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NOTES O N  G E O M Y S  BUHSARJUS,  T H E  

POCKET-GOPHER. 


BY HENRY LESLIE OSBORN, P H . D . ,  ST. PAUL,  RIINKESOTA 

PENDINGthe publication of a fuller account of this in- 
teresting creature, i t  seems to  be worth while t o  call the 
attention of students of the subject t o  some of the more 
interesting points already determined. The  aninla1 is well 
known in the northwestern United States, where in some 
regions, its habits protecting i t  from capture, it becomes 
a very great pest. In  the vicinity of St. Paul, Minn., its 
traces are t o  be seen in open fields, where i t  can be re-
cognized by the mounds of finely grained dirt that  mark 
its excavating operations. It is very shy and largely 
nocturnal, but in more sparsely settled places i t  is seen in 
the day-time. I have never seen i t  in the fields that  are 
near my home, but its mounds are common about here 
everywhere. The fossorial habit is thus less positive and 
axclusive than in the mole and in the mole-rat of Europe. 
Yet this animal is truly subterranean, and its structure ill 
many interesting ways is a departure from that of ordinary 
rodents. I n  its work of digging i t  goes into its burrow 
head foremost,using the head and fore limbs nearly equally. 
The  dirt as i t  is loosened is first kicked under the animal 
till i t  is collected in a mass, when the creature turns about 
and with the fore limbs pushes i t  up out of the way. The 
animal is thus an important agent in this vicinity in that  
work of the circulation of the ingredients of the soil that  
Darwin showed us is one of the important parts played by 
earth-worms in the world economy. 

THEPOCKETS.--The anterior part of the head of the  
pocket gopher is unusually elongate for a myomorph, so 
that  the incisors are pushed out a long way in front of the 
molar region. This anterior region is, by reason of the 
great compression of the palatal region and the consequent 
narrowing of the roof of the mouth, well adapted for the 
ingrowth of the hairy portion of the upper lip, so that  the 
latter surrounds the upper incisors, reducing the palatal 
area to  a very narrow groove in the centre of the roof of 
this part of the  mouth chamber. The  entire roof of the 
mouth is covered with hair and is closed behind a t  the 
level of the  molar teeth by a constriction that  leaves only 
a circular opening a t  the rear closed by the  short tongue. 
This anterior portion of the mouth may be called the 
vestibule, as i t  leads also to  the pockets. I t  is really 
more external than internal, and this character is of im- 
portance in the use of the mouth as an organ of excavation. 
The  pockets are apparently the homologue of the cheeks. 
They are bounded by a fold of skin on the outer side which 
arises from the maxillary region of the face and runs 
downward to  the lower jaw some distance behind the bases 
of the lower incisor teeth.' Inside this fold of skin the 
pockets run backward to  the level of the hinder border 
of the scapula. The  pockets thus situated are lined in- 
ternally with the  softest hair and like the vestibule already 
noted are really external cavities and not a part  of the 
mouth. The  indications from a study of the pockets 
in other rodents, as  well as from the anatomy of Geomys, 
are that  the pockets, though thus external, are the  homo- 
logues of the cheek cavities and that  the clothing of hair 
is a secondary character. 

The  muscular structure of the pockets is interesting. 
The  muscles are presumably part of the paniculus carnosus, 
though they are directly attached t o  the bony skeleton 
specialized for their peculiar functions. There are three 
distinct sets of muscles present; these are, first, a circular 
muscle that runs around the margin of the pocket in its 
outer bounding fold. This by its contraction would seem 
to  purse the opening of the pocket. The second set of 
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muscles are those that  1will call the protractors of the 
pockets. These are two in number on each side. They 
are spread out in the skin of both the inner and outer 
posterior portions of the pockets, and their fibres converge 
forward to  finally form somewhat definite bands. 'The 
outer of these is attached in the skin a t  the origin of the 
fold on the upper jaw. The  other is attached to  the 
lower attachment of the fold a t  the lower jaw. These two 
muscles thus surround the pocket, and their contraction 
pulls its recess forward t o  the opening of the vestibule. 
The  third set  of muscles are the retractors of the pocket. 
'These arise funnel-wise from surface of the pocket both 
011 its inner and outer aspects, and they run backward and 
dorsally parallel t o  the fibres of the latissinlus dorsi and 
totally free from the skin. They form a band three or 
four inches long and nearly an inch wide and are finally 
inserted in the tendinous aponeurosis that  covers the in-
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sertion of the latissimus dorsi and is attached t o  the 
neural spines of the anterior lumbar vertebra.  These by 
their action retract the pockets. As t o  the use of the 
pockets, i t  has been erroneously thought in general among 
the people where the gopher is common that  its pockets 
are used in the removal of dirt. Not a single well ascer- 
tained fact can be cited in proof of this notion, and i t  has 
been certainly ascertained that  the pockets are used for the  
reception of the harder portions of the food which are re-
moved in them t o  be stored away for winter use. The  
softer parts of the food are eaten and digested a t  the time. 

