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 As the title implies, this paper is composed of two separate, but closely re-
 lated, parts. The first, of interest chiefly to herpetologists, is concerned with
 trans-Mississippi populations of a small striped water snake, and is documented
 in some detail in an effort to correct numerous errors of omission and commis-
 sion that have appeared in the literature. Students of biogeographical phe-
 nomena may wish to turn immediately to the second part (page 30) for com-
 ments upon a fairly common disjunct distributional pattern, but one that has been
 stressed infrequently in zoological papers concerned with Pleistocene, and espe-
 cially post-glacial, chronology.

 For assistance in the preparation of this paper I am particularly indebted to
 Edward S. Thomas and Philip W. Smith, both of whom are students of post-

 glacial distributional phenomena and who have read the manuscript and offered
 valuable criticisms. Reeve M. Bailey and Ernest A. Lachner have supplied most
 of the data on the fishes, and William R. Taylor has made his unpublished range
 map of Noturus eleutherus available for my use. Horton H. Hobbs, Jr. furnished
 the information on crayfishes, and Albert Hazen Wright has loaned me his ex-
 tensive file on Natrix septemvittata. For advice, criticism, and information or
 the loan of specimens I am obligated to the following: Charles M. Bogert, James
 E. B6hlke, E. Lucy Braun, Bryce C. Brown, Charles C. Carpenter, Allan H.

 Chaney, Doris M. Cochran, Herndon G. Dowling, William E. Duellman, Harold
 A. Dundee, Norman E. Hartweg, Robert F. Inger, E. L. Little, Jr., Edmond V.
 Malnate, Byron C. Marshall, Hymen Marx, Sherman A. Minton, Jr., Walker
 Powell, Milton B. Trautman, and Robert G. Webb, plus a score or more of mu-
 seum curators and professors of zoology, chiefly in institutions of learning in
 Arkansas and Missouri, who checked their collections for specimens of Natrix
 septemvittata for me.

 Historical Summary

 There is a disjunct, and presumably relict, population of Natrix septemvittata
 (Say) in the Interior Highlands portions of Arkansas and Missouri, which has
 long been ignored by most herpetologists. In all six editions of the Check List of
 North American Amphibians and Reptiles (Stejneger and Barbour, 1917 to 1943,
 inclusive, and Schmidt, 1953) the range given for this snake embraced an area
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 lying entirely to the east of the Mississippi River. Most authors who have had
 occasion to state the general range of the queen snake during recent years have
 used the check lists for their authorities, and have thus helped to perpetuate the
 error. Actually there are a number of records from the central uplands.

 Hurter and Strecker (1909: 24) were the first to mention septemvittata (as
 Tropidonotus leberis) from any locality west of the Mississippi River, crediting
 Hurter and Combs with having taken it at Hot Springs, Arkansas. Strecker, in
 a later paper on the herpetology of Hot Springs (1924: 43), reported that [Bert
 Lawrence] " Combs considered this the most abundant snake in Garland County.
 He sent me a number of large adults which were afterward exchanged to Messrs.
 Hurter and Brimley. Therefore, when I went to Hot Springs, naturally I ex-

 pected to find these snakes very numerous. Conditions had either changed since
 Comb's [sic] day or I failed to search for them in the proper place, for all I was
 able to find were two decomposed specimens lying among driftwood along Hot

 Springs Creek." In this same paper, Strecker stated that Combs collected at
 Hot Springs from 1894 to 1896, and that he (Strecker) did field work in the area
 in 1923.

 Natrix septemvittata was included in both papers on the reptiles of Arkansas
 that were published in June, 1938: (1) Schwardt (p. 13) referred to the Hurter
 and Strecker paper of 1909; and (2) Dellinger and Black (p. 30) referred to
 both the Hurter and Strecker paper and the later one (1924) by Strecker. Del-
 linger and Black also reported four specimens from Hot Springs, three in the
 United States National Museum and one in the Baylor University collection.
 They also added a new locality, on the White River, southeast of Greenland,
 Washington Co., Arkansas, on the basis of a specimen in the University of Ar-
 kansas Museum.

