~ but we do not know the exact require

ments of a single specie s for any one factor throue;hout the life of that 

species". However I feelthat their discussion is warranted here, for a 

knowledge of these factors is rather essential to the interpretation of 

tha past and present distribution patterns of the eastern Canadian amph

ibiens and reptiles. This digressior- serves as an analysis of the foregoing 

section on zoogeography md at the same time as a preamble to the following 

section on postglacial migrations'of amphibians and reptiles. 

Through the year s various limi ting factors have be en deduced and 

then often assumed to be correct~ wi thout undergoing experimental verifiee.~ 

tion. For instance, in discussing the limiting factors affecting the Skink~ 

Eumeces fasciatus~ Schmidt, 1950, says "the range of the common five-lined 

skink, Eumeces fasciatus, of the southeastern United States is strictly 

limited to the east and s outh by the Atlantic Ocean and the Gulf of I1iexico. 

The northem border of the range is no doubt limited on one hand by the 

length of the favourable sununer season and on the other by the degree of 

winter cold •••• To the we st, the l imiting factors must be prin cipally the 

presence of suitable cover~ Eumeces fasciatus being found principally 

under loose bark and under or in rotting logs, and competition vdth ether 

specie s. The primary physi cal factor s are reduced rainfall and increased 

ar i dity, which cause the forest t o give way t o grassland. Competition 
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1vi th climatically adjusted and rock crevice inhabiting species of the 

same genus appears to be an effective biotic limiting factor". Hovvever, 

in spite of these reasonable deductions it is still uncertain in the 

north of this species range which of the two factors (l) severity and 

depth of freezing of the soi1 in winter (affecting hibernating individ

uals) or (2) insufficient war:ming of the soil in summer (affecting develop

Iœnt of eggs) is the more important factor. Again, in the west of its 

range, it is not known what is the true relationship between the plausible 

limiting factors of (1) 1ack of forest, (2) competition with prairie 

lizards, and (3) reduced moisture. 

:Moore (1939, 1940, 1942, 1949, and 1952) has made a major contribu

tion in this respect through his determinations in the laboratory of the 

development rates and the limits of temperature tolerance of developing 

eggs of six speoies of frogs from eastern North America, namely ~ 

catesbeiana, R. clamitans, B_· pa1ustris, ~· .I:• pipiens, !• sylvatica and 

R. septentrionalis. Moore found (1939) that the more northern species 

developed faster at cold temperatures. With the exceptions of R • .I:,• 

pipiens ani R. septentrionalis, he found that specimens of the srune species 

from different latitudes had the same range of temperature tolerance (1942). 

A comparison of these figures with the geographie range showed that each 

species was limited in the north and south of its range by environmental 

temperatures which exceeded the range of tampa rature tolerance of the 

developing eggs. Thus in the north the daytime temperatures may be such 

that adult frogs could feed and breed and escape the cold nights by re

tiring to the pond bottoms each evening but their eggs would be exposed 

to the evening drop in temperature and thereby destroyed. Piersol1, 1929, 

has shown that a drop in temperature to 39.2°F (4°C) will cause 
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stratification in the newly laid eggs of Ambystoma jeffersonianum and at a 

temperature of 37.4°F (3°C) no development takes place in eggs of either 

A. jeffersonianum or A. maculatum. Hovrever the adults are tolerant of 

greater cold than this and have been found active in ice covered ponds. 

In these cases thm i t is the minimum nocturnal temperature (during the 

egg laying season) through its affect on the normal development of the eggs 

of these amphibians that limits their northward spread. To what extent 

this is true of other amphibiens and reptiles is as yet unknown, but the 

unprotected eggs of the egg-laying species seems to be the vulnerable stage 

in the ir life history. 

The two e:x:cepti ons to the se general findings of Moore are R • .E.• 

pipiens and R. septentrionalis. The for.mer species., Moore has demonstrated 

(1947), bas a varie~ of embryonic temperature tolerance limits and meta

bolic rates according to the regional climatic conditions. Thùs R • .E.• 

pipiens from Ver.mont develops faster at cool temperatures than do speci

mens from Mexico., in fact., crosses between individuals of this s~cies from 

these two latitudes result in non-viable abnormal embryos (1947). Thorson 1 

1950 1 comments on a si milar relationship in marine invertebrates where eggs 

and larvae of norther.n cold-adapted species develop in the same time as 

southern specie s of the same genera. The cold tem~ ratures do retard de

velopment in the north but not as much as would be predicted from the Qlo 

Rule because there apparently is a compensating increase in the metabolic 

rate of the se northern organisms. Dehnel, 195 51 Bullock., 1955 1 have 

experimented with many invertebrates and determined the physiological 

temperature ranges and metabolic rates for northern and southern popula

tions of the same and related species. These workers have observed many 
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cases of apparent temperature-independant growth rates in bath southern 

and northern populations and point out that the QlO Rule is inapplicable 

in such instances. As Bullock states, 11The "l'ride distribution ani 

demonstrated natural occurrence of accli.Iœ.tion and related rate compen

sations for temperature bespeak a large-scale role in ecology and 

evolution". 

ln 1952 ~ore reported on his geographical study of the second 

specie~~· septentrionalis. However, he has reported wrongly on several 

points. He gives the range of this species as 43°N to 50°N whereas 57°N 

is correct. (Distribution Map 23.) His experi:rœntal material came only 

from New York State and tre temperature tolerance limi ts determined were 

14°C to 31°C, just one degree below that of~ catesbeiana (15°C to 320C). 

This latter species extends the least far north of any northeastern ranid. 

Now, since R. septentrionalis ranges nearly as far north as R. s. sylvatica, 

which has a temperature tolerance range of 2.5°C to 24°C, then R. 

septentri onalis eggs must also have a similar temperature tolerance range 

in northern Quebec. This means that populations of R. septentrionalis in 

New York State and Ungava have different temperature tolerance limits, 

which is iderrtical to the situation found in~. pipiens. 

The re is a.ddi tional evidence for this wide difference in embryonio 

temperature tolerance in populations of~· septentrionalis. It is wall 

known tha.t the sp ecies of ranids which e:rœrge earliest in spring and lay 

their eggs at that tirœ ~ such as R. ~· sylvatica, are tolerant of low 

temperatures and therefore can develop in the cold waters of high latitudes 

and altitudes. It is significant therefore that R. septentrionalis in New 

York has its peak of laying during July (June 24-July 30 according to 
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Wri g;ht and Wright 1949 ~ and Moore 1952) ~ y et my own wo rk in Que bec and 

Labrador shœred that this species breeds and lays in early spring at the 

seme tiJœ as R. 2,_• sylvatica~ Hyla ~· crucifer, and~ amerio.é.rus. (In 

Nei"r York State breeding dates for ~· syl vati ca according to Wright and 

Wright are N~ch 19 to April 30.) First breeding dates in 1952 for R. 

septentrionalis at Sept Iles, Quebec, was the first week of June; for 

Mile 134 (on the Quebec-Labrador Rail~ay) was the week of June 17-23. 

In these latitudes therefore it must have developmental temperature 

tolerance linûts that approach those of R. sylvatica and not R. catesbeiana 

as Moore has determined for New York populations. Baker in this "Evolution 

of Breedi:ng Seasons11
, 1938, cites severa! species of birds in Cey1on as 

exemples of aniroals which breed at different times of the year within 

their range. The fact that the monsoon period occurs at different times 

of the year on the two sidas of this island may account for this variation. 

R. septentrional is is unusual in tm t i t breeds during July in the southern 

part of i ts range (latitude 45°N) and breeds during June farther north 

(latitude 52°N). Generally a specie s breeds at successi valy later dates 

towards the north. 

R. septentrionalis must be a very labile species as regards temper

ature tolerance. This is true also of its metabolic rate as is indicated 

by Moore's experimenta on the number of hours it took the embryos of the 

species R. clamitans, R. catesbeiana, and R. septentrionalis at 19.8°C to 

pass from stage 3 to stage 20 (stages from Pollister and Moore 1937). It 

took R. olamita.ns 112 hours, R. catesbeiana 131 hours and R. septentrionalis 

gave readings of 119, 120, and 137.5 hours. Moore says (p. 16) "I am at a 

1oss to explain this great variability in R. septentrionalis. I have not 
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observed differences of this mgnitude in indi viduals of other ~ecies 

when adults are from the same locality". The evidence is, then, that there 

is a great individual variation of embryonic temperature tolerance and rate 

of development in single populations of R. septentrionalis and that through 

natural selection the populations in Quebec and Labrador consist of in

dividuals whose eggs are tolerant of low te:rrperatures. 

There n~f arises the question that if this is such a labile species 

why does it not range over most of North America as does R • .E.• pipiens? 

Moore suggests tm.t it is in oompetition with R. catesbeiana and cannot 

penetrate southward into the latter's range. To support this contention, 

he seys (p. 10) that the ranges of the two species overlap only in south

eastern Ontario and that they usmlly are not found in the sarœ locality. 

k7 own field work disproves both these statements. Firstly, the species 

overlaps extensively in Ontario, southern Que bec, New Brunswick and Nova 

Scotia, and seconcD.y, I have collected bath species side by side on many 

occasions in Ontario, New Brunswick, and Nova Scotia. There is therefore 

no concrete evidence as to what factor limits R. septentrionalis at the 

south and west of its present range. 

It is evident that the study of l i miting factors affecting the 

distribution of amphibiens and reptiles is yet in an embryonic stage. 

Nevertheless, I would like to point out in this section the evidence for 

certain important limiting factors. 

The amphibians and reptiles of eastern Canada reach their northern 

limita in this region and the dominant limiting factor is temperature. 

This is because amphi bians and reptiles are poikilothermous m imal s and 

can not long remain active at low temperatures such as prevail in 
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northern Canada. This necessitates a hibernation period of about five 

months in southern Canada and eight months in northern Quebec. A gross 

correlation between the major orders of the amphibians and reptiles and 

their distribution in eastern Canada is evident when their ranges are 

plotted as on ù~p 6. Lizards form the most southerly group. Only one 

lizard species is found this far north. Fitch, 1954, P• 21, says 11As 

compared with its reptilian associates in northeastern Kansas, Eumeces 

fasciatus is outstanding in its ability to become active and carry on 

normal activities at relatively l<»r air temperatures". Its preferred 

body teml_:erature is approxi.mately 30°C (86~) according to Bogart (1949, 

P• 205). Fitch's figures (page 57) indicate that a drop in temperature to 

10°C (50°F) would be lethal. In Canada such environmental temperatures 

as required by this species are realized only in southern Ontario. 