THF VERTEBRAL cervical vertebrz, seven (~OLWMN.--The 
i n  number, are rat he^ small, ant1 in this way i t  result.; that 
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the neck region is short and the head brought nearer the 
shoulders. 'This diminution of the size of these vertebrz. 
is not confined to any one, but is shared by them all. l'he 
second, however, has a very large neural spine. The 
seventh cervical vertebra is peculiar in being closely re-
lated to the first dorsal by its transverse processes, and 
the tubercle of the first rib articulates nearly ecjually with 
this cervical and with the first dorsal. 'The first rib is un- 
usually stout, and its head is somewhat enlarged. The 
vertebrz of the back aild loins do not call for special 
comnient ; there are twelve dorsal ant1 seven lumbar 
vertebr;e. I t  is perhaps worth while to note in passing 
that the lumbar vertebrz do not present any of those 
strong processes so noticeable in many of the rodents (as 
for example Lepus), but they are small and compact. 
'l'he sacrals are, however, very exceptional in their 
character. l'here are five vertebrre in the sacrum. 'I'hese 
are immovably anchylosed by their transverse processes 
into one piece. 'I'heir neural spines are widened and thick- 
ened at the summits so as to  form a longituctinal ridge with 
only small openings between the spines. In the same way 
the laminre of the arches are broadened ant1 flattened to 
form an area sharply ridged on the margin and which 
posteriorly meets and anchyloses with a growth from the 
ischium in a manner somewhat recalling the pelvis of a 
bird. A somewhat similar condition is to be found in the 
pelvi of the two-toed sloth, C h e L p i i ~  //uf~t~(zrtzii The first 
and second sacral vertebrz are immovably grown to the iliac 
bones by a surface that extends over the entire inner side 
of the ilium of each side, and the third sacral vertebra joins 
partially in the formation of this articulation. The fourth 
is free laterally, as is the hinder part of the third, but these 
are completely grown to their neighbors, both before a:ld 
behind. 'There are seventeen caudals. 'I'hese are short 
and stout, anct the anterior ones are supplied with strong 
processes for the attachnient of strong muscles. 

THEANTERIOR 'I'lieI,~nrir.--A stout clavicle is present. 
scapula is short and broad, its coracoicl portion is drawn 
out into an unusually long process. l'he spine of the 
scapula is very high, and the acromial process is greatly 
elongate and drawn out beyond the level of the glenoid 
cavity. (Cf. Bathyergus.) An additional strong ridge 
traverses the posterior border of the scapula, to which the 
immense triceps is attached. 'The humerus is short and 
stout, its deltoid ridge is very strong and angular, the 
distal end is very broad and drawn out on either side into 
huge areas for muscular attachment. 'I'here is no en-
tepicondylar foramen (though one is often present in 
rodents)" 'I'he radius and ulna are short and strongly 
compressed and furnished wit11 sharp angular ridges that 
traverse their length. 'l'he olecranon process of the ulna is 
very long and strong, as is to be expected from the huge 
triceps already referred to. A long curving bone, " fal-
ciform," is articulated to the radial side ctf the wrist in 
addition to the pisifor111 bone. 'This is the supportin~;r 
piece for the great cl~llosity of the wrist. 'I'he meta-
carpals are not of equal size, the first and seconct being 
smaller and the middle one being the largest. The first 
row of phalanges is short, anct the second row is reduced 
almost to a merest rudiment; the distal, iulgual, phalanges, 
however, are large, and the midclle one is largest 
of all. 'This is with reference to the production 
of the immense nail, whicl~ is the chief one used in the 
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act of digging. 'I'his reduction of the proximal phalanges 
so as to allow a more direct pull on the terminal digit, 
where the chief resistance comes, is paralleled in the 
structures of the fore Iin+ of cetaceans, for instance. The 
reduction of the neck in the gopher is also a similar case. 