 In the most recent review of the amphibians and reptiles of Arkansas, Dowl-
 ing (1957: 24) reported that the Washington County snake was no longer extant,
 but he listed a specimen from Franklin County in the collection of the Uni-
 versity of Arkansas Department of Zoology. This latter specimen also cannot
 now be found.

 Anderson (1957: 4) was the first to report Natrix septemvittata from Mis-
 souri (Stone County).

 In two papers with the same title and approximately identical contents, ex-
 cept for the inclusion of museum numbers in the second one, Force (1925 and
 1926) recorded septemvittata from Okmulgee County, Oklahoma, stating (1926:
 81) that two specimens (Nos. 783 and 787) had been deposited in the collection
 of the Museum of Zoology of the University of Oklahoma. Presumably on the
 basis of the Force report, Ortenburger (1926: 86) listed the same two specimens,
 and he also included the species in his more detailed review of the amphibians
 and reptiles of Oklahoma (1927: 97). Both Force specimens, however, are Na-
 trix grahami (confirmed by personal examination); No. 787 was exchanged to
 the University of Michigan in 1934 and is now UMMZ no. 77553. Currently
 Natrix septemvittata is unknown from Oklahoma, but it may be found in that
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 state eventually. The Interior Highlands, as mapped by Fenneman (1938, pl.

 VI), include a number of counties in eastern Oklahoma, but Okmulgee is not
 among them. (See Figure 1 for a map of the general area.)

 Material Available

 In an attempt to locate trans-Mississippi specimens of septemvittata, I have

 canvassed the major museums of the country and virtually all the colleges and
 universities and some of the secondary schools of Arkansas and many similar

 institutions in Missouri. Despite these numerous inquiries, only the following
 ten specimens appear to be extant:

 o~~~~

 FIGUROE 1. Upland areas of the eastern United States (adapted from Fenneman, 1930,
 "Physical divisions of the U. S.," U. S. G. S. map). Dotted patternInterior Highlands;
 heavy horizontal lines --Interior Low Plateaus; diagonal lines = Appalachian Region, including
 the Piedmont, Mountains, and Appalachian Plateau. The Coastal Plain, including the Missis-
 sippi Embayment, which extends northward to southern Illinois and southeastern Missouri;

 is indicated by stippling. The upland areas depicted on this map are bordered on the north

 and west by the Central Lowland.
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 ARKANSAS: (USNM Nos. 56050-l52) Garland Co., Hot Springs, from J. Hurter, April 25,
 1895. (These very probably are some of the Combs' specimens mentioned by Strecker. They
 constituted part of the personal collection of Julius Hurter, which was sent to the National
 Museum after Hurter's death.); (Baylor University No. 825) Garland Co., Hot Springs, B. L.
 Combs; (CNHM Nos. 39496-97) Franklin Co., junction of Hurricane Creek and Mulberry
 River, John Kurfess, Robert Burton, and Donald Kemp, July 2, 1941; (AMNH No. 82427)
 Pope Co., 4 miles north of Scottsville, Allan H. Chaney, April 23, 1959.

 MISSOURI: (AMNH Nos. 46801-3) Stone Co., G. K. Noble, 1927.

 Dowling (1958), in an analysis of the herpetofauna of the Interior Highlands,
 divided the region into three areas: (1) the Ozark Plateau, of southern Missouri,
 northwestern Arkansas, and small fractions of adjacent states; (2) the Ouachita
 Mountains, of west central Arkansas and southeastern Oklahoma; and (3) the
 Arkansas River Valley, which lies between the other two. He indicated the pres-
 ence of Natrix septemvittata in only one of these, the Ozark Plateau. In view
 of the records from Hot Springs, Dowling's table (op. cit.: 182) should be
 emended to include the Ouachita Mountains.

 While attempting to trace the whereabouts of the specimens that Strecker
 "exchanged " to Brimley, William M. Palmer has checked Brimley's record book
 for me; it is now in the possession of the North Carolina State Museum. Brimley
 received three Natrix septemvittata from Hot Springs during May and June of
 1895. Mr. Palmer says (personal communication), " I understand that the
 Brimley brothers were very active in their zoological supply business during the
 1890's, and these specimens probably were sold or traded. The record book fails
 to indicate the disposition of any of the material." Apparently it did not go to
 Clemson College, with which institution Brimley's good friend, Professor Frank-
 lin Sherman, was long associated. Dr. R. E. Ware, of Clemson, states that there
 are neither specimens in the Clemson collection nor information in Sherman's
 notes about trans-Mississippi Natrix septemvittata.

