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Apparently Cllicago receives the same preci-
pitation as the  surrounding prairie region. 
~ J n f o ~ * t u n a t c l yn o  hourly readings of relative 
huniidity are a ~ a i l a b l c  and the  period of bi-
Eiourly values s l ~ o w ~ i  i n  Table CSIT. is much 
too short to  establisll with any tiegree of actu-
racy val~les  fo r  the various hours. A table of 
average monthly and annual relative humid- 
ities fo r  15 cities i n  the Cnitetl States is given, 
bu t  no niention made of corresponding tem- 
peratures. As it stands, the table is without 
rahxe for comparative purposes. 

The  authors give generous credit t o  all who 
have helped i n  t h e  work. The Geographic 
Societ,y of Chicago has done well i n  making 
accessible data  which otherwise inight have re- 
mained buried i n  official files. T h c  general 
make-11p of the booli is good. 

small, f ront  teeth chestnut colored a t  tips, and 
tai l  about one quarter the length of the  head 
and body. Tt rleptnrls on the highly specialized 
senses of touch, Ilearing nnd smell for  guid- 
ance i n  probing d ~ o i l t  and searehinq for food, 
the eyes being very sligiitly developed. 

General worlrs on natural  history spcak of 
the diet of shrews as being chiefly worms, 
lirrvae of insects and snlall mollusks. 

Lhlrlilbon and Eiachlnan,2 in  spealring of the 
Carolina shrew (Rlavino brevicazcda caro-
1ilzc.n ris),  a n  animal somewhat s~na l lc r  than 
the short-tailed shrew, say: 

Tn digging ditches and ploughing in rnuderately 
li;g11 gronriils, srnall holc.1 a1 e frequently seen run- 
ning in all directions, in a line nearly parallel with 
tlie silrf:tce, and extending fo a great distance, evi- 
dently made by this syecies. We obrerved on the 

I Z ~ , ~ : x ~ ~ ~ ~ ~MGADI~: 

SOME OBSCRVATIOSS O N  TJTF: FOOD I-IABITS O F  TI1E 

SITORT-T~IT,CDS I I R E . ~ ~(BLARINA BI~EVICATJDA) 

OF the six species of short-tailed shrews of 
t h e  genus B l a ~ i n aoccurring i n  the United 
States, Blarina t~rv icawda ,called the large 
blarina or mole-shrew, is  the  only one found 
north of the  Austral region, and consequently 
is the only representative of the  genus here in  
hIas.achusctts. Tt inllabits deciduous wood-
lailds and fields, where i t  malies shallow tun- 
nels tha t  are  often marlred on t h e  surface by 
litt le ridgcs. 

This  shrew is  described as follows on page 
11 of North American F a u n a  No. 10, U. S. 
Dept. of Agriculture :* 

General characte1s.-Size, largest of the snb-
genus (total length about 123 mm.) ; skull largest 
and heaviest of the American Soricidfe; pelage 
glossy. Color.--Booty-plu1nbeo11~ above, becoming 
a.ihy-plumbeous below, varying wit11 the light; 
paler iu summer; glossy i n  fresh pelage. 

It has a stout body, nose rather long and 
tapering, cxterllal ears not  visible, eyes very 

XU. S. Dept. Agricultors, North American 
Fauna Scries No. 10, p. 4, 1895. "Revision of t l ~ a  
Slirews of tlie Arricricxn Gel~cra BEa~ina and 
Notinsores,' ' by C. I l n r t  Merriam. 

sides of' one of these gxlle~ics a small cavity con- 
taining a hoard of colenpterous insects, pr~ncipally 
composeil of a rare species (Sanrabrrus 17t?jns) 

fully the size of the anlrnal Itself; some of them 
Kere nearly consiimc~il, nnil the rest mutilated, al-
though still living. 

