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GEOGRAPHICAL VARIATION AMONG NORTH AMERICAN MA~l
MALS, ESPECIALLY IN RESPECT TO SIZE. 

BY J. A. ALLEN. 

FERlE (Suborder FISSIPEDIA). 

Having recently bad an opportunity (through . the kindness of Pro
fessor Baird) of studying with sowe care the magnificent series of 
skulls of the North American Mammalia belonging_ to the National 
Museum (amounting often to eighty or a hundred specimens of a single 
species), I have been strongly impressed with the' difl'erent degrees. of 
variability exhibited by the representatives of the species and genera 
of even the same family. The variation · in size,. for instance, with lati
tude, in the Wolves and Foxes is surprisingly great, amounting in some 
species (as will be shown later) t·o 25 per cent. of the average size of 
the species, while in other species of the Ferm it is almost nil. Con
trary to the general supposition, the variation in size among represent
atives of the same species is not always a decrease with the decrease of . 
the latitude of the locality, but is in some cases exactly the reverse, in 
some species there being a very considerable and indisputable inm·ease 
southward. Tbis, for instanc~, is very markedly true of some ·species of 
Felis and in Procyon lotor. Uonsequently, the very generally-received 
impression that in North America the species of Ma1nrnalia diminish in. 
size southwlud, or with the decrease· in the latitude (and altitud-e) of 
the locality, requires modification. While such is generally the case, 
the re\"'erse of this too often occurs, with occasional instances also of a 
.total absence of variation in size with locality, to be considered as form-
ing "the exceptions" necessary to "prove the rule"· 

That there are such exceptions, both amoug Birds and Mammals, I 
have been long aware, and long since -noticed that where there is an 
actual increase in size to the southward it occurs in species that belong 
to families or genera -that are mainly developed within the tropics, there 
reaching their maximum development, both in respect to the number of 
their specific representatives,and in respect to the size to which some of 
the species attain. This fact seems also to ha~e been observed by 
others.* · . · . 

Most of the Mammals of ·North Americq. belong to families, subfam
ilies, or genera which have their greatest development in the temperate 
or colder pmtidns of the northern hemisphere, as the Cervidm, the 
Oanidre, the 11lustelidre, the Sciuridre (especially the subfamily Arctorny- · 

*I find that Mr. Robert Ridgway, some two years sip.ce, thus referred to this point. 
In alluding to the smaller size of Mexican sp<=l'cimens of. Cathm-pes mexicanns as com
pared with specimens from Colorado, (C. mexicanus var. conspusus) he says: "As we 
find this peculiarity exactly paralleled il) the Thryotharu8 [ludovicianus of the Atlantic 
States, may not these facts point out a law to the effect that in genera and species in 
the temperate zone the increase in size with' latitude is toward the region of the highest de-
1Jelopment of the grou.p ?"-Baird, Brewer, and Ridgway's Birds of North America, Vol. 
III, App., p. 503, 1874. I • • 
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inm), the Leporidce, the Castm·idm, the A.rvicoz.inm among the Muridce, 
the Saccomyidm, Geomyidm, etc. These rarely present an exeeption to 
the general law of decrease in size southward, though the variation is 
less (in fact occasionally almost nil) in some species than in the others. 
The more marked exceptions, or- those in which there is an actual 
increase in size southward, occur in those families tb?-t reach their 
highest development with the tropics, as the l?elidm and Procyon·idce. 

In some species (as I have elsewhere noticed), there probably exists a 
double decadence in size, the individual reaching its maximum dimen
sions where the conditions of environment are most favorable for the 
existence of the sp~cies, diminishing in size toward the northern 
(through scar'city of food and sev-erity of climate) as well as towaT·d the 
southern (in consequence of the enervating influence of tropical or semi
tropical conditions) limit of its diBtribution. 

In a general way, the correlation of size with geographical distribution 
may be formulated in the following propositions: 

( 1) The maximum physical development of the individual is attained U'here 
the conditions of en-vironment a.re most favorable to the life of the species. 
Species being primarily limited in their distribution by climatic conditions, 
their representatives living at or near either of ther respective latitudinal 
boundaries are more or less unfavorably affected by the influences t-hat 
finally limit the range of the species. These influences may be the direct 
effects of too high or too low a temperature, too little or too much humidity, 
or their indirect effects acting upon the plants or other sources of food. 
Hence the size of the individual generally correlates with the abundance 
or scarcity of food. Different species being constitutionally fitted for 
different climatic conditions, surroundings favorable to one may be v~ry 
unfavorable to others, e\·en of the same family or genus: Hence 

(2) The largest species of a g-roup (genu~, subfamily, or family, as the 
case may be) a1·e found -where the group to -wh-ich they severally · belong 
reaches its highest development, m· 'Where it has what may be termed its center 
~f distTibution. In other words, species of a given group attain their · 
maximum size where the conditions of existence for the grQup in ques
tion are the lllOSt fa\TOrable, jUSt aS the largest' representatiVeS Of a Spe
CieS are found where the couditions are most favorable for the existence 
of the species. 

(3) The most'' typicctl '' m· mos~ generalized representati'1Jes of (t group are 
found also near its center of distrib1.tt-ion, o"lttlying forms being generally more 
or less" abe-rrant" or specialized. Tbns tlle Cervi~m,, tlwugh nearly cosmo
politan in their distribution, attain their greatest development, both as re
spects the size and the number of the species, in the temperate portions of 
the northe1'n hemisphere. The tropical species of this group are. t.he 
smallest of its representatives. Those of the temperate and cold-tem
perate regions are the largest, where, too, the species are the most nu
merous. Most of the species of this family also have a wide geograph
ical rang·e, and their representatives respectively. present great differ
ences in size with locality, namely, a ·very marked decrease in size to 
the southward. The possession of large, branching, deciduous antlers 
forms one of the marked features of the family. These appendages at
tain their greatest development in the northern species, the tropical forms 
having them reduced almost to mere spikes, which in some species never 
pass beyond a rudimentary state. Begi-nning at the northward, we have 
first, in the subarctic and cold-ten1perateregions, theAlcine and Sangerine 
forms, species of the largest size, with heavy, large antlers. Next, 
in the colder-temperate regions, come the Elaphine species, also of very 
large size, with nearly the largest antlers of any of the Cervidce. We 
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next meet, in the temperate and warmer reg-ions generally, the smaller _ 
Capreoline and Rusine forms, decreasing in size southward, with a rapid 
reduction also in the siz~ of the antlers. Finally, in the subtropical and 
tropical portions of the Old World, we meet with antlerless forms, that. 
constitute the smallest species known among the Om·vidm and. their allies. 

The decrease in the size of the antlers southward among the di:fl:erent 
genera and species is also well marked among individuals o( the same 
species, especially among the Cariacine deer of North America. 

The Oanidm form another famil.v, which, while h~ving a nearly cos
mopolitan distribution, is most numerously represented in the temper
ate regions of the northern hemisphere, where also occur nearly all of 
the larger species, and where are exclusively found the true 'Wolves and 
Foxes. In respect to the latter, the larger species of each occur only at 
the northward, and the smallBr at the southward. Thus, . in North 
America, the large Gray Wolf ranges from the arctic regions to Florida 
and Mexico, while the Coyote is not foun~ much to the northward of 
the great campestrian region of the interior. The Common Fox ranges 
also from the subarctic districts southward to the Gulf .of Mexico, while · 
the smaller Gray Fox finds its northern limit near the parallel of 420, 
while a third still smaller species is con.fined within the warmer
temperate.latitudes: At the extreme northward, we find, however, a 
smaller arctic form, on the extreme northern confines of the habitat of 
the family. In the Wolves and·Foxes; decrease in size to the so~tbward 
is strongly marked, being probably not exc~eded in any other .group, 
though perhaps nearly equctled •in.some -of the Cariacine D:eer. , . 

The Ursidm, while having a wide geographical range, are confined 
mainly to the north hemisphere, throughout which they ha,~e representa
tives. Here again the larger species •are nqrthern, while all the w.arm
temperate and subtropical forms are small. There is -also a (}orrespond
ing decrease in size southward among the representatives of the. several 
species. (See later portions of the paper for .a somewhat d-etailed. d\s
cussion of the North American species.) 

The Mustelidm, while mainly confined to the northern hemisphere, 
have also· representatives south of the ~quator. Of the JJlustelinm prop- · 
er, all the larger species are boreal, though some .of the smaller extend 
also to the arctic regions. The Wolverine, the largest of the group, is 
the most boreal; th·e Fisher and the Marte'9, the next in size, are mainly 
confined to the subarctic and cold-temperate regions; . the Mink, next in 
size, extends farther south ward ; the Weasels range also into the mid
dle-temperate latitudes, with a single species occurring (only at consid
erable altitudes) under the tropics. Galictis is its single _tropical repre
sentative, and is also the most specialized (though not the smallest) type 
of the group. . The MeUnm and Enhydrinm, each with. a single American 
represeu tati ve, and both boreal, are also among the rargt~st representatives , 
of the family. The Mephitinm, of medium or rather small size, are strictly 

. a warm-temperate and tropical group, with representatives extending 
from the northern parts of the United States southward to the southern 
parts of South America. The Lutrinm. have a wider range, being found , 
throughout the tropics as well as in the temperate and colder regions, ' 
and apparently preseut not a· very great range of geographical variation. 

The Felidm, while possessing an almost cosmo.Politan range, have their 
greatest development within the tropics, where they attain their maxi- . 
mum size and number of species. The single boreal genus found in 
America is one of the most specialized forms of the family. As will be 
shown lateF, the American representatives of this family presenp a 
notable excepti~n to the general Ia w of decrease in ·size toward the 

No.4-3 · ., 
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south, and confirm the law of increase in size toward the g-eographi
cal center of the group to which they belong. 

The Procyonidre are essentially a tropical family, in which regions are 
found the largest species and the greatest variety of forms. The singl0 
North American speci~s presents a marked increase in s·ize so~tthward, as 
~ill be fully shown later. . 

The GUres, or Rodent·ia, are found throughout the greater part of the ~ 
world, but are represented by special groups in different regions. Being 
strictly herbivorous, they are most numerously developed in the tem
perate and warmer latitudes. The, largest known species are tropical, . 
but others of large size are more or less boreal. In _the northern hem
isphere, the largest species is the Beaver, which formerly ranged through-
out the temperate latitudes. · Of the Muridre, the larger species are 
southern, the smaller: northern; and there is a tendency (among some 
of the species, at least) to an increase in size southward, as in some of 
the varieties of Hesperomys leucop1.ts. ·The A.rvicolinre, on the other 
hand, are subarctic and temperate in their distribution, and markedly 
increase in size to the northward. ' Here, likewise, the largest species 
of the group are met with. -

The Sciuridce are also .a nearly cosmopolitan group, with different 
genera and subfamilies specially characteristic of different regions. The 
Sciurinre are most numerously represented in the warm-temperate and 
subtropical latitudes, where also occur the largest species. Yet some 
of those of the more northern districts show a decided tendency to 
diminution in size southward, while in others the decrease in this direc
tion -is less marked. The A.rctomyince are temperate and subarctic, and 
the largest species occur at the northward. Parry's l\farmot is the most Jl 
boreal and much the largest. Franklin's Spermophile next succeeds_, and 
is one of the largest of th~ group. Spermophilus grammurus (with its va-
r ieties Beecheyi and Dougla,ssi), of about the same dimension, occupies the 
elevated .interior and the Pacific slope, extending, however, quite far 
southward. The smallest of the group, S. Harrisii, S. spilosoma, and S . 
rnexicana, have a more southern range. In all of these species., there· is a 
marked decrease in size to the southward in their respective represent; 
a tives, as there is among the species themselves. A.rctmnys ancl 
Sciuropterus are boreal genera, with their larger species and varieties 
occurring at the northward, and a northward increase in size in tbe 
representatives of their several forms. 

The Leporidre of America are mainly restricteu to the northern conti
nent, their center of development as respects the number of species, 
being the United States. Here occur also nearly all of the larger forms. 
The Polar Rare, one of the largest, is s~rictly arctic; t~ree or four others 
of nearly equal size :find their northern limit, with one exception, south 
of the forty-ninth parallel. The most remarkable trait of the family, is ~ 
t he rather small degree of geographical variation its representatives 
present, bpth as resp~cts size and coloration. The difference in size 
between the largest and smallest species is less than is often fottnd in 
any co-ordinate group having the same number of species, and the 
species themselves present great constancy of character. There is gen-
erally .a slight decrease in size south ward among individuals of the 
same species, but some~imes the difl'erence is scarcely percep~ible. l it 
t he most northerly but one* of the species (Lepus americanus), there is 
apparently a ' rery slight decrease (certainly no increase) in size north: 
ward. 

* The material at hand is too scanty t o afford grounds for any satisfactory general-
izat ion respecting the Polar Hare. . . 
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With these general remarks, we will pass now to a more ·sp~cial exam
ination of geographical variation in size in several of the more . common 
species of the North American Ferre, based · on the abundant material 
in the National Museum. 

CANIS LUPUS. 

The common Gray Wolf of the northern hemisphere presents a range 
of individual variation in color exceeded by but few known species of 
Mammals; gray, white, and black individuals,-with various intermediate · 
stages of coloration, occurring with greater or less frequency wherever . 
the species abounds, several of these varieties sometimes occurring in 
t he same litter. Black and white wolves seem to occur more frequently 
at some loc~lities than others, but gray is generally . nearly everywhere 
the prevailing color. .Cream-colored and rufous varieties are also said 
to have a wide prevalence over some parts of the great plains of · the 
interior. To what extent these variations in color are to be considered 
as .geographic is not yet well established.* With such an evident tend
ency to variability, it is not surprising that geographical variation in 
size is displayed in this species to a marked degree. The variation in 
this respect constitutes a pretty uniform decrease in si.~e south ward, · as 
shown (see the subjoined table) by the size of the skull, only fully 
adult skulls being here taken. The ~argest are from Fort Simpson an_d 
Qtherlocalities i_n or near the Mackenzie River district, six of which, 
out of a series .of nine specimens, exceed 10.25 inchet;_ jn length (one 
reaching 11.50 !); and the other three average above 9._50, tl;le whole aver
aging 10.38. - The next in size .are from the region about Puget Sound, 
a series of three (the only ones in the oollection), averaging nearly 
10.50: · Of sixteen specimens from Forts Benton, Union, and .Randall, 
on the Upper Missouri, the ave_rage is 9.45, the extremes being 10.50 
and 8.50. Nine spectmeus from :Forts Kearney and :Harker (chiefly 
from Fort Kearney, and aU pretty old) average a little larger than the 
Upper Missouri specimens, the extremes being 10.15 and 9.35. A single 
specimen from the mountains of New Mexico reaches 10.00, while the 
three most southern (from the Rio Grande and Sonora, Mexico) average 
only 8.37, being the smallest of the whole series, and averaging 2.00 
shorter than .the series of: nine from the Mackenzie River region. This 
difference is fully 25 per cent. of the average size c;>f-a seri~s of upward 
of eighty specimens; while the difference between the smallest (fro.m 
S~ltillo, Mexico) and the largest (from For.t 8impson) is 3.75, or nearly 
40 per cent. of the ave~age size of the whole series! 

*.See fur ther on col_or . variation- in t h is species, Bull. Mus. Comp. Zool., vol. i, pp. 
154--:158. . '' ' ' 
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Measuren~ents of forty-jive North .Ame1'iqan skulls of CANUS LUPUS.* 
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CANIS LATRANS. 

· The Coyote, or Prairie Wolf, the nearest American afii'ne ~f the 
Gray Wolf, is as remarkable for its constancy of character, especially in 
respect to color, as the latter is for its variability. The individual varia
tions in the color of Canis latrans consist generally in the depth or in
tensity of the shadings of black or rufous that more or less pervade the 
pelage of certain parts of the head and body. Although considerable 
variations have been noticed in respect to the form of the skull, they 
are small in proportion to those presented by Canis lupus. It is also 
much less influenced apparently by locality. The species has; however, 
a less extended range than Canis lupus, and the specimens at command 
represent localities less widely separated than do the series of skulls of 
Canis lupus. · 

Measurements of forty skulls are given below, mainly from Nebraska, 
Dakota, and Wyoming. The most distant localities are Columbia 
River and Fort Tejon, California, Southern Texas, and Fort Union, 
Montana. Of this series of forty skulls, the average is 7.40; only 
two attain a length of 8.00, one of which (measuring8.00 in length) ·is 
from Fort Union, and the other (8.05 inches in length) is from Fort Mas
sachusetts, New :Mexico. Only two fall below 6.95, one of which meas
ures 6.65 and the other 6.50; the smaller being from the Coppermine 
River, New Mexico, and the other from Fort Randall, Dakota. Of 
thirteen specimens from Fort Randall, the largest measures 7.60 in length 
and the smallest 6.65, the majority (more than three-fourths) falling 
between 7.00 and 7 .50, thus presenting a -remarkable uniformity in size. 
Ten others from Fort Kearney average fully as large, the extremes 
being 6.95 and 7.60, while four-fifths of them fall between 7.00 and 
7 .50. Three specimens from Fort Tejon·, California, measure respect
ively 7.95, 7.60, and 7.45, or above the . average of those from Dakota 
and Nebraska! :rour specimens from Wyoming Territory, however, 
measure each 7.80. A single San Diego specimen measures 7.75, and 
two specimens from Southern Texas respectively 6.95 and 7.00, or but 
little below the average · of northern specimens. Of four specimens 
from New ~lVIexico, three attain or exceed 7.40, one reaching 8.05 and 
forming the largest of the series; the other, with a length of only 6.50, 
forms the smallest of the series, both the largest and the smallest being 
from New 1\rlexico. It thus appears that in Canis latra1lS there is com
paratively little decrease in size southward, instead of the southern 
averaging fully 25 per cent. smaller, as is the case in Can'is lupus. The 
difference between the extremes is only1.55, or about 20 per cent., against 
twice that amount in Canis lupus. · Throwing out the two skulls that fall 
below 6.95 would reduce the difference between the .extremes to 1.10, and 
the variation to only 15 per cent. of the average! . In both Canis latrans 
and Canis lup'!ls, the width of the skull averages about one-half the length, 
ranging in Canis latrans from 0.49 to 0.52, while .in Canis lupus the range 
in thi~ proportion is from 0.48 to 0.56. · 

A glance at the table shows that while the Upper Missouri specimens 
are rather-younger than those from }...,ort Kearney, they rather exceed 
them in size, and the difference would be somewhat greater if they were 
of strictly corresponding ages. The single very large skull from New 
Mexico is also that of a very old individuaL 

J 
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3025 
12902 

. 12893 
12905 
12899 
12897 
12896 
12888 
12903 
12904 
1i!892 
12901 
12887 
1327 
1335 
1336 
1338 
1!122 
1332 
1328 
1341 
1323 
1339 

11552 
11554 
11559 
11558 

1916 
4l13 
3:323 
:!332 
1000 
1001 
1019 

975 
• 2198 

1218 
3577 
3fi16 
a617 
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11feasurements of forty skulls of CANIS ~ATRANS. 

Locality. 
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8. 00 
7. 40 
7. 50 
7.50 
7. 60 
7. 40 
). 25 
7.15 
7.10 
7. 00 
6. 95 

r] 
0 
0 
r] 
0 

§ 

~ 
cr. 
§ 
cr. 
cr. 
cr. 
r:J 
(! 