Reference to Distribution hmp 38 illustrates haw this species skirts 

south of the easte~ Ontario highlands of the Algonquin Park region, and 

again skirts west and south of tm Catskill ·and Blue Mountains of New 

York and Pennsylvania, and then extends northeast along the low coastal 

plain of the New England States. Turtles range slightly farther north 

but are limited by the foothills of the Canadian Shield in southern 

Que bec. They skirt south of the \\'hi te Mountains on the Maine-Que bec 

border and extend along tm southeast side of the Appe.lachian Mountains 

to the 1 atitude of northern New Brunswick. They do not occur in the 

mountainous Gasp6 Paninsula. The limit line for all snake species, 

except Thamnophis ~· sirtalis, lies very close to that of the turtles, 

about 50 miles farther north. There is a northward jump from here, 

averaging 200 miles, to the lirnit of the salamanders. Peculdarly 
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enough the Garter Snake 11 .!• !!..• sirtalis 11 has a similar latitudinal lim.it. 

The usual explanation for this is (1) being the first reptile to emerge 

in spring it must be cold tolerant and the refore would be expected to 

extend farther north than any other reptile. (This is similar to the 

relationship that Eumaces fasciatus holds to other !izards.) (2) It is 

ovoviviparous ani therefore the ferœ.le can seek out the warmeS::; micro

habitats during the sunny hours and thereby obtain a maximum number of 

hours of incubation for her embryos. The eggs of ovipar~us snakes, on 

the other hand 11 Im.lst rEI!lain bur ied in one place and are subject to night 

chillings or even to freezing at high altitudes and latitudes. The 

northern lirnit of frogs is nearly 400 miles north of the salamander lina. 

This is rather perplexing be cause adul t salamander s and espe ci ally the ir 

larvae are of'ten active all winter even beneath iced over streams and 

ponds 11 while tadpoles and frogs invariably beco:me inactive during cold 

weather. Perhaps the soil tenperature ani permafrost i nactivate the 

adult salœnanders which spend much of their lif e history in the sail, 

whereas the frogs live in tha water and along the margins of ponds. 

Tempe rature tolerance limit s of the salama.nder e ggs may wall be a prime 

limiting factor. 

The occurrence of isolated species populations in protected valleys 

(viz. Lake Melville area, Labrador; St. John River-Grand Lake area, N.B.; 

Gatineau Valley, Que; Oxford 11 N.S. etc.), in the warm southern latitudes 

of Nova Scotia, and away from the cool sea coasts of the maritimes is 

further indication of the temperature sen si ti vi ty of amphi bians and rep

tiles. 
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Since temperature is probably the dominant lirniting factor it seems 

rea.sonable tha.t sone kind of environmanta.l temr:erature index could be 

calcula.ted from long term meteorologica.l data.. One could then deternùne 

the index for an a.rea and predict its species of amphibiens and reptiles 

through a compnison with an area with a similar index number and a well 

known herpetofauna.. It could also be consulted where introductions of 

amphibians and reptiles were being contemplated. An Environmental 

Temperature Index for the amphibiens and reptiles of eastern Canada was de

rived through multiplying the Length of Growing Sea.son by the Mean July 

Tem~rature. The reasons for using these figures are several. One is based 

on the fact that amphibiens and reptiles rome out of hibernati an when the 

mean daily temperature reaches 40ÛJ:i' to 50"F depending on the species con

cerned (Morgan, 1939; Wright and Wright, 1949; Bishop, 1941; Fitch, 1954). 

The Length of Growing Season, figures for which are readily available from 

meteorological offices and several publications (Putnam, 1940 and 

Putna.m and Chapman, 1938), is the number of days that the mean daily 

temperature is above 42~. This is believed ta represent the duration 

of the peri od of plant growth. At the same time it approximates the 

length of the summer activity period of amphibiens and reptiles. This 

figure then gives us the length of summer season in which amphibians 

and reptiles can rema.in active. The activity and grcwth of amphibians and 

reptiles is proportional, within limits, to the environmental temperature. 

That is, eggs, young and adults develop and &row faster at warm tempera

tures. Cowles and Bogart, 1944, observed that the Eastern Garter Snake, 

Thamnophis ~· sirtalis, and the Great Plains Garter Snake, Thamnophis 

radix, kept at a constant temperature of 80°F fed, defecate~and shed the 
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skin more frequently than did individuals of the same species kept at 

700F'. In so ut hern Mi chi gan Blan chard and Blanchard, 1940, found that the 

period of embryonic development for Thamnophis ~· sirtalis varied from 87 

to 116 days. The shortest period occurred during an extremely hot sUllllœr, 

and the lo~est during an unusually cool one. The difference in embryonio

development time amounted to four days par degree of temperature. Reaumur, 

1735, laid the foundation for suoh modern work on the summation of temper

atures when he discovered that the sum of the :rœa.n daily temperature made 

a constant for any given phenologioal period. Therefore in theory, a 

poikilothermous species should thrive equally well in an area which had 

a short but warm summer season or in an area wi th a longer but slightly 

cooler season. 'viith few exceptions in eastern Canada July is the hottest 

month and I have chosen the mean temperature of this month as representing 

a figure for the relative amount of beat available during the summer for 

the development of amphibians and reptiles in an area. By multiplying 

the langth of Grcwing Season by the Mean July Temperature for two slightly 

dissimilar areas, such as just outlined above, a simi1ar product shou1d 

resu1t and similar herpetofaunas should be expected to ocour in the two 

areas. This was actually tested by comparing the environment at the 

northern limit of the species Thamnophis ~· sauritus and ~ b1andingi 

which have range limits in eastern Ontario and southcentral Nova Sootia 

(see Distribution Maps 42 and 31). The Length of the Growing Season for 

ottawa and Almonte in eastern Ontario is 190 days and 192 days respec

tively. The same data for Springfield in southcentral Nova Scotia is 

199 days, rut nevertheless the two species are rare in Nova Scotia. Ex-

amination of the mean July Temperature for the se areas shOV'rs that 
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Springfield with 66or is cooler than eastern Ontario with 69.60F and 680p. 

When the Envirorunental Temperature Indices were calculs.ted they sho.ved a 

remarkable similari~; Ottawa 13~224, Almonte 13,056 and Springfield 

13,134. The Enviroruœntal Temperature Indices for eastern Canada are 

plotted on I:Iap 7 in company with the Herpetofaunal Sections limit linas, 

and for convenience have been reduced to 13.1., 12.6, 11.0, etc. Note 

ho.v the Envi romnental Temperature Indices conform rather wall to the 

Herpetofaunal Sections: 

Herpetofaunal Sections Environ.mantal Temperature Indices 

1 15 to 13 

2., 2A 13 to 12 

3., 3A 12 to 11 

4, 4A 11 to 10 

5, 5A 10 to 8 

6 8 to 6 

7 6 to 5 

This rather simply derived~ but seemingly effective herpetofaunal 

EnvirOil.lœ:rrtal Temperature Index could be refined but this is not 

warranted since the significance of any figures after the decimal is 

rendered questionable by certain meteorological discrepancies. There 

is a possible margin of error of severa! degrees Fahrenheit between the 

temperature of the microclin:atic environment of the meteorological re

cording instruments and the microclimatio environment of the local 

amphibians and reptiles. In the first place the meteorological instru

ments which record the data are about four feet off the ground whereas 

the amphibians and reptiles mostly dwell at ground leval, and therefore 
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temperature readings for an area can not be directly related to the 

environrnent of the local herpetofauna. Secondly, the meteorological 

instruments may be located in a valley, on a hilltop, on a rooftop, over 

sand, over rock, on a north or any other directed slope, e:x:posed to winds 

or protected by buildings. Langley (1954, P• 33) points out that the 

temperature readmgs at McGill University and Dorval Airport, bath only 

a fevt miles apart on Montreal Island, differ during spring and fall by 

an average of 30p. 

The Environrnental Temperature Indices for the coastal regions are 

somewhat misleading because although the temperature is above 42°F for 

as long as 204 days (Yarmouth, Nova Scotia) it is not much above that 

temperature, which in turn seems to be too cool for tha development of 

turtles and seme species of snalœs. .Another factor is that although the 

maximum temperature for the dey nay be recorded as 700p, the morning and 

evening fog;s can re strict the 65ÜJi'-700F temperatures to a peri od of only 

a few hours • Farther inland, ha.vever 1 the day maximum may also be 70ÜJi' 

but the clear skies here results in a much longer period of 650F-700F 

temperatures than on the coast, 'vhich of course is of vital importance to 

poikilothermous amphibians and reptile s. 

Disregarding these coastal figures, the Eastern Painted Turtle, 

Chrysernys .f• picta, is found in areas wi th an Environmental Temperature 

Index of 12.0 or more. At an index number of 13.0 it is common to abun

dan:t, as in eastern Ontario and southern Nova Sootia. It is of interest 

to note that the Environmental Temperature Index in Nova Scotia at Mount 

Uniacke, in the peninsular constriction at Windsor-Halifax, is only 11.1 

and no.C • .!?.• picta coeur there. To the northeast of Mount Uniaoke the 
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E:nvironmental Tem:r:a rature Index ri ses to 12.1 at Upper Stewiacke and just 

south of this region populations of~· ..I;:• picta do occur. 

There are very few records of turtle s from the h:i,gh country of 

Ontario in the Algonquin Park region. This is evident in Herpetofaunal 

Section 2 where the section rœ.ke s a wide circuit around the area. Mr. E.B.s. 

Logier~ of the Royal Ontario Museum~ says (personal conununicatian) that 

many expeditions from that museum have ::pent weeks at a time in the park 

and all have reported turtlas as rare~ and 1\::helydra serpentina appears to 

be the only one of even moderately conunon occurrence". He goes on to say 

that the only species recorded is a single Chrysemys picta marginata taken 

at the extreme southem border of the park at an altitude of aboub 1~2·50 

feet. The Envircnmental Temperature Index determined for this area is 11.1~ 

which also seœts to mark the limit for turtle s in othe r regions of eastern 

Canada. There are other spe cie s whose limit lines follow an Environmental 

Tem:r:arature Index rather closely and they are: 

Specias 

Ambystoma jeffersonianum 

Plethodon cinereus 

Bufo americanus 

Rana syl vati ca 

Ra.na catesbeia.na 

Chelydra ~· serpentins. 