l'as P o s , r n ~ ~ o ~  pelvic has already L~nin.--The bone 
been partly described in speaking of the sacrum. I t  is so 
peculiar that it will require a somewhat detailed description. 
'I'he acconlpanyiilg drawings will help to make the matter 
clearer. 'I'he iliac portion of this bone is divided on its ectal 
surface by a very strong ridge into two parts, above and 
below the ridge, respectively. 'This ridge, furthermore, 
terminates anteriorly in a hook-shaped process which 
projects obliquely outward and backward. The ischial 
portion of the pelvis is drawn out into three strong pro-
cesses, the most anterior of which is, as already stated, 
anchylosed firmly to the sides of the fifth sacral vertebra. 
?'he pubic portion of the pelvis is reduced to a narrow 
and very slight bone, which, instead of running inward to 
meet its mate and form a pubic arch,as is general in the mam- 
malia, runs parallel or divergingly, according to the sex of 
the specimen. In the female there is no symphysis pubis, 
the two sides being widely divergent, as in birds. In the 
male the pelvis is niuch like that of the female, but there 
is a narrow bridge of bone across the interval between the 
widely parted parallel pubic bones. The appearance of 
this leads one to regard it rather as an ossification in 
tendon than any portion of the pubic bone. I have not as 
yet, however, had the good fortune to see any embryonic 
illaterial and have no proof to offer on the homology of 
this structure. 

'The femur is not nearly so stout as the humerus. The 
tibia and fibula are anchylosed, as is usual in Myomorphs. 
The fibula is very slender. l'he hinder foot is smaH and 
not peculiar, the work of digging being apparently con-
fined \vholly to the anterior limb. 

i l N  IMI'ISACHMENT oI?"SCHOOL BOTANY." 

I:Y (;I:.ORCrE: ti. HUl)SON, VICE-PRINCIPAL STATE NORMAL 

A N I )  T R A I N I N G  SCHOOI,, PLATTSBURGH, N. Y 

I aar in hearty sympathy with the protest in ,Tcicnce for 
Oct. 20,  1893, entitled " A Mistake in Teaching Botany," 
rind for that reason cannot let the communication under 
the sanie title in .S'cic~iceof Dee. 8 pass without criticism. 

'I'o avoid cooiusion I wish it to be distinctly understood 
that the following remarks are made with reference to 
botany in the high school and not in the kindergarten 
nor in the elei~ientary schools. Bearing this in mind, 
let us first take the statement of the critic, on page 318, 
that '"l'here was, some years ago, a disposition to begin 
the stiitly of a science at the bottom and work upward, . . . 
1:ut a few years' test showed the many disadvantages of 
this method, :ind the opposite, or older, plan has been 
readoptet?." 'L'l~is statement is, to  say the least, un-
fortunately e~pressed. I have yet to see an arithmetic 
that begins with cube root and works ( J ( ~ ' ( ~ 1 ~ z ~ o t z ~ Jto nota- 
tion ;~ncl ~lumeration, and I have yet to meet a teacher of 
this, the oldest of our sciences, who advocates such a 
c.ourse because the opposite "savors of book arithmetic." 
I know of neither text book nor teacher who wo~ild take a 
high school class in United States history, begin with the 
Hawaiian affair and reverse the order of events until he 
had traced backwards the tliscovery voyage of Columbus 
and left him petitioning for vessels to enable him to 

is rtr,rma!ly prrsmt.but there are a number r ~ fcases ivhrre the f r~ra~nen  I d o  not k~~<i,;vreacll the East Indian ,\rchipelago by sailing out into the 
of any Hystrici)morphs in which the f<)r:ln~enis preuatt, ;rnd ii is not present i n  tlct: ~~nkuown " naturalLeporidze but in many of the  Srtrr,m<~rphs is  prcsr.nt. hnvv , ,I ,- west; ant1 I know of no reason why a and  Myc>:wrlrhs it I 
served it fn the followi"i gener;t: Scitlrnpfertts, R~,tnn~ip!,ilos,(:ynr,morrrus, Hap!uclc,n; 
and it  is absent in Scinras l'amias, Castor. it is 1)rvsrnt in the hlyo1n61rphr, I Ies- history " of the rise, progress, and condition of animal or 

romys, Onychomys, Zapus, I)ipc,dr,tnys, tkcrttis,and ahscnt in many clost*ly ;illicd 
Erms, such as Mas, Fiber, Myodas, 1:uni,~oli1?;. (:ri,irlys, (;rri,illt~s, (~i.urvr:l~tts, 

vegetable life should take a similar course. 
Alactaha. 413 intiwsting lesson may be drawn from the corn-
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