6. 65 
7. 25 
7. 00 
6. 95 
7. 40 
7.12 
7.' 35 
7.10 
7. 50 
7. 60 
7. 25 
7. 30 
7. 80 
7. 80 
7. 80 
7. 80 
7. &0 
7. 25 
7. 80 
8. 05 
7. 40 
6. 5!) 
6. 95 
7. 00 
7. 60 
7. 75 
7. 95 
7. 60 
7. 45 

&% 
&a 
&M 
aTI 
a~ 
a~ 
am 
a~ 
&~ 
aM 
a~ 
&~ 
am 
a~ 
&~ 
a~ 
aw 
aw 
aw 
aw 
an 
aoo 
aw 

1. 30 
1.13 
1. 18 
1. 18 
1. 25 
1. 15 
1.15 
1. 20 
1. 18 
1.15 
1.14 
1.12 
1.16 
1. 26 
1. 25 
1. 25 
1. 20 
1. 23 
1. 20 
1. 05 
1. 30 
1. 20 
1. 20 

~~ 
~~ 
~~ 
~~ · 

~~ 
~~ 
~~ 
~m 
~~ 
~~ 
~~ 
~~ 
~m 
~~ 
~00 
~00 
~w 
~m 
~~ 
~% 
~m 
~m 
~~ 

4.10 
3. 60 
3. 67 
3. 67 
3. 75 
3. 60 
3. 60 
3. ·53 
3.50 
3. 53 
3. 27 
3. 38 
3. 58 
3. 38 
3. 45 
3. 93 
3. 63 
3. 63 
3 . . 74 
3. 65 
3. 75 
3. 57 
3. 65 

1. 48 
1. 15 
1.15 
1. 20 
1. 20 
1.19 
1.19 
1.10 
1.15 
1. 09 
1.12 
1. 04 
1.12 
1.15 
1. 15 
1.13 
1:2o 
1.13 
1. 18 
1. 18 
1. 18 
1. 12 
1.15 

5. 25 1. 95 
5. 50 2. 06 
5. 50 2. 16 
5. 53 2. 25 
5. 30 2. 00 
5. 32 1. 95 
5. 27 1. 85 
5. 05 1. 85 
5.12 1.95 
5. 02 2.10 
4. 95 1. 85 
5. 25 2. 08 
5. 10 1. 90 
5.15 2. 06 
5. 27 2. 00 
5. 15 1. 88 
5. 30 '1. 90 
5. 37 2.00 
5. 40 2.18 
5. 38 2. 00 
5.15 1. 97 
5. 40 2. 00 

. . . . .. . . . ----- -- -- .... -. . -- . . . . . . ....... ' -- -- .. --
3.95 ••••.•...•...... ·••··••· ··•··•·· ·•······ ..•..•.. 
3.82 ........................ ···•·•·· .............. . 

!R :~~+- :::~E +H ~:::::~: ::Hr::::) 
............... ............... ............... ................ ............. .. 

3. 28 . • .. • • .. . • . • • • • . . • • .. • • . .. • • • • . . . -- ..... -- .... .. 
3. 53 .•••.••..••.•••. ·••·•••· .••••••..••..••. ·••·•••· 
3. 62 .....•.. ·····•·· .•............ -...•..••...••..••. 
3.62 .............................................. .. 
3. 77 ..••.....•••••.......•....•.••...•.•••....••..•• 
4. 00 . • .. .. .. . .. . .. .. . ... -- -- .•••• ·• -- . -- ... - . .. .... --
3.65 ................ ··•··••· ........ ·••··•·· .••..••. 
3. 48 ....... . · ·----- ~ - ............. .' .......... . ...... . 

Rather young . 
Do. 
Do. 
Do. 

·Do. 
Do. 
Do. 

Quite young. 

Aged. 
• 

"Eight to ten years old." 
"Ten or eleven tears old." 
"Four years oh ." 
"Two to four years old." 
"Eight years old." 
"One to two years old." 
"One and a hail' to three years old ." 

"Eight to twelve years old ." 

Very aged . 

Rather aged. 
Very aged . 

Do. 
Do. 
Do. 

Adult. 
Rather young. 

~ 
1--" 
--1 
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· VULPES ALOPEX ET.VARS. 

I n t he Common Ji,ox of North America, we meet with a range of color
v ariation, irrespectiYe of locality, somewhat akin to that seen in Oanis 
lupus . . The prevalent tendency, however, is toward melanism, which 
tendency is much more strongly developed in the colder than in the 
warmer 'latitudes. Frequently, individuals of the melanistic type occur 
in litters of the common variety. The varying degrees of melanism 
occurring in this species have given rise to several commercial varieties, 
which have received at the hands of naturalists systematic designations, 
and been regarded more or less generally as valid species. Generally, 
these melanistic varieties are more fully furred, with larger and heavier 
tails, than the common form. The difference in the fineness and soft
ness of the fur is recognized to such an extent by furriers as to greatly 
affect the price of the skins, the so-called " Silver'' and " Cross" furs 
being considered far more valuable than the fulvous type. 

Th·e so-called" Cross Fox" ( Vulpes" decussatus ")is more or less frequent 
as far south as Northern New England and· Northern New York, and 
throughout the more elevated portions of the great Rocky Mountain 
plateau, where it constitutes a large proportion of the representatives 
of the so-called Vulpes "macrurus". More rarely, the Black or so
called "Silver Fox" ( Vulpes "argentatus") is met with over the same 
regions, becoming frequent in the higher parts of the Rocky Mountains* 
and northward. The fulvous form seems, however, to be generally t~e 
more prevalent form throughout the range of the species. To the south
:ward, it is the form exclusively met with; but near timber-line in the 1 
Rocky Mountains, and throughout the "fur countries", it se~ms to be not 
much .more frequent than the melanistic forms. 

With this tendency to great variability in color, we meet, as usual in 
such cases, a great variation ip size. In the present case, the variation in 
color may be properly regarded as geo·graphical, through an increasing 
t endency to melanism north ward; The variatiqn in size is also chiefly 
of the same character, the size uniformly increasing toward the north, 
as shown by the subjoined table ef measuremtmts. A glance at this 
t able shows at once the nature of this variation. The largest specimens 
come from the Aleutian Islands and Alaska ; the smallest from Essex 
County, New York, which is the most southerly locality well represented 
in the collection. · 

A series of nine skulls from Alaskan localities range in length from 
5.70 to 6.20, five out of the nine having a length of 6.00 to 6.20 (two 
6.15 and two 6.20), and give an average of 5.98. In another seri~s of 
eighteen from the Mackenzie River district (mainly from Fort Ander
son), the range is from 5.55 to 6.10. Only one, however, exceeds 6.00, 
and three only reach this size, the average being 5.80. These seri"es 
consist about equal1y of the so-called "Silver" and common fulvous 
varieties, and, as may be seen from the table, th~re is no material dif
ference in size between the two so-called varieties. 

A third series of nine skulls, of the so-called '' macrurus ", chiefly from 
t he Upper Missouri country (including two, however, from the Pacific 
slope), ranges from 5.40 to 6.00, with an average of 5.75. Two only 
:reach 6.00, and two only fall as low as 5.50. Hence the series forms a 
t hird appreciable step in the southward decrease in size. Though the 
latitude is much less, the elevation of th.e region is much greater than 
that of the localities more to the northward. Wjth a similar altitude, 
the decrease would have been more marked, as is proven by the series 

""See Bulletin Essex Institute, vol. vi, p. 54. 
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next to be considered. A f~urth series of twelve specimens, from the 
Adirondack region of New York, ranges from 5;20 to 5.68, with an aver
age of 5.40. Only ·three specimens range above 5.50, while four fall 
below 5.30. A fifth series ·of five skulls, from ' ·European localities, 
ranges from 5.50 to 5. 70, with an average of 5.58. 

In the Alaskan series, the 'width range~':\ from 2.90 to 3.32, averaging 
3.20; in the Mackenzie River distr~t series, from 2.87 to 3.28, averag
ing 3.02; in the "macrurus" series, from 2.70to 3.20, averaging 2.90; in 
.the Adirondack s~ries, the width ranges from 2.70 to . 2.95, av.erag-ing 
2.80; in the European series, from 3;05 to 3.15, averaging 3.08; Hence-

. .A.la.skan series ~ ....................... . ......... . .. .. . .............. . 

Y:.Ma~~~~s ~u:ee:ie~~~~~:i~~- ~~~~~~::::: : :: : :::::::::::::::::::: : :::::: 
Adirondack series .................... : .. . ........... . . . .......... .. 
E uropean series .' ..................... .. ..... ... . : ........ .. .. . ... .. 

~~- -
~ ~ .A. verage width. . 

~~ 

5. 98 3. 20, or 0. 535 of length. 
5. 80 3. 02, or 0. 521 of length. 
5. 75 2. 90, or 0. 504 of .length. 
5. 40 2. 80, or 0. 518 of length. 
5. 58 3. 08, or 0. 552 of length. 

It thus appears that in the .American specimens there is not only a 
well-marked southward decrease in size; but also a decrease in the rela
tive breadth of the skull, through the greater elongation of the facial 
portion; also that . the relative breadth is quite appreciably greater in ' 
the Eur~pean form, as noticed long since by ·Professor Baird.* · 

While the European Vulpes vulgaris may be considered as subspecifi
cally distinct from the American·( Vulpes vulga?ris subsp. fuh,us), thr~ugh 
its wider skull, less pointe-d:and shorter muzzle, harsher-and more reddish 
fur, etc., the different so-called American "species" or" varieties" (ful
vus, "decussatus'', "arrgentatus", and ,, macr-urus") do not have the same 
claim tosubspecific recognition. The Foxeso.fthecolder regions, it is. true, 
have a fuller and softer pelage, a greater tendency to melanism, shorter 
muzzles, and are larger, yet these differences are so inconstant, especially 
the differences of color, and· so insensibly intergrade, that any attempt 
at their subspecific recognition seems impracticable, the most diverse 
varieties in color occurring at the same "localities and even among indi
viduals of the same litter.t 

*.Yam. N. Amer., pp. 126-, 130. · 
tOn this point see Bulletin Mus. Comp. Zool., vol. i , pp. 159, 160. 

. .. 
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. Measw·entents of fifty-three skulls of VULPES ALOPEX et va1·s. 

Locality. 

9481 Kinai,Alaska ............................................ 6.20 
8039 Kodiak, Alaska.............................. • .. . . . . . . . . . 6. 20 
-8037 ...... do ................................................... 5.90 
8417 Aleutian Islands ......................................... 6.15 

·~ :TK~EHH::m:i~~j::::i}iiH:iii\L ~i 
4300 Fort Liard ........•.............•............•..••..... .".. 5. 95 
6221 Peel River . . . . . . . .. . . . . .. . . . . . . . . . • . . . . . . . .. . . . . • • . .. . . . . 5. 87 
6038 .•.•.• do...... .. . . . . . . • .. .. . . . . . . . . . .. . . . . . . . . . .. . . • . . . . . . . 5. g5 

!i :~i:fu:;;;:: :::::::::::::::::::::::::::::::::: --~-. ~ ~ 
1485 .•••.• do ................................................... 6.00 

' 6262 ...... do . . . ... . . . . . . . . . . . . .. .. . . . . . • • . . . .. . . . . . • • . . . .. r:f' 5. 95 
7186 ...... do..... . . . . . . .. . . .. . . . .. . .. . . .. .. . . . . . . . . . . . .. . . . . . . . 5. 80 
1484 ...... do ................................................... 5. 75 

~~~~ : ::: : : ~~ : : : :: : ::: :::: ::: ::: : : : : :: :::: :::: :: ::: : :: : : : : J. g: ~g 
6263 •.•••. do.......... . .................................. r:f' 5. 66 
1519 ...... do ........................ . ........ .'. . . . . • . . . . . .. . . .. 5. 65 
6259 •••••• do .................................. _ . . .. . . . . . . r:f' 5. 60 
6258 .••••• do .......................... , . . • . . . . .. . .. . . . . . . r:f' 5. 55 

. ~~~i~ ~ ~~~i1~~~ ~~~~i-t~~!.~::::::::::::::::::::::~:::::::: :::::: ijg 
11296 .••••• do ................................................... 5.82 
11218 ...... do .... .......... ..................................... 5. flO 

7855 Fort Berthold ............................................ 5. 90 

'!ffi iE·E~i~~~:: :::::::::::::::::::::::::::::: :T ~: ~ 
~8~~ :~~~~1~:~~~;~::~;~:~~~~::::::::::::::::::~:::::::: :::::: ~Jg 
3719 ...••. do ........................ ;· ........................ .. 5.50 
3695 ...... do . . . .. . . .. . . . . . . • .. . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . 5. 50 
3698 ...... do . . . . .. . . .. . . . . . . . . . .. . . . .. . . . . . . . .. . . . . .. . . . . .. . . .. 5. 30 
3709 ...... do .................. ~ ............................... _. 5. 30 
3716 ...... do ................................................... 5.37 
3701 ...... do ....................................... · ............ 5. 27 
3715 ...... do ................................................... 5. 25 
3074 ...... do .................................................. ~ 5.25 
3075 ...... do ..................... : .......... ~: ................. 5. 20 
1038 Sweden .................. . ................................ 5.70 

790 England: ....... ; .............................. · ........... 5. 65 
-868 Germany ..................................... .-........... 5. 62 
869 ...... do. .. . . .. .. . . . . . .. . .. . .. . . . . . . . .. . . . . .. . . . . . . . . .. . . .. 5. 62 
870 ...... d9····- .............................................. 5. 50 

UROCYON VIRGINIANUS. 

3. 03 
3. 32 
3. 00 
3. 25 
3. 00 
3.15 
3. 05 
3. 00 
2. 90 
3.14 
3.10 
2. 88 
3.00 

' 3.07 
2. 94 
3. 28 
3.25 
3. 00 
2. 90 
2. 95 
3. 00 
3.10 
2. 87 
3. 00 
3. 00 
2. 98 

3. 20 
3.00 

2. 78 
3. 03 
2. 85 
2. 85 
2. 83 
2. 70 
2.87 
2.85 
2. 85 
2. 95 
2. 87 
2. 70 
2. 70 
2. 75 
2. 80 
2. 75 
2. 73 
2. 78 
3.10 
3. 04 
3.15 
3. 05 
3. 07 

Remarks. 

Silver. 
Do. 
Do. 

Fulvous. · 
Do. 

Silver. 
Fulvous. 
Silver. · 

Do. 
Fulvous. 
Silver. 
Blaclr. 
Fulvous. 
Silver. 
Fulvous. 

Do. 
Silver. 

Do. 
Do. 

Fnlvous. 
Silver. 

Do. 
Fulvous. 
"Macrunts." 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Measurements of a series of fifteen skulls of this species (all of the 
:available material) form a series grading by slight differences in length 
from 3. 73, the smallest, to 4. 77, the largest. The largest specimens are 
from Pennsylvania, Washington, and Virginia; all these exceed 4.60 in ,~ 
length. The next in size are from Southern Texas and Southern Cali-
fornia., which range in length from 4.63 down to 4.50. Next come three 
.specimens from Tehuantepec, Southern Mexico, which range from 4.40 ~ . 
to 4.15. Between these and the next-a series of three " littoralis" 
skulls from the islands off Southern California-is an interval of three-
tenths of an inch, the three '' littoralis" skulls ranging from 3.85 to 
3.75. The smallest of all, however, is a single well-matured skull from 
Merida, Yucatan, 3.73 in length, and hence smaller 'even than the small-
est" littoralis" skull, its breadth being only 1.98 against a breadth of 
2.~5 in the narrowest" littorctJlis" specimen. The localities represented 
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are few and widely separated ; there being no specimens from points 
between Virginia and Southern Texas, and none between Texas and · 
Tehuantepec, Mexico, nor between these two last-named localities and 
Fort Tejon~ Cal. The small insular race known as "littoraliS'', fro~ the 
islands off the coast of Southern California, come in between the Te
huantepec specimens and the example from Merida. While there are 
no very considerable breaks in the chain, the gradation would be more _ 
complete if specimens could' be included from other intermediate local
ities. The specimens at hand are sufficient to show a very great but 
still very gradual decrease in size southward, amounting to over 25 per 
cent. of the mean size. The mean of the two extremes is 4.25, with a 
difference of 1.04; while, with a single exception, there is a gap at no 
point of more than 0.08. . · . 

With this rapid decrease in· size may be no-ticed a considerable range 
of variation in breadth in specimens of nearly the same length, indicat
ing the existence of an unusual amount · of indiYidual variation, the 
ratio of width to length varying from 0.54 to 0.59. 

4729 
968 
671 

7491 
1175 
3543 
3545 
4140 
8659 
8662 

13851 
2275 
2154 
6323 

13477 

Meas7wements of fifteen skulls of UROCYON VIRGINIANUS. 

Locality. 

~~~:fit1;:~~n:·c~:: ::~::: :::::::::::::::::::::::::: --~-- !: ~~ 
White Sulphur Springs, Va ......................... --~--- 4. 62 
Washington County, Texas .. . . ..• .....•..........•...••.. 4. 60 
Eagle Pass, Texas ............ . ...... .. ......•..•••..••••. 4. 50 

. ~~~~Joe~~~:-~~~:::::::::.".":.":.".".":::::::::::::::::::." :::::: !: g~ 
Cape Saint Lucas, Lower California .· .•.......... _ •. .'..... 4. 50 
Tehuantepec, Mexico .. • ...... •.......... . ......••.. ...• .. 4. 40 

.••••• do .• ••.. ~ ..• • .......•.....•.•......... ·..... . . . . . . • • • . 4. 27 

...•.• do . ..... ..•••. ... ..... ....•.•.......... .. .•. · •...•••.. 4.15 
San Miguel !Aland, California....................... . • • • • . 3. 85 
San Nicolas Island, California . • • • • . . • . . . • . . . . . • . • . . . • • . . . 3. 80 

...... do ..••... . ·. • . • . . . . . . . . .. . . . . • . . . . . . . . . . . . • . . . . . .. • • • .. 3. 75 
Merida, Yucatan ......................................... 3. 73 

'FELIS CONOOLOR. 

2. 70 
2. 56 
2. 65 
2. 70 
2. 58 
2. 53 
2. 65 
2. 43 
2. 35 
2.37 
2. 25 
2. 23 
2. 05 
2.10 
1. 98 

Remarks. 

Var. littoralis. 
Do. 
Do. 

The amount of material available for the study of variation in size 
with locality in the present species is too small to yield very satisfactory 
results. In the eight specimens ,of w.hich measurements are given below, 
it will be noticed that there is a decided increase in size southward. 
Between the three skulls from northern localities (one each from North
ern New York and Washington and Oregon Territories} and the three 
(mature) skulls from southern localities (Louisiana and the Rio Grande, 
Texas); the average differencA is fully an inch, or about one-eighth of 
the mean size. 
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Measu1·e-ments of eight skulls of FELIS CONCOLOR. 

Locality. · Re.marks. 

3811 Essex County, New York .•.. . ..•.•.•... , ................ . 
8597 Puget Sound .••••.•...•.....•... ." ... ~ ................. : . . 

7. 40 
7. 50 
7. 80 
7. 75 

5. 25 Old. 
5. 05 
5.15 ii~~ ; ~~~~p~~~:T"e"~~~: :::::::::: ::~ :::::::::::::: ::~::: :::::: 

1356 Rio Grande, Texas ................................. . .... . 
4. !l5 Qu.ite immature. 

7. 50 5. 00 Do. 
1355 .••••. do ................................................. . 
1895 :Brazos River, Texas ........................... . ......... . 
1158 Prairie Mer Rouge, Louisiana ..................... . ..... . 

8. 40 
8. 50 
8. 75 

FELIS P ARDALIS. · 

5. 35 
5. 60 
5.50 

Fonrte~n skulls of l!'elis pardalis show a most decided southward iil
crease in size. ·A series of five skulls from the Lower Rio Grande aver
age about an inch shorter than another series of nine from Southern 
Mexico and Central America. The largest of the Rio Grande skulls has 
a length of 5.25, while the smallest of the Mexican and Central American 
series (excluding one rather young specimen) has a length of 5.20, and tbe 
largest a length of 6.20. ~he three largest (6.00 to 6.25) are from Costa · 
Rica, while one other from' Panama and another from Surinal)l are but 
little smaller. The smallest of the Rio Grande series (a rather young-· 
specimen) is but 4.50 in length; the smallest of the tropical series (a 
specimen of corresponding age) 5.35. 

The difference in si:zJe with·iocality is thus as great in this species and· _;/ 
in lfelis· concolor a~ it is in the Wolves and Foxes ; but the increa~:;e 
is in the opposite 'direction,-to the northward in the former and to the 
southu:ard in the latter; the one group be~ng a northern type, the other 
a tropicaL · 

Mec£surements of fou1·teen skulls of FELIS PARDAUS. 