 There is a specimen in the National Museum (USNM No. 1401) that was
 listed from Owassa, Texas, by both Yarrow (1882: 132) and Cope (1900: 995).
 There is apparently no town of that name in Texas, and the longhand entry in
 the museum's accession catalogue is so undecipherable that it could be inter-
 preted in any of several different ways. In the absence of corroborative material
 from Texas (Brown, 1950: 5) this alleged record is herewith discarded.

 In Natrix septemvittata there is relatively little variation in scutellation ex-
 cept among the ventral and subcaudal scutes. These, in the ten specimens listed
 above, may be summarized as follows:

 VENTRALS: Arkansas-( a 8) 150, 154, 154, 155; (9 9) 153 in each of
 three specimens. Missouri-( & &) 142, 143; ( 9 ) 148. SUBCAUDALS: Ar-
 kansas-( e8 &) 71, 72, 74, 74; (9 9 ) 57, 62, 70. Missouri-( S ) 76; ( 9 ) 67.

 The considerably higher counts for ventrals among the Arkansas snakes in
 contrast- with those from Missouri may result from the small size of the sample,
 but Byron C. Marshall (in correspondence) suggests that the locality data for
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 the Missouri specimens may be in error. Although all three are ascribed to the
 late G. K. Noble, who worked with Marshall in the Interior Highlands in 1927,
 Marshall has no recollection of encountering this species. I am accepting the
 Missouri locality provisionally, partly because of its close proximity to some of
 the Arkansas records and partly in the hope that the element of doubt may
 stimulate further search for Natrix septemvittata in the region. The paucity of
 specimens from both states points up the need for additional collecting, and
 soon, before the construction of more dams destroys more streamside habitats.

 All of the above scale counts fall within the range of variation exhibited by
 a series of 193 specimens from Ohio and nearly within the range of a much
 smaller sample (31 specimens) from Illinois. The ventral counts are consistently
 higher and the subcaudal counts lower than in a series of 60 specimens from Mis-
 sissippi and Alabama. In details of pattern the Arkansas and Missouri material
 also more closely approximates that of the northern population samples. De-
 spite the small size of the disjunct sample, it is rather clearly indicated that its
 closest affinities are with the queen snakes of the more northern areas.

 Trans-Mississippi localities for Natrix septemvittata, when plotted upon a
 map (Fig. 2), fall within a relatively narrow area that is widely separated from

 FIGURE 2 (LEFT). Distribution of the Queen Snake, Natrix septemvittata. Note the dis-
 junct area in the Interior Highlands of Arkansas and Missouri.

 FIGURE 3 (RIGHT). Distribution of the crayfish genus Cambarus, the principal food ani-
 mal of Natrix septemvittata. Of the approximately forty-five recognized taxa only eight
 invade the area shown by crosshatching, and these are members of the Diogenes section
 (primarily burrowing species) of the genus. Only four of the latter are restricted to the
 crosshatched areas. (Data for map and caption by Horton H. Hobbs, Jr.)
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 the nearest other known localities for the species. Although it is quite likely that
 the queen snake eventually will be found farther east within the Interior High-
 lands, the gap in the range directly eastward to the Tennessee River valley, on
 the basis of present knowledge, is in the magnitude of 250 miles; the hiatus to
 the northeast, to the nearest locality in Illinois, is approximately 300 miles.

 Biogeographical Considerations

 The distributional pattern exhibited by Natrix septemvittata, i.e., an exten-

 sive range in eastern areas and a smaller, disjunct population in the Interior
 Highlands, is a familiar one among several groups of animals. In some instances,

 as in the case of the queen snake, the western populations are virtually indis-
 tinguishable from eastern ones. Among other groups they have differentiated to
 the level of subspecies or even closely related species, the degree depending
 partly upon the rate of evolution and how long isolation has been in effect and
 partly upon how the various samples have been interpreted by divers investi-
 gators.