Thamnophis ~· sirtalis 

Storeria occipitomaculata 

Opheodrys ~· vernalis 

Diadophis punctatus edwardsi 

Environrnental Temperature Index 
at Northern Limit 

8.5 

8.5 

6.0 

12.0 

11.0 

12.0 

8.3 

11.3 

11.3 

11.5 



- 80 -

Although the eleven species listed above fit the isopleths of the 

Enviromœntal Temperature Index and thereby substantiate its applicability, 

the remaining species are inconsistant in this respect. There are two 

probable explanations for this: (1) insufficient knowledge of the species 

distribution due to lack of collecting and (2) sorne effective barrier other 

than temperature. There are several of these species whose distribution 

is well knovm and the re fore barri ers othe r than tempe rature must be in

volved. These barriers will now be discussed, although it is not tm.der

stood precisely how sorne of them function as such. 

The re are five specie s agil.inst which the waters of the Great Lake s 

and St. Lawrence have served as an efficient barrier to their distribution. 

Two of these species are tre stream salamanders Desmognathus !• fuscus and 

Gyrinophilus .1:• porphyriticus which occur along the south shore of Lakes 

Erie and Ontario and in many of the streams in New York State and Quebec 

Province that flow northward into the St. Lawrence. This constitutes a 

600 mile front along the south side of Lakes Erie and Ontario and the 

St. La:wrence River with a range in Environmental Temperature Indices of 

from about 15.0 at Lake Erie to about 12.0 near Quebec City. However, 

yea:rs of collecting has shown that they have managed to cross this system 

only at the Niagara River whe re they have been found on the Canadian side 

of that river but no farther. lin isolated 1934 record from Ottawa for 

Gyrinophilus z• porphyriticus indicates that it has crossed at this latitude 

but I have searched in vain along streams in the Ottawa Valley for addi

tional specimens and feel that this record stems from an accidental or 

deliberate introduction. 
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The exact mannar in which this water barrier functions is unknown. 

It should be pointed out that Eurycea ~· bislineata, another stream sala

mander often found in company with the above tvro, is equally oomm.on both 

north and south of the Great Lalœ s-St. Lawrence River system. Perhaps the 

habitat preference of the first t'No menti oned salatœ.rrl.ers prevents them 

from crossing at other points. They both inhabit the margins of small 

streams ani avoid the shores of large rivers and lakes. The prevalence of· 

strong wave action and ica action and the high temperature during sumrner 

in the littoral zone may be limiting factors in this case. In addition 

they are lungless salamanders and cannot float, and therefore would have 

to swim the entire crossing or walk across on the bottom, where the carbon 

dioxide concentration might well be lethal. The ubiquitous Eu~cea b. 

bislineata on the other hand is found in rivers (ottawa and Rideau Rivers 

of Ontario and tm St. Jolm River of New Brunsvtick) and Bishop (1941, 

P• 292) says that the larvae were fairly oomm.on am.ong the stones along the 

shore of Lake Eaton, New York, wrere, he writes, they must have been sub

jected to considerable wave action during storms • 

.Another species which has been barred by these waters is the snake 

Coluber constrictor spp. It occurs along the United States sida of Lakes 

Huron, Erie and Ontario. Hcwever~ it has managed to cross only at the 

1lichigan-southe rn Ontario border and is knov.n only from two localities 

whi ch are within 40 mil e s of the Michigan border. 

The final two species of the five which have found these waters a 

formidable barrier to their distribution are two turtles. One is the 

terrestrial Box Turtle , Terrapene ~· carolina, which ocours along the United 

States shores of Lake St. Clair, Lake Erie, Lake Ontario and the upper 
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St. Lawrence Ri ver Valley to ne ar the Quebec border1 but has ne ver been 

recorded from a Canadian locality. The same is true of the bog-dwelling 

turtle Clemmys muhlenbergi, although its range along Canada' s border is 

conf'ined to tha east end of Lake Erie and eastward along the south shore 

of Lake Ontario. Temperature is not a factor here for this speoies has 

been taken in the Appalachians at altitudes of 11well over 41000 feet 11 

(Carr1 1952, P• 131). Perhaps strong habitat preference is the important 

1imiting factor affecting tre se two species. 

There is perhaps no better illustration of the effectiveness of a 

water barrier than that exemplified by the distribution pattem of the 

frog Pseudacris nigritu triseriata along the Ottawa and St. Lawrence 

Hivers. P. ni&rita triseriata occurs abundantly on the south side of the 

ottawa River from (at least) South Mar ch (10 miles west of Ottawa) eastward 

to the junction with the St. Lawrence River at Montreal Island. :r.reverthe

less1 it has crossed only in the area of Hull 1 Quebec 1 and hare it has 

penetrated northwards up the Gatineau Valley for 20 miles to Wakefield. A.t 

the junction of the ottawa and St. Lawrence Hivers the species has gained 

Ile Perrot over a 1 1000 foot width of ri ver (or over two 500 foot jumps via 

Ile aux Pins) 1 but it has not crossed the second 1 1000 foot river barrier 

which would put it on Montreal Island. Across the St. LaviTence River from 

the city of Montreal I have beard choruses of this little frog in the 

swamp at the foot of the Jacques Cartier Bridge at Montreal Sud. The river 

is about 4/5 of a mile wide here. I could not find ~· nigrita triseriata 

along the north shore of ei ther the Ottawa or St. Lawrence Ri vers in the 

Montreal region. 'Why these rivers serve as such a formidable barrier to 

this frog and not to other frogs is as yet unknovm. 
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In the 1-:ia.ritiiœ Provinces the re is a defini te but as yet undefined 

fauna.l and floral barrier in existence between New Brunswick and Nova 

Scotia. In brief the situation is ihat there are many organisms which 

live successfully in the clinn te of New Brunswick but do not occur in 

Nova Scotia where they would be expected, even though the latter province 

is more southern and has a milder climate. The two amphibians Hyla !.• 

versicolor and Desmognathus f. fuscus are found in the lower ·st. John 

River Valley of New Brunswick but are absent from southeastern New 

Brunswick and all of l~ova Scotia. (Evidence will be presented in the dis

cussion of the postglacial period supporting the contention that the climate 

in eastern Canada was much v1amer 4,000 years ago. Therefore the clim.ate 

at the Nevr Brunswick-Nova Scot ia border could not have be en a barrier at 

t}l_at time even though it muy be n011.) tiore striking is i:he distribution 

of ~c~ ~· bislineata which ranges in eastern Canada from southern New 

Brunsvrick to altituies of 2,300 feet in the Gaspé Peninsula, and along the 

north shore of the St. Lawrence River to latitude 510N, but has not crossed 

the Isthmus of Chignecto into Nova Scotia. However, both Desmognathus f. 

fuscus and EurYcea b. bislineata are stream salamanders and possibly t he 

salt marshes and creeks and the freshwater bogs that constitute this istlunus 

are unsuitable habitats and therefore function as barrier s. Similarly the 

preference of Eyla ~· versicolor for deciduous trees may exclude it from 

the coniferous forest that predominates over southeastern New Brunswick and 

the Isthmus of Chignecto. 

The distribution of the flora and fauna of the maritimes has received 

considerable attenti on and i t is inte resting to note how many other organ

isms besides the above three amphibians have ceded to this southeastern 
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New Brun~nck barrier. The crayfish~ Cambarus bartonii~ which occupies 

the same stream habitat as D. r. fuscus and ~· b. bis1ineata~ has been 

co1lected from north and central New Brunswick but never from the south

east corner of the province and i t is absent from Nova Scotia and Prince 

Edward Islam (Gac.ong;, 1898, P• 54; and persona.l cormnunication with 

Harle y White~ 1956). Of the 44 species of fresh water fi sh known to oc cur 

in Ne\v Brunswick on1y 33 of tre se vvere found in Nova Scotia by Livingstone 

(1950-51) during his 1947-50 survey of tmt province. The trees Basswood~ 

Sil ver Maple, and Butte mut are found in south and central New Brunswick 

but have nat penetrated into Hova Scoti a (Roland 1944-45~ P• 17). 

Wba.t is more surprising is that several species of flying animals~ 

namely butterflies and birds, are similar1y affected by this barrier. 

Fergus on (1952-53, P• 176) points out that the two sal t-marsh sp3 cies of 

butterflies Lycaena dorcas dosPassosi and Coenonympha inorna.ta inpisiquit 

occur in northern New Brunswick near Bathurst but although the same habi

tat conditions preva.il in many parts of Nova Scotia these butterflies are 

absent. Similarly, he notes tha.t ~alia_ la.noraiensis dwe1ls in the 

spruce bogs of l'liaine ~ New Brunswick and Que bec yet seems to be absent from 

bogs in Nova Scotia. 

W.E. Godfrey (ornithologist at the National Museum of Canada) ha.s 

kindly supplied me \rlth the following information on distribution patterns 

of birds in Hari time Canada. The Red-shouldered Hawk~ .America.n Coot and 

Crested Flycatcher have all been recorded as broeding in southern New 

Brunswick but in Nova. Scotia only the latter species has been recorded and 

but once. Birds vrhich are corrunon sunnner resident s in New Brunswick and 

are either absent or very rare in Nova Scotia are the Killdeer, 1~p-poor-
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will, American Three-toed Wood.pecker, Eastern Phoebe, Bouse 1:{ren, and 

VTestern Bluebird. Two of th3 se species de serve special mention. One is 

the Killdeer which occurs as far north as Bathurst in New Brunswick, has 

crossed the marine barrier of the Northumberland Strait (nine miles wide 

at the narrov1est point) tu invade Prince Edward Island, yet is exception

ally rare in Nova Scotia which lies to the south of those two provinces. 

The other species of interestis the American Three-toed Woodpecker, common 

from Labrador to New England including N'ew Brunswick, but absent from Nova 

Scotia. 

From the foregoing information it is apparent that a real and selec

tive barrier exista in the area of the New Brunswick and Nova Scotia border 

which affects the dispersal of both flora and fauna into Nova Scotia. It 

would be of value to have more distri butiona.l data for small mammal s and 

beth terrestrial ani fresh-water inv-ertebrates from this area. 

One of the most effective and well recognized barriers to amphibians 

is salt water. Any prolonged immersion is fatal. In contrast the rela

tively impervi ous sdn of reptiles Iœ.kes i t possible for them to tolerate 

prolonged exposure to salt v1ater. Thus is explained the fact that it is 

reptiles and rarely amphibians which populate the off shore islands o~ the 

continents. Of the four large i sla.nds off Canada' s east coast the two 

northerly, Anticosti Island and Newfoundland, have no native amphibians or 

reptiles, but only a few introd uced specie s of frogs. The ro ast adjacent 

to tm se two islands i s the north shore of the Gulf of St. Lawrence where 

one snake, three salarnander, five frog and one toad species are known to 

occur. I suggest that the salt water bas barred the amphibiens from crossing 

ta these islarrl s, and that the cold temperature of the water along this 
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coast (14°C in July-August, end may go to 4°C in August as is shawn in 

fig. 61 Lauzier et al. 1951) wou1d probably benumb any snake attempting 

the swim. Even those turtles, snakes, and crocodilians that are marine 

live only in warm climate s. 