Locality. 

1363 Matamoras, Mexico • .. . . .. . . . . .. .. .. . . .. .. • . • • . . . . . . • • .. . 4. 50 3. 05 
1362 ...... do ................................... . · ............... 4. 90 3. 35 
1361 •••••• do ....................... .. ....... · ... ..... · ............ 5.05 3.35 
1359 •••••• do ................................................... 5.20 3.50 
1358 · ...... do .. :. ...................................... ~ ......... 5.25 3.40 
6023 Papama ...................................... ~. . • . . .. • . .. 5. 60 · 3. 75 
7080 Mirador, Mexico ......................................... 5. 70 3. 55 

13852 ' Tehuantepec, Mexico .. • . • • . .. • . • . . .. • .. .. • • • . .. • . . . . • • . . 5. 50 3. 70 
11,743 Isthmus of Darien ........................... · ............ 5. 85 3. 80 
14182 Costa Rica ............................................... 6. 00 3. 73 
14179 · .~ •••• do. ··• ·••. .•. . .• . . . •. ...... ........... ... .• . . . . . .... . 6. 00 3. 94 

·14180 .••••• do ................................................... 6.20 4.19 
14178 ...... do . ........................... . ..... ... ...... . ...... 5. 35 3. 60 
13005 Surinam .................................... · .............. 5.80 3.83 

Remarks. 

Mature but not very old. 

Very old. 
Do. 
Do. 

Adult but not very, old. 
Very old. 

LYNX RUFUS ET LYNX OANADENSIS. 

In the subjoined table are given measurements of thirty-four ·skulls of 
North American Lynxes, namely; seven of L.fasciatus, ten of L. rufus, 
eight of L. mac_ulatus, and nine of L. canadensis, representing localities 
a1l8 distant from each other as Alaska and Northern Mexico on the one 
h~~d, and New York and Fort Tejon, Cal., on the other. Yet the 
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extremes of variation me£ with at single localities are as great as those 
from the most widely separated. of the :above-named localities;. in other 
words, no geogr~phical variation in size is perceptible. The largest 
northern :Specimen (c.anader~rsis), from Peel River, Arctic America, wi~h 
a length of 5.30, a little exceeds in size the largest specimens from any 
locality south ,of the latitude c)f 4:00; but it in turn is _slightly smaller 

, than a . specimen (fasciatus) from Fort Townsend, 'Vash., which has a 
length of 5.50, and by anothe,r of the s~me dimensions (1·ujus). from the 
Big Sioux River. Eight specimens of the most southern type (L .. macu
latus), all . from Texas and the Mexican side of the Lower· Rio Gr~nde., 
differ in the average from nine specimens of the most northern type (L. 
canadensis), all from Arctic or sub-Arctic America, almost inapprecia
bly, the canadensis series having an average length of 5.01 and th'e .m:acu
latus series of 5.00! The difference in breadth is also only about one
tenth of ~n inch, which the addition of a single specimen to either series 
might cancel. This is certainly a surprising result w4en 1t is remem
bered that .one of the chief ~lleged distin.cti ve characters of L~ cana
densis bas been its supposed larger size! 

_. The average dimensions of these several series are as . follows: 

Species. Number of Length. Bl'eadth. specimens: 

L. canaden.'lis .••• ••..••••.•••••...•...•.• , •..•..••••••••••••• .. .. 9 5.01. . . 3. 5.2 . 

!:~!~~~~~:::::::::::::: ::: ~:::::::::: :::::: ::: ~ ::::::::: :: ~:: 7 5. 03 3. 56 
8 5. 00 3. 40 

*L.rujus ............... : .................... . .................. .. 10 4 . . 91 3.41 

Mean of all ............................................... .. 34 4.98 3.47 

* The specimens placed under rufus are those that. are so marked in the collection, being the Sptl(li 
mens so ·identified ~y Professor Bairtl. · 

T4e fasciatt~s series is the .htrgest, but this series I happens t.o include 
l}10re very old specimens than the others, and hence its higher ~verage~ 
Sueh a constancy of size . as . is he,re shown to prevail over an area 
embracipg more than_ 40 degrees of latitude is probably without a par
allel in any other com~pecific :gr~mp of North American Mammals: 

The difference between these heretofore~ommonly-recognized" species" 
of the genus Lynx must hence be sought elsewhere than in size. ·The 
specific distinctness of L. canadensis, the most northern type, has been 
heretofore scarcely questioned, in: consequence of its supposed larger 
size, larg~r limbs, longer, softer pelage, longer ear~tufts, more indis
tinct markings, and generally lighter or grayer color. The longer ear
tufts correlate with the longer, softer pelage, that always characterizes ' 
the boreal representatives of species having a wide latitudinal range. 
The difference in celoration is not greater than, or even so great as, that 
which obtains between fasciatus and rufus, or betweenfasciatus and -macu
la.tus, which forms naturalists now seem disposed to refer to one 
and the same species under the name L. rufus. JJlaculatus,- the 
most southern form, differs from the ''typical" or . eastern rufus in its 
shorter, coarser fur, more reddish tints, and more distinct marking·s. 
Its reputed range exteQds from the Lower Rio <Jrande .westward across 
the continent to Southern California; but in the National Museum col
lection are also specimens marked rufus from many points within this 
area, including a considerable series from Fort Tejon. The gradation 
from the" typical" rufus type into maculatus is complete and by altoost 
insensible stages. 
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The L. fascicttus or Col urn bia River race differs from r~ifus in its more 
uniform and darker (chestnut rather _ than reddish) coloration, by the 
markings on the dorsal surface and sides of the body being nearly obso
lete, and the fuller, softer fur, which is about as heavy and soft as in 
canadensis. We have hence, in this form, only another instance of the 
duller, darker, and more uniform coloration that characterizes tb·e 
greater part of the Mammals (and many Birds also) from the humid, 
heavily-wooded Columbia River region, as compared with their conspe-
cific allies of the other portions· of the continent. ~ 

L. canadensis differs from these several southern races mainly as- the 
northern representatives of a given species usually differ from its south
ern representatives, namely, in its softer and longer pelage, more heav
ily-clothed feet, longer ear-tufts, paler or grayer general color, and more 
indistinct markings, and especially in a tendency to entire obsolescence of 
the markings on the lower surface of the body and inner side of the legs. 
Thetailhasashorter area of black at the end, and lacks the white on the 
lower surface at the extreme tip, so constantly seen in the other forms. 
The tail is but little, if any. shorter, altho.ugh the greater length and 
thickness of the fur give it that appearance. There is, however, a 
tendency to a greater length of tail to the south ward. Its supposed 
greater size and larger limbs are also due almost wholly to the greater 
fullness and length of the pelage, the fresh carcass (in a specimen from 
H oulton, lVIe.) with the skin removed giving the same measurements 
as in L .. rufus ·(a specimen from Colorado). 

The prior name for the group of American Lynxes is undoubtedly 
rufus of Guldenstadt (1776), which antedates by about forty years Ra
finesque's names of canadensis, montanus, and ftoridanus (1817). The L. 
rnaculatus of Horsfi~ld and Vigors (.1829), which was admitted as a 
valid species by Baird, but regarded as merely a variety of rufus by 
Audubon and Bachman, is evidently subspecifi.cally indistinguishable 
from the true r~us of authors. L.fasciatus ofRafi.nesque (based on the 

, '' Tiger Cat" of Lewis and Clarke, from the Columbia River region) is far 
more · tangible, sufficiently so to be properly recognizable as a subspe~ 
cies (Lynx rufus subsp.fasciatus). The L .. canade·nsis of ·authors seems 
to have even still stronger claims for nominal recognition, though the 
differences are still clearly such as characterize geographical races. We 
hence believe its relationship to the rest of the group is better indicated 
by a/~me (L. rufus subsp. canadensis) indicating subspecific rather than 

· specific rank. 
'A single adult skull (from Sweden) of the large Lynx of the north

ern pa1ts of the Old World (Lynx borea.lis) exceeds in size by an inch 
the largest specimens of the American Lynxes, and hence seems to indi
cate an animal fully one-fifth larger than even exceptionally large. speci
mens of L. r1Jjus. 
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Measurement~ of thirty-four sku.lls of LYNX RUFUS et ·va1·s. 

8599 
t!600 
3426 
3197 
3427 
3426 
2032 
3147 
2883 
3775 
7465. 
3120 
2391 
3574 
3542 
3541 
3570 
3576 
1887 
1109 
7493 
1376 
1367 
1868 
1006 
1159 
9478 
6031 
6030 
6216 
~211 
4468 
4296 
8:?79 
2570 

Locality. 

Puget Sound, Wash ...... .... : . .......................•.. 4. 80 
...... do .................... . . ...........................•.. 4. 65 
Steilacoom, Wash ........... ,....................... ~ 5.20 
...... do ...•............•••.••............••..••..... :... •. 5. 45 

. ~~:~-~~~~~~~ ~~~~-: ::::::::::::::::::: ~::::: ::::: :::::: · 4: 9o · 
Shoalwater Bay, Wash ............•....................•. 4. 75 
Fort Townsend, Was4 ................................... 5.50 

~~~~~f;pf.i.~~~:::::::::::::::::::::::::::::::::::: .. -~.. ~: ~g 
Arizona............................................ ... •.. 5.10 
Florida............................................. ..... . 4. 85 
Louisiana ...................... . .........•••. ·.... .. . ... . . 4. 90 
Fort Tejon, CaL ........................... : ........ 0 4. 80 
...... do.............................................. ... . .. 4. 80 
...... do ................................... •...... . . • . .o 4. 93 : 
.. .... do·............................................. ....•. 4. 65 
...... do ................................................... 4. 65 
Fort Belknap, Tex ............•..........•................ 5.12 
Eagle Pass, 'l'exas ........................................ 5. 27 
Washington County, Texas .........•............•.....•.. 4. 72 
Matamoras, Mexico ....................................... 4. 55 
...... do............................................. ...... 5.10 
. ~ •••. do .•.•..•••••. •••••..• ..••.• .• ••...•..••..•.......... 4. 80 
Texas ...•.................................•.............. 5.15 
Prairie Mer Rouge, Louisiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 80 
Kinai, Alaska . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 4. 85 
Yukon, Alaska ........................................... 4. 95 

...... do........... . ................................. ~ 4. 75 
PeelRiver.......................................... ~ 4 .• 95 
...... do ......................... ~ .................... 0 5. 30 
Fort Simpson ......•............ · .......................... 5.15 
I,iard River ...... ; . . . . . . . . . . . . . . . . . . . . . . . .•. . . . . . . . . . . . . . 5. 00 
Red River Settlement .................................... 5. 00 
Medicine Bow Ureek, Wyoming ....•..................•. . 5.15 

PROCYON LOTOR. 

3. 45 
3. 30 
3.60 
3. 95 
3.32 
3.50 

3. 82 
3. 82 
3. :'l8 
3. 55 
3. 22 
3.27 
3. 32 
3. 50 
3.38 
3. 37 
3. 37 
3. 72 
3. 51 
3. 25 
3.10 
3. 40 
3. 25 
3. 57 
3. 28 
3.35 
3. 53 
3. 35 
3. 53 
3. 70 
3. 60 
3. 45 
8. -f>2 
3. 60 

Remarks. 

"jasciatus." 
Do . 
Do. Very old. 
Do. 
Do. 
Do. 
Do. ' 
Do. Very old. 

"1·ujus." Very old~ 
Do. 
D'o. 
Do. Quite young.' 
D<Y. 
Do. 
Do. · · 
Do. 
Do . 
Do. ' 

" maculatus." 
Do. 1 
Do. 
Do. Rather young •. 
Do . 
Do . 
Do. 
no. 

"canadensis.'' 
Do. 
Do . 
Do. 
Do . 
Do. 
Do. 
Do. 
Do. 

. 

The present species presents another well-marked case of gradual in
crease in size southward. In a series of fifteen skulls from the Atlantic· 
States (New York, Pennsylvania, and Georgia}, only a single specimen 
exceeds 4.38 in length or 3.00 in width, the largest specimen being from 
Saint Simon's Island, Georgia. Three from Essex County, New York, 
average 4.28; five from . Pennsylvania average 4.~9; . seven from Saint 
Simon's Island, Georgia, average 4.26 (or-4.29, excluding one very small 
one). Six specimens from the interior (Nebraska, Missouri, Indian Ter:-
ri tory~ and. t.he Lower Rio Grande) average 4.49, two only falling below 
4.50, and the largest (Rio Grande) 4.70. Three from California ("hernan
dezi ") average 4.63, the largest reaching 4. 78, with a width of 3.38. . Six 
from Southern Mexico .ayerage 4.58, the largest reaching 4.73 in length, 
with a width of 3.42. Three from Costa Rica aveuage 4.69, the largest 
reaching 4.85. , · 

In addition to the above, there is a single very aged specimen from 
Detroit, Mich., which has a length of 4.35, and two others from Alaska 
(one middle-aged, the Qther rather young) which measure, respectively, . 
4:.25 and 4.05 in length, the latter Qeing the smallest of the whole series, 
although it contains others equally young. . · 

.Between the three specimens from Essex County, New York, and the 
' three from Costa Rica~ specimens of corresponding ages and constitut

ing the two extremes, the average difference is nearly six-tenths (0.57) of 
an inch, or about one-seventh of the size of the northern examples. 

Besides the difference in size, there is also a considerable· range of 
variation in respect to the general form of the skull in the ratio of width 
t{) length, in the shape, degree of ·concavity of the palate, in specimens . 
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from the same locality, the ratio of width to ,length varying from 0.65 
to 0.73. . 

In addition to the increase in size south ward, there is a tendency to 
an increase in the intensity· of the colors in the same direction, with a 
stronger c~mtrast between th~ light and ·dark markings~ These differ 4 

ences; taken collectively, have given rise to several nominal species, of 
· which the.P. hernandezi of Wagler and P. psora of Gray have become . f 
the most prominent. The specie.s normally pr·esents a considerable range · ... 
of color-variation, tending on the one hand more or less to melanism and 
on the other to albinism. On these extreme phases of coloration· have also 
been based other nominal species, as the P. obscur_us of Wiegmann and 
the P. nivea of' Gray. .All these names have been already placed by 
Gray, in his later notices of the group, under the head of.P. lotor, but 
separated as being varietally distinct. It seems doubtful, how:ever, 
whether e~ren the large southern form, usually called hm·nandezi, is 
really entitled to subsp~cific recognition. 

Measurft»tents of thi1·ty-six skuils of PHOCYON LOTOR. 

~ . 
::l'-' 

Locality . Remarks. · ~~ 
.es 
':e::s 
_o_;:~-1------------,------- --· -- ---~--------=-' ---
8690 Alaska .•..•...•••......••............••••........ ..•.•. 4. 25 
8ti!l3 •••.•• do............................. ........... .. .. . . 4. 05 
1068 Detroit, Mich ....................................... 4. 35 
3723 . Essex County, fS'ew York ........•.•.... -•...•....... 4. 25 

g~~~ ::::::~~: :::::::::::::::::::::::::::::::::: :·: :: :::::: . :: ~~ 
6g~~ -~~~~~~1.~~~~~::::::::::::::::::::::::::::::::: :::::: · !:i~ 
4tll7 .••••• do ..•...•..•...•.......•••...•...•.......•....... 4.38 
575 .••••. do.: •.•.•.....•.•..... · ......•.. · ..••.•......•••.. 4. 25 
766 ...... do· ..••.......................... .... . ;.... . .. . .. 4. 35 

2443 Saint Simon's Island, Georgia . • . • . . . . . . . . . . . . . . . . • . 4. 25 
2437 .••••• do ............................................. 4.38 
2447 .••••. do ....•.•..•..........•........................ 4.06 
2450 .••••. do ...... · .................. . .................... 4.30 
2444 ' .. ..... do ...........•..............•..........• . .•... 4.12 
2446 .••••• do . •.. · ................................... · ...... 4.12 
2202 .••••• do ...•....•..••.•.... --~- ....•....•............ 4. 57 
8649 Nebraska .....•...... ,_ ..•.............•..•........ 4. 50 
8085 Fort Cobb, Indian Ter ....................... . ...... 4. 50 
3325 Independence, Mo .................................. 4. 23 
7739 Long Point, Tex ..•. .' ............................... 4. 32 
1386 Lower Rio Grande ...............•..............••. 4. 52 

. :1.387 ..•••• do ..•...•........... , . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 70 
322t San Franc,sco, Cal ...•.................•............ 4. 42 
3933 Sacramento, Cal ............................. . ..... 4. 78 

13312 California ......... · . . . • • . . . .. . . . . . . . . . • . . . .. . . . . . . . . 4. 70 
7021 Mirador, Mexico ........... . ........................ 4. 75 
6119 Colima, Mexico ..................................... 4. 50 
6481 .• ~ ••• do .............................................. 4. 46 
9706 Tehuantepec, Mexico ............................... 4. 50 

13853 . ••••• do ............................................. 4. 52 
13854 .••••• do.................... . .................. .... .. 4. 73 

u~~g -~-~~t~d~.i~~-: ~ :::::::::::::::: :: ; ~::: :::::::::: :::::: :: ~~· 
14191 ...... do .............................. · ... · ...•.....•.. 4. 85 

2. 87 
2. !12 

2. 87 
2. 70 
. a. oo 
3. 00 
2. 51 
2. 64 
2. 88 
2. '93 
2. 62 
3. 03 
2. 65 
2. 87 

2. 90 
3. 00 
3. 07 
3. 03 
2. 78 
2. 98 
2. 90 
3.15 

3. 38 
3.12 
3.15 
3.33 
3.15 
2. 83 

3. 42 
3. 03 
3. 32 
3.'00 

PUTORIUS VISON. 

Middle-aged. 
Young. · 
Very old. 

Do. 
Middle-aged . 
Very old. 

Do. 
Do. 
Do. 
Do. 
Do. 

Middle-aged. 
Very old. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Young. 
Old. 
Young. 
Old. 
Very old ; "he1·nandezi. " 

· Do. . · 
Very old. 
Middle-aged. 
Old. 
Middle-aged. 
Young. · 
Old. 
Very old. 
Middle-aged. 
OM. 

Do. 

Eighteen skulls from the northern parts of the continent, mainly from 
·Alaska, average 2.66 in length and 1.58 in width, the extremes being, 
length, 3.02 and 2.30; width, 1.90 and 1.40. Thirteen skulls from the 
highlands of Northeaste.rn New York average 2.40 in ' length and 
1.34 in width, the extremes being, length, 2.60 and 2.17. Three skulls 
from Pennsylvania (undoubtedly males) average 2.49 in 1engthand.1.48 
in width·. In the northern series, the sex of theskull is given by the 
collector, whence it appears that the twelve males have an average 
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length of 2.81, and the six fema,les an average length of 2..!8, showing a 
considerable sexual variation in size. Yet the smalle~t males (2.64: and 
·2.63) fall below the largest female (2.-68), if the skulls are all correctly 
marked. None of ,the other females, however, exceed 2.55, and only 
three of the males fall below 2.70. In the New York series, the sex is 
not indicated; but, judging from the proportion of the-small to the large 
skulls, the sexes are about equally represented in the twos_eries, but in 
the New York series there is a very gradual decline from the largest to 
the smallest. The northern series of eighteen is select~d from a 'series 
of twenty-three; the New York series of thirteen froru a series of thirty. 
In each case only very' old skulls were chosen, the immature specimens 
in each case being thrown out in order to ha.ve a fair basis for compari
son. The immature and middle-aged specimens greatly predominate in 
the New York series, owing, doubtles~, to the species being lllOr~ closely 
hunted there than in the more unsettled districts of the far north. 

Taking these two series as a basis for a general compa-rison, there is 
indicated a considerable decrease in size from the north south ward, 
amounting to 0.26 in length and 0~24 in wid~li, or about one-tenth of the 
average siz·e of the · ~ew York series. A single specimen, marked 
"Brookhaven, Miss.", and another marked "Tuscaloosa, Ala.", how
ever, have a length respectively of 2.60 and 2.80, the former equaling the 
largest New York speci~ens, and the latter nearly equaling the average 
size of the males of the northern series, while a single male skull from 
Fort Randall, D. T., 2.90 in length, is the second in size of the whole 
series; one Fort Yukon specimen only being larger! Other specimens 
from the Upper Missouri region, however, are, much smaller, as are 
other specimens from Prairie Mer Rouge, La., indicating that the speci
mens above mentioned are much above the average for their respective 
localities. 

No. 4--4: 
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Measurements of thi1·ty.-seven sknlls of PUTORIUS VI SON. 

Locality. 

6530 Fort Yukon, Alaska . ................... :.. o- . 
~~g~ ~ ~:~~~~: :::::: : -::::::::: : : : ::::: : : : : :: : : : :: ~ 
~~~~ :·::::: ~~::::::: :~:::::::::::::::::::::::::::: cf 
8703 ...... do.................................. . .. ~ , 
8702 ...... do .............. _ ........ ...... _ . _ . . __ . o-
8798 ...... do..................................... o-
8648 Alaska (Kadiak) . . . . . . . . . . . . . . • . . . . . . . . . . . . o-
8708 Alaska.... . .................... . .. . ....... . ~ 
6531 ...... do............................. .. .. .. . 10 
8704 ....•. do......................... . ...... ... . . Cj! 
·8706 ...... do . ............................. . ...... ~ 
8705 . ..... do................ . .. . ................. 10 
3284 NelsonRiver.............. . ... . ............ o- , 