 There are several examples among the salamanders. Cryptobranchus al-
 leganiensis, Plethodon cinereus, and Plethodon dorsalis all have disjunct popu-
 lations and/or races in the central uplands (Figs. 4, 5 and 8). Eurycea

 =~~~~~~~~~~~~~~~~~~~~~C2

 FIGURE 4 (LEFT). Distribution of the Red-backed Salamander, Plethodon cinereus. Sub-
 species as follows: stippling=cinereus; wavy lines=serratus; parallel lines=polycentratus.

 FIGURE 5 (RIGHT). Distribution of the Zigzag Salamander, Plethodon dorsalis. Subspe-
 cies as follows: stippling=dorsalis; vertical lines=angusticlavius.

 longicauda and Eurycea lucifuga exhibit similar distributional patterns, except
 that there is a narrow zone of contact between the eastern and western portions



 1960] CONANT: THE QUEEN SNAKE, Natrix septemvittata 31

 of their ranges through the Interior Low Plateau and Ozark Plateau regions
 (Fenneman, op. cit.) of southern Illinois; the Mississippi Embayment and the pre-

 dominantly prairie landscape of Illinois nearly bisect their ranges (Figs. 6 and 7).

 FIGURE 6 (LEFT). Distribution of the Long-tailed Salamander, Eurycea longicauda. Sub-
 species as follows: stippling = longicauda; crosshatching'= melanopleura; diagonal lines =gutto-
 lineata. This amphibian and the one whose range is shown at the right are examples of

 species that occupy a narrow corridor across southern Illinois between the Interior Highlandls
 and the uplands toward the east. Note the area of intergradation between two subspecies in
 southeastern Missouri and adjacent Illinois.

 FIGURE 7 (RIGHT). Distribution of the Cave Salamander, Eurycea lucijuga

 The fishes also provide numerous examples. Species that have the larger por-

 tions of their ranges east of the Mississippi River, but which also occur as dis-

 juncts in the Interior Highlands include: the chub, Hybopsis di.ssimilis (Fig. 9),
 the madtom, Noturus eleutherus (Fig. 10), the shiners, Notropis galacturus and

 Notropis ariommus, the studfish, Fundulus catenatus, and the southern cavefish,
 Typhlichthys subterraneus (Fig. 11). The range of the family Amblyopsidae

 (cavefishes and their close relatives), as a whole, fits the same general pattern,

 including occupancy of the corridor across southern Illinois, if Chologaster cor-
 nuta of the southeastern Coastal Plain swamps is omitted (Woods and Inger,

 1957: 251).

 Among the darters, Etheostoma tetrazonum and E. euzonum, indigenous to

 the uplands west of the M'ississippi River, are replaced in eastern localities by
 their close relatives E. blennius in the Tennessee River uplands, E. osburni and

 E. kanawhae in the upper Kanawha basin, and E. variatum in much of the rest

 of the Ohio River basin (Hubbs and Black, 1940; Raney, 1941; Reeve M.

 Bailey, personal communication). Etheostoma nianguae, of the Niangua and
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 FIGURE 8 (LEFT). Distribution of the Hellbender, Cryptobranchus alleganiensis. Subspe-
 cies as follows: stippling =alleganiensis; wavy lines =bishopi.

 FIGURE 9 (RIGHT). Distribution of the Streamline Chub, Hybopsis dissimilis. Subspecies
 as follows: diagonal lines =dissimilis; stippling = harryi. (Map adapted from Trautman, 1957:
 305.)

 Gasconade drainage systems of central Missouri, is replaced by E. sagitta and E.
 spilotum in the upper portions of the Cumberland and Kentucky River systems,
 respectively. In his paper on this latter group, Bailey (1948) proposed the sub-

 generic name Litocara, assigning nianguae, sagitta, and spilotum to it, and thus
 indicating the close relationship among these three species.