Merriam%ays tliat " i t  subsists upon beech- 
nuts, insects, e:trthrvorms, slugs, sow-bugs and 
mice." IIc also speaks of i ts  feeding on 
c'hrysoledcs and the larvae of insects. FIe 
quotes Mr. John  Morclen, in the Canadion 
Spor f smnn  and Natura.lisf, Vol. III., 1883, i n  
which the latter dcscrihes the mouse-killing 
and eating propensities of the  short-tailed 
sllrcrv ant1 drams these conclusions : 

Accordinq to  my obsel'v:~tlons, the little mnmmd 
under consideration eats about t ~ ~ i c e  or three times 
its own \!,eight of food wery tventy-four honrs, 
and nhen nTe consider that their principal food 
consists of insects, it is quite hewilderi~lg to imag- 
ine the myriads one must clestroy in a year. 

Merriain proceeds to  tell of an encounter 
Octweell a short-tailed shrew weighing 11.20 
grams and a tlcer mouse (Peron?yscus leucopus)  
weighing 17 grams, in which the former was 
victorious, and after eating ari ear, the  brains, 
side of ika l i t ~ l d  and par t  of the  shoulder of the  
luouse, wcighed I d  grams. I Ie  says: 

2 ~indiihon and Rachn~an, "The Q~ladrupeds of 
North Aoiorica, ' ' 1849. 

a Merliam, " ' I ' h ~  RCamrr~atsof the Adiro~lilack 
Region, " 1864. 



If  left without food for a few hours he will eat 
corn from the cob, beginning at  the outside of the 
kernel, but it is very clear that he does not relish 
his fare. I3e will also eat Indian lneal and oats 
when other food is not a t  hand. Slugs and earth- 
worms he devours mith avidity, always starting a t  
one end, and nlanipulating then1 with his fore 
pans. But of the various kinds of food placed 
before him, he shows an t~nmistakable preference 
for mice-either dead or alive. 

R110ads4 m i t e s  : 

I t  is known that they (Blarina brevicauda) 
subsist to some extent on vegetable food, chiefly 
nuts, but they do only indirect damage to agricul- 
ture by disturbing the roots of plants. 

H e  also states tha t  they ea t  '(salamanders, 
other batrachians, and reptiles which haunt  
their burrorvs." 

Shul lVfound  tha t  this shrew eats house 
mice, May beetles (Lachnosterna) and  their  
grubs, moth larva, other insects and pup%, 
earthworms, snails of t h e  genus Polygyra, 
sow-bugs and beef. " Carrots, crackers, roots 
of grasses and other plants," he says, were 

never touched as  food. 
Stone and CramG relate the  following ob- 

servation : 

One that I cauglit in a trap had already, when 
I found it, disposed of the raw meat which had 
served as bait, and when confined in a cage im- 
mediately seized upon whatever nieat was offered 
it, whether raw or cooked, without discriminating 
between kinds. Beef, pork and cold chicken-all 
went the same way, ~rhile the fury of his appetite 
was being appeased. 

They also write: 

I believe that they get the greater part of their 
food at  this season (winter) by burrowing about 
among the dead leaves beneath the snow in the 
forests, gathering the dormant insects that habitu- 
ally pass the winter in such places. 

Setons states that the diet of the short-

4 Rhoads, "The Mammals of Pennsylvania and 
New Jersey, '9 9 0 3 .  

6 Shull, "Habits of the Short-tailed Shrew, 
Blarina Brevicazjda Say," America~z &I\iaturalist. 
Vol. XLI., No. 488, pp. 496-522, Auys t ,  1907. 

6 Stone and Cram, ('American Animals," 1905. 
7 Seton, "Life Histories of Northern Animals," 

1909. 

tailed shrew is chiefly insects and worms, bu t  
tha t  i t  will eat " any kind of living food it can 
find and master, preying largely, . . . on field 
niice, wllich equal o r  exceed it in weight." 
EIe belicves dormant insects form a large part  
of its sustenance i n  winter. ISe gives he 
following list of stomach contents findings 
from short-tailed shrews, taken a t  Cos Cob, 
Connecticut : 

No. 1. Earthworms, almost w71~olc; membranous 
wings of beetle. 