J!!! ~~~i~:1~i~~::: ::::::::: ~ ~ :~~~: ~: ~ ~~~ ~: J.. 
3730 Essex County, New York . . . ......... . , ......... . 
3824 .... .. do ........... ___ ... _ .... . _._._ ... . .. __ .. ____ . 
1169 .••••. do ............... . _ ............. __ .... . . .. .. . 
3085 ...... do .......................................... . 
3084 ...... do ............... __ .......... _ .. __ .. _ ....... . 
3823 .••••. do .......... .. .......... . .................... . 
3822 .• •• .. do . ............ . __ . _ ......•. , _ .. _ . . .. · . . . : . . . . 
2242 Saranac Lake, New York . ............• ........... 
2243 . - - • - . ~0 •• - - - - ••• - . - - ••••• -- - - - •••• - - •• - •• - - . • - • - •• 
2241 .••••. do ..... . ... : .... . .. . .... . ........... . ....... . 
2244 ...•.. do. . . • . . • • . • • • • • . . . . . • . . • . . . . . . . . . . . • . . . ••••. 
2250 .••.•. do .................................. . ....... . 
2267 . ... :.do . . ............... .. .. .. .. . ... .. . .. ... .. ... . 
1847 Pennsylvania ... . .. .. ................. . ......... . 
4834 .•.... do .......................................... . 
4835 ...... do.; ... ,, . ........ .. .................. . ..... . 
1:394 Tuscaloosa, Ala . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 

11315 Brookhaven, Miss . . ...................... . .... . . . 

3. 02 1. 90 
51; 82 ' 1. 64 
2. 83 1. 62 
2. 75 1. 61 
2.73 1.62 
2. 7a 1. 57 
2.68 1.62 · 
2. 64 l. 55 
2. 63 1. 52 
2. 68 1. 58 
2. 55 1. 50 
2. 45 1. 45 
2. 32 1. 40 
2. 30 1. 40 
2. 86 1. 62 
2. 70 1. 51 
2. 90 1. 78 
2. 55 1. 46 
2. 90 1. 61 
2. 60 1. 48 
2. 60 1. 3Ei 
2. 40 1. 32 
2. 40 1. 38 
2. 4Q 1. 31 
2. 3~ 1. 32 
2. 30 1. 23 
2. 47 1, 37 
2. 40 1..30 
2. 35 1. 31 
2. 20 1.18 
2. 40 1. 48 
2.17 1.20 
2.50 1.48 
2. 50 1. 48 
2. 47 1. 48 
2. 80 1. 61 
2. 60 1. 50 

:MUS TELA A:MERIC.AN .A. 

Very old. 
Do. 
Do. 
Do. 
Do. 

. Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do . . 

Old. 
Do. 

Remarks. 

Old. P. " nigrescens" A. & B.· 
Do. 
Do. 

Old. ~ 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

The forty-six male skulls of t.his species, of which measurements are 
giYen below, are mainly from four or five IocaHties difl'eririg widely in . 
latitude: A comparison of the average size of a considerable number 
from each shows a well-marked decrease in size southward. . Four skulls 
from Peel River, the largest, and also from the most northerly locality, have 
an average length of 3.39, and an average width of 2.07, the extremes 
being 3.50 and 3.35 iri length and 2.12 a.nd 2.02 in width. Nine skulls from 
the Yukon (probably mostly from near Fort Yukon) give an average length 
of 3.34 and an average width of 1.98, the extremes being 3.55 and 3.00 
in length and 2.15 and 1.73 in width. Five skulls from :Fort Good Hope 
give an average length of 3.24 and an average width of 1.95, the 
extremes in length being 3.37 and 3.15 and in width 2.05 and 1.73. Ten 
skulll? from the northern shore of Lake Superior average 3.14 in length >t 
and L76 in width, the extremes in length being 2.23 and 3.02 and in width 
1.89 and 165. Eight skulls from the vicinity of Umbagog Lake, Maine 
(Coil. 1\tlus. Comp. Zool.), average 2.96 in length and 1.72 in width, the 
e4tremes in length being 3.10 and 2.73, and in width 1.85 and 1.50. Five 
skulls froJTI Northeastern New York average 3.02 in length and 1.61 in 
width, the extremes being in length 3.10 and 2:92 and in width 1.68 and 
1.50. There is thus a gradual descent in the average length from 3.39 to 
3.02~ and in width from 2.07 to 1.61. The largest and the smallest of the 
series are respectively 3.55 and 2.92 in length. Several fall as low as 
3.00, and an equal number attain 3.50. The difference between the 
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largest and the smallest, excluding the. most extreme examples, is one~ 
sixth of the dimensions of the smaller and one-seventh of the size Qf 
the larger. · · 

The sexes differ considerably ·in size, relatively about the same as in 
Putorius vison; but the above generalizations are based wholly on males, 
and iJJ each case on those .of practiGally the same age, only specimens 
indicating mature or advanced age being used. 

The series of fully one hundred skulls of this species·contained in the 
National Museum presents' a considerable range 9f variation in details 
of structure, involving the general form of the skull, the relative size of 
different parts, and the dentition, especially the form and relative size of 
the last molar. In a former p3tper,* I had occasion to notice somewhat 
in detail the variations in color our American Martens present, and 
~P.e difficulty of finding any features of col6ration 'that s~emed to indi
cate more than a single American species, or that would serve to 
distinguish this m,Ten from the Martens of the Old Wodd. Dr; J. E. 
Gray, it is true, had already called attention to the small size of the 
last molar in the American Martens as compared with the size of 
the same tooth in the Old World Martens; but, as his observation was 
apparently based on a single American skull, and as I was at the time 
strongly impressed with the wide range of individual variatio:t;1 I had 
found in allied groups, even in dental characters, and also with the 
great frequency of Dr. Gray's characters failing to be distinctive,.I was 
misled into supposing all the Martens might belong to a single circum
polar species, with several more or less strongly-marked geog'raphical 
races. My friend Dr. Cones some months since kindly called my a:tten
tion to the validity of Dr. Gray's alleged difference in respect to the 
size and form of the last molar, which I have since had opportunity of , 
testing. This character alone, however, fails to distinguish Jliustela foina 
from Mustela america'll,a, in which the last molar is alike, or· so nearly so 
that.it fails to furnish distinctive differences. The size and general form 
of the skull in the two are also the same, the shape of the skull and the 1 

form of the last upper molar failing to be diagnostic. T~e second lower 
true ~olar, however, in Mustelafoina presents a character.(shared by all 
the Old World Martens).which serves to distinguish it from Mustela ameri- . 
cana, namely, the presence of an inner cusp not found in the latter. In 
Mustela jlavigula, the last molar is relatively smaller than even in M~ts
tela arnericana, and of the same form. J.lfustela martes differs in its more 
massiv~ dentition and in the heavier structure~ of the skull, but espe
cially in the large size of the last molar and the very great development 
of its inner portion. Hence, while the size and shape of the la:st upper. 
molar serves to distingui~h Jtiustela martes from Mustela a·nwYicana., it 
fails as a valid distinction between Mustela americana and Mustela 
jlavlgula and Mustela foina. As already remarked, however, ll!~tstela 
americana lacks the inner cusp of the second lower molar, which is pres
ent in the Old World ;Martens, or at least possesses it only in a v~ry . 
rudimentary condition. · 

* "Mammals of Massachusetts", Bull. Mus. Comp. Z?ol., voL i, pp. 161-167, Oct., lt36~ 
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6049 
6085 

. 6047 
6044 
6051 
6048 
6046 
9099 
7159 
7167 
7168 
7164 
7163 
6081 
6080 
6063 
6059 
3285 
4670 
4668 
4664 
466d 
4666 
4675 
4614 
4667 
4672 
4681 

1668 
1163 
3819 
3818 
2245 
541 
550 
542 
552 
553 
54:3 
545 
544 
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Measu1·ements of forty-six sku lls of MUSTELA AMERICANA. 

Locality. 

-~~~-~~~~~~ ~ ::·: ::: ::~: ~::::: :::::::::::: :: r! 
..... . do .. ~......... . . . ...... . . ... ......... . . ~ 
::::::~~: :::::::::::::: :::·::::: :::::: :::::: ~ : r! 
, ..... do . .•.......... . ...................... . ~ 
...... do .................... . ...... . ....... . . 0 
...... do ....... . ............................. 0 
Kenai, Alaska.............................. 0 
Fort Good Hope.,.... . ... .. .............. . . 0 
...... do .................................. . .. 0 
...... do .................................... . 0 
...... do ................................... .. 0 
...... tlo .................... . ............... . . 0 
Peel River . . .. .. . . .. .. . . . .. . . . . . . .. .. .. . . .. 0 
...... do ..................................... 0 
...... do .......... . .......................... c 
...... do ....... : ................... · .......... 0 
Red River .......... . .. ;.... ................ o 
Lake Superior (north shore) . ...... ...... .. 0 

...... do............................. . ...... . 0 

...... do.......................... . ......... . 0 

...... do ...... : ............................. . 0 

...... do . .................................... 0 

.. : ... do ...................................... 0 

. ..... do . .................. .. ................ 0 

. ..... do ..................... . .............. . c 
: : ::::~~: :::: ::~::::: ::::::~:::::::: :::::::: : ~ 
Washington Territory ........ . ............ 0 

::::::~~::::::::::::::::::::::::::::: :::::::: :::·::: 
...... do .................................... . ..... . 
Essex County, New York.·................. 0 

:::::J~: :::.::::::::::::::::::::::::::::::::: ~ 
Saranac Lak(>, New York... . .............. 0 
Umbilgog Lake, Maine .. .. .. .. .. .. . . .. .. . . . 0 

::~H~:-:-ll:~!mlYiY-_Ui!:::-·: ~· 
...... do................................... . . r:{ 

3. 55 
3. 50 
3. 45 ' 
~- 37 
3. 30 
3. 00 
3. 28 
3. 28 
3. 30 
3. 37 
3. 25 
3. 25 
3. 25 
3.15 
3. 50 
3. 37 
3. 35 
3. ,35 
3. 40 
3. 23 
3.18 
3.15 
3.16 
3. 15 
3. 15 
3. 15 
3.10 
3.12 
3. 02 
3. 23· 
3. 15 
3. 03 
:t 00 
3.10 
3. 03 
3. 00 
2. 92 
3. 03 
3.10 
3. 00 
3. 00 
a. oo 
3. 00 
2. 90 
2. 92 
2. 73 

2.15 
1. 85 
1. 83 
1. 82 
1. 85 
1. 73 

1. 82 
2. 03 
2. 05 
1. 98 
1. 93 
1. 76 
1. 73 
2. 02 
2. 12 

1. 94 
1. 75 
1. 65 
1. 65 
1. 65 
1. 87 
1. 83 
1. 85 
1. 89 
1. 65 
1. 83 
1. 90 
1. 72 
1. 55 

1. 57 
1. 63 
1. 68 
1. 50 
1. 68 
I. 85 
1. 70· 
1. 72 
l. 72 
I. 78 
1. 78 
1. 6& 
1. 50 

T~XIDEA .A.n1.ERIC.A.N .. A ... 

Remarks . 

. . 

Imperf9ct. 

Imperfect. 
Do. 

Rather young. · 
Do. 
Do. 

The· subjoined measurements of eleveri skulls of this species (embrac
ing all at present available) show also a well-marked southward decrease 
in size. A fuller series would be more satisfactory, but would doubtless 
only confirm what is here indicated. Six of the specimens are from 
rather northern localities and five .from rather southern localities, the 
region represented extending from the Upper Missouri southward to the 
·Lower Rio Grande. The specit;nens composin.g the two series are of very· 
nearly corresponding ages. The nortllern series (four from different 
points on the Upper Missouri, one from Iowa, and one from Oregon) 
average 5.00 in length and 3.18 in width, the extremes being, in length, 
5.22 and 4.92 (4.75 if we include one rather young example), the width 
ranging from 3.50 to 2.97. Tb~ southern· series (including two or three 
from the vicinity of Matamoras, Mexico, and one each from New Mexico 
and California) averages 4.62 in length and 2.92 in width, the extremes 
being, in length, 4.75 and 4.50, ~nd in width, 3.07 and 2.80. 

The skulls~ and especially the molar teeth, in the American Badgers, 
vary considerably in different individuals, as long since pointed out by 
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Professor Baird.* Southern specimens differ from nort~eru ~nes not 
only in being smaller, but somewhat in color, so that the T:berlandieri 
of Professor Baird may perhaps be entitled to subspeci:fic rarik (T. amer'" 
icana subsp. berlandieri), though the material at hand indicates that 
the two forms will be found to thoroughly intergrade. The chief differ
~nces in coloration consist in the more reddish-gray tint of the southern 
form, with a decided teudency to a continuous light dorsal stripe, instead 
of this stripe being restri?ted to the head. 

Measw·ements of elet'en skulls of TAXIDEA .AMERICANA. . . 

Locality. 

11505 Upper Missouri . . • • • . . • • . . . . . . . . . . . . . . . . . . . . . . • . . . . 5. 22 3. 50 
1178 ..•••. do ..••..•...• .........•.... ~ .•...•..•.......•.. 5.12 3.12 
2L48 .•..•• do ..•••.. ~--···-- ~ --- ...•...................... 4. 75 ::l. 07 
2078 Quisquaton, Iowa .. •••......... · ........... ..... :. . . 5. 06 

12908 Fort Randall, Dak.... . ......... .............. . . . • • . 4. !15 3. 25 
2033 Upper Des Chutes, Oreg ............................ 4. 92 2. 97 
4196 Fort Crook, Cal • • • • • • . . . • .. .. .. . . .. . . . . . • . . • . .. . . . . 4. 60 3. 07 
3767 New Mexico .... ....... .......... :. . . . . . . . • • . .. . . . . 4. 50 2. 80 
1390 Matamoras, Mexico ................................. 4. 75 2. 94 

...... do . ............ ............. ............. ·····- 4. 66 2. 85 
·4135 Texas .............................................. 4. 57 2. 94 

LUTRA CANADENSIS. 

Remarks. 

Rather young. 
Imperfect. 

Rather young; berlandieri. 
berlandieti . 

Do. 
Do. 

Specimens of this species from northern and southern localities do 
not difl'er materially in size; skulls from Newfoundland, Maine, Lake 
Superior, Washington, and Georgia agreeing very closely in dimensions. 
In a series of eighteen (mainly from. northern localitie~), nine attain or 
exceed a length of 4.25, and three reach 4.50, while two only fall as low 
as 4.00. Seven speGimens from the vicinity of Lake U m bagog, Maine, 
"(in Mus. Comp, Zool.) average 4.28 in length and 2.93 in width; two of 
these reach 4.50 in length and two fall slightly below 4.00 (3.96 and 3.97). 
Two specimens from Washington, D. C., have a length respectively of 

·. 4.45 and 4.50; one specimen from,Saint Simon's Island, Georgia, is nearly 
as large ( 4.32), while a Fort Cobb specimen has a length of 4.~2. These 

. four are the only ones from very southerly points. Four other specimens, 
from as many localities, range from 4.05 to 4.15; while three specimens 
.from Newfoundland range from 4.03 to 4.25. While these specimens are 
too few 'to warrant positive conclusions as to geographical variations, 
they SAem to point to a great constanc,y of size throughout a wide range 
of latitude. 

"U.S. and Mex. Bound. Survey, Zool., p. 21. 
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8097 

433 
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Jf[easu1·ernents of eighteen skulls of LuTRA CANADENSIS. 

Locality. :;1 
blr 

~ .. 
a;> a;> 

rn H 

Newfoundland ...........••..•..............•.... · ....•... 4. 20 
...•.. do............................................. ..•••. 4. 03 
...••• do. . . • • . • . . . . . • . • • • • . . . . . • . . . . . . . . . . • . • • . . . . • . . . . . . . . . 4. 15 
. ..... do ............................................. ..... : 4. 35 
Umbagog Lake, Maine ............................. -~---· 4. 40 
...... do ................... :. . . . . . . . . . .. . . . . . . . . • . • .. .. • . .. 4. 27 
...... do ................................................... 4.50 
...... do ................................................... 3. 97 
...... do ................................................... 3.96 
...... do. .. .. . • .. . . . . .. . . . . .. . . . . . . . . . . . . .. . . .. .. . . .. . ..... . 4. 50 
Lake Superior ............................................ 4.15 
Fort Bert.hold, Dak ..........•.•.......................... 4. 25 
Saranac Lake, New York ..... ··'··· ...................... 4. 05 
Bayfield, Wis ............................................. 4. 06 
Fort Cobb, Indian Ter .................................... 4. 22 
Washington,D.C ........................................ 4.50 
...... do ................ : .................................. 4. 45 
Saint Simon's Island, Georgia .. . • . . .. • . . . . . .. . . . . .. .. . . . . 4. 32 

MEPHITIS l\lEPHITIOA. 

~ 
"0 

~ 

2. 75 
2. 53 
2. 57 
2. 90 
3. 00 
2. 85 . 
2. !1o 
2. 70 
2. 70 
3. 00 
2. 85 
2. 82 
2. 57 
2. 82 
2. 87 
2. 95 

2. 75 

Remarks. 

. . 

Imperfect. 

Tqe twenty-nine skulls of this species of which measurements a;_re 
giyen below show a wide range of variation in size, and a de~ided de
crease southward. The localities embrace such distant points as Cali~ 
fornia and the Atlantic seaboard on the one hand, and Maine and Texas 
on the other; but, with one or two exceptions, the specimens from any 
single locality are unsatisfactorily few. The specimens range in length 
from 2.60 to 3.50, and in width from 1.60 to 2.25! Yet there is not a· 
specimen included in the series that is not so old as to have all the cra
nial sutures obliterated. A portion of the difference is doubtless sex
ual, but the specimens, unfortunately, have not the sex indicated. Ten 
of the specimens may be considered as western, coming mainly from 
Utah and California; ten others. are · from Maine and Massachusetts, 
and one from Northeastern New York; three are from Pennsylvania; 
and of the rem~ining five, four are from Texas, and one from Louisiana. 
The western serie~ of ten average 3.10 in length and 1.95 in width, 
ranging in length from 2.85 to 3.50 and in width from 1.70:to 2.25. The 
Jg"ew England series of ten average 2.88 in length and 1.72 in width, 
ranging in length from 2.70 to 3.25 and in width from 1.53 to 1.85. The 
sin·gle New York specimen scarcely varies from the average of the New 

· England series, while the Pennsylvania specimens fall a little below. 
The five southern specimens average 2.73 in length, or a. little below the 
New England series, ranging in length from 2.60 to 290.* 

It thus appears that the western specimens are decidedly th·e largest 
of all, and that the northern are somewhat larger than the southern, the 
specimens compared being of corresponding ages, though of unknown 
sex, but doubtless comparable in this respect also. · 

The difference in size amounts to above one-fourth the size of the 
largest specimen and above one-third the size of the smaliest. Between 
:the western and southern series, the average difference amounts to one
third of the average size of the larger series! The western series includes 
the so-called Mephitis occidental is . of Baird, based on Californi~ speci
mens, and whose chief difference is merely that of larger size ; yet the 
four specimens from Ogden, Utah (Coll. Mus. Comp. Zool.), considerably 

*The range in width is not fairly indicated, owing to two of the smaller specimens 
being imperfect. . . 

j 
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excelled in size the three from California. The southern series represents 
the so-called M. varians of Gray and Baird. 