 A striking parallel with the range of Natrix septemvittata is found in Cam-
 barus, the crayfishes of which genus constitute the principal food of the queen
 snake. Dr. Horton H. Hobbs, Jr. has very courteously contributed a map (Fig.
 3) on which it is clearly indicated that these crustaceans, with the exception of
 the Diogenes section of the genus, have a distribution closely matching that of
 septemvittata, excepting toward the north. Among the Ozarkian species ex-
 hibiting disjunction in the sense that their nearest relatives occur in upland areas
 to the east, are Cambarus hubbsi, C. setosus, and C. hubrichti, the last two of
 which are troglodytic. Eastern relatives of setosus are largely confined to swift-
 flowing, rocky streams in the Western and Eastern Highland Rims, the Cumber-
 land Plateau, and the Great Smoky Mountains. Those of hubrichti frequent
 springs, headwater streams, and caves from northwestern Kentucky to northern
 Alabama. The relatives of hubbsi occur in tributary streams of the Cumberland,
 Tennessee, and Coosa Rivers that match the description of the optimum habitat

 for Natrix septemvittata (infra cit.).
 It would not be difficult to find similar additional distributional patterns, and

 it is predictable that the list will increase appreciably as the ranges of more or-
 ganisms are plotted in detail.
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 FIGURE 10 (LEFT). Distribution of the Mountain Madtom, Noturus eleutherus. (Map
 compiled from information supplied by William Ralph Taylor.)

 FIGURE 11 (RIGHT). Distribution of the Southern Cavefish, Typhlichthys subterraneus.
 (Map adapted from Woods and Inger, 1957: 251.)

 In general, the many species mentioned above are associated with a forested
 environment.

 My impression of the optimum habitat of Natrix septemvittata, based upon
 field experience in half a dozen states, is one of small to medium, permanent,
 relatively shallow streams, with slight to moderate current, often with rocky
 banks and bottoms, but with woodland surroundings. The species is normally
 absent from lakes and ponds and from mountain brooks and rills with heavy
 shade and high gradient. The habitat must be open enough to provide an abun-
 dance of sunshine, at least for a few hours on each clear day. Even in the more
 highly agriculturalized districts, where man-made prairies are extensive and
 sometimes reach the rivers' banks, there are usually trees along the water
 courses, or there were prior to disturbance by the human species. Natrix sep-
 temvittata is not entirely confined to such habitats, for it also is found, at least
 occasionally, at the edges of marshes and in drainage canals and ditches, but the
 fact remains that it may be characterized as a semi-aquatic serpent essentially
 of forest-bordered streams.

 All of the salamanders with similar disjunct or nearly disjunct ranges, Cryp-
 tobranchus and the two species each of Plethodon and Eurycea, are woodland
 animals in the broadest sense. Both Eurycea lucifuga and E. tongicauda, al-
 though often subterranean, are frequently encountered in woods, especially the
 latter species. Even the aquatic Cryptobranchus lives in streams flowing through
 forested terrain.

 Many of the fishes named above live in clear pool and riffle streams, habitats



 34 PROC. ACAD. NAT. SCI., PHILA. [VOL. 112

 that are common both in the Interior Highlands and in the uplands east of the
 Mississippi Embayment, in regions that are or formerly were forested. The non-
 troglodytic crayfishes (supra cit.) are indigenous to streams passing through a
 forested environment.

 The disjunct populations occupying the Interior Highlands are almost com-
 pletely separated from their congeners to the east by two important barriers,
 viz.:

 (1) Toward the south by the alluvial floodplain of the Mississippi, with its fre-
 quent subjection to flooding and silting. This region is largely forested, or
 was prior to the arrival of Europeans. The barrier here is chiefly the broad
 flatland of the big river, with its very many miles of environment unsuited
 for upland types of animals.

 (2) Toward the north by the Prairie Peninsula (Transeau, 1935) or, more prop-
 erly, since the days of settlement, by its remnants and the even more in-
 hospitable terrain created by the clearing of the land by mankind.

 The only exception is the narrow corridor across southern Illinois, which
 serves as an avenue of contact between the eastern and western populations of
 such species as the two salamanders of the genus Eurycea and the fish family
 Amblyopsidae (again excluding Chologaster cornuta). It should be borne in mind,
 however, that many of the western disjuncts, on the basis of present knowledge,
 occur only in small portions of the Interior Highlands, sometimes far removed
 from the Mississippi Embayment, and are thus widely separated from their east-
 ern partners.