In contrast, the ether two islands, Prince ~dward Island and Cape 

Breton Island, have the srune herpetofaunal elements as are common in the 

adjacent ma.inland of New Brunswick and Nova Scotia, except for Rana 

catesbeiana, all sre cies of turtles and pas si bly the snake Diadophis 

punctatus edwardsi. The latter species has not received sufficient atten

tion as yet ta risk a definite statement of its presence or absence. There 

are 15 amphibian and reptile species common to these islands and the ad

jacent mainland (which has 20 species) indicating that at one time there 

was a land connecti on and that E. catesbeiana, .!?_• punctatus edwardsi, e.nd 

the common eastern Canadian turtles Clemmys insculpta, Chelydra ~· serpentina 

and Chrysemys R• picta arrived in the region after the land bridge had dis

appeared. (This theme is developed fully in the discussion of postglacial 

aspects.) I suggest that the salt water has barred the frog !• catesbeiana 

and that the cold temperature of the v:ater (July temperature 19°0, fi g. 4, 

Lauzi er et al• 1 951) serves as the prohibiting, factor to t urtles. 

The distribution patt ern of the mammalian faunas of the se four large 

islands is decidedly similar to that of the herpetofauna. Anticosti Island 

and Newfoundland have a pauci ty of terre strial mamrralian species a s compared 

to the adjacent mainland of Que bec and Labrador (A.~-, . Cameron, Ph.D. the sis, 

McGill 1956). The former island has but five knovm native :mammals (Red 

Fox, Otter, Black Bear, Pine Marten and Deer Meuse) and Newfoundland has 

a mere dozen (Caribou, Black Bear, Red Fox, Otter, Pine :r.~ten, Vieasel, 
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Beaver, Muskrat, Lynx, Arctic Rare, Meadow Mouse and Wolf). Prince Edward 

Island and Cape Breton Island on the other hand possess all the mainland 

species including the many small redents and insectivores, except for the 

Racoon, Striped Skunk, Porcupine and Woodchuck. 

Insufficient sources of food as a factor which limits the northward 

spread of amphibiens and reptiles is unlikely. The plants and insects 

which the turtles eat occur much farther north. The insects and other in

vertebrates that salamanders and frogs prey upon are abundant throughout 

eastern Canada. Invertebrates, frogs and small mammals are common north 

of the range limit of their snake predators. 

In summary, from the available evidence of the distribution patterns 

of amphibians and reptiles in eastern Canada there exist various barriers 

to dispersal in different parts of a species range. The factors which most 

influence or limit distribution are low temperatures, large rivers and 

lakes, salt water, cold salt water, habitat preference, perhaps interspecies 

compati ti on and unknovm factors such as those evident ne ar the 1-Jew Brunswick

Nova Scotia border. Hovrever, even in cases where the limiting factor is 

known or suspected, the precise vray in vmich it functions is poorly under

stood. 

(3) Zoogeography of the Herpetofauna During the Postglacial Period. 

During the Pleistocene Epoch all of eastern Canada was subjected to 

at least four major glaciations (Flint, 1953, P• 210). The Wisconsin 

Glacial Stage about 55,000 years ago was the last and was the most exten

sive (Flint 1953, P• 242). There followed minor shrinkages and expansions 

vr.i. thin the third and last expansion (Mankato Substage ) occurring about 

25,000 years ago (Flint, 1952, P• 397) or 18-24,000 years ago 
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(Hunt 1955, P• 245). Since that time the climate has ameliorated (up 

to 4-5,000 years ago) and the present fauna and flora of the region is 

the result of immigrations from refugia outside of the margins of the ice 

sheets. 

There is ample evidence for this amelioration of climate from 

varied sources. Baker, 1929, noted that from early to late Wisconsin 

time the number of specie s of aquatic mo1lusks in Central Aiœrica more 

than doub1ed. At kinneapolis, Minna sota, the plant fossils in the Menkato 

soi1s indicate a forest of ~Vhite Spruce, Picea glauca, Balsam Fir, Abies 

balsamea, White Pine, Pinus strobus, and birch Betula sp., an assemblage 

of species found today 200 miles north of Minneapolis (Cooper and Foot, 

1932). The pollen analysis of peat bogs ~Auer, 1930, Deevey, 1939 and 

1944, Potzger, 1954, end others, all show a general transition in forest 

species from boreal conifers to mainly deciduous broadleaf trees. Scott, 

1952, reported the exi stence of a relict population, presumably from early 

postglacial times, of Greenland Cod, Gadus ogac, in the deep cold water 

basins of the Bras d'Or Lakes in Cape Breton Island, Nova Scotia. 

Stephensen, 1917, has noted the occurrence of relict arctic environments 

in the deep f i ords of Greenland. Ferguson, 1952-53 , has discovered speoies 

of lepidoptera in Nova Sootia that must be relicts fram an earlier calder 

postg1acial period. On page 172-173 he wri tes 11Nova Scotia bas no tru1y 

alpine conditions, but the presence of many cold, damp sphnagnum bogs, as 

well as exposed, barren headlands along the coast, partly compensates for 

this def'iciency. This close to sea level it is only in such l ocations as 

these that one may still see the last straggling r emnants of a Pl eistocene 

fauna that at one time flourished over much of the continent. On the 
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Mount Uniacke bogs# in association with reindeer moss# crowberry# cloud

berry, Labrador tea and ether plants of an Arctic-alpine nature, there 

exists a very local but seemingly strang colony of Anomogyna imperita, 

which otherwise coeurs in the east only in Labrador, northern Quebec and 

the high mountains of the Appalachians # around timber line. On tm se and 

other bogs fly Anarta cordigera, a Lesionycta sp.# Syngrapha microgramma# 

Carsia paludata, Eulype subhastata, Eupithecia gelidata, Oeneis jutta, 

Lycaeides argyrognomon, and other distinctly northern species. A stretch 

of boggy black spruce forest near Parrsboro constitutes the southern-most 

locality for Boloria titania east of the Rocky Mountains." 

Pollen analysis, in addition to demonstrating that the climate has 

ameliorated over the past 25#000 years, also indicates that a warmer and 

drier climate existed in eastern North America from 6 1 000 to 4,000 years 

ago (Flint, 1953, P• 487). Since that time there has been a decided 

cooling. For example, Potzger, 1954, found pollen evidence of a Vfhite 

Fine - broadleaf forest near James Bay, species whose northern limit today 

lies 350 miles to the south • .Aller1 s work, 1930 1 in Atlantic Maritime 

Canada presents a picture of an early postglacial forest of coniferous trees 

which ch~~ged to a deciduous one, aérl then recently reversed to the present 

day transition forest of conifers and broadleafs (the 1'fuite Fine - Henùock 

- Northern Hardwoods forest formation of Nlchols# 1935). Wiseman# 1954, 

has analysed bottom core samples of the Equatorial Atlantic Ocean for C02 

content and concludes that the variations and fluctuations observed are a 

reflection of the productivity of planktonic Foraminifera# and this pro

ductivity is, in turn, caused by fluctuations in the surface temperature 

of the sea. It follows# then, that the general climate of the world is the 
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ultimata causa of the COz variations in thesa oceanic bottom samples. 

l"fisaman's figures agree wall with those of Arrhenius, 19521 for Central 

Pacifie Ocean cores. Wiseman' s graph indicates a progressive ameliora

tion from about 13,000 years aga to about 4,000 yaars ago where the graph 

levels off and slopes gradually downvrards, indicating a recent period of 

cooling. The peri ad of maximum warmth that is evident in the above studies 

has been tarmed the Climatic Optimum. 

The great significance of this warm period in eastern Canada is that 

the various ele:rœn ts of the present flora and fauna must hava ranged oor

respondingly fa.rther north. The subsequent 4,000 years of progressive 

cooling has fbrced a southward retreat upon the part of many organisms. 

Hcw1ever, irregularitie s i n the physiography of North America have made it 

possible for certain species to survive in a limited area long after they 

have been forced from the adjacent terrain. This phenomenon of isolated 

relict populations is a characteristic feature of eastern North Arrerica's 

flora and fauna. Rousseau in his 1951 report to the Arctic Institute of 

North America (in Montreal) cited the occurrence of large conifers (Picea 

mariana, and Larix laricina) and even mat ure \'f'nite Birch (Betula papyri fera) 

in one of the deep val leys of Labrado r near latitude 60°N, which is about 

80 miles north of the tree line and some 150 miles north of the accepted 

limit of VJhite Bir ch. D1.mbar 1 1954, not e s the occurrence of isolated 

populations of Eel Gr ass , Zestera mar ina , the Atla ntic Cod , Gadus cal l ar i as, 

the copepod Acartia clausi, and the Caplin, 1mllotus villosus far north of 

the c ontinuous range f or these specie s, but attributes this to the mild 

decade of the 1880' s . The present write r believe s rather that the se popula

tions are at least 4 ,000 years old. Again, in the southem regions of 
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Nova Scotia~ Ferguson~ 1952-54, collectod many 11 southern11 forms of 

lepidoptera. He remarks on the similarity of this to the many southern 

species of plants reported by Roland, 1944-45, from the sarne region and 

goes on to say (p. 176) tha.t 11 Perhaps at sorne period a variation in the 

olimate allowed an infiltration of these more southern forms through the 

Isthmus of Chignecto. Then, in succeeding generations, these populations 

may have found the extrerœ southwestern corner of the peninsula most to 

their liking, ta.ken up their abode th3re and abandoned the northern isthmus 

and adjacent area through which they entered." He then lists 24 species 

to vrhich this might apply. 