KO. 2. Connective tissue, cartilage and muscle. 
No. 3. Earthaorrn set=, parts of insects; some 

of its own hair, probably swalloned a i th  food. 
No. 4. Bar th~~or~ns .  
Ko. 3. Earth~vorm set=. 
No. fi. Insects. 
No. 7. Insects. 
No. 8. Legs of Isopod. 
So. 9. iMuscles and set= of earthrvorn~s. 
No. 10. Earthmorms. 
No. 11. Earthn orms and ~nsccts. 
No. I? .  Isopod legs and insects. 
No. 13. Earthworms, ~nsccts. eonnective tisst~e 

and striated muscle, probal~ly of some small rodent. 

Shull reports the findings of two stomach 
contents as  follows : 

7 ,  iln iriseet larva. 
2. iXeadow vole. 
I11speaking of the short-tailed shrew, Core78 

quotes Dr. John  T. PlumrnerB a s  follows: 

I t  xns given flesh of all liinds, fish, coleopterous 
as i\ell as other insects, corn, oats and other kinds 
of ~ r a l n ,  all of ~vhich appeared to be acceptable 
food. "l'he colcle of the grains of maize was al- 
11: L ~ R  eaten out, as it is by rats and mice." When 
nater nas put into the box the shrew '(wet his 
tongue two or three times and went away; but 
n~hen worms were dropped into the cup, he i.e-
tutned, waded about in the water, snatched up his 
vittirn, maimed it, stoled it away, and returned 
repeatedly for rnorc till all were secured." h full-
grown living niouse was put into the box, which 
was at once fiercely pursued by the shrew, attacked 
and killed. Another mouse met with the same fate. 

This  habit of attacking mice is well know11 -
among those who have studied into the matter. 
Neruiam and Morden have vividly described 

8 Corey, "The bXammals of Illinois and Wiseon. 
sin," Publication 153, 2001. Ser., Vol. VI., Field 
Museum of xatural History, Chicago, Ill., 1912. 

9 Am. Jour. o f  Sci., Vol. XLVI.,  1884. 
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such encounters, but Kennicott10 is the only 
writer who has described an encounter in 
~vbicli the shrcw was attacked by the mouse. 
E e  says: "VCTk~en attacked by a meadow 
mouse (Arvicola scalopsoide.s), etc. . . ." 
Shill1 states, in speaking of short-tailed shrews 
kept in confinement, that  house mice were 
captured when t11cy cntered thc shrews' bur-
rows, while voles were pursued and cornercd 
above ground, and that  inost of the lrilling was 
done a t  night. 

TVIlile thc observations referred to above 
were regarding house m i c ~  ( i l f~ss  musculus), 
meadow mice (Jficrotus pennsylvnnicz~s) and 
white-footccl or deer nlice (Peronzyscus leuco- 
pus), the writer found that red-hacked mice 
(Euotorni/s gnpperi) were no exception, for on 
two occasioiis a short-tailed shrew which the 
wyiter had llnder ohsrrvation, overcame and 
killed a red-back without apparent injury to 
itself. Itorden states that  i t  tool\- about ten 
minutes for a short-tailcd shrew to overcome 
and lrill a ineadow rnouse larger than itself, 
and Merriam found his 11.2 gram shrew was 
half an hour in tiring and half an hour i n  
killing a 17-grain deer mouse. I n  the en-
counter witncssed by the writer, i t  required 
twelve minutes for the shrpw to kill the mouse 
after getting its first hold. On another occa- 
sion tlle sllrew, which weighed 15 grams, 
captured and killeil during tlle night a red-
backed mouse, weighing 29 grams and seemed 
uninjured after the encounter. 