 Relatively recent chance crossings of the Mississippi River floodplain might
 be postulated, but resorting to this hypothesis is unnecessary in seeking to ac-
 count for the present disjunct distributions. There is ample evidence to indicate
 that they are best interpreted as relict populations of species that under paleo-
 climatic conditions occupied wider ranges than they do at present.

 The separations may date from the time of retreat of the Wisconsin glacier
 when enormous quantities of icy water were descending through the Mississippi
 valley as runoff from the melting ice sheets, or they may have transpired at an
 even earlier period. In either case, Natrix septemvittata and other species may
 have survived as relicts in areas immediately to the south of the glacial border
 in accordance with the theories championed by Thomas (1950) in his paper on
 the distribution of Ohio animals. As further examples, Thomas in a recent per-
 sonal communication offers the opinion that the cavefishes and other obligatory
 cavernicoles may have survived the Wisconsin glaciation at no great distance
 from the ice front. He bases this conclusion upon their extreme conservatism,
 the indication of their long residence in their present stations, supported by the
 fact that each cave system has its own distinct species,' and because they have
 shown little evidence of ability to spread into new territory. Thomas writes,

 1 This may be true for invertebrates, but many ichthyologists no longer accept the older
 concept of distinct species of cavefishes in each cave system.
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 "As proof, note that many occur at the very edge of the glacial boundary (n.b.,
 the caves of southern Indiana) and yet no obligatory cavernicole is known from
 within glaciated territory."

 In all probability disjunctions between eastern and western populations have
 occurred at several times in the past and from a variety of causes, and each has
 involved different species or groups of species. The degree of differentiation
 manifest in the various pairs or groups of animals presumably would reflect the
 sequence in which they became separated from their congeners, those showing
 little or no differentiation being the most recent to have experienced disjunction.
 Those which have reached the level of subspecies would represent an earlier di-
 vision, and those which have achieved specific status would represent an even
 earlier one. Far older disjunctions are also indicated because of the high degree
 of endemism among the salamanders of the central uplands, which include a
 monotypic genus (Typhlotriton) among their number. Dowling (1958) has com-
 mented upon herpetological invasions of the region. His paper may also be con-
 sulted for a concise review of the geological and climatic history of the Interior
 Highlands. The distributions and degrees of differentiation of certain of the
 darters of the genus Etheostoma and crayfishes of the genus Cambarus would
 also suggest isolation at one or more times prior to the Wisconsin glaciation.

 In the cases of Natrix septemvittata and other species, which show virtually
 no change, it is not necessary to retrogress to the Wisconsin, for the broad gaps
 in their ranges are readily explained on the basis of postglacial chronology, a
 thesis that has been ably developed by Deevey (1949) and Smith (1957). This
 is based upon a cool-warm-cool climate sequence following the early recoloniza-
 tion of glaciated North America by species that had existed at various distances
 south of the ice front. Three divisions of the postglacial period, described by
 the terms Climatic Optimum, Xerothermic Interval,2 and the present could have
 induced sufficient changes upon the flora and fauna to account for numerous dis-
 junctions in ranges. Smith (op. cit.: 206) has summarized the climatic succes-
 sions, which are derived from studies made upon pollen profiles. A postglacial
 pollen chronology for eastern North America may be consulted in Deevey (op.
 cit.: 1356).

 During the Climatic Optimum, the Midwest was more extensively forested
 than at present. Sears (1942, figs. 2 and 5) showed that beech extended its
 range as far west as Iowa, while hemlock, another pronounced mesophyte, spread
 widely over areas where it has subsequently disappeared. Many organisms form-
 ing components of the forest biome and the streams traversing it probably had
 continuous or nearly continuous ranges from the eastern highlands and/or pla-
 teaus across present-day Ohio, Indiana, and Illinois to the uplands of the Ozarks
 and adjacent highlands. Among reptiles and amphibians such former ranges may
 be postulated for many species, including Natrix septemvittata, Eurycea lucif-
 uga, and Cryptobranchus alleganiensis. (Whether Cryptobranchus bishopi

 2 The Xerothermic is considered as part of the Climatic Optimum by some authorities.



 36 PROC. ACAD. NAT. SCI., PHILA. [VOL. 112

 should have specific or subspecific status will require further study. For the pur-

 pose of this discussion it is of importance only to point out that C. alleganiensis
 occurs both to the east and as a disjunct in the Interior Highlands, as shown in
 Fig. 8).