The unsatisfactory character of the several species of North American 
Skunks of the mephitica group, and the :wide range of color-variation 
among individuals from the same locality, I have previously had occa
sion to notice,* and a re-examination· of the subject confirms the con
clusions then announced; which, I am happy to . :find, ha.ve recently 
received the support of Dr. Cones; who has lately made a study of this 
group.t .As Dr. Cones has remarked, and. as the supjoined measure
ments show, few species of auimals,va.ry so much in size. a'nd in cranial 
characters as the present, independently even of sex and age. Some 
.specimens are not only more than one-fourth larger than others, but 
''there is a corresponding range of variation in contour. Compared 
with an ordinary ratio of osteological variability," says Dr. Cones, "the 
-discrepancies are almost on a par with those exhibited by the coloration 
-of the animal when set over against the more constant markings of most 
animals." In view of this great degree of ·variability, howeve·r, Dr. 
Cones has ventured to d-escribe a "new species" (M. jrm7:tata), based 
on a fossil. skull from one of the bone-caves of Pennsylvania, ~sit seems 
to me, unadvisedly. The_ specimen, though that of a very aged indi· 
vidual, is scarcely larger (see subjoined table) than the average of speci
mens from the Eastern S'tates, its chief difference from the average 
:skull consisting in an abnormal tumidity of the frontal region, arising 
,evidently from disease. It is a feature by no means confined to the 
present example, but is merely an extreme enlargement of the sinuses 
of the frontal region often seen in specimens of the existing animal, evi.: -
dently resulting from disease. In No. 917 (Albany,N. Y.), No. 8099 (Fort 

. Cobb, Ind. T.), No. 1878 (Calcasieu Pass, La.), and No. 1620 (Indianola, 
Xe;x.), the same tendency is strongly marked, which, in some of these 
specimens, had they attained equal age, must have resulted in a m.alfor
mation nearly or quite as great as is seen in the fossil skull in question . 
. In this connection, I may add t1hat a pretty careful examination of the 

fossil remains of Carnivora, collected by Professor Bai.rd many years 
.since from the bone-caves of Pennsylvania (of which this fossil skull of 
~he Skunk forms a part), has failed to show any of them to be specifically 
different from the species now or recently living ir.1 the same .. r~gion. 
Many of them are remains of individtfals of large 'size, but not exceeding 
the dimensions of specimens of the recent a.nimal from th13 s~me or con
tiguous regions. These remains include, amp.ng others, :,the following 
species :-Lynx rufus, Urocyon virginia-nus, Mustela pen_?ianti, Mustela 
americana, Putorius vison, Lutra canadm'bsis, Mephitis 'lnephitica (other 
specimens than the "frontata " skull), Procyo,n lotor, Ursus american us, 
.etc. · 

* See Bull. Mus. Comp. ·zool., vol. i,· pp. 178-181, Oct., 1869. ' 
t Bull. U. S. Geol. and Geog. Su,rv. of the Territories, vol. i, No. 1, pp. 7-15, 1875, 
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2617 
3271 
2434 
4195 
417 
419 
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16008 
3327 
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3816 
2232 
610 

4833 
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M~asurements of twenty-nine skulls of MEPHITIS MEPHITidA. 

~ ~ Locality. b.() 
"0 ~ !:1 

~ ~ <tl 
U2 H 

. ~-~t-~\1:~: ~~ : .-: ~ .- .- .-.-: .- .- .-: .-:: ;: :::::::: :::: :::: :: ~: g~ ~: ~~ 
Port Townsend, Oreg. . • . • . . .. .. . • .. . • • • • • .. . .. • • . 2. 93 1. 70 
Fort Crook, Cal . . . .. . . . . . . • • • .. . • . . .. • • . • .. . • • • .. 2. 85 

Remarks. 

.?.~~~~~~:~~:::::: :::::: :::::~ :::::::::::::: :::::: t ~~ ~: ~~ Very old. 

...... do ........................................... 3. 10 1. 90 

...... do . .................................. . ....... 2. 98 1. 85 
Wyoming Territory........................ . .. .. . 3. 15 2. 05 
Fort Laramie .... .'..... .. . .. . . .. .. . .. .. .. .. .. . .. . 2. 96 1. 78 

:~~;]~~~:::::::::: :~ :::::: :::::::::::::::: :::::: 1 ~~ i: ~~ 
...... do ............................................ 2. 85 1. 73 
Norway,Me ...................................... 2.90 1.75 

...... do .................... . ................ . .... . 2. 70 1. 70 

...... do . .......................................... 2. 87 1. 78 
Massachusetts .. .. .. .. .. • .. .. . .. . .. .. . . .. .. . • .. .. 2. 70 1. 53 
...... do ..................................... . ..... 2.75 
...... do ........................................... 2.72 
Essex County, New York ........................ 2. 88 
Bone-caves; Pennsylvania.... . . .. .. .. .. .. .. . .. .. .. 2. 90 
Carlisle, Pa................................. .. .. .. 2. 87 
Chester County, P ennsylvania ............. . ...... 2. 60 
Indianola, Tex ............. : ••• · .................. 2. 80 
E agle Pass, T ex...... .. .. .. .. .. .. .. . .. .. .. . . .. • .. 2. 60 
...... do . .......................................... 2.68 
Matamoras, Tex ........ ~ ... . ·- . .. .. .. .. .. .. .. .. .. 2. 90 
Calcasieu, La................. . . . .. . .. • . .. • . . .. . .. 2. 68 

1. 70 
1. 78 

1. 65 
1. 78 

1. 60 
1. 90 

URSUS _ARCTOS, ET V' ARS. 

Very old. , 

Fossil ; M. jrontata Cones. 
Imperfect. 

Imperfect . 

Imperfect. 

In a series of seventeen rather aged skulls of Ursus arctos and its 
varieties (all but one of the specimens being American), the largest 
specimens are fro~ California, the great metropolis of the "Grizzlies''· 
Of the eight skulls from this State, five attain a. length of 14.50 or more,, 
three exceeding 15.00, and one reaching 15.60, while the smallest falls 
as low as 13.25. Of five specimens from different localities in the Rocky 
]\fountains, three reach or exceed 14.40, the extremes being 14.75 and 
13.25 .. Of three spBcimens from tP,e Arctic coast,-one has a length of 
13.40, and the others respectively· 12.40 and 12.35. A single specimen 
from Russia has a length of 13.75. These I regard as being all unques
tionably conspecific, though perhaps referable to. two or three subspe
cies. Whether strictly so or not, we have the fact of the culmination in· 
size in the region where the Grizzlies are most abundant, namely, in 
California; these two facts, .greatest abundance and largest size., seem
ing to indicate this region as presenting the most favorable conditions· 
for the existence of these animals. The Rock)~ Mountain specimens 
average considerably smaller than the Californian; and though the spe
cies is pretty frequent here it is far less abundant than on the Pacific · 
slope, especially in California and Oregon: The Franklin Bay speci
mens, representing the so-called "Barren Ground Bear", and indistin
guishable from the true arctos of the Old World, are smaller even than 
the specimens from the R.ocky }\fountains. . 
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Mtmurements of seventeen skulls of URSUS ARCTOS (chiefly subsp. HORRIBILIS). 

<b. 
~iS 
o..C Locality. ~s 
""::s ~ <ill=! <1> 
0 w. 

3837 Sacramento, Cal ................................ .. 
1218 Monterey, Cal. ................... ~ .............. .. 
7401 ...... do ......................................... .. 
3630 ...... do ........................... . .............. . 
6905 ...... do..................................... o 
3538 Fort Tejon, Cal .. .. • .. .. .. .. .. .. .. .. .. .. .. .. ~ 

g~~~ ::::::~~:: ::::::::::::::::::::::::::::::::::: ~\ 
2086 Los Nogales, Sonora ...... ...................... .. 