It is difficult to conceive how a shrew, with 
its very linlited vision ( the cycs being prob- 
ably of service oiily in disting~xishing light 
from darlrness) can capture an uninjured 
mouse in  tlie freedom of the woods (the box 
in  which the shrew and mice werc confined was 
18 in. X 20 in.) yet this shrew had a syste-
matic method of attack, and always opened 
the skull of its victim in  the same general loca-
tion, which would seem to indicate that i t  had 
had experieilce ia such encounters, or else 
had acquired the linowledge by heredity, which 
would also indicate a long series of such 

l o  Kennicott, Report of the Conimissioner of 
Patents lor 1857. Agriculture, " The Quadrupeds 
of Illinois Injurious and Beneficial t o  the Farmer." 

battles by its ancestors. ,In exceplion t o  its 
habitual method of opening the slnlll was ob- 
servecl one day ~vhen an  arli~lt Norway ra t  
(Epimgs norvegicus) frrshly l\-illed, was 
placed in the box. rnstead of entering the 
cranial cavity between the eyc and ear, aa 
u ~ u a l ,  it  opcned the throat and worlccd into the 
brain tlirorlgh the base of ihe  skull. 

An interesting habit whirh this shrew 
rxhihitt.cl, arid which may illustrate one method 
of capturing nlicr under natural conditions, 
was notcd as follows: Wheriever a live mouse 
was placed in the box with the shrew, the 
latter a t  once secreted itselC under some small 
pile of leaves or moss. h l  the course of a few 
minutes tlie mouse, whilc exploring its new 
quarters, woulcl .jump on the pile under which 
t l ~ e  shrew was concealecl, whereupon the 
shrew would spring up ant1 try to get hold of 
the mouse. This was attenluted on several 
occasions, always, however, without success. 

Anirnal food in any Form seerrled acrcptahle, 
while only a limited varielg of veg~tablematter 
was eatcn. It ate g~,asshoppers (Mclnnopks 
[ ~ m o r u t v s )and criclwts (Cr?jllwsPenn.) with 
avidity; raw beef sparingly, p re fc r r in~  the 
fa t ;  arid srnall arnoants of American clleese. 
One morning when no other foocl was a t  hand, 
i t  clcvourcd the abdominal contents of another 
shrew o-C the same slterirs, fresl-lly killed. As 
soon as other food war placeil in the box, 
however, tlle remains of the dead shrew were 
a t  once ancl perrnanentlg deserted, which would 
indicate that this aninla1 did not become 
eannihalistic except under strcss of circum-
stances. 1 x 1  spealiing of this habit it may be 
of interest to quote hlcrriam's observations on 
the long-tailed shrew (8orex personat7~s), a 
much smaller animal. llio writes, 

1onc7e confined three of tllcnl under an ordinary 
tumbler. Almost immediately they commenced 
figl~titlg, and in a few nlinotes one was slaughtcrcd 
and eaten by the othrr two. Before night one of 
tliese killeil and ate its only snrviving companion, 
and its abdomen vas ~ni~cll distenilod by the meal. 
ITence, in lem than eight hours one of these tiny 
wild beasts had altaclred, overcome and ravenously 
consumed two of its orvn species, each as large and 
heavy as itqelf ! 

Another shrew under observation devoured 

http:rxhihitt.cl
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a small garden toad, but allowed a large one 
(40 grams est.) to remain in the box for five 
hours unmolested, at the end of which time 
the toad was removed. 

Professor Copell writes of a Carolina shrew 
overcoming a water snake (Tropidonotus sipe- 
don) two feet in length, in a night, which 
shows the courage and fighting qualities of 
this little beast. 

To test the keenness of the senses of this 
shrew, a skin of a meadow jumping mouse 
(Zapzts 7~zcdsonius), dried some months previ- 
ously, was placed in the box. I t  was at once 
furiously attacked, but was removed as soon 
as torn about the head, because of the piles- 
ence of white arsenic inside. So vigorous was 
the attaclr that the mouse skin was repeatedly 
lifted from the floor with tlie shrew still cling- 
ing on, biting and tearing. It would have 
been interesting to see how long the ill-
directed attack would have been continued. 