The iso ]a ted populations of amphibians and reptiles in eastern 

Cenada were described in the discussion of the Herpetofaunal Sections in 

the the sis. It can novr be seen that they are relicts from the more exten

sive herpetofauna of ihe Climatic Optimum period. I suggest that during 

this warm period the follcming si gnificant migrations to ok place (see 

Distribution :r.iaps of species): (1) Chrysemys picta marginata, Natrix: .!• 

sipedon, Ifyla ~· versicolor and Diadophis punctatus edwardsi spread north

ward up the Gatineau Valley; (2) Clemmys guttata reached Lake St. Peter on 

the St. Lawrence River; (3) the forest trees, and possibly certain amphib

ians and reptiles, reached L~~e St. John via the Saguenay Valley; (4) 

Ambystoma jeffersonianum, ~ .E.• pipiens, ani possibly Plethodon .2.• 

cinereus and Hyla ~· crucifer, crossed the mountainous divide between 

Quebec and southern Labrador and reached the Lake Melville-Hamilton River 

climatic pocket; (5) Hyla ~· versicolor and Desmognathus !• fuscus got into 

the St. John River Valley of New Brunswick; (6) Chrysemys .E.• picta and 

Chelydra ~· serpentina spread over Uew Brunswick and Nova Scotia; and 
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(7) ~ blandingi and Thanmophis s. sauri tus came north through Nev1 

Brunswick, crossed the Isthmus of Chignecto and thence into southern. Nova 

Scotia. 

A rather interesting piace of palaeo-ecological evidence presents it

self in this connecti on. In Ontario 1 Que bec, s.nd lEaine Lampropeltis doliata 

triangulum and Natrix ~· sipedon range considerably farther north than ~ 

blandine;i or Thamnophis ~· sauritus and therefore, assuming the same dis

tributional rela tionship was true about 6,000 years ago, the fir st two 

mentioned species must have arrived at the Isthmus of Chignecto long before 

the latter two species. Yet it is only &lys blandingi and Thamnophis ~· 

sauri tus which succeeded in crossing over, and are now rel ict in sou the rn 

Nova Scotia. This mea...n.s that the selective barrier discussed in the fore

going section on limiting factors must have been functioning in that area 

soma 6 1 000 Jrears ago. 

The origin of the herpetofauna of the large islands in the Gulf of 

St. Lawrence is sn entirely different matter and it is necessary to con

aider the postglacial isosta.tic land movements and ocean level changes. 

Much of this infbrmation and relevant theories are SU!llllB.rized by Flint, 

1953. However, sona of his data, especially concerning raised bea.ches 

and isostatic hinge lires are ina.ccura.te, and I have consulted Dr. V. 

Prest of tre Geological Survey of Canada, ottawa, and Mr. H. Cameron and 

Mr. R. I.IacNeill of the Geology Department of Acadia Uni ver si ty, Nova 

Scotia, for the la test Pleistocene infonnation available on Mari tirœ 

Canada. It seems tha t this region is only nov; being studied and no 

definite detailed theories can be formulated by the g;eologists, but they 

are in agreement over the general sequence of postgla.cial events in this 

a rea. 
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The paucity of the fauna on Anticosti Island and Newi'oundland as 

compared with the adjacent mainland points ta the impossibility of there 

ever having been a land bridge to these islands in postglacial times. 

The high incidence of endendsm in mammals also points to lack of inter

cha...'lge between island and mainland populations. There is one endemie form 

on Anticosti Island and no less than lO of the 14 marrunals on Newfoundland 

are endemies (A.W. Cameron, Ph.D. thesis 1956, McGill University, Montreal). 

In contrast~ the similarity of the faunas of Prince Edward Island and Cape 

Breton Island to that of the mainland necessitates the assumption of a 

postglacial land bridge of soma cllration. The close taxonomie relation

shi~ of the mamrœ.lian 1 amphibian and reptilian fauna. to the mainland has 

already been discussed in the chapter of factors limiting distribution. 

Addit ional evidence of land bridges is the occurrence of 6 spe oies of 

strictly fresh-water fishes on Cape Breton Island (Livingstone 1950-51); 

of 13 specie s of f'resh-water molluscs on Cape Breton Island (Macmillan 

1953-52); of 8 species of fresh-water leeches on Prince Edward Island, six 

of vmich must have entered by direct migration~ according to Richardson, 1943. 

Hydrographie maps show 30 mile long shallows between New Brunswick 

and Prince Edward Island of from only 50 to 30 feet in depth. There is a 

1~ mile band from Nova Scotia's mainland to Cape Breton Island (in George's 

Bay) of 90 to 100 feet deep. In contrast, Newfoundland is separated from 

Labradl:l" by a trough 210 feet deep at the shallo.vest possible crossing ani 

Anticosti Island is isolated by 360 foot depths. The geologists whom I 

have consulted see no objections in postulating a recent land bridge to 

Prince Edward Island and to Cape Breton Island. The question which the 

geologists can not answer is precisely when and how were these bridges 

formed. 
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Ai'ter consideration of the known geological facts and of the fauna.l 

distribution patterns the fcllowing analysis of postglacial events is 

suggested. It is vrell known that the weight of the glacial ice depressed 

the land to the extent that since the i ce retreated upt.varping has amounted 

to 1 1 000 feet in parts of Ontario. However, in Nova Scotia1 which was near 

the periphery of the ice shaets, there was little change in the leval of 

the land and a zero hinge lina (where there is no up.varping) extends 

thr ough the center of the province in northeast-southwest direction (Flint 

1953, P• 420 and 426). Studies of strand lines west of this zero hinge 

line reveal that upwarping varied from 75 feet on Prince Edward Island to 

90 feet in parts of western Nova Scotia. At the same time the sea leval 

at the peak of the glaciation (25 1 000 years ago) was 230 to 330 feet below 

its present leval but with the melting of the glaciers it has risen cor

respondingly (Flint 1953 1 p. 427). The sea rose faster than the land tnd 

it is t his time lag in the UP''iarpin[j of the land that accounts for strand 

li:œs at altitudes of 90 feet. I have diagra:omed these events (Diagram 1) 

to show the relationships to the Ja.nd bridges. At maximum glaciation the 

land of west ern Nova Scotia and Prince Edward Island was depressed 85 feet 

and the sea 250 reet, but near the Strait of Canso the land depression 

figure was nearly zero. Therefore, at Northumberland Strait the present 

day 40 foot deep channel was depressed another 85 feet rnaking it 125 feet 

below present s ea leval. In co:rrtrast the Strait of Canso was depressed 

possibly but 10 feet giving it a total depression of only 100 feet. It 

follows, then, that with the melting of the glacial ice over this area 

(probably early in postglaci al times, 20-15,000 years a go 1 because it was 

thinner older ice and a t the southern margin o f t he ica sheet) t he bri dge 
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to Prince Edward Island would flood before the Canso one in spite of the 

former being the shallowest of the two straits at the p-esent day. To 

flood the Prince Edward Island land bridge would necessitate a rise of 

125 feet in sea level, which is about one half of the total lowering of 

sea leval during tm la st glaciation. This means tha:t nearly one half of 

the glacial ice must have melted and i t follows tmt at this stage of de

glaciation the climate of a peripheral area such as New Brunsvrick, Prince 

Edw·ard Island and Nova Scotia must have be en rather mild. Therefore, the 

pe riod beU.reen the retreat of the i ce from New Brunswick, Nova Scotia and 

Prince Edward Isla.n:l. and the flooding of the dry bridge is the only period 

in which the flora and fatma could have entered Prince Edward Island 

directly and en masse. The flora and faune. must have followed on the heels 

of the glaciers and the clirœ.te must have been mild to account for such a 

ri ch fauna and flora having cro ssed the land bridge so early in postglacial 

times. 

In this connection the distribution of many fresh water fishes 

shows that they must have utilized streams formed from g lacial melt.,.rater 

to cross over watersheds which are now unconnected (Radforth, 1944). 

Coleman, 1922 1 points out that all t he mollusks known from deposits of 

Lake Ae;assiz are still living in Lake Viinnipeg. Deevey, 1949 (p. 1394) 

sums up this evidence by saying 11At present it can only be pointed out that 

modern distribution patterns of aquatic forms in general agree with the 

fossil evidence that parts of the great glacial lakes, though no doubt 

colder than their descendants today, were definitely not arctic •• •• A 

subarctic tundra zone must have followed the retreating ice from across 

the northern United Sts.tes and Caœ.da ••• but the tundra must have been 

very narrow and imperm.anent, e.nd the modern flora and fauna irnmigrated 
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astonishingly early11
• From herpetofaunal evidence it is apparent that the 

earl y postglacial climate of tœ Atlantic Provinces must have been mild 

enough to support all the present specie s now in the area except for the 

turtle s, the Bull Frog, ~ catesbeiana, and possibly the Ring-necked 

Snake, Diadophis punctatus edwardsi, which are, fittingly enough the most 

southerly e lemmt s of the pre sent he rpet ofauna in tha t regi on. By the 

time the climate was propitious for these forms the land bridge to Prince 

Edward Island was submerged. The bridge to Cape Breton Island probably 

was submerged a few thousand years later but the turtles and R. catesbeiana 

and~· punctatus edwardsi did not reach it (for unknown reasons, but 

possibly because of a local cold influence from the Atlantic Ocean). The 

four ma.mmals, Wood.chuck, Raccoon, Porcupine and Striped Slamk also missed 

beth these landbridges, although temperature was probably not the delaying 

factor in their case. 

Strictly fresh water fish, which must cross watershed divides in 

order to get from one drainage system to another, migrate more slowly than 

the terrestrial amphibians and reptiles. They app1rently arrived in 

eastern New Brun$vick after tha land bridge to Prince Edward Island had been 

flood.ed and are absent from that island (persona! communication wi th 

w. Saunders of Ellerslie Biological Station} and personal field work in 

tha.t province). Ho.vever, 12 specie s migrated into Nova Scotia and 6 of 

these reached Cape Breton Island before the land bridge to that island be-

came submerged. 

There has been sorne speculation by botanists (especially Fernald, 

1918, 1921 and 192.4) of the possibility of plants having enl:iered Nova Scotia 

via a land connection from Cape Cod. If the sea had been lowered by 300 

feet by the formation of the glaciers then the Brmvn' s Bank muld be exposed 
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and fonn an island between Nova Scotia and Cape Cod, with saltwater gaps 

of 28 and 19 miles on either sida. These gaps would be a formidable barrier 

for the amphibians and reptiles (in the opinion of this writer), the fresh

•ntter fish (Livingstone 1950-51, P• 8), and the lepidoptera (Ferguson 

1962-53, P• 176) to cross, although certain plants cou1d possibly do it. 

A drop in sea leval of 900 feet would be required to fonn a continuous 

bridge from New England to s outhern Nova Scotia. If such a bridge had 

existed one would expect many more species of reptiles (and other organisms) 

to be relict in southern Nova Scotia. :tviore in keeping with the evidence is 

the hypothesis thal:; they travelled north through Maine and New Brunswick, 

crossed at the Isthmus of Chignecto and came south again through the Nova 

Sootian peninsula. 