990 Copper mines, N. Mex . . . . . . . . . . . . . . . . . . . . . . 0 
3818 Medicine Bow Mountains (eastern slope) ........ 

~~~~~ ~ie\;:~~:~~~~-~~~~~·- ~~~-t-:::: : ::::::::::: .. -~ ~. 
_7146 Franklin Bay, Arctic Sea ..•.• -~ ............ o 
6551 ...... do .......................... _ .... ~ ......... .. 
6548 ...... do .......................................... . 
4441 Russia.-~- · ............... --~- .................. .. 

~ ..d Remarks. QJ) ;t; 
>=I 
<1> ~ H 

15. 60 9. 05 Very old. 
, 15.75 Do. 
14. 05 7. 75 • 
16. 00 ' 8. 50 Very old. 
15. 40 8. 10 Do. 
13.25 7. 45 

. 14.75 8. 90 
14.50 9. 20 
14. 40 8. 00 Var. "horr:iceus" Baii:·d. 

. 14. 50 8. 25 Do. 
14.75 8. 50 
13.25 7. 40 
13.45 6. 90 
12. 35 7. 30 "Barren Ground Bear." 
13. 40 8. 65 . Do. 
12.45 7. 25 Do. 
13.75 7. 53 

The question of the relationship of the large Bears of North America 
to those of the Old World has long been a vexed one, and is, of course, 
one not easily settled. In the present collection are thirty-three skulls,. 
representing va~ious ages, but the greater part are. adult. These in-

, elude two only from the Old World, six from the Arctic coast, eleven 
from California, and fourteen from various localities in the Rocky Mount
ains, from Idaho Territory to Arizona. 

Among the American specimens are two rather ~asily diHtinguishable 
forms, one of which is the large Grizzly, or U. horribilis of authors, from the 
western parts of the United States; the other,' the smaller so-calledBar
ren .G:round Bear of Arctic America; both being undoubtedly specifi
cally distinct from the Ursus americanus. The Barren Ground form$ 
differs from the more southern Grizzly not only in its smaller size, but 
in its strong tendency to a depression oft he frontal regiou of the. skull, 
where the simple flattening of this region in the Grizzly is· here often car
ried so far as to form a well-marked concavity as in the true arctos of · 
the Old '\Vorld. Sometimes, however~ U. horribilis also presents a con· 
siderable depression between the postorbital processes, as great even as 
in average specimens of U. arctos, as is the case in No. 7401 from Mon
terey, Cal. The Barren Ground Bear's skull generally presents a 
more dog-like aspect, in consequence of the thickening superiorly of 
the postorbital border of the frontals, than is seen in U. horribilis, it 
approaching in this respe~t to the form seen in Ursus spelmus, where this 
feature attains its highest development, resulting in the very strong 
frontal depression so characteristic of the skulls of that species. 

The dentition of U. arctos, U •. richardsoni, t and U. horribilis presents · 
no important differences, the chief difference being the relatively ratb.er 
s·maller size of the teeth in the latter. The form of the last upper molar 
is almost precisely the same in the two first named, and the differences 
presented by U. horribilis are both slight and inconstant. In U. rich· 
ardsoni, this tooth narrows gradually, and about equally, on each side 
posteriorly, almost exactly as in U. arctos, it being widest at or near its 
extreme anterior border. While this is sometimes the case in U. horri
bilis, its greatest breadth is generally one-fifth the length of the ·tooth 
behind the anterior border, and the tooth is relatively broader posteriorly 

*Named by Captain Mayne Reid, in one of his stories," U1·sus Richardsoni"! 
t The Barren Ground Bear skulls in the collection are labeled with this name. 

' 
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than in the others. Specimens of U. horribiris, from the same locality, 
however, differ more among themselves in this respect than the average· 
difference between U. horribilis and U. arctos. The teeth, however., 
in U. arctos are relatively larger than in U. horribilis, the difference be
ing quite appreciable. The teeth of the :b..,ranklin Bay specimens ( U. 
richardsoni), on the other hand, are of the same relative size as in the
Old World examples of U. arctos. 

After a careful consideration of the subject, I believe the Barren 
Ground Bear of Richardson ( U. richardsoni of Mayne Reid) to be not 
even subspecifi.cally distinct from the true U. arctos of the Old World. 
The Grizzly, from its larger size, widely different geographical distribu
tion, apparently larger claws, slight differences in the dentition and in 
the form of the frontal region of the skull, may be so regarded ( U. arctos 
subsp. lwrribilis}, as it can hardly be doubted that it gradually passes 
into the Barren Ground form. . 

The subjoined table of detailed measurements ofthe skulls of U. arctos 
horribiliB indicates the wide range of individual variation . that may be 
looked for among skulls from the same locality. These variations not 
only affect the ratio of width to length, through the greater or less 
elongation of the facial portions of the skull as compared to the rest, 
but also all the other proportions are more or less Yariable, including 
eve~ the teeth themselves. Thus, two specimens from California, of 
practically the same length (15.60 and 15.40), vary in breadth from 8.10 , 
to 9.05, while two others vary still more, one, with a breadth of 9.20, 
having a length of only 14.50, while another, with a breadth of 8.50, has 
a length of 16.00! In. these last, the ratio of width to length varies from 
0.53 to 0.63. In two California specimens of practically the same length 
(15.60 and 15.75), the length of the last molar varies from 1.43 to 1.58. 
ln the series of California specimens alone, tQ.e length of the last molar 
varies from 1.35 t.o 1.66, and the width of the same from 0.67 to 0.80, the 
widest tooth being, furthermore, not the longest. As already stated, the . 
last upper molar attains its greatest width near the anterior border, but 
in several specimens the width of the anterior third is nowhere greater 
.than the width of the ·tooth at its middle; and the same is also some-
times true in U. richardsoni. · 

' 
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3837 
1218 
7401 
36:l0 
6905 
3538 

3537 

3:'\36 
2086 

990 
3818 

1 3~45 
14785 

4441 
7L4ti 
6551 
6548 

. - ...... 

1 

,Sacramento,, Cal. .................. 1~. 6~ 14. 45 9. o513. 25 4. 65 .... 1. 48 3. 2~ 3. 30 7. 50 3. 3212. 92 2. 10 10. 50 4. 65 2. so 5. 6~ 7. 8515. 00 1. 43 
.. .. . . .. Monterey, Cal .................... L<>. 7<> 14. 50 .•.. 3. 4 5. 20 .... 1. 45 3. 0<> 3. 52 7. 85 3. 65 3. 15 1. 92 10. 55 4. 70 3. 17 6. 0,) 8. 05 5. 15 1. 58 

.. ·........ . ..... do ................... ; . .. .. .. L 4. 05 13. 25 7. 75,3. 00 4. 15 3. 70 1. 35 2. 70 3. 00 7. 40 2. 90 3. 00 1. 75 9. 60 4. 25 2. !lO 5. 35 7. 35 4: 651. 52 
.............. do ............... ·....... . . . . 16. 00 14. 75 8. 50 3. 25 4. 70 ..•. 1. 58 3. 27 3. 48 8. 15 3. 50 3. 26 l. 95 10. 90 4. 78 3. 20 6. 20 8. 52 5. 50 1. 57 
......•....... do . . . . . . . . . . . . . . . . . . . . . . . 0' 15. 40 14. 20 8. 10 3. 25 4 . . 58 4. 05 1. 50 3. 25 3. 40 7. 40 3. 40 3. 08 2. 13 10. 45 4. 43 2. 90 5. 75 7. 75 5. 15 1. 53 
J.1

3
3
2l- Fort Tt>jon, Cal . . . . • • .. . . .. . . . <;? 13. 25 12. 40 7. 45 2. 97 4. 40 3. 70 1. 32 2. 75 2. 87 6. 60 2. 87 2. 75 1. 92 ... ; ..... 2. 575. 05 7. 25 4. 72 1. 35 

t~ ~! ...... do . .. . .. . . . . . . • . . . .. . . . .. 0' 14. 75 13. 75 8 . . 90 2. 93 4. 65 3. 78 1. 45 :3. Oll :3. 22 7. 40 3. 37 3. 08 1. 87 10. 15 4. 40 2. 90 5. 50 7. 75.4. 90 I. 55 

1/-/-/- ...... do . . . . . . • . • • • . . . • . . . . . . . . <;? 14. 50 13. 65 9. 20 3. 20 5. (fO 4. 121. 52 3. 12 3. 15 7. 75 3. 60 3. 10 2. 10 10. 00 4. 60 2. 93 5. 60 7. 65 4. 80 1. 50 
Los Nogales, Sonora . . . . . . . . . . . ... 14. 40 13. 65 8. 00 2. 9:\ 4. 50 3. 35 l. 48 2.·77 :1. 00 6. 80 2. 95 2. 87 1. 85 9. 45 4. 07 3. 15 5. 25 7. 45 4. 38 L 42 
Copper Mines, N. Mex .. . . . . . . . 0' 14. 50 13. 05 8. 25 3. 15 4. 72 _ •.. l. 45 2. 76 3. 12 6. 90 3. 15 2. 83 1. 80 9. 45 4. 30 3. 10 5. 65 7. 60 4. 67 1. :n 
Medicine Bow Mts., east slope. -... 14. 75 13. 55 8. 50 3. 10 4. 45 .•• . 1. 35 2. 90 3. 10 7. 15 3. 00 2. 63 1. 73 10. 65 4. 45 2. 94 5. 50 7. 45 4. 581. 35 
Big Porcupine Creek, Mont... <;? 13.2512. 60 7. 40 2. 75 3. 75 3. 55 l. 33 2. 75 2. 85 6. 40 2. 80 2. 851. 80 9. 00 3. 85 2. 82 4. 90 6. 80 4. 20 1. 47 
" N_e braska"....... .. .. .. .. . .. .. .. 13. 45 12. 80 G. 90 2. 571:3. 73 3. 90 L a5 2. 50 3. 08 6. 90.2. 57 2. 87 1. 60 9. 25.3. 75 2. 62 5. 32 7. 25 4. 67 1. 43 
Russia ............................ 13. 75 13. 20 7. 53 2. 78 4. 20 3. 50 1. 33 2. 83 2. 98 6. 85 2. 97 3. 00 1. 80 9. 40 3. 75 3. 08 5. 62 7. 50 4. 62 l. 47 

. • . . . . . . l!'ranklin Bay, Arctic Sea..... 0' 12. 35 11. 85 7. 30 2. 88 4. 00 3. 321. 16 2. 80 2. 60 6. 25 2. 70 2. 781. 82 8. 43 3. 65 2. 20 4. 53 6. 25 4. 23 L 40 

.. .. .. .. , ...... do .. .. .. .. . . • .. . .. .. .. . .. .. .. 13. 40 12. 70 8. 65 3. 08 4. 50 3. 40 1. 38 3. 05 2. 80 6. 70 3. 08 2. 90 2. 25 9. 25 4. 12 2. 90 4. 87 6. 65 3. 90 1. 33 

.............. do ........................... 12.45 ..... 7.252.754.053.301.202.552.726.052.552.721.82 8.203.602.634.656.423.931.37 

Very old; 
Do . 

Very old. 

Variety "horrice1ts" Baird. 
"hor1·iceus" (ti~'pe). 

Very old. 
Middle-aged. 

Do. 
Rather young . 
Middle-aged. 

Do. 

<:,).:) 
<:,).:) __, 
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Measurem'ents of the molar teeth of URsus ARCTOS tt var. 

s ' Upper first Upper sec- Upper third 
p molar. ondmolar. molar. 1':1 

~~ Locality. Sex. Remarks. 
0 ~ ~ ~ ~ ~ ~ 'al bll 'd 

bJ) 'd bll 'd 
~ 1':1 .. 1':1 

Q ~ <tl ~ <tl ~ 0 ..:I H H 
------------

1:!245 Big Porcupine Creek, Mont. ...... 0. 60 0. 52 0. 91 0. 63 I. 40 0. 65 SubsD. horribilis. 
3318 Medicine Bow Mountains, 0. 57 o. 48 0. 74 0. 60 1. 36 0. 67 Do. 

Wash. 
990 Copper Mines, N.Mex ...••. ······ 0. 60 0.54 0. 92 0. 70 1. 35 '0. 70 Do. 

7401 Monterey, Cal. •••••.. -·---· 0.67 0. 52 0. 91 0. 65 1.50 0. 74 Do. 
3630 ..•.•. do ..••..••....•...•.•.. 0. 72 0. 65 0. 97 . 0. 75 1. 66 0. 75 Do . 
6905 ...••. do ..•...•.••..........• ...... 0. 67 0. 53 0. 93 0. 64 1. 56 0. 80 Do . 
3537 Fort Tejol\, L"al. .••......... 0. 65 0. 50 0. 93 o. 69 1. 52 0. 75 Do. 
3536 ...••. do ..................... 0. 65 o. 51 0. 93 0. 67 I. 43 0. 72 Do . 
3538 ...•.. do ........•............ ....... 0. 55 o. 45 0. 87 0. 66 1. 35 0. 67 Do . 
6557 Arctic coast ................ ......... 0. 66 0. 51 0. 95 0. 70 1.37 0. 70 "richards'oni." 
6548 ...•.. do . .••...•..•......•... ........ 0. 57 0. 45 0. 88 0. 64 1. 41 0. 68 Do . 
7146 ..•••. do ..••.......•......... 0. 62 0. 48 0. 92 0. 65 1. 40 . 0. 71 Do . 
4441 Russia ..........•.•••.•••.. ......... 0. 68 o. 57 . 0. 94 0.72 1. 40 0. 75 arctos. 
1033 Northern Sweden .......... 0. 63 0. 40 0. 90 0. 65 1. 27 e. 67 Do. 

URSUS AMERICANUS. 

Seventeer,t skulls of this species, embracing all the aged ones in the 
collection, seem to indicate a slight increase in size to the southward.· 
Four aged skulls from Louisiana and Florida range in length from 12.50 
to 13.10, and three others, more or less immature, would doubtless have 
attained an equal size had they lived to be as old. A Georgia specimen, ., 
also not full-grown, has a length of 11.15, and in old age would probably , 
have considerably exceeded 12.60. 'l1he other specimens, all full-grown 
and some of them very old, range from 9.90 to 12.15, most of them fall-
ing between 10.25 and 11.75. The largest (12.15) is from Puget Sound. 

·A New York specimen comes next in size (11.90); New Mexican speci
mens next, the Alaskan being the smallest. This certainly points to a 
southward increase in size;' but a much larger series would, .of course, 
be necessary in order to establish positively whether the increase is in 
this direction. It would seem . natural to· expect it to be so, since the 
Bear is a hibernating auimal, and is active for a much shorter period 
in northern than in southern localities. 

It seems worthy of remark that only a small proportion of the skulls 
of Bears, and even of other Carnivora,, including the Minks, Otters, and 
Martens, seen in collectionR,. are specimens of mature age. The propor
tion of fully adult and v:ery aged specimens is much greater among those 
from the unsettled parts of the continent than among those from the 
older States, owing, doubtless, to these animals being- so closely hunted · 
in the more settled districts that they rarely live to a very great age. 
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Measm·ements of seventeen sknlls of URsus AMERICANUS. 

Locality. 

!j~ :~7if~if:~~~f:~ ;~~;: :~ ~ :: ~ ~::~~~:: ~::: :: ::: li: ~ 
1154 .•.•.. do .....•.......... -......................... · 11.10 

3~~~ · G~~~:fa·:::::::::::::::::: ::::::: ::: :::::::: : :: ~ ~~: ~g 
3798 New York ........... .'..................... . . . . 11.80 
2250 ...... do..................................... . . . 11.00 
994 · Copper Mines, N. Mex...... . . . . . . . . . . . . . . . . . . . . 9. 90 
992 .•.•.. do..................................... . .. . 11.35 
991 ....•. do .....•................•.....•............ 11.75 

12398 Henry's Lake, Wyo . .. . . . . . . . . • . . . . . . . . . . . . cf 11. 40 
3650 Puget Sound . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 12. 15 
6949 ...... do ......•...........•....•..•............. 10.20 
8695 Alaska..................................... . . . . 10.25 
9477 ...... do......................................... 10.07 

7. 40 
7. 45 
7. 35 
6.10 
5. 95 
6.10 
7. 35 
7. 55 
6. 07 
7. 05 
6. 85 
7. 40 
7. 40 
6. 00 
6. 30 
5.15 

Very old. 
Do. 
Do. 
'Do. 

Remarks. 

Middle-aged. 
Rather young. 
Middie-'aged. 

Very old; brown. 
Do. 

Very old; black. 

The range of variation not d~pendent upon locality is. more fully indi
cated in the table of detailed measuremm1ts of these skulls given below, 
but certain of the most prominent points of variation are not well shown 
by any series of measurements. Especially is this the case in respect to 
the amount of convexity different specimens present, in which individual 
variationisstronglymarked. One of the most prominent distinctions of U. 
amer:icanus as compared with U. arctos and its varieties is the great con
vexity of the upper outline of the skull, both antero-posteriorly and trans
versely. Anotherfeature is the constriction of the facial portion, giving a 
concave outline to the nasals when viewed in profile. But there are 
exceptions, even to the first of these distinctions, one or two specimens 
occurring (especially No. 2250 from New York) in which the flattening 
of the frontal region is as marked as in average skulls of U. horribi,is. 
This flattening is also well marked inN os. 1155 and 1156, frorri Louisiana. 
The greatest convexity is reached in No. 3484, from Key Biscayne, Fla.; 
this and No. 2250 (New York) presenting the two extremes in respect to 
convexity. No. 3f94, from Georgia, has about the same degree of con- · 

· vexity as the Fkrida. specimen. No. 2250 is also remarkable for the 
shortness of the facial portion of the skull, thereby imparting to it a 
greater than the usual ratio of width to length. In this specimen 
(mentioned by Professor Baird as remarkable for its width*), the width 
is 0.69 'of the length. In another, from Loui8iana (No. 1155), it falls as 
low as 0.54! The average ratio of width to length is about 0.56 to 0.60. 

The teeth of U. americanus seem, in looking at them, to be relatively 
much smaller. than in U. a-rctos, qat, upon careful measurement, the 
difference is quite small, while they are of the same relative size as. 
those of U. horribilis. In U. americanus, the temporal ridges pass more 
abruptly inward towar~ the medial line of the. skull thap. in either U. 
horribilis or U. arctos. . 

The most important distinction presented by U. americanus is the 
form of the last upper molar. In U. amer·icanus, ,the crown is widest at 

; the middle, ,narrowing Uoth anteriorly and posteriorly, but most rapidly 
iposteriorly. The inner tborder is nearly straight; the outer has a promi
:nent medial convexity, while in U. horribilis and U. arctos both outlines 
:are nearly straight and generally about equally convergent. In U . 
.. amet·icanus, the anterior third of the last molar is generally narrower 

"Mam. N. Amer., p. 227. 
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than the middle third, though sometimes equaling it; but it is never 
wider, as it almost invariably is in U. horribilis and U. arctos. The Pu
get Sound specimens have the anterior third the narrowest; in Alaskan 
specimens, it reaches its extreme width, while New York and Louisiapa 
examples present the medium phase. 

The skulls of U. cinnamome~ts do not seem to be in any way dis-: 
tinguishable from average skulls of U. amm·icanus, the distinction l)e- f.. 
tween them being one of color only and inconstant as characterizing any 
particular locality or region. 

The upper molar teeth of U. americanus, as shown by the subjoined 
measurements, differ considerably in size in fully adult specimens. Tht:} 

· first m'olars range in length of crown from 0.40 to 0.52, and in the width of 
the same from 0.27 to 0.42. The second ranges. in length from 0.67 to 0. 78 ; 
the third from 0.94 to 1.22, and in width from 0.51 to 0.67! Iu two speci
mens, with the first 0.44 in length, the third in one has a length of only 
0.94 and the other 1.07! "In another, the leiJI'th of the first molar is 0.41 
and the third 1.11. In still another, with the length of the first molar 
0.43, the length of the third is 0.96. In two ot.hers, while the length 
of the first molar is 0.50 in each, the third molar in one has a length of 
1.22 and in the other 1.15. 

The largest skulls of U. (tmericanus nearly equal in size the smaller 
skulls of U. arctos horribilis, and actually overlap the series from Frank'
lin Bay and the measurements given by authors of the true arctos of 
the· Old World. In view of this fact, and of the great range of it;tdividual 
variation in size, cranial and dental characters, and the unreliability of 
color as a specific character, I too hastily, in former papers,* referred all 
the .4-merican land-bears, including the U. americanus, to the U. arctos, 
which I all! now convinced was a mistake; U. americanus being, I now 
believe, unquestionably specifically distinct, and the Grizzly s~bspecifi-
cally separable from the U. arctos of the Old World. · 

*f Bulletin Mus. Comp: Zool., vol. i, pp. 184-192, Oct., U369; Bulletin Essex Institute, 
vo. vi, pp. 4G, 54, 59, 63, 1874. , 
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3650 Puget Sound ...•.•.... ....... 12.15 11.35 7. 40 
6949 ...... do ............... 10.20 9. 80 6. 00 
8695 Alaska. ............... ---- ........... 9. 75 6. 30 
9477 ...... do ............... ...... 10.07 9. 25 5.15 
3798 New York ............ ......... 11.80 ' 11. 10 7.35 
2250 ...... do ............... ....... 11.00 10.50 7. 55 
3484 Key BiRcayne, Fla .... ........ 13.10 11.75 
1155 Prairie Mor Rouge, La 12.90 12.10 7. 40 
1156 ...... do ........ . ... -... 12.70 11.60 7. 45 
987 ...... do ............... ...... 12.50 11.75 7.35 

1154 ...... do ....... . ....... ....... 11.10 10.30 6.10 
988 ..... . do ....... ~ .•..... 10.60 10.15 5. 95 

3894 Georgia ............... ...... 11.15 10.50 6.10 
. 994 Copper Mines. N.Mex. 9. 90 9. 20 6. 07 

992 ...... do ............... 11.35 10.60 7. 05 
991 ...... do ............... ..... 11.75 10.60 6. 85 

12398 Henry's Lake, Wyo .•. cJ' 11.40 10.60 7. 40 
-

~ 

Measut·ements of seventeen skulls of Unsus AMERICANUS. 
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A 1-4 ce Ol 

:!l p s~'O "'"'"' 
p. p. 0 0 

l'il z z A..., p - p H H .,q 
-- -------- --

2. 80 4. 00 3. 00 1.10 2. 32 2. 85 5. 82 2. 53 2.14 1. 64 8. 03 3.18 2. 55 
2. 48 3. 45 2. 54 1.12 2. 18 2. 35 4. 93 2. 15 2. 07 1. 35 7.10 ' 2. 74 2. 22 
2. 50 3. 60 2. 70 1.10 2. 08 2.43 5. 30 2.15 2. 00 1. 25 7.15 ' 3. 03 ~ 2.07 
2. 33 3.07 2. 40 0. 90 1. 95 2. 33 4. 85 1. 95 2. 00 1. 37 6. 57 2. 50 1.98 
2. 57 3. 80 3.13 1.15 2. 35 2. 74 ' 5. 53 2. 63 2. 22 1. 55 7. 50 3; 30 2. 60 
2. 77 4.12 2. 55 1. 18 2. 25 2. 50 5.33 2 . .J3 1. 85 1. 75 7. 50 3. 33 2.12 
2. 70 4. 25 t. 20 2.53 2. 75 5. 85 2. 62 2. 22 1. 72 8. 60 4. 03 2. 80 
2. 65 3. 80 2. 55 1. 02 2. 68 2. 57 6. 20 2. 78 2. 48 1. 66 ,8. 80 3. 73 2. 70 
2. 65 4. 00 2. 90 1.19 2. 37 2. 50 5. 85 2. 70 2. 38 1. 78 8. 05 3. 75 2. 80 
2. 85 3. 80 3.12 1. 03 2. 50 2. 70 6.10 2. 65 2. 36 1. 62 8. 25 3. 70 2. 30 
2. 44 3. 35 2. 83 1. 10 2. 06 2. 30 5. 30 2. 07 2. 00 1. 35 7. 05 3.15 2. 07 
2.:12 . 3 .. 25 2. 78 1. 00 2.2'3 2. 25 5. 45 2. 20 2. 25 1. 57 7. 20 3. 05 2. 03 
2. 35 3. 27 2. 80 0 .. 96 2. 03 2. 46 .5. 60 2.10 2. 20 1. 35 7. 30 3.15 2. 20 
2. 25 3. 30 2. 80 1. 12 1. 95 2. 30 5.00 2.10 2. 03 1. 55 6. 75 2. 73 2.00 
2. 45 3. 60 '2. 92 1. 08 2. 20 2. 55 5. 60 2. 57 2. 07 1. 54 7. 75 3. 00 2. 50 
2. 56 3. 70 2. 87 1.12 2. 30 2. 40 5. 75 2. 56 2. 05 1. 56 7. 75· 3. 35 2. 30 
2. 55 3. 82 2. 75 1.12 2. 351 2. 60 5. 70 2. 45 2. 00 1. 70 7. 80 3. 35 2. 30 

._ ----------·· ----- - - ---------

~~ ~~ ~~ ~.s ....... g~ :;lrt:l .s 0 ..... 0 
Q) .._.Po Q 

""',..q 
'0~ o..., 0 oro 

.-o.S -o""~ "'='~ l=lrn l=lrnrn 
<P.~ Q)Q)<ll '""" ... ·g 8 <ll:EJ ........ ....... 
·~5 .S;::: ~ -~.S 
$ -~ ~-~~ ;...rn 

a>o ce...- .... Po 
~s ~8:8 ~.s 

- · - -- - -

4. 52 6.15 3. 80 
3. 75 5. 32 3. 25 
4. 00 5.50 3. 47 

' 3. 68 5. 00 3.10 
4. 35 6. 00 3. 70 
3. 78 5. 34 3. 35 
4. 57 6.35 3. 85 

' 4.57 6. 20 3. 50 
4. 30 5. 90 3. 35 
4. 45 6. 20 4. 00 
3. 90 5. 45 3. 50 
3. 62 5. 20 3. 27 
4. 05 5. 62 3. 50 
3. 60 5. 25 3. 40 
4. 26 6. 00 3. 50 
4. 00 5. 65 3. 65 
3. 95 5. 50 3. 35 

'--rJ . 

..., 
rti 

..s 

..... 
0 
1=1 
~...: 

·o ce ........ QO 
'OS 

~ 
§3 
H 

1. 08 
1. 00 
0. 98 
0. 93 
1. 00 
0. 90 
1. 06 
1. 21 
1. 18 
1. 15 
0. 96 
1.11 
1. 08 
1. 03 
1. 02 
1. 07 
0. 95 

Remarks. 

Very old. 
Do. 
Do. 

. 

Middle-aged. 
R~ther youug. 
M1ddle-aged. 
V m;y old; brown. 

Do. 
Very old; black. 

c.i:l 
~ 
1-' 
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Measu1·ements of the ntola1' teeth of URSUS AMERICANUS. 

~ Upper first 
molar. ~lK:or:~: Upper third 

molar. 

Locality. Sex. 
:fi :fi ~ 
bJ) :S b.C fi bJ) ~ 
1=1 :s 1=1 ·-= = "' <I) 

~ 
<I) - ~ <I) ~ 1-=l 1-=l 1-=l 

--------------------1:--------------. 
897 

3857 
81til 
9477 
8695 
1155 
1156 

Saint Lawrence County, New York ......••••...• . .••••. 0.50 
0.52 
o. 50 
o. 45 
0. 44 
0. 42 
0. 50 
0. 50 
o. 4:1 
0. 41 
0. 4~ 
0. 44 
0. 43 

0. 42 
1). 35 
0. 33 
0. 38 
0. 27 
0. 33 
o.a9 
0. 38 
0. 35 
0. 35 
0. 32 
0. 33 
0. 32 

0. 78 
0. 75 
0. 76 
o. 72 
0. 67 
o. 69 
0. 76 
0. 76 
0-70 
0. '75 
o. 71 
0. 68 
0. 70 

987 
1154 

988 
3894 

991 
994 

Pennsylvania .•• ••.............. •.. •. .•........... ...... 
Nulato, .Alaska .. ............... ....... ....... ... ...... . 

-~~~~~~ ::::::::::::::::::::::: ::·::::: ::::::::::::: :::::: . :~~~J~ ~~-r- ~~~~~: ~~::::::::::::::::::::::::: ::: :::::: 
.• ~ • •. do ...•..•..•••................•.•.................. 
.• ,. ••. do ...... .... ....... ......... .... . ................ . 
.•••.. do ......................... .- ............ . .......... . 
Georgia ................................................ . 
Copper Mines, N.Mex ......... ......... ............... . 

.•••.. do ... ........... ........ ......... ................. . 

TABULAR SUMMARY. 

Species. Locality. 

Canis lupus .. ....... . Forts Simpson, Yukon, and 9 .Average . . I 0. 38 
Rae. . 

5. 40 

· Do ........... : .. . Forts Benton and Union . .. 
Forts Kearney and Harker. 
Rio Grande and Sonora .... 
_Forts Simpson, Yukon, and 

16 ........ do . .. .. 9. 45 5. 07 
Do ...•.........• : 
Do ..•............ 
Do .............. . 

Do .............. . 
Do .............. . 
Do ............. .. 
Do ............. .. 

Do ............. .. 
Do-.............. . 
Do .............. . 

Canis latrans .....•. . 
Do .............. . 
Do .............. . 
Do .............. . 
Do .............. . 
Do .............. . 
Do .... : ........ .. 
Do .............. . 
Do ............. .. 

Vulpes alopex ..... .. 
Do ....... · ...... .. 
Do .............. . 
Do ....... .. .... . 
Do ............. . . 
Do ........... .. 
Do ....... ..... . .. 
Do ............. .. 
Do .............. . 
Do. · ........... . . . 
Do .............. . 
Do . ...... ....... . 
Do .............. . 
Do ............... . 
Do .............. . 

Urocyon virginianus. 

Do ............. .. 
J)o . ..... ........ . 
Do ........ ...... . 
Do .............. . 
Do ............. .. 
Do . ............. . 

Do .... : ........ ; . 

9 ........ do .. .. . 9. 69 5. 18 
3 ........ do ..... 8.37 4.31 

Rae. . 
9 . • • . Maximum. 11. 50 ,.6. 20 

Forts Benton and Union ... 
Forts Kearney and Harker. 
Rio Grande and Sonora .... 
Forts Simpson, Yukon, and 

16 ........ do ..... 10. 50 5. 50 
9 .... do ..... 10. 15 5. 50 
3 ........ do . .. .. 8. 75 4. 62 
9 • • • . Minimum . 9. 20 4. 50 

Rae. 
Forts Benton and Union ... 16 
Forts Kearney and Harker 3 
Rio Grande and Sonora.... 9 
Fof.-t Randall . .. .. • .. .. .. .. 12 
Fort Kearney .. • . .. .. .. • .. 10 

~~~tR:~~ii::·::::::::: ·::: 1~ 
Fort Kearney . .. .. . . .. .. .. 10 
California . . . . . . • . • . . . • . • . . 4 
Fort Randall . .. .. .. . . .. .. . 12 
Fort Kearney . . .. .. • . .. . .. 10 
California .. .. .. .. .. .. .. • • . 4 
Alaska .................... 9 
Mackenzie River District . 18 
Upper Missouri.... . ...... 9 
Essex County, New York.. 12 
Europe ................... . 5 
.Alaska.................... 9 
Mackenzie River District . 18 
Upper Missouri........... 9 
Esex County, New York ... 12 
Europe.................... 5 
.Alaska............ . ....... 9 
Mackenzie River District . 18 
Upper Missouri........... 9 
Esex County, New York .. 12 
Europe .................... 5 
Pennsylvania,Washington, 3 

........ do ..... 