Moles and shrews have been often accused, 
by farmers especially, of being agents of de-
struction about gardens and of subsisting on 
the vegetable food found there. In  all prob- 
ability the only damage conimitted, by this 
species of shrew at least, is done indirectly, as 
referred to above, by disturbing roots while 
burrowing about for insects or worms. The 
following experiment, which bears on this 
matter, was carried out with the same results 
on two different occasions. The box being 
cleared of all food, tlie f ollowing twenty-one 
varieties of common vegetable matter, most of 
it freshly gathered, were put in: cabbage, 
cauliflower, lettuce, potato, carrot, parsnip, 
string-bean, pole-bean, summer squash, turnip, 
beet, sweet corn, rhubarb, kohlrabi, tomato, 
cucumber, peach, pear, canteloupe, banana and 
olive. At the end of nine hours (first experi- 
ment), the shrew was found curled up in one 
corner of the box, weak and listless, while not 
one of the segetables had been touched, with 
tlie exception of the olive, which had been 
nibbled. (This may haye been eaten to get the 
salt, as the olive had been kept in brine,) 

11Cope, "On a Habit of a Species of Blarina," 
Am. Nat., Vol. VII., No. 8, pp. 490-491, Aug., 
1873. 

When the experiment was tried the second 
time, the shrew remained eleven hours without 
food, and showed quite a marked constriction 
about his abdomen at the end of that time. 
Tliese results seem to vindicate the short-
tailed shrew from the charge of being a garden 
thief. 

An exception to its non-vegetarian habits, 
however, was found to be made in regard to 
rolled oats. These it ate at first sparingly and 
with little relish, but later lived on them ex:-
elusively for fifty-two hours and at the end of 
that time seemed as vigorous and contented 
as ever. Seton speaks of taking a female short- 
tailed shrew whose stomach was full of corn 
meal unmixed, and owing to the unusually 
slow process of putrefaction in the animal, he 
reasons that i t  had been on that diet for some 
time. Merriam writes of one he had in con-
finement that was "very fond of beechnuts 
and thrived when fed exclusively on them for 
more than a week." Judging from these find- 
ings, dry vegetable food seems to be preferred 
to succulent varieties. 

The writer's shrews did not exhibit the 
ravenous appetite attributed to the species by 
some observers. They did not pursue their prey 
persistently, and having captured it, seemed 
satisfied, for the time being, with a small 
amount of food. Shull gives two thirds of a 
nlendow vole or one house mouse as the aver- 
age daily diet. This is a higher average than 
that made by the shrews under observation, as 
two thirds of a house mouse, or its equivalent, 
was amply sufficient. They drank small quan- 
tities of water frequently. IIowever, within 
the twelve hours immediately following an 
eleven-hour fast, one ate 1 6  grams of animal 
food (more than the equivalent of its own 
weight-15 grams), which fact demonstrates 
their latent capabilities in that direction. 
Quotling Seton again, he says: 

Numerous experiments and observations on cap-
tive animals prove that the Blarina, like its smaller 
kin, has an enormous appetite which must be satis-
fied, or in a very few hours the creature succumbs. 

The writer found an uninjured shrew of this 
species, dead in a cage trap seventeen hours 
after setting it, showing that death by starva- 
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tion tool< placc in something less than that 
timc. 

'rlie fayorite dict of the animals under ob- 
servation was, without question, freshly lrillecl 
mice. Rhnll, estirriating four of these shrews 
to the acre, figured that on a farm of one hun- 
dred acres, they would, i a  a year, dcvour 38,-
400. Reali;.ing the vast amount of darnage 
these rodc~lts are capable of producing in agri- 
cllltnre and coasidering also Qlc almost csclu- 
sively carnivorous habits of ~ l l eBlarina hre-
cicnuda, o~lc  must admit a great ccoilo~nic 
value for this shrew. 11.L. Bn~~cocrt: 

DeuIiaM, h h  SS. 