The British Isles were subjected to a glacial and postglacial history 

similar to that of eastern Camda and so i t i s of interest to compare the 

history of the herpetofauna of those islands as reported by Smith, 1951. 

Duri~ the last glacial epoch the south of England was not glaciated and it 

is possible that three species, ~ !• temporaria, Vipera ,È.• berus and 

Lacerta vivipara, that today live within the Arctic Circle survived that 

apach. i'Jhen the glaciers began retreating s o:rœ 15-12,000 years ago the 

British Isles were an integral part of Europe and the European species of 

amphibians and reptiles be gan their invasion of tha t peninsula. However 1 

as the ice melted the sea leval rose and about 71 000 years ago (Stamp, 1946) 

the Straits of Dover were formad. There was, than, but 5-8,000 years during 

which migrations could take place over the land bridge . Six amphibians and 

seven reptiles invaded the British Isles but since the northern half of the 

area was depressed from 25 to 100 feet (Wright, 1937 and Zenner, 1938) it 
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flooded fir st and consequently eut off the direct migration routes to the 

mlmerous islands early in postglacia.l times. Only two sp3cies, La.certa. 

vi vi para. and Triturus v. vulgaris, ma..na.ged to rea.ch Ireland; only Bufo b. 

bufo is found in Orkney; and Anguis fra.gilis is the sole representative of 

the herpetofa.una. in the Outer Hebrides. The limited herpetofauna.s of these 

islands, ea.ch with a different species, strongly suggests accidenta! chance 

introduction across wa.ter. The climate of England soma 5,000 years ago 

wa.s apparently much vrarmer and drier, for the European Pond Turtle, ~ 

orbicularis, wa.s one of the seven reptilian immigrants as is evident from 

their remains found in peat bogs in southern England. This period would 

coincide with the Clirœ..tic Optimum. Ho.vever, with an increasingly cooler 

and dampe r cl ina te over the pa.st 5,000 years this turtle be came extinct 

in Engla.nd and in northern Europe and is today found only in central and 

southern Europe where the more continental climate is propitious for the 

successful development of its eggs (Rollinet, 1934). This brief a.ccount 

shœNs the similarities to the postglacial history on the Ca.nadian side of 

the Atlantic Ocean on the follmving points: (1) There is evidence in bath 

a.rea.s of land bridges which were f1 ooded by a ri se in sea leval th us pre

ven ting the direct irrunigrati on of certai n ste oies. (2) Hinge line s and 

land depression due to the weight of glacial ice and time lag in upwarping 

explain the differentia.! flooding of these land bridges. (3) The relict 

populations of reptiles, pa.rticularly ~ blandingi in southern Nova 

Sootia and New Engla.nd, and the remains of ~ orbiculo.r.j_s found in 

Engla.nd and in northern Europe, necessita.te the occurrence of a wa.rm 

period (Climatic Optimum) to explain such a zoogeographie sequence. 
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Another aspect of the history of the postglacial herpetofauna of 

eastern Canada to be considered is tm several apparent routes of inunigra

tion employed ~ these species. These routes are best understood by first 

pointing out the postglacial centers of dispersal that existed in early 

postglacial times. Adams, 1902, and Brown, 1904, have summarized both 

floral and faunal evidence which points to the southeastern United States 

(the Georgia-Florida-I!Iississippi area) and the southwestern United States 

(the Texas-Ar i zona-Mexico area) as the two canters from which postglacial 

emigration took p1a.ce. Species from the first mentioned center are 

primari1y inhabitants of moist forested regions whereas the species from 

the soutm'lest center are for the most part inhabitants of arid grassland 

regions. They have dispersed fr om their respective canters and n~r the 

ranges of many of them merge along a corridor between longitude 96° and 

980Vi which corresponds roughly with the grassland-forest ecotone. 

Brown' s 1904 ana lysis of the reptilian genera traces them back to 

thei r respective canters of origin, end he concludes that turtles and snakes 

were the dominant fbrms in the southeast refuge while lizards must have 

predomina ted at the refuge in the Mexico area. More recently, Chapman, 

1936 and 1940, has illus trated this dicentric pattern through his analysis 

of the three subspecies of the grackle, Quiscalus qui scala, shcming that 

Pleistocene isola tiDil; in refuges in Floride. and ii1exico is clearly evident. 

Ther e is addit iona1 evidence that t he southeastern United States 

should be subdivided into several sme.ller refugia. Adams, 1902, P• 129, 

lists the i':iiss i ssippi Valley, the Atlantic Coastal Plain, and the 

Appalachian Mountains as the three prinary outlets of dispersal from the 

s outheast . H~1ever, BreM~, 1904, P• 4 74, i mp1ie s that one of these may n ot 

have been only an avenue of dispersal but may well have been a secondary 
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refuge for he sey-s "The lower I1üssissippi Valley ma.y indeed, with soma 

reason 1 be regarded as a secondary and more modern center of development 

in Chelonia and Ophidia". Halliday and Brown 1 1943., have expressed the 

belief that Red Spruce 1 Picea rubra., and Balsam Fir., Abies balsrunea, 

survived glaciation on the Atlantic Coastal Plain; that Jack Pine, Pinus 

banksiana had refugia beth on the Atlantic Coastal Plain and in Wisconsin; 

and that Yellow Birch, Betula lutea, was isolated in Wisconsin, the 

Appalachian 1.1ountains and on the Atlantic Coastal Plain. Deevey., 1949., 

P• 1392., discusses the distribution of the. three subspecies of the 

J ohnny Darter, Boleosoma nigrum, and concludes that the last glaciation 

split the parent population of this species so that one segment survived 

in western il isconsin., one in the Mi ssissippi Valley and one on the Atlantic 

Coastal Plain. A triple division of the Diamond-back Rattlesnake., Crotalus 

atrox spp., is discussed by Gloyd., 1940. There is a Pacifie coast sub

species., another in the I~Iississippi Valley and a third in Florida, and the 

ranges of the last two do not even come in contact. 

These selected examples should suffice as evidence for assuming a 

series of refugia across southern North America at the height of glacia

tion. From the new information presented here on the distribution of many 

species., it is naw possible to postulate the immigration routes of these 

forms int o Cam da ·wit h sorne as surance. The re seem to have be en four main 

avenues of dispersal from the south v1hich have contributed to Canada' s 

eastern harpetofauna., nrumely (l) the southwest prairies; (2) the 

Hississippi and tributa:r; valle~rs; (3) the Appalachian Mountains ., and 

(4) the Atlantic Coastal Plain. The species which can be traced back to 

thase four canters of dispersal are listed accordingly in 'l'able 4 and the 

accomfW1ying maps show the pattern of dispersal for each group. 
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Those species havi11?; affinities with the western prairies have 

gained entrance to eastern North America via the ncw extinct Prairie 

Peninsula which in early postglacial times extended eastward south of the 

coniferous forest and north of the deciduous vegetation as far as Ohio 

and Pennsylvania. Transeau, 1935~ summarized the botanical evidence for 

this peninsula. Schmidt~ 1938, has discussed the species of amphibians 

and reptiles whose distribution patterns correspond to this prairie tongue. 

Soma of these species are prairie peninsula endemies~ namely Thamnophis 

butleri, Sistrurus ~· catenatus, Natrix kirklandi, and Elaphe vulpina 

g_loydi 1 but are taxonomically related to midwestern fonns. There are 

ether species whose main range is in the midwest but an eastern distribu

tional tangue is plainly evident, although in sorne cases it is ncwr broken 

up into isolated relict populiations. Terrapene ~· ornata, Coluber 

constrictor flaviventris, Pseudacris nigrita. tr:i.seriata (listed only tenta

tively by Schmidt) and Kinosternon flavescens (not included by Schmidt) 

represent these cases. I cannet agree vnth Schmidt's inclusion of 

Chrysemys pic~a margina.ta for it is obviously an endemie of the Mississippi 

and tributaries having occupied soutrern Ontario and Quebec as well as the 

Prairie Peninsula States, and crossed the Appalachian Mountains to forma 

broe.d band of intergrades with Chrysemys .E.• picta of the Atlantic Coastal 

Plain. This extensive eastern distribution pattern is not at all typical 

of Prairie Peninsula species. Bishop and Schmidt, 1931, P• 137, state 

that Chrysemys picta dorsa.lis of the lower Mississippi Valley is easily 

derived from Chrysemys picta marginata which further ties ChryseS[s picta 

marginata to the Mississippi Valley refugium and leaves the prairies ani 

the western margin of the eastern forest to Chrysemys picta belli. 
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Sclu;ddt' s inclusion of~ blandingi is also unwarranted for it ha.s no 

midwastern affinities and occur s in the ~;ew England States and in Nova 

Scotia. In oontrast, few Prairie Peninsula forms have even entered south

ern Ontario ani only Pseudacris nigrita triseriata has extended its tongue 

pattern of distribution as far as southern Quebeo, and this is probably 

due to the artificial creation of small tracts of grassland through 

farming. 

Only four species that enter southern Canada can be assigned to the 

postglaoial dispersal route of the Mississippi Valley and tributaries, and 

thence into the Great Lakes and the St. Lawrence River system. They are 

Necturus ~· maculosus, Chrysemys picta marginata, Trionyx ferox spinifera 

and Graptemys geographica and, e.s tre distribution pattern of Necturus m. 

maoulosus admirably shows, several have subsequently migrated along some of 

the larger valleys of the Appalachian range (Richelieu-Hudson Rivera, 

Osvrega-Susquehanna Rivera, and O~ega-Delaware Rivera) and reached the 

Atlantic coast watershed. 

It seems reasonable to assume that the southern Appalachian Mountains 

served as the refuge for the plethodontid salamanders, particularly the 

stream f orms. Since the mountains would be the last area to deglaciate one 

would expect these stream salamanders not to have penetrated very far into 

Canada. Such is the case lvith Eurycea b. bislineata, ayrinophilus P• 

porphyri ti eus and Desmogn.athus .f.• fuscus which have dispersed beth east 

and west from the Appalachian chain but not into Canada to the extent of 

most other amphibians. The distribution pattern of the bog-meadow turtle 

Clenunys muhlenbergi is also centered on tre Appalachian Mountains. Carr' s 

rœ.ps (1952) shows it at the border near Niagara but it has not been re

corded from the Canadian sida. 



- 103 -

The following group of reptiles must have survived glaciation in 

the Atlantic Coaste.l Plain refuge: Chrysemys .E.• piete., ~ blandingi, 

Clemmys insculpta and Clemmys guttata. Their distribution patterns are 

similar to that of the Johnny Darter subspecies, Boleosoma nigrum 

olmstedi, also isolated on the Atlantic Coastal Plain during glaciation. 