 During the Xerothermic, which was characterized by a reduction in rainfall
 in addition to a mean increase in temperature, much of the mesic forest vanished
 from the glaciated portions of Illinois, Indiana, and Ohio to be replaced by a
 more arid oak-hickory type of vegetation and the development of the Prairie
 Peninsula, which, at its maximum, extended to western Pennsylvania and New
 York and very probably even beyond. Concurrent with the shrinking of the
 mesic forest, many organisms disappeared from large segments of their former
 ranges or became restricted, at least in part, to refugia, such as in the gallery
 forests that survived the encroachment of the prairie. The two salamanders of
 the genus Eurycea also found sanctuary underground, which may help to account
 for their occurrence in the narrow corridor between the two main portions of
 their present ranges (Figs. 6 and 7). The forests of the corridor, like the others of
 unglaciated eastern North America, may have been relatively stable since the
 close of the Tertiary (Braun, 1950: 510, 517), but their more mesic elements must
 have been adversely affected during the height of the Xerothermic if, as the evi-
 dence would indicate, that period had such drastic effects upon the biota im-
 mediately to the north. Whether or not changes occurred that were sufficient to
 alter significantly the habitats of such moisture-loving animals as the two species
 of Eurycea, or indeed whether these salamanders managed to survive so close to
 the glacial front, is a matter of conjecture. There is some evidence to indicate
 that Eurycea longicauda may be a recent invader (re-invader?) of the corridor.
 The population of this species now occupying the western end of that narrow
 strip is an intergrading one between two subspecies (longgicauda x melanopleura),
 which suggests that one or both populations may be expanding their ranges after
 having been isolated and differentiated at some earlier period. Intergradation
 between them also occurs in southeastern Missouri and in an area paralleling the
 Mississippi River in southwestern Illinois (Fig. 6).

 It might be argued that some of the amblyopsid fishes have been similarly
 affected by whatever factors may have operated to compress the two rather
 wide-ranging species of Eurycea into the narrow corridor across southern Illinois.
 Woods and Inger (op. cit.: 253) suggest the alternate possibility of movements
 through ground water solution channels in the Mississippi limestone at deeper
 levels than the streambeds of the major rivers of the region. Such an explana-
 tion would scarcely be applicable to terrestrial or semi-terrestrial salamanders,
 however.

 The desiccating effect of the Xerothermic must have resulted in widespread
 disjunctions in the ranges of many forest-adapted species just as the develop-
 ment of the Prairie Peninsula during the same period permitted numerous
 plains-adapted animals to penetrate far to the east. (See Schmidt, 1938; Conant,
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 Thomas, and Rausch, 1945; and Smith, 1957, for discussions of the latter topic.)
 To the climatic changes in the Midwest during the Xerothermic Interval may be
 attributed the disjunction in the ranges of Natrix septemvittata and Crypto-
 branchus alleganiensis and the isolation of relict populations of several other am-
 phibians and reptiles. These include: (1) Hemidactylium scutatum, with the
 main portion of its range in forested eastern North America and a disjunct popu-
 lation in southeastern Missouri and another in western Arkansas. (2) Plethodon
 glutinosus, which ranges from New York to Florida and is largely restricted to
 the Interior Highlands west of the Mississippi River, except for disjunct colonies
 in Texas. (3) Rana sylvatica, which occupies a very large part of forested and
 a portion of boreal North America from northern Georgia northward and from
 coast to coast, but which has disjunct populations in the western Ozarks, in
 eastern Kansas, and in the uplands of Colorado and Wyoming. (4) Storeria
 occipitomaculata, with isolated colonies in the Black Hills of South Dakota well
 west of the main range of the species. (5) Opheodrys vernalis, in which popula-
 tion samples from the Black Hills and adjacent Wyoming have the low ventral
 scale counts characteristic of the forest-inhabiting race that occurs far to the east.
 (6) Diadophis punctatus edwardsi, which has a population living in the lower
 Illinois River bluffs that is isolated from the eastern (and main) portion of the
 range by unsuitable habitats or by an intergrading population (Smith, op. cit.:
 214). (For maps of all these species see Conant, 1958.)