'PITE LIblIT OF IJNIFORhIITY IN TILE GRADING OF 

IXLLICGE STT-DCUTS BY DIFFERENT TEBCIIERS' 

INthe University of Missouri our grades 
have, iinre five years ago, been defined by the 
f rrqaelicies of thcir pernlitted occurrence : 
acacording- to our dcfinitioiis 25 per cent. are 
superior, 50 pcr cent. medium and 25 pcr cent. 
i11f6,rior grades.2 Jvc hoped thereby to dimin- 
iill or cvpn extcrminrtte tllc divergence of 
marking t l~cn existing. We actually reduced 
illis divergence; but only two tl~irils. Wc 
fai'ecl to cxterminatc it. Onc third of the 
former laclr of nniformity persists, as may be 
seen from my previous report in SCIIGNCZ, and 
TTT ask thc question : Why does i t  persist ? 

I t  scc3nis that the chief cause is the inability 
(c.nll it urlwillingness, if you wish, but nothing 
is gained by any rtamc) of tllc tcachers to 
dilrerentiate loctwceri thc perfortnanccs justly 
to be expcctcd of a frcsh~nan and a senior. 
For simplirity's sake I speak of two college 
clt~sses only. Instead of recognizing the rela- 
ti~~cxly s~lperior svorB of ccrtain freshmen 
aniong the fresllrnen, thc teacher conlpares 
their work with tllc work of seniors, and then, 
of course, finds i t  to he but wcak. And, in-

1 Read bcfole Sectjon I,--Educ:ttion-brim1 
Aseoc~atron for tlre Adcancwnent of Scienee, At-
lanta, December, 1913. 

2 C o n ~ ~ a r etwo folrner papers: "The Grading 
of Students," 28, 243-250, 1908;SCIEN~E, pp. 
"Rxpe~ienccs with the Grad~ng  Sjstem of the Uni-
versity of &T;~lssouri,"R('IEP;CR, 33, pi). 661-667, 
1911. 

stead of recognizing that some of the seniors 
arc muoh less accomplished than other seniors, 
the tcnchcr compares the wealier senior's ac-
complislimcnt with that of the freshman and 
finds it quite remarkable. The result is a 
widely spread ifindency of teachers to report 
an excess of inferior grades in freshlnan classcxs 
R I I ~:Incxce-s of superior grades in senior classes. 
r 7l h i s  seems to cxplaia that persistent fraction 
of tlic lack of uniformity whiclr we could 
not eradicate. 

ITere i b  the example of an individual teacl~er 
in history whose total distribution of grades 
is approxi~l~ately that prescribed by the ani- 
vcrsity : 

2;;: Pnp. $>,iIt* 2!>~111i.+---, r2-7;e 9:s :$nr :;I 

~Jnderchssmon. . . . . . .  1 1 6  51  25 7 
'IJpperclassmen .. . . .. . 6 30 40 20 4 

Is lllerc any rernedy? It sccms simple. Let 
the teacher differentiate more betweell the work 
of freshnlen and that of seniors. Assign to 
1111: freshn~an such tasks as are appropriate to 
thcl rendition of the student who has just left 
tlie high school, azitl to the senior tas l~s  which 
approach in diffcnlty, i11 the require~ncnt of 
initiative, of rcsourccfulness, the tasks which 
the rescarch work of the graduate school lrecps 
re:~tly for the senior as soon as 21c has his 
cliploma. 

I h ~ t  tlris rcmcdg is not :is siinplc and easy 
of application as i t  loolrs, for the average 
collcge tcachcr seerns tjo be incapable of malr- 
ing tlic differentiation reqnircd. Instead of 
cou~pming,rather, freshmen mith high-sc11001 
pl~pil i  and seniors wit11 graduate students, he 
compares freshmen with seniors in the per- 
formance of an identical task given to both. 
lrowever, we must h:ive patience mith the 
teacher. IIis own taslr is not small. There 
are three influences from which he ean not 
easily free llimsclf. (1)Freshmen and seniors, 
after all, belong socially to one group, that of 
college students, and neither to the group of 
high school pupils nor to that of members of 
the graduate school. (2) IIe is in mental 
culltact with both freshmen and seniors all 
the time, but usually no longer with high 
school pupils and not, probably, with graduate 