They have emigrated northward along the coast into Maine and (except for 

.Q• guttata) into mari tiiœ Canada, have crossed the Appalachia.ns via the 

Hudson, Susquehanna and Delaware River valleys and extended their ranges 

westVIard through Ontario via the Great Lakes. 

It is apparent from the foregoing that the 11 southern11 or warmth

loving specie s, mainly reptiles, are the forms v1hose distribution patterns 

illustrate their postglacial avenues of dispersal. This is only reason

able because the boreal elements of Canada' s herpetofauna, that i s most 

of the frogs, tree frogs, salamanders and the cold-tolerant reptiles, 

followed close behind the retreat of the glaciers and have been extending 

and overlappine; their ra.r:ges fbr a considerably lonp;er time than the more 

southern species. Perhaps fUture detailed taxonomie studies of these 

spe ci es nill reve al evidence of an ancient di cent rie origi n. It is more 

probable, in this writer' s opinion, tha:t the boreal frogs, tree frogs, 

salamanders and reptiles survived glaciation in the laM6s, bogs and streams 

of the southarn Appal.achian ii~ountains and hence their dispersal has been 

east, west and north from this range rather than a dicentric dispersal 

parallelling the mountains. In such a case no specifie dispersal route 

vrould be evident at this late date of the postglacial period. These eastern 

Can.adian species which today are distributed generally throughout the 

eastern forested regions of North 1uœ rica are listed in Table 5. 
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This discussion of dispersal routes is of significance to the 

taxonomist, emphasizing as it does the dy:namic nature of the taxonomy 

of organisms in North America. (A similar situation m~ apply in 

Europe where glaciation split parent populations and foroed them south

westward into Spain and southeastward into the Asia l1iinor region.) As 

is evident from the few examples given, the species and subspecies of 

many recent forms were nat deri ved from a single parent population, as 

is commonly assumed to be the case, but mve been derived from as many 

as three isolated parent populations located in the refuges across 

southern United States 25,000 years ago. t'hat v,rere full species (in the 

sense of roproductively isolated populations) some 25,000 years ago may 

now be subsp3 cie s, races or rœ.y even form a bevnldering complex of inter

mediate types. 'rhe taxonomist vrould be wise not to create new trinomials 

or·binomials without first considering the distribution pattern of the 

genus and species with which he is working and deciphering the post

glacial dispersal route or routes of the group. The true systematic 

relationship of two samples might thus be found by first solving the re

lationship of each population to the various postglacial routes. Through 

this realistio approach one can distinguish between (1) intermediate 

forms found in a cline along a single dispersal route (i.e. derived from 

one postglacial parent population) and (2) intermediate forms resulting 

from the admixture of populations from two (or more) dispersal routes 

(i.e. derived from two or more postglacial parent populations). 
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UNSOLVED PROBLEMS 

Many interesting problems have come to light during the progress 

of this survey and sorœ of tmm are outlined here in the hope that ether 

persons may feel stimulated to investigate a few of them. 

1. It would be of irrnnense value to students of zoogeography and ecology 

to know what the limit s ar tolerance are for each specie s of amphi bian 

and reptile in relation to the various environmental factors and at each 

stage of the species life history. There is no end of laboratory and field 

work that can be done in this connectian. Studies in Cmada would be of 

particular interest for it is here in norther.n latitudes that such 

phenorœna as the overNintering of turtle er:;gs in the nes:t and the over

wintering of frog and salamander larvae are of widespread occurrence. 

2. Most species of amphibians end reptiles become more rare in numbers 

of individuals at the periphery of their range, but Pseudacris nigrita 

triseriata is an exception in Canada. This is particularly evident in 

southeastern Que bec where by drivi ng over the network of roads in the 

Eastern Townships it is possible to draw a lina that marks the edge of 

this species' range. The range has a tongue shape in this area. Within 

the tongue, dlTing the spring breeding season, this species is abundant 

w...d can be hea.rd in nearly every pond and à i teh. ~·;ny the popule.ti on 

density of this frog changes directly from abundant to zero along this 

line would make an interesting problem in factors limiting distribution. 

3. It i s the amphi bians \'lhich breed in early spr:ing that are cold

tolerant and which range the furtherest north, but there are exceptions. 

Ambystoma maculatum and A. jeffersonianum beth breed when the ice first 

leaves the ponds and ditches, yet the latter species ranges more than 
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lOO miles farther north than A. ma.culatum. Again., Pseudacris nigrita 

triseriata is the first anura.n in Ontario to begin calling in spring. It 

may even come out of hibernation be fore Rana sylvati ca., which ranges 

northwards t o the tree line, yet P. !!,• tri seria ta ha.s the le ast extensive 

range of any frog in eastern Canada., even tha.n Rana catesbeiana which 

breeds in June-July ranges farther north. 

4. There i s the problem of mat contro ls the population densities of 

frogs and sa.la.manders which range north of the ir natural pr edat ors 1 such 

as snakes, bullfrogs., turtles., skunks., raccoons, etc • ., and where there is 

an abunda.nce of ponds ani insect prey., as exists in Quebec and Labrador. 

Amphibia.ns may in fact even be quite rare in such a seemingly ideal situa

tion. 

5. In northern Quebec and Labrador there arises the problem of how and 

v1here the frog s hibernate in a terrain of rock and permafrost. Bog and 

pond bottoms seem to be the logical site but it would be of value to have 

this verified and have precise measurements of thickness of ice, wate r 

tem:r:eratures 1 and temperature data of the bottom ooze in v1hich the frog s 

hibernate. 

6. A physiological problem at the ordi nal level is why do salamander 

larvae and adults remain active (or serni-active) during vanter even beneath 

ice., while frogs and tadpoles become inactive at such temperatures. But 

note that it is the frogs and nat the salama.niers which range north to the 

tree line. 

7. Va.rious north-south and east-west clines in color and structure have 

been recorded fer amphibiens and reptiles but the physiological basis 

for the se changes are unkno•m• 
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8. During the spring breeding season of anurans they become concentrated 

in vast numbers at very limited sites, such as a pond, a lake shore, a 

ditch, and present a conspicuous and rich (in numbers) source of food. 

One would think that nocturnal predators of all kinds would descend upon 

such a larder, but a study viith this objective in mind seems not to have 

be en a tt empt ed. 
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SŒ.:illA.RY 

1. During the period lffiay 1950 to July 1956 the writer collected specimens 

of amphibians and reptiles from maey parts of eastern Canada. Al1 of the 

sites visited are p1otted on Map 1. The a rea of zoogeographie study in

eludes eastern Ontario, Quebec, Labrador, Newfoundland, New Brunswick, 

Prince Edward Island and Nova Scotia, and in addition faunal peculiarities 

vrest and south of t his area are occasionally referred to. Over 6,000 

specimens compri sing 34 species were collected and t he se are deposited 

with the Nova Scotia Museum of Science and the National Museum of Canada. 

2. The author' s records and all available previous reports are plotted on 

spot distribution maps for 43 spec i es. The ranges of 30 of these speoies 

were extended through the author 1 s field collecting. With these records 

and the author's field notes, the herpetofauna of eastern Canada is 

analysed and shovm to consist of 16 distinct Herpetofaunal Sections based 

on differences in species composition and population densities. Several 

of these sections are characterized by relict populations from the Climatic 

Optimum Period of 6~,000 years ago. ~~erever pos sible, reference has 

been made to examples of flora, invertebrates and vertebrates ether than 

amphibiens and reptiles vrhich add supporting evidence to the zoogeographie 

picture. The richest herpetofauna occurs west of the Appalachian Mountains 

in eastern Ontario, maritime Canada east of the Appalachians has the 

second most species , and Quebec province north of the St . Lawrence 

Lowlands and Labrador have the least numbers of speoies. 

3. The variations in temperature and topography in eastern Canada st rongly 

influence the di st r i buti on of t he amphibi an s and r eptiles. These factors 

and ethers which seemingly limit dispersal are discussed. An Environmental 
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Temperature Index is derived from meteorological data and when plotted 

is found to fit thF) emtoure of the Herpetofaunal Sections remarkably 

wall. 

4. The postglacial immigration of amphibians and reptiles into eastern 

Canada is discussed. The postglacial isostatic land movements and changes 

in sea level are correlated with the faunas of the islands of the Gulf of 

St. Lawrence. I t i s con cl uded that Newf oundland and Anticosti Island~ 

which have unbalanced faunas 1 were never conne cted to the mainland, and 

that Cape Breton Island and Prince Edward Island, which possess relatively 

complete faunas, were cormected by land bridges to the adjacent :rœ.inland 

soma 20-15~000 years ago. A comparison is made with the postglacial 

sequence of the herpetofauna of Ireland, Britain and adjacent parts of 

Europe. 

5. Evidence is given for the existence of severa! distinct refugia at the 

time of maximum glaciation along the southern boundary of what is now 

United States. . Uany of the eastern Canadian amphibians ani reptiles are 

traced back to their original canters of dispersal, which are (1) the 

Mexico-Texas area, (2) the lower \ iississ ippi Valley, (3) the southern 

Appalachian liiountains, a.nd (4) the Atlantic Coastal Plain. Their dispersal 

patterns from thesa canters are discussed and mapped. 

6. From the aspect of taxonomy, it is important to realize that taxonomy 

i n North Ameri ca is a dynamic thing ani abays r elative to early post

glacial times when there existed as many as three isolated parent popula

tions of a single species. 
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2A. 

3A 

2A 

3A. 

D3A 

D3A 

D3A 

D3 

4 

4A 

5 

5A 
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? 

Herpetofaunal Section Numbers 

(N.S.) 

(N.S.) 

(N.B.) 

(~J.B.) 

(~.E.I.) 

(P.E.I.) 

(Newfoundland) 

(iiolltiCO:iti) 

(west of 
Appalach1uns) 

(east of 
i>.ppalac hi ans) 

(Gulf 
Is1':lndsJ 

(nort.hern and 
::1.0nt9ne regions) 

No. of Spe::ies 

Amphibiens Reptiles 

18 17 

19 13 

15 7 

13 s 

1.5 7 

15 7 

1.5 5 

12 .) 

12 j 

l 

2 

10 1 

12 1 

9 1 

6 

3 

2 

----------------- - --------··--·---· · --- -- --· 

Total 

22 

22 

20 

22 

18 

1~ 

15 

1 

2 

ll 

13 

10 

6 

3 

2 



Table 4 Refuges during meximQ~ glaciation and Eastern Canadien 
species which came from them. 