.... .... uo 

........ do ..... 

.... Average .. 

........ do .... . 

.... .... do ... : . 

.... Maximum. 

........ do ... .. 
....... do . .. .. 

.... Minimum. 

........ do .... . 

........ do .... . 

.... .Average .. 

....... ·.do, .. .. 

........ do ... .. 

.. ...... do .... . 

........ do ... .. 

..•. Maximum. 

.... . ... do ...• . 

........ do .... . 

........ do ... .. 

........ do ... .. 

.... Minimum . 

........ do .... . 

........ do ... .. 

........ do ... .. 

........ do .... . 

.... .Average .. 
and Virginia. ' 

Texas ................... .. 2 ........ do ... .. 
Southern California ... ... . 
Tehuantepec, Mexico .••... 
Islands off California .... .. 
Merida, Yucatan . ... ~ ... .. 
Pennsylvania, Washington, 

and Vir_ginia. 

3 ........ do ... .. 
3 ........ do ... .. 
3 .... do ... .. 
1 
3 .... Maximum. 

8. 75 
9. 35 
7. 75 
7. 23 
7. 25 
7.69 
7. 60 
7. 95 
7. 60 
6. 65 
6. 95 
7.45 
5. 98 
5. 80 
5. 78 
5. 40 ' 
5. 58 
6.20 
6.10 
6. 00 
5. 68 
5. 70 
5. 70 
5. 55 
5. 40 
5.20 
5. 50 
4.97 

4. 5fl 
4. 56 
4. 20 
3. 80 
3. 75 
4 . . 70 

Texas ................... .. 2 ........ do ..... 4. 60 

4. 50 
4.85 
4. 05 
3.61 
3. 65 
3. '75 
3. 80 
4. 00 
3. 80 
3.38 
3. 50 
3. 48 
3. 20 
3. 02 
2. 90 
2. 80 
3. 08 
3. 32 
3. 28 
3. 20 
2. 95 
3.15 
2. 90 
2. 87 
2. 78 
2. 70 
3.04 
2. 64 

2. 64 
2. 54 
2. 32 
2. 03 
1. 9S 
2. 70 

2. 70 

0. 60 
0.54 
0.54 
0.48 
0.46 
0. 47 
0. 55 
0.58 
0. 52 
0. 57 
0.51 
0.50 

10,50 

1. 22 
1.17 
1.15 
1. 00 
0. 94 
1. 00 
1.18 
1.15 
0. 96 
1.11 
1. 08 
1. 07 
1. 03 

0. 64 
0. 60 
0. 64 
0. 52 
0. 51 
0. 53 
0. 67 
0. 65 
0. 57 
0. 63 
0.57 
0. 57 
0.54 

Remarks. 

Var.fulvus . 
Do. 

"macrurus." 
Var.fulvus. 
Var. alopex. 
Var.fulvus. 

Do. 
"macrurus." 
Var.fulvus. 
Var. alopex. 
Var.fulvus. 

Do. 
"macrurus." 
Var.fulvus. 
Var. alopex. 
Var: virginianus. 

Do. 
Do. 
Do. 

Var. littoralis. 
·var. virginianw:. 

Do . 

Do. 



Species. 

Urocyon virginianus. 
Do .•••••...•..•.. 
Do . .•.•.•.••..•.. 
Do ......•.••...•. 
Do . •.• ~·········· 

Do ...••.....•••.. 
Do . ............ .. 
Do ............. .. 

Felis con color .....••. 
Do .. ............ . 
Do .............. . 
Do ......•..•..... 
Do ....... . ...... . 
Do . .... . ........ . 

Felis pardalis ....... . 
Do ............. .. 
Do . ......•....•.. 

Do ............. .. 
Do . ............ .. 
Do .............. . 

Do .............. . 
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TABULAR SUMMARY-Contimied. 

Locality. 

Southern Califor,nia . . • • • • . 3 . • • . Maximum. 
Tehuantepec, Mexico...... 3 .••..••. do ... .. 
Islands off California . ..... 3 .. • . ... do .... . 
Pennsylvania, Washington, 3 ..•. Mini'' mum. 

and Virginia. 
Texas .•................... , 2 . • • . . ••. do .... . 
Southern California ..... .. 3 ........ qo .... . 
Tehuantepec, Mexico...... 3 -.• ·· . . · ._ ·.·.·_d

0
o ·.- ·.·.·.·. 

Islands off California...... 3 d 
New York alld Oregon.... 3 .... .A.ve~age .. 
Texas and Louisiana..... . 3 _· •·•• .· .M .. a.~o1_ 1n.u·m· . _. 
New York and Oregon.... 3 
Texas and Louisiana . . • . .. 3 . . . . . . . . o ... .. 
New York and Oregon... . 3 .... Minimum. 
Texas an~ Louisiana . . . • . . v

5
" ...... _' . .A. .. v.ioag· .

0
• _· _· 

Mat.amoras, Mexico ....•.. 
Costa Rica . . . . . . .. . . . . . . .. 4 .. • . o .. . 

So:r!1~~~~~~!~oand Cen- 8 :_:_:_:_ .M •• a.,~m:u:m .. . 

Matamoras, Mexico . . . . . . . i 
~g~~h~~c~~-~i·c·~ ~~;ci ·ae;: · :::: ::: :~ ::::: 

tral America. 

4. 63 2. 65 
4. 40 2. 37 
3. 85 2. 23 
4. 62 2. 56 

4.50 
4. 50 
4.·15 
3. 75 
7. 57 
8. 72 
7. 80 
8. 75 
7. 40 
8. 40 
4. 98 
5. 89 
5. 78 

2. 58 
2. 43 
2. 25 
2. 05 
5.15 
5.48 
5. 25 
5. 60 
5. 05 
5. 35 
3. 33 
3. 86 
3. 74 

5. 25 3. 50 
6. 20 4.19 
6. 20 4.19 

4. 50 3. 05 

Remarks. 

Var. virginianus. 
Do. 

Var. littoralis. . 
Var. virginia~us. 

Do. 
·Do. 
Do. 

Var. littoralis. 

In c 1 u d e s the 
Costa Rican 
series. 

.. 
Do ............ · ... 

Matamoras, Mex ......... . 
Costa Rica ..•............. 

5 
4 -~~r~-· 5. 35 3. 60 I n c I u de s the 

Costa Ric an 
series. 

Do ..•............ · Southern Mexico and Cen- .•....•. d,b ..• • . 5. 35 3. 60 
tral America. I 

I.ynx rufus .......... British North .America.... 9 .•• . Average .. 
Do ..........•.... ·washington and Oregon 7 .•• ..••. djb: .... 

5. 01 3. 52 "canadensis." 
5. 03 3. 56 "fasciatus." 

Territories. 
Do............... Texas and Matamoras, Me11: R -... -· · .dr · · · · · 
Do. . . . . • . • . .• • • . United States (mainly Ft. 10 .••..••. d .•••. 

5. 00 3. 40 "maculatus." 
4. 91 3. 47 "ruft~s." 

Tejon. Cal.) 
Do ....•••..••••.. Brit.ishNorthAmerica .... . 9 .•.. Ma~··mum. 
Do............... Washington and Oregon 7 . • • . ••. d ..... · 

Territories. 

5. 30 3. 70 "canadensis." 
5. 50 3. 95 "fasciatus." 

Do. . . • . . • • • . • • . . . Texas and Matamoras, Mex 8 . . • . . •.. d ...•. 
Do ...•.••••.•..•. United States (mainly l)'t. 10 .••..••. dbl . .... 

5. 27 3. 72 "maculatus." 
5. 50 3. 82 " 1·ujus." 

Tejon, Cal.) 
Procyon lotor .••...•. New York, Pennsylvania, 15 AveFage .. 

Do ..••..••..•••.. s:U~~2~of~:~s and Cali- 6 : ~~: .... df ..... 
4. 27 2. 91 

4. 57 3.11 
fornia. 

Do .•• ; ••..••.•• ~. SouthernMexicoandCosta 9 .•....•. d ..•.. 4. 60 3:15 
Rica. 

Do ..••.•..••..••. New York, Pennsylvania, 15 Maxt"mum. 4. 57 3. 0:1 
and Georgia. 

Uo. ········~····· Sofu~~l~~ 'l'exas a4d Cali- . ••. df .... . 4. 78 3. 38 

Do .•••......••••. SouthernMexicoandCosta ..•. d ... .. 4. 85 3. 42 
Rica. 

Putoriusvison .•••••. Alaska (chiefly) ........... 18 0'~ Ave:rrage .. 2.68 
Do ..••.•..•...•.. -New York ................ 13 a~ .... do ..•.. 2. 40 
Do............... Alaska (chiefly)........... 12 0' .••. dp .. • .. 2. 81 
Do ..•.••...•...•....•.. do.................... 6 ~ . · .. . d? .... . 2. 48 
Do ..•.................. do ......... •.......... 12 0' ~ MaX1n1um. 3. 02 
Do ... ·--~-- ...... NewYork....... .......... 6 0' ~ . ... do ..... 2. 60 
Do ............... .Alaska (chi.eily) . .......... I 2 a<!' . Mini6um . 2. 30 
Do ............... NewYork ................. 4 0'~ .... do ... • . 2

3 
.. 
3
17
9 Mustela americana .. Peel River................ 4 0' Average .. 

Do .....•......•.. Yukon River.............. 9 0' ... . do ..... 3. 34 
Do .•••••..••..•.. Fort Good Hope . .•..... ••. 5 0' .••. do ..... 3.24 
Do .. ............. Lake Superior....... . . . . . . 10 0' .. .. do . ~ ... 3, 14 
Do............... Umbagog Lake. Maine..... i:l a .... do . :. . . 2. 96 
Do ..••.......•... Northern New York....... 5 0' .... do ..... 3. 02 
Do .•••.....•..... Peel River................ 4 0' Maximum. 3. 50 
Do............... Yukon H.iver.............. 9 0' .••. do . . 3. 55 
Do . .............. Fort Good Hope........... 5 0' .••. do ..•.. 3. 37 

~~~:::::::::::::: ~~~a~~rr~k~:::::::::::: 1~ ~ ::::~~ ::::: ~:i~ 
Do............... Northern New York .•.. .. 5 0' .... do ..•.. 3. 10 

B~:::::::::::::::, ~~:~o~iru~~~:::::::~:::::: ~ ~ -~i-~::~~ -- ~:~g · 
Do ...... " ........ Fort Good Hope . .......... 5 0' .... do ..... 3

3
: ~~ 

Do........ . ...... Lake Superior............. 10 0' ..•. do ..•. . 

No4--5 

I. 58 
1. 34 
1. 63 
1. 46 
1. 90 
1. 48 
1. 40 
J.18 
2. 07 
1. 98 
1. 95 
1. 7G 
1. 72 
1. 61 
2.12 
2.15 
2. 05 
1. 89 
1. 85 
1. 61'3 
2. 02 
1. 73 
1. 73 
1. 65 

Male. 
Do. 

Female. 
Do. 
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TA.BULAR SUMMARY-Continued. 

Species. Locality. Remarks. 

- ------
Mustela americana .. Umbagog Lake ............ 8 0 Minimum. 2. 73 1. 50 ,( 
, Do ...... , ........ Northern New York ...... 5 0 .. .. do 2. 92 1. 50 .... 
Taxidea americana .. Northern localities ........ 5 ... Average .. 5. 00 3.18 

Do ............... Southern localities ........ 5 . ..... . ... do ..... 4.62 2. 92 
Do ............... Northern localities ........ 5 ..... . Maximum . 5. 22 3. 50 · 
Do ............... Southern localities 5 ...... .... do ..... 4. 75 3.07 
Do ............... N ont.hern localities :::: : ::. 5 ....... Minimum. 4. 92 2. 97 
Do ............... Southern localities ........ 5 ...... .. .. do 4.50 2. 80 

Lutra canadensis .... Newfoundland and Umba- 10 . ...... Average .. 4. 24 2. 79 
. gog Lake, Maine. 

Do ....... --~----- Southern localities ....... . 4 ...... .. .. do ..... 4. 37 2. 86 
Do ............... Newfoundland and Umba- 10 ...... Maximum . 4. 50 3. 00 

Do ............... 
gog Lake, Maine. 

Southern localities ........ 4 . ..... . ... do --•-- 4. 50 2. 95 
Do ............... Newfoundlan.d and Umba- 10 ...... Minimum . 3. 96 2. 53 

gog Lake, Maine. 
Do: .............. Southern localities ........ 4 ....... . .... do ..... 4. 22 2. 75 

Mephitis mephitica: . Western localities ..... , ... 10 ... .. . Aserage .. 3.10 1. 95 
Do ............... New England ............. 10 . ..... .' .. . do ..... 2. 88 1. 72 
Do ............... Southern localities ........ 5 ..... . ... do ..•.. 2. 73 
Do ... .' ........... Western localities ......... 10 ...... Maximum. 3. 50 2. 25 
Do ............... New England ............. 10 ...... ::::~~ ..... 3. 25 1. 85 

·Do ............... Southern localities .....•. . 5 ...... 2. 90 
Do ............... Western localities .... ... . . 10 ...... Minimum. 2. 85 1. 70 
Do ............... New England ............. 10 ....... .... do 2. 70 1. 53 
Do ............. · .. Southern localities ....... . 5 ...... .... do::::: 2. 60 

U rsus arcto.s ......... California ... .. ............ 8 ...... Average .. 14.81 8. 42 Subsp. horribilis . 
Do ........ ' ....... Rocky Mountains:-......... 5 ... ... .. .. do ..... 12.07 7. 81 Do . 
Do ... ~ ........... ~~l~}~~;f:~~: :::: : ::::::: :·. 

3 ...... .... do ··--· 12.77 7. 73 Subsp. arctos . 
Do ............... 8 ...... Maximum. 16.00 9. 20 Subsp. horribilis . 
Do ............... Rocky Mquntains .... ...•. 5 , ...... .. .. do ..... 14.75 8. 50 D,o. 
Do ............... Arctic coast ............... 3· ...... . ... do ..•.. 13.40 8. 65 Subsp. arctos . ~ Do .. ............. California .. ............... 8 ....... Minimum. 13.25 7. 45 Subsp. horribilis. 
Do ............... Rocky Mountains ......... 5 ....... . ... do ...•. 13.25 6. 90 Do . . 
Do .. ...... · ....... Arctic coast ............... 3 ...... .... do . ........ 12.45 7. 25 Subsp. arctce . 

Ursus american us ... G~o;gia, Florida, and Lou- 7 ...... AYerage .. 12. 01 6. 72 
lSlaD!~. 

Do ............... New York ............................... 2 ...... . ... do ..... 11.40 7.45 
Do ............... New Mexico 3 ...... .... do i1. 00 6. 66 
Do ............... Puget Sound ·a~d-A'l~-si~~:: 4 ...... .... do ..... 10.67 6. 21 
Do . .............. G~o.rgia, Florida, and Lou- 7 ...... Maximum. 13.10 I. 40 

I Sian~. 
Do ............... New York ............................... 2 ...... .. .. do ..... 11.80 7. 55 
Do : .............. New Mexico 3 ....... . ... do ...... 11.75 7. 05 
Do ............... Puget Sonnd ~-;d. '_Aj~~ka : ~ 4 ... .. . .. .. do ........ 12.15 7. 40 
Do ............... G~o:rgia, :Florida, and Lou- 7 ...... Minimum. 10.60 5. 95 

1s1ana. 
Do ............... 'New Mexico ~ ............. 3 ...... . ... do 9. 90 6. 07 
Do ............... Puget Sound and .Alaska .. 4 ....... .. .. do ..... 10.07 5.15 

•• 



I 
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SEXUAL, INDIVID UAL, AND GEOGRAPHICAL VARIATION IN LEU
COSTIOTE TEPHROCOTIS·. 

BY J. A. ALLE~. 

. Some months since, my attention was called by.Capt. Charles Bendire, 
U. S. A., to the fact of the existence of a well·marked difference in 

. color between·· the se~es of two varieties of. Leuoosticte tephrocoUs, 
namely, littoralis and tephrocotis. Under date .:.>f January 28, 1876, 
Captain Bendire wrote me, '~There is a good deal of difference between 
the sexes of both varieties; so much that they can in almost every case 
be separated before dissection. The brown on the breasts of the females 
is much duller than that of th~ males." This statement, he added, was 
based on a series of seventy specimens of variety Uttoralis and on a 
series of about a . dozen specimens of variety tephro9otis. Under date 
of April 18, Capt~in Bendire wrote me further on the subject, be in the 
mean time having sent me two lots of specimens, about two dozen 
examples in all, which seem-ed to fully confirm his statements. In the 
later account, in speaking of a series of eighty-five specimens .of variety 
littordlis, of which the sex of each bad been determined by careful dis
section, he says there was nft a singl~ female in the whole lot that was 
as bright as the palest.tinte males. He says further, "I haYe exam
ined over two hundred skin of variety littoralis and about thirt.v of Ya
riety teplwocotis. I find a con taut difference, and have never yet obtained 
a female which I could not eadily distinguish from a mal.e before skin
ning; but, nevertheless, ev ry specimen was dissected, and the sex not 
guessed at." With this lett r was forwarded to me by Captain Bend ire a 
series nf thirteen skins of var ety littoral is and three of variety tephrocotis, 
which were selected imparti lly by himself and -Lieut. George R. Bacon, 
to show the extreme ranges f variation in color in the two sexes of each 
variety. The series of variety littoralis was taken from a lot of eighty-two 
skins, and is stated to em brace two of the brightest females and several 
of the dullest males of the 1 hole lot. Separating the series by color, 
without reference to the lab Is, I found, on looking at the labels, that I 
had placed all the females i on'e series and all the males in the other. 
In the case of only one spec men was there any reason for hesitancy in 
making the separation; but this even', I found on reference to the label, 
I had placed in its proper s ries. The general aspect of the two series 
I found was quite different, noticeably so at a considerable distance, 
through the much paler tin s hf the females. "Several of the skins", 
adds Captain Ben dire, . "ar poorly· prepared ·; but they will answer 
every purpose for descriptio ! and I repeat my statement that they rep
resent the brightest females an dullest rnales of the 'Whole lot." Lieutenant 
Bacon, who assisted in mak· g the selection, says (writing at the same 
time) that the series sent to e was made up with great care, so as to 
show the dullest and brightest of each sex. "J ha\"e prepared", Lien
tenant Bacon adds, ''-someeig tyskinsofvariety littoralis, and have found 
no difficulty in distinguishin tlw sexes before skinning. I have not 
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found one female as bright as the dullest male. It is my opinion that 
the same remarks apply to variety tephrocotis." 

The above st~tements of Captain Bendire and Lientenant Bacon are 
made in reference to some very positive remarks by Mr. Robert Ridg
way, in his recentvery elaborate monograph of the genus Leucosticte, in · 
respect to sexual variation among the different forms of this grc;mp. Mr. 
Ridgway says, "The American species of this genus fall into two dis
tinct groups, according as the sexes do or do not difl:'er in appearance. 
In L. tephrocotis, in all its forms, there is not the slightest sexual differ
ence; but, in .L. atrata and L. australis., the distinction is very marked."* 
Under the bead of L. tephrocotis var. littoralis, Mr. Hidgway further 
says, "In regard to the two sexes, as compared to one another, there is 
the st~me absolute similctrity in appearance a.nd s1~zet that exists in grisei
:nucha and tephrocotis,.many females t being more brightly colored and 
some larger than some males. The apparently larger average of the • 
-dimensions of the [sm:en] female[sJ indicated in the abo\e measurements 
·is no doubt due to the small number. of specimens of the sex examined."t 

Mr. Ridgway's tables seem to indicate that the sex was known in only 
-a small proportion of his s-pecimens, namely, in fourteen (seven males and 
.seven females) out of forty-eight in variety littora.lis, and in about one
third in va:riety tephrocotis. As already stated, Captain Bend ire's speci
mens, in whicJ;l the sex was carefully determined by dissection, show 

.a very considerable constant sexual difference in coloration, and, as will 
be presently shown, also in size. 

Through S()[Ile. unfortunate inadvertence, an important error has crept 
·into Mr. Ridgwa;y's table of comparative measurements given on page 
·•60 (l. c.); the measurements of the, two sexes of L. tephrocotis being giv·en 
.:as, male, wing, 4.21; tail, 3.12; female, .wing, 4.16; tail, 3.12; thus ap-
parently sustaining 1\ir. Eidgway's generalization in respect to the 
absence of difference in size in the two sexes of this form. In examin

.ing Captain Bendire's specimens, however, I was struck with the appar
-ently smaller size of the females; and, on referring to the mea11urements 
recorded on .liis labels, this apparent difference proved to be real. I 
then turned to Mr. Ridgway's table of the measurements of L. tephrocotis, 
.and; carefully computing the averages given by l\fr. Ridgway, I met with 
·.quite different results, the thirty-four females giving an average length 
of wing of 4.05, and of tail of 2.97, 3;gainst the 4.16 and 3.12 given by 
:1\'Ir. Hidgway, and of course giving a considerably smaller average than 
for the males, namely, 4.05 against 4.21 for the wing, and 2.97 against 
-3.12 for the tail. 

The· averages given in the same connection by 1\'Ir. Ridgway for the 
two sexes of L. littm·alis (seven males and seven females) are borne out 
by the table of measurements on which they are based, and seem 
to indicate · that there is no sexual variation in size in this form. 
Through the kindness of Captain Bendire, I have before me measure
me'nts (sent to me by my special request) offorty-twomales and twenty-six 
females of L. littoral,is, in which the "iing averages respectively 4.23 
for the males and 4.05 for the females. In addition to these, seven 
~ales and six females, which he bad previously sent me, gave 4.19 for the 
length of the wing in the male and 4.02 for the same in t.he female; thus 
showing that not only in coloration but also in size there is a .well
marked sexual variation in thi~ form as well as in tephrocotis, about the 

*"Monograph o.f the genus LeucoBticte," etc., Bull. U. S. Geo:og. and Geograph. Sur-
vey of the Terl'itories, No. 2, second series, p. 60, May, 1870. · 

t Not italicized in the origina1• 

t Loc. cit., p. 75. 
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same, in fact, as occurs. in L. australis, in which and in L. atrata lVIr. 
Ridgway admits it to be well marked. 
- L. griseinucha is the only other American form of Leuco8ticte alleged 

by Mr. Ridgway to show no sexual difference in size or color .. 
In respect to individual variation, Mr. Ridgway remarks -as follows: 

"There is no noticeable ran-ge of individual variation among typical 
examples of any form~ and it is only the trans-it-ional specimens connect
ing two races of one species that vary at all from the normal standard ", * 
etc. (l. c., p. 60). "Regarding the subject of individual varia~ion, we 
shall say little, since the immense ·series at our command shows that 
this is really insignificant" (l. c., p. 58). These remarks are made ·in 
reference to statements of mine quoted by Mr. Ridgway, in which I say 
that "it seems probable that some -of the differences whereo~ certain 
speciest of Leucosticte have been founded may be only individual varia-

. tions". This remark had reference to a series of mounted specimens in 
the Museum of the Boston Society of Natural History, collected at Cen
tral City, Colo., by Mr. F. E. Everett . . My remarks respecting these ' 
Mr. Ridgway also quotes (l. c., p. 55), and, without having seen them, in 
commenting on them in foot-notes, assigns them, with great positiveness, 
to his different species and varieties of Leucost-icte. In point of fact, there 
is a considerable range_ of color-Tariation in birds of the same sex from 
the same localities, referable, unquestionably, to the same varieties. 
These affect not only the inteusity .of the general tints, but· the areas of ~ 
dusky and ashy markings about the head, as Mr. Ridgway's own comments 
under L. littoral-is sufficiently show. Whether _ or not .su-~h specimens 
form the intergrading links between varieties is immaterial to the point 
at issue. ·-

In respect to i~dividual variation in size, it is sufficient to say that 
the length of the wing varies in males of variety littoral is from 3.90 to·4.50, 
and in the females from 3.88 to 4.25; in variety tephrocotis (see Mr. Ridg
way's tables), from 4.00 to 4.4(} in the males, and from 3.90 to 4.30-in the 
females; in variety grisein'ucha, from 4.25 to 4.75 in the males, and from 
3.90 to 4.80 in the females! It seems a priori improbable· that such 
a wiue range of individual vari~tion in size should obpain without there 
being also considerable variability in color. Such a state of things 
would certainly b.e an exceptional and noteworthy fact in our present · 
knowledge of individual variation among birds. 

As the present forms a convenient opportunity for noticing som~ other 
strictures by Mr. Ridgway on some general remarks of mine respecting 
this group, I will add a few words respecting geographical' variation 
among the different forms of Leucosticte. l\fr. Ridgway, in commenting 
on my attempt "to show a correlation between the distinguishing char
acters of the different forms of this genus and the recognized general 

, laws of geographical variation", in which I claim the northern forms to 
be larger, with more ash on the head, etc., says that, respecting these 
statements, ~'there is need of correction. There is no · such var-iation 
fro_m the north southward as that stated in the passage quoted, for the 
northern form8 are qu·ite as· brightly colored as the most s~uthern ones,- t 
while in the gray-headed races of L. tephrocotis it is the more southern 
one (var. littoralis) which has the most gray. Thus, in this latter race 
the throat is more or less gray, frequently entirely gray; while, in var. 
griseinucha, the whole throat is black. Var. _qriseinucha is also much 

*Not italicized in the original. 
t Referring/ among others, to" L. campestris, a form Mr. Ridgway himself does not 

regard as even varietally distinguishable. 
t Not italicized in the original. 
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brighter-colored than its southern ally, the red being not only deeper 
and more extended, but the brown of the body is darker and richer! 

The fact that littoralis has more gray on the head than tephro
cotis cannot be explained by stating that the former is more northern in its 
distribution, for such is not the case, since the breeding g.rounds of var. 
teph1·ocotis are quite as far northward in the interior as those of var. lit
toralis is on the coast. We must, therefore, look to some other explana
tions of these variations than the laws of climatic modifications which 
are' now recognized. The single instance.· of apparent correspondence 
to a general rule of geographical variation is seen in L. griseinucha of 
the Alaskan coast, which is more northern in its habitat than L. littoralis 
of the more southern North-Pacific co:1st, and is also larger in size."-
(Loc. cit., pp. 58, 59.) · 

From much of the above I must beg leave to dissent, as matters of 
fact. In the first place, L. australis was one of the forms to which I 
especially referred, and whieh, because it has since been considered by 
him as a species rather than a variety, Mr. Ridgway leaves wholly out 
of consideration in this connection. It is, however, one of the "forms of 
Leucosticte" to be considered, and is also _the most southern, the sTna.llest, 
and by far the brightest-colored.* Climatologically considered, L. 
tephrocotis is the ne:xt rnost southern,t i~ the next in size (at least is not 
larger than variety littoralis), and has the least ash on the head. The breed
ing-range of L. littoralis is not known, and this form has not yet been 
taken on the "southern part of the North-Padfic coast", unless Alaska 
can be so considered. In size, it does not appreciably differ from L. 
tephrocotis. It probably passes the summer in the interior, to the west
ward of the breeding-range of L. tephrocotis, and hence under rather more 
northern climatic conditions. L. griseinucha is the most northefn and 
much the· largest. Its darker colors are easily explainable on climatic 
grounds, or by "the laws of climatic modification which are now recog
nized". Its darker colors simply correlate-with those of the generality of 
the varietal forms of Birds and .Mammals, inhabiting the same region, 
remarkable for its immense annual rain-fall and great humidity of 

11 L. "atrata "I have· purposely omitted in this consideration. If, however, it is any
thing more than a mel!\notic phase of variety tephrocotis, it finds jn that form a very near 
ally, and if entitled to specific, or even varietal, recognition, gives further proof of the 
generalization here proposed, it being .much darker and smaller than tephrocotis. Mr. 
Ridgway says of atrata, " the pattern of coloration is precisely similar to tha.t of ~
tephrocotis, but the totally different tints (black or dusky-slate, instead of chocolate
brown), and the very rnarked difference between the sexes,* separate it at once as a distinct 
species. · It may be suggested that it is a melanism of tephrocotis; but, if this were so, 
there .would be no such entire uniformity of characters as is exhibited throughout the 
series of five specimens, w bile in tephrocotis there ·is not the slightest sexna.l difference in 
colo-rs."* It will be noticed from the above that one of the strong points relied upon by 
Mr. Ridgway as distinguishing atrata from tephrocotis is the supposed absence of sexual 
variation in teJ_Jhrocotis, and its presence in atrata, a distinction founded on error. 

tIn this view I find I am sustained by Mr. C. E. Aiken, who says," From these facts, 
and information derived from othe.r sources, I infer that the gray-cheeked variety 
(littorali8) is the most northern race, and that many of them do not find their way so 
far south [as Canon City, Colo.] except in severe winters. In this belief I am strength
ened by the fact that, of sixty birds killed in Wyoming in 1870, all but one or two were 
typical tephrocotis; that tephrocotis occupies, during the breeding season a more south
ern locality than the preceding [littoralis], and winters, regularly, in the Rocky Mount 
ains of Colorado, and even farther south; that aust1·alis inhabits the next lower section, 
breeding in Colorado, and probably ~xtending into the British possessions, but winter
ing, for the most part-especially in severe winters-south of this Territory; that 
.atrata, if anywhBre common, must occupy a more southern locality."-(Quoted from 
Mr. Ridgway's Mon., l. c., pp. 621 6:~.) • 

*Not italicized in the original. 

I ~ 
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climate;'* a fact that Mr. Ridgway seems for the moment to have for .. 
~~~ • . . 