 Disjunctions in the cases of some of the salamanders are probably older
 (supra. cit.) dating perhaps from pre-Wisconsin time or earlier. Comment has
 already been made on the two races of Eurycea longicauda, which may have re-
 cently resumed contact after a period of isolation. In the two salamanders of
 the genus Plethodon (Figs. 4 and 5) differentiation has also progressed to the
 level of subspecies (cinereus and dorsalis in the east and serratus and angusti-
 clavius to the west, respectively). Philip W. Smith (personal communication)
 suggests that two distinct levels of differentiation (and isolation) are involved in
 Plethodon cinereus, one represented by serratus and the other by the populations
 of cinereus from the Salem Plateau of southeastern Missouri, which are only
 slightly differentiated from those farther east and which he believes date from
 the Xerothermic.

 Coincident with the ebbing of the Xerothermic and the return of cooler, more
 moist conditions, eastern populations of forest-adapted organisms, including
 Natrix septemvittata, were able to re-invade increasingly larger portions of the
 Prairie Peninsula as the forest became re-established, especially in the prairie's
 more eastern and northern portions. It is significant that these species are ab-
 sent from prairie areas today, although a number of them occur to the very edge
 of the prairie in both Indiana and Illinois. Meanwhile less optimum conditions,
 including the prevalence of prairie to the north and northeast, inhibited any
 widespread expansion of the disjunct western colonies.

 It would appear that eastern populations of some of the more aquatic ani-
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 mals, such as Cryptobranchus and certain of the fishes, with the restrictions im-
 posed upon them by habitats and temperatures, have not re-invaded to the same
 degree as have many of the terrestrial organisms that have been better able to

 colonize new areas.

 Many plant species of the Appalachian region reappear in the Interior High-

 lands, and thus exhibit disjunct distributions comparable with those of some of
 the animals discussed above. Maps showing the ranges of three of the trees are

 included (Figs. 12-14) for comparison. References to the close relationships be-
 tween plant communities of the Interior Highlands and those of the Appalachian
 plateaus may be found in Braun (1950: 164, 174, 484, etc.), Palmer (1924: 132-
 134), and Steyermark (1959: 114-115).

 Summary

 A re-examination of specimens and published records for Natrix septemvit-
 tata from trans-Mississippi localities indicates that this water snake occurs upon
 the Ozark Plateau and in the Ouachita Mountains of the central uplands. These
 western, outlying colonies have long been overlooked, but the presence of the
 species in the area has recently been re-confirmed.

 The range of the queen snake, as a whole, is divided into two segments: (1) a
 large area extending from southern Wisconsin, southern Ontario, and Pennsyl-
 vania southward to western Florida; and (2) a much smaller area within the
 Interior Highlands represented by a few scattered localities in Arkansas and south-
 western Missouri. The two segments are separated by the Mississippi Embay-

 1 =0 0 lo ]- X )1

 FIGURE 12 (LEFT). Natural distribution of the Black LocuSt, Robinia pseudoacacia. (Map
 adapted from Little, 1949: 781. The original range may have been somewhat greater than
 shown. Dr. Little, in correspondence, has pointed out that reconstructing the distribution of
 this species is difficult because it has become so widely naturalized.)

 FIGURE 13 (CENTER). Distribution of the White Basswood, Tilia heterophylla. (Map

 adapted from Little, 1949: 786.)
 FIGURE 14 (RIGHT). Distribution of the Yellowwood, Cladrastis lutea. (Map adapted

 from Preston, 1948: 274.)
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 nment to the south and by the essentially prairie landscape to the north. Similar

 disjunctions are known for a wide variety of animals and plants. Postglacial

 climatic regimes, based upon pollen profile studies, suggest that the disjunction

 in the ranges of Natrix septemvittata and certain other forest-adapted organisms

 may have occurred during the Xerothermic Interval when warm, dry conditions

 prevailed and the mesic forest was largely replaced by xeric woodland and grass-

 land coincidental with, or immediately preceding, the development of the Prairie

 Peninsula.
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