(1) Mexico-Texas Area 
Pseudacris nigrite 

1 

\ 

triseriata 
Thamnophis butleri 
Elapbe vulpins gloydi 
Coluber constrictor 

flaviventris 
Siatrurus catenatus 

catenatus 

\ 
\ . .,. __ 

\ 
\ ' 

\ ~~-
\~\ 

(3) Southern Appalachien Mountains 
Desmognethus fuscus fuscus 
Gyrinophilus porphyriticus 

porphyriticus 
Eurycea bislineata bislineata 
Clemmys ~ur~enbergi 

i 
\ 

(2) Lower Mississippi Aree 
Necturus maculosus 

\ 
\ 
\ 

maculosus 
Chrysemys picta marginata 
Trionyx ferox spinifere 
Graptemys geogrephica 

(4) Atlantic Coastal Plain 
Chrysemys piete piete 
Emys blandingi 
Cle!illnys guttata 
Cle~ys insculpta 



Table 5 Eastern Canadien s pecies wHcJ-. t~re distributed r?enerally 
over much of e~stern N~rt~ America. 

Amp l:ibians 
Die~ictyl~s viridescens 

viridescens 
Ambystoma jeffe~soni6num 
Ambystoma maculetum 
Plettodon ~inereus cinereus 
Hemidectylium scutatum 
Bufo americanus 
Hyle versicolor versicolor 
Hyla c rucifer crucifer 
Rene catesbeiene 
Rene cle:nitans 
Rene septentrionalis 
Rana syl vetica 
Rana pi piens 
Rana palustris 

Reptiles 
Chelydra serpentine serpentine 
StP.rnotherus odoratus 
Eumeces fesci ~tus 
Natrix ~i~edr,n si ~~don 
Tha~nophis saur i tus sauritus 
Tha~r.aphis sirt~lis sir~alis 
Storeria oc ~ ipitonaculata 

ocd pi tonaculeta 
Diadophis r unctatus edwardsi 
Opheodrys vernalis •ernalis 
Elaphe obsoleta obgoleta 
Coluber constrictor constrictor 
Lampropelti s doJ iat~ ~rian~lum 
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Map 2 

Areas in eastern Canada and Nmv England over l, ûOO feet in altitude. 



Map 2 



lia.p 3 

Mean temperature of warmest month over mean temperature of coldest 

mon th. 
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~p4 

Solid linas delineate the four major forest formations in eastern 

Canada: Deciduous Forest; Great Lakes-St. Lrowrence Forest; Acadian 

Forest and Boreal Forest. Dotted line indicates the coniferous 

coastal belt of fir and spruce discussed in text. 
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Map 5 

The Herpetofaunal Sections of eastern Canada. 
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Map 6 

Northern limit linas for the Orders of amphibians end reptiles, 

plus the Garter Snake, in eastern Canada. 
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Map 7 

Environmental Temperattn"e Indices plotted on a map of the Herpetofaunal 

Sections of eastern Canada. 
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~Tap 8 

Distributional records of Necturus maculosus maculosus. 

Solid line on map and blackened area on inset map represent range 

limit of this species according to Bishop 1947. 

Explanation of symbols used on distribution maps: Black triangles 

represent records for which the author is responsi ble and black 

circles represent records reported by other authors. Black squares 

represent rare or dubious reports which are discussed in the text. 
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&p9 

Distributional records of Ambystoma jeffersonianum. 

Solid lina on map and blackened area on inset map represent range 

limit of this species according to Bishop 1947. 
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Map 10 

Distributiona1 records of Ambystoma macu1atum. 

So1id 1ine on map and b1ackened area on inset map represent range 

limit of this ::pecies according to Bishop 1947. 
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lifap 11 

Distributional records of Diemictylus viridescens viridescens. 

Solid lina on map and blackened area on inset map represent range 

lirni t of this species according to Bishop 1947. 
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Map 12 

Distributional records of Desmognathus fuscus fuscus. 

So1id 1ine on map and b1ackened area on inset map represant range 

limit of this species according to Bishop 1947. 
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Map 13 

Distributional records of Plethodon cinereus cinereus. 

Solid lina on map and blackened area on inset map represent range 

limit of this specie s according to Bishop 1947. 
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Distributional records of Hemidactylium scutatum. 

Solid line on map and blackened area on inset map represent range 

limit of this species according to Bishop 1947. 
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nap 15 

Distributional records of Gyrinophilus porphyri~~ porphyriticus. 

Solid line on map and blackened area on inset map represent range 

limit of this species according to Bishop 1947. 
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:Map 16 

Distributiona1 records of Eurycea bis1ineata bis1ineata. 

SoHd line on map and blackened area on inset map represent range 

1imit of this species according to Bishop 1947. 
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Map 17 

Distributiona1 records of Bufo americanus. 

So1id 1ine on map and b1ackened area on inset map represent range 

limit of this species according to Vlright and Wrighb 1949. 
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Map 18 

Distributiona1 records of Hy1a. cruoifer orucifer. 

So1id 1ine on map and bla.oke rad a.rea. on inset ma.p represent range 

limit of this species a.ccordinp.; to Viright and Wright 1949. 
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Map 19 

Distributional records of Hyla versicolor versicolor. 

Solid line on map and blaclœœd area on inset map represent range 

limit of this species according to Wright and Wri~ht 1949. 
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Ma.p 20 

Distributional records of l~ seudacris nigri ta triseriata.. 

Solid lina on map and bla.ckened area on inset map represent range 

limit of this species according to 1:"right and Wright 1949. 



Map 20 

+ 

100 200 300 

·-·-·-·-·-·-··\ 
P'NN . ' 

MILE S 



11ap 21 

Distributional records of Rana catesbeiana. 

Solid line on ma.p md blackened area on inset map represent range 

limit of this species accordine; to Wright and 1'1right 1949. 
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Map 22 

Distributional records of Rana clamitans. 

Solid line on map and blackened area on inset map represent range 

limi.t of this species according to Wright and 'ïiright 1949. 
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Map 23 

Distributional records of~ septentrionalis. 

Solid line on map and blackened area on inset map represent range 

li mit of this spe cie s ac cor ding to "firight and 1-"i r ight 194 9. 
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Iviap 24 

Distributional records of Rana sylvatica. 

Solid line on map and blackened area on inset map represent range 

limit of this species aocording to 'Wright and Wright 1949. 
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Map 25 

Distributional records of Rana pipiens. 

Solid line on map and blackaned area on inset map represent range 

limi t of this species according to ·'.ïright and Wright 1949. 
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1Aa.p 26 

Distributional records of Rana palustris. 

Solid line on map and blackened area on inset map represent range 

limit of this species according to Wright and Wright 1949. 
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Jllp 2T 

Diftr!htloaal NOGr"da of Chel..z!!:! !!r;P!Dt!• •!p!t.in&. 
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I.Jap 28 

Distributional records of Sternotherus odoratus. 

Solid line on map and blackened area on inset map represent range 

limit of this species according to Carr 1952. 
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I.Iap 29 

Distributional records of Clemmys guttata. 

Solid line on map and blackeiBd area on inset map represent range 

limit of this species according to Carr 1952. 



.Ma.p 29 



Map 30 

Distributional records of Cle~ insculpta. 

Solid line on map and blackened area on inset map represent range 

limit of this species according to Carr 1952. 
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Uap 31 

Distributional records of~ blandingi. 

Solid line on map and blackened area on inset map represent range 

limit of this species according to Carr 1952. 
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Map 32 

Distributional records of Graptemys geographica. 

Solid line on map and blackaned area on inset map represent range 

limi t of this speoies according to Carr 1952. 
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Map 33 

Distributiona1 records of Chrysemys picta marginata and E• ~· picta. 

So1id 1ines on map represent range 1imit of these t.vo subspecies 

according to Carr. 1952. Encirc1ed area on inset map depicts range 

of E.• .E.• marginata and b1ackened area depicts range of E.• _E• picta 

aooording to Carr 1952. 
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Map 34 

Diatributional records of Lepidochelys olivacea. kempi. 



Map 34 



l'i1ap 35 

Distributional records of Caretta oaratta caretta. 
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r:fap 36 

Distributional records of Trionyx ferox spinifera. 

Solid line on map and blackened area on inset map represent range 

limit of this species according to Carr 1952. 



Map 36 



Distributional records of Dermochelys coriacea coriacea. 



Map 37 



N~p 38 

Distributional records of Eumeces fasciatus. 

Solid line on map and blackened area on inset map represent range 

limit of this ~ecies according to Fitch 1954. 
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Hap 39 

Distributional records of Natrix sipedon sipedon. 

Solid line on map and blackened area on inset map represent range 

limit of this species according to Schmidt and Davis 1941. 
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Distributional records of Storeria dekayi der~yi. 

B1ackened area on inset map representa the range of this species 

according to text of Schmidt and Davis 1941. 
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:Map 41 

Distributi ona1 records of Store ria occipitomacu1ata occipi tomaculata. 

B1ackened area on inset map representa the range of this species 

according to text of Schmidt and Davis 1941. 
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Distributional records of Thamnophis sauritus sauritus. 

Blackened area on inset map represents the range of this species 

accordiwt to text of Schmidt and Davis 1941. 
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Hap 43 

Distributional records of Thamnophis sirtalis sirtalis. 

Blackened area on inset rrap represents the range limit of this 

species according to text of Schmidt and Davis 1941. 
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UJS.p 44 

Distributiona1 records of Diadophis punctatus edwardsi. 

B1ackened area on inset msp representa the range limit of this species 

according to text of Schmidt and Davis 1941. 
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l.lap 45 

Distributiona1 records of Co1uber constrictor constrictor. 

B1ackenad aren on inset map representa the range limit of thi s 

species according to text of Schmidt and Davis 1941. 
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Distributional records of Opheodrys vernalis vernalis. 

Blackened area on inset map represents the range limit of this 

species according to text of Schmidt and Davis 1941. 
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~~p 47 

Distributiona1 records of E1aphe vu1pina. 

B1ackened area on inset map represents the rar.ge 1imit of this 

species according to text of SchMidt and Davis 1941. 
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.M.ap 48 

Distributional records of Elaphe obsoleta obsoleta. 

Blackened area on inset m.ap represents the range lirnit of this 

species according to text of Schmidt and Davis 1941. 
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Distributional records of Lrumpropeltis doliata triangulum. 

Solid line on map and blackened area on inset map represent range 

limit of this species according to Schmidt and Davis 1941. 
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Diagram 1 

Postglacial sequence of land aild sea leval changes demonstrating the 

existence of land bridges in early postglaoial times. 
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