As a further contribution to the history of Leucosticte tepkrocotis, I 
append the measurements of seventy-seven specimens of varieties litto
ralis and tephrocotis, kindly sent me by Captain Bendire. As the meas- . 
u.rements w~re made by the collector from fresh specimel,ls, and as the 
sex of each specimen was determined by actua.l dissection, t.hey ~re of 
special interest in the present connection. 

Measureme!"t8 of LEUCOSTICTE TEPHHOCOTIS var. LITTORALIS. 

... 

Locality. Date. Collected 'by-

---.,-----------1---------- ---.---------

Camp Harney, Oreg .............................. ~.. 0' 6. 75 4. 00 2. 70 ,Capt. Charles Ben dire. 
Do ..................•...........•.•...... .-..•. · (f' 7.00 4.32 3.00 Do. 
Do . . . . . . • • . . .. . . . . . .. • .. . .. . . . • . .. .. . . . . . . . .. . 0' 6. 65 4. 00 2. 70 Do. 
Do ... : ........................................ 0'• 7. eo . 4. 21 . 2. 90 Do. 
Do .. : ..•.... ' ..•...... ~ ..... :. ~ ........... . .... 0' 7.00 4. 25 2.75 Do. 
Do . .. .. . . . . . .. . . .. .. . . . . . .. . . . ... . .. . . . . • . . . . . . 0' 6. 90 4. 25 3. 00 Do. 
Do ....................................... . .... 0' 7.00 4.30 3. 00 Do. 
Do ......... ~ .................................. 0' 7. 00 4. 37 3. 05 Do. 
Do . . . . • . • . • • . • • . • • . . . . . • . . . . • . . . . . . . . . . • . . . . • . 0' 7. 00 ·4. 00 3. 00 Do. 
Do ....• ~ •.•.• ~ •. .-............................. 0' 7.00 4;25 2.90 ·Do. 
Do ............ : ...................... . . • • • • . . . 0'. 7. 00 4. 25 3. 00 Do. 
I>o .•••••••••••.••••••.•••••.•..••• •• • : . .... • . . . 0' 6. 95 4. 20 2. 88 Do. 
Do ............................. : .............. · 0' 6.60 4.15 2.90 ' Do. 
Do ....... , ........................... · .. • . • • . . . 0' 6. 75 4. 00 2. 90 Do. 
Do .................... ; ...................... ·. 0' 6. 65 4. 00 2. 95 Do. 
Do ................................ ·.... .. .. . .. ... 0'· 6. 50 4. 09 2. 75 Do. 
Do .................................. _. .. . . . . . .. 0' 6. 90 ·4. 25 3. 00 ·no. 
Do ................................... : .... . ·•. .. 0' 6. 50 3. 90 2. 75 Do. 

I!~-:~:-::::::~ ii~!ii: :::: !.1!!1: ::rm: f i U ! ~ II ::~::::: ::· 
Do ............ ~ ..................... .. ......... 0' 6.75. 4.20 2.75 . Do. · .: ·· 
Do ................................... · . ... .. . . . 0'. 7. 00 4. 30 2. 80 Do. 
Do ..................... :. .. . .. • .. .. .. .. . . . .. .. 0' 6: 93 4. 32 2. 96 Lieut. Georg~ R. Bacon. 

~~::::::::~::::::::::::::::~::::::: ~: ::::::·::: ~ - ~: gg . !:~~ ~:~~ ~-~: 
Do ........................................ ~ · --- . 0' 7 00 4 42 2 90 ' Do 
Do ................... : ........................ 0' 1:oo 4:25 2:90 1 Do: 

~~:::::::::::::::::::::::::: .::::::::: : ::::::::.:. ~ . ~J~ ::~~ - i:~~ ~~: 
Do . ...... - ........ -.. •.. . . ... . . . . . .. • . . . . . . . . . . . 0' . .6. 80 4. 3~ 2. 95 Do. 
Do .............. · .•• , ............. "... . .. • . . . .. 0' 7. 03 4. 31 2. 93 Do. 
Do ............................................ 0' 6.95 4.3~ 3.00 Do. 
Do . . • • . . • • . . . .. .. .. .. . . . . .. . . . . . .. . . . . .. . . . . . . 0' 6. 30 4. 05 2. 68 Do. 
Do .......... -............... -' .... . . . . .. .. . . . .. 0' 6. 75 4. 21 2. 70 Do. 
Do . . . . .. .. ... . . . . • .. .. . . .. .. . . . . . . . . .. .. ... . . . .. 0' 6. 98 4. 35 2. 95 Do. 
Do ............................................ 0' 6. 94 4.18 2. 75 Do. 
Do . . • • . . • • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 0' 7. 05 4. 37 2. 87 Do. 
Do ........................... . ....... . ...... . .. 0 6. 75 4 . . 3~ 2. 75 Do. 
Do . .. • .. • . .. . . .. • .. .. . . . • .. . . . . • .. .. • . . .. . . • . . 0' 7. 05 4. 3* 2. 96 Do. 
Do ......................... . ........ 1 • • .. • • • • . 0' 6. 75 4. 25 ' 2. 90 Do. 
Do ......................... .. ................. 0' 6. 75 4. 2~ 2. 95 Do. 
Do. .. .. . .. .. .. . . . . . . . .. .. .. .. . • .. . . .. . . . . . . • .. 0' 7. 00 4. 1~ 2. SO Do. 
Do... . ............................... .. • .. .. .. ~ 6. 75 4. 00 2. 65 Capt. Charles Ben dire. 

~~::::::::::::::::::::::::::::::::::: ::::::::: ~ ~: ~g t ~~ ~: ~g ~: 

~~: :::::::::::::::::::::::::::::::::: :: :·::: ::: ~ ~: ~ t gg !: ~~ E~: 
~L~::~::::::::::::::::::::::::::::, ::::::: 1. i:~ . i~ ~~ ~!: 
Do .................... · ......... ·....... . . . . . . . • . Q 6. 95 . 4. 12 3. 00 D6. 
Do . .................................. Mar. 1 ~ 6. 65 4. 00 2. 75 Lieut. George R. Bacon .. 
Do .......................... . ....... . ,Jan. 6 ~ 6. 75 1 4. 13 2. 75 Capt. Charles Bendire. 
Do ................................... Feb. 26 ~ 6.75 4.02 2.65 Do. · 

*See Bull. Mus. Comp. ZoOlogy, vol. ii, pp. 237, 239, .April, 1871; Proc. Bost. Soc. 
Nat. Hist., vol. ~vi, pp. 279-284, June, 187 4. 
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Mtasurements of LEUCOSTICTE TEPHROCOTIS var LITTOR'.A.LIS-Continued. 

Locality. Collected by-

-------------------------·1---~------
Camp Harney, Oreg ! .... .................. .Jan. 26 ~ 

~~:: ::::::::::::::::::::::::: :·. :::::: ~:~: ~ ~ 
Do .•••...•..•.•.••........•••••..••..••••••.•. <j> 
Do ......................... _, ••••..••...••..... <j> 
Do .••••.•..••••.•.•.•.••.•...•••.......•.•.... <j> 
Do ..•..••.••..••...•..•...•.••.....•....•.•... <j> 

Do .••.••...•..•.••..•.•.•.••••...••.. ········-~ 
Do ............................................ . 
Do .••••.•••••....•....••..••......•...•...•... 
Do .•••..•• ~ ••.••.••••••..•..•..•...•...•.•.... 
Do ..•..••••.........•...•.....•.••••....•..... ~ 

~~::::::::::::::::::::::::::::::::::: :::::: :·:: ~ 

6. 70 
6. 75 
6. 50 
6. 65 
6. 50 
6. 60 
6. 75 
6. 50 
6. 70 
6.68 
6. 70 
6.60 
6. 6S 
6. 95 
--

4. 00 2. 85 
4.05 2. 8S 
3. 92 2. 50 
4. 00 2. 65 
4.12 2. 90 
4. 00 2.50 
4.00 2. 75 
4. 00 2.75 
4. 00 2. 75 
4. 00 2. so 
4.00 2. 90 
3. 95 2. 75 

. 3. 88 2. 78 
4.12 3. 00 
----

Average of 49 males . . . • . . . • . • . . . . . . . • . .. . • • . 6. 82 4. 22 2. 89 
Average of 2S females. . . . . . . . .. . . • . • • . . . . • . . 6. 67 4. 01 2. 76 

Lieut. George R. Bacon. 
Do. 

Capt. Charles Bendire. 
Lieut. George R. Bacon. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do . 
Do. ·~ 

Meas·u1·ements of LEUCOSTICTE TEPH.ROCOTIS var. TEPHROCOTIS. 

Locality. 

Camp Harney, Oreg .................. ·'"' ...... . 

~~ ::::::::::::::::: :·:::: :::::: ·.:::: :~::: 
Do .•.••...•..... ~ ...................... . 
Do •. ~ •••..••••..• . .•.•.........•..•.••.. 
Do ••••••••...... ; ........•......•....•... 
Do .••....••..•... · •.......• ; ............ . 
Do ..................................... . 
Do ..................................... . 
Do .................................... . 
Do .......................... . .......... . 
Do •••. : ............................... .. 
Do .................................... .. 
Do ..................................... . 
Do .•••••••••... .-........................ . 
Do ...................................... . 
Do ..................................... . 

~ 
Q;l 
w. 

~ 
bli 
~ 
Q;l 

...:l 
--

6. 85 
6. 85 
6. 59 
6. 75 
6.85 
6.80 
6. 75 
6.80 
6.50 
7.18 
6. so 
6. 75 
6. 85 
6. 50 
6. 60 
6. 25 
6. 70 

bi: 
~ 

~ ·a 
E-1 

--
4. 25 2. 85 
4. 25 2. 85 
4.12 2. 75 
4.1'2 2.60 
4. 45 2. 95 
4.08 2.62 
4. 20 2. 70 
4. 25 2. 78 
4. 25 2. 75 

. 4. 39 3.00 
4. 30 2. 75 
4. 00 2. 62 
4. 25 2. 90 
4. 00 2. 50 
4.15 2. 70 
4, 00 2. 50 
4.16 2. 75 

, Average of 11 males..... . . .. .. . • .. . .. . . . . . .. .. • • 6. 79 4. 24 2. 7S 
.average of 6 females .. .. . . . .. .. . .. . • . .. .. .. .. .. 6. 61 4. 09 2. 66 

Collected by-

Lieut. George R. Bacon. 
Do. 
Do. 
Do. 

Capt. Charles Bendire. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Lieut. George R. Bacon. 
Do. 

Capt. Charles Bend:ixe. 
Do. · 
Do. 
Do. 
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