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NOTES ABOUT ANTS AND THEIR RESEM-
BLANCE TO MAN

By Wirtiam MorToxn WheeLer, Pr. D.

Professor oF EcoxoMic EXTOMOLOGY IN Hagvasp UNIVERSITY

Dy Wheeler is the author af an wnssually enterfaming baok, "Ants, Fher

Structare, Devvlopment, and Behaivior, :
The volime containg 650 puges and severnl undred dlustrations, ond s

Press.

probably the mosl scholorly ond gugpeshine

published by the Columbia Unizrersity

work on the subject that kas been

published. The pietures iinstrating this articie are from the above book.

T 18 sometimes profitable to tum

away from the consideration of the

soctal and economic problems, which
= constintly beset g8, w0 a study of the
social insccts and their methods: ot solv-
ing the problems which they, too, have
had o face during their long and strenu-
ous gvolution.

Though in most respects man and the
mmseet differ enormousty, both neverthe
less dispilav some remarkable conyergent
similarities. They are the only two soc-
cessiul and dominant animal types of the
present age. and, so far as they are so-
cial, not only have had to encounter the
same olistacles, hot have learned o over-
come many of them in the same manner

The socil insects, however, have been
more successful than man in organizmg
stable communities, hecause they have
frankly trusted and followed their in-
stincts and have therefore earried their
social organization to its logical, or per-
haps we had better say instinetive, eon-
clusion, whereas man's: tntellectual proc-
esses amd the ideals aml dissentions to
which they give hirth forever prévent a
definitive sofntion of economic probiems

and keep him in-a state of active and
ceaseless evolution,

We naturally fnd, therefore. that the
gtable anid well-regulated nsect societies,
which bave “neather gnde, overseer, nor
riler,” have always aroused the admira-
tion of those who long for a runid com-
mumistic control of human, society, while
the individualist tums away from them
with a feeling akin to horror.

THREE GREAT MUIBLEMS OF FXISTESCE

It is well known that three great prob-
lerns must be solved by every orgianism
that would survive in the strupgle for
extstence ; first, how 1o obtain a sufficient
quantity of the right kind of food | <ec-
ond, how to reproduce s kind amd bring
up its offspring;, aml, third, how to pro-
tect ftself and its affspring from the in-
juricue effects of both the lifeless and
the living environment. And although
all animals are constantly impelled to the
solution of these problems by the primal
mstincts of hunger, love, and fear, the
sobution is often extremely difficnlt.  And
it is especrally difficundt in the social and
eolonial animals, becanse these mnst 8-
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of the wasps
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are in the superhicial chambers.

ler into severe competition not only with
other organisms, but also with the mem-
bers of their own species, (o whom they
are, moreover, bound by mdissoluble fies.

There are two main gTUups ol social
insects, the teomdtes and the social Hy-
menopters, the Iatter embracine three
minor groups, the social wasps, the social
bees, and the ant=. Tt 15 ' more than prub-

able that social habits were developed in-
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ers hivinge only a few weeks or
months, the gqueens bot a few
vears. The tenmites, thoueh
perhaps longer-Hved than the
ees-and wasps; are practically
conthmed o very  defimite
calimies i the 1 (Il
a Tew of the species have heen
ahle to extent their range into
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Thus onguestionably the most success-
il and dominant of all these groups is the
ante, tor these have produoced the great-
est number of species, have occupierd all
parte-of the earth, except the very tops
af the hirh mouwntams and the eold arciie
andd antarctie regaons, with nmold malt-
tirdes of ndividuals, amd have develope)
the most mtrmite and comphicited rela-
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tionships to other inscets mil the vegeta-
tion o1 the planet. It s therolore par-
ticalarky instructive 1o sty the methods
whereby the ants s sooa insects have
solved the problems of nutrition, Tepro-
duection, and protection

The ant colony or sociely may be re-
garded as an organism which, lke the
mdividual insects of which it coasists,
grows and develops o a fixed adult size,
and the size to which it grows is char-
acteristic of the species, just as 1= the
size of any individual. Some ants al-
wavs form dmminutive colonies of only
a few doxen individuals, whereas the
colonies of other spectes, when matnre,
miay eomprise thonsands or hondreds of
thousands, The growth of thede colonies
obvionsly depemils on the goantity and
quality of the available food supply an
on its distribution for wmmediate con-
sumption, or its storage for the future
use of the colony,

THE INTRICATE PROCESS (F FooD
CONSERVATION

Ants feed on a great variety of sub-
stances, but in all cases only the Tiguid
portions af the food are taken imto the
alimentary tract. I the food s solud,
minute particles of it are rasped off by
means of the tongue amd pressed mto a
smill pocket in the floor of the mbuth.
The juices expressed from the mass are
then sucket] hack thropgh the guilet into
a dilate] portion of the alimentary tract,
the ‘crop, and the useless pellet 15 spi
LHAL,

The crop 18 very distensilile, but thin-
walled and lined with a laver of chitin,
which is tmpenetrable to the liquid con-
tents, =0 that nove of the food, so long
as it is stored i this receptacle, can be
absorhed or digested,  The crop is elosed
behind by a complicated valve. which
sepatites it from a short, bag-like stom-
ach. the walle of which have a permeable
lining. =0 that it and the succeeding por-
fioms of the alimentary tract, the in-
testine, are able to digest and absorb any
food which may be permitted to enter
them through the valve

The erop and trae stomach have been
called respectively the “soeial” and “in-
dividhinl” steumachs, because the Tiguid
food stored in the former is in great part
distributed by regurgitation (o other ants,

Pleotn Wy alr, _'l- e, Plistbanesl amd Ly, U0 50 LLRIT

QUEESSE OF A COMMON ANT (Camponofus
AT anis )

One of the gueens Is Tecondated snd has
fost her wings and is thos preparsid o stars a
enlony, Ant societies ure societies uf females,
The males really toke no part in the colinial
setivitien, anil, in most spocics; are prement in
the mest anly for the hrief period requisite to
imsure the impregnation of the young Queens,
The males take st part in Imildimg: provivon-
ing, or guarding  the nest. or i leeding the
workess or the hrood, They ®rc o every
semie the aedus gegmior.  Henee The anis re-
wemnble cettain, myvthical humaen societivs |ike
the Amuarons, hut, nnlike these, all thelr activi-
ies venler im the multiplication and care of
the oroming: penerutions

whenever they signify their hunger by
protruding their tonguesand making sup-
heatory gestures with their feelers, and
Lt'i._..ﬂl:'-l: none of the food in this re-
ceptacle ean he used by the individual
ariless it passes back through the valve
into the true stomach.

The crop 15 thus a storige rELETVOIT
from which both the individual and the
colony ¢an be sapplied with nutonwent,
Other older and cruder methoils of the
distribution and storage of food coexist
amoitg ants with this more modern and
more efficient method

This aolid foods may be carried into
the nest entire and then dismembered
ancl the picces distributed to different
pirts of the nest to be stll further com.
minuted and sucked dry by groups wf
ants, or the solid food may be carefully
stored in special chambers,
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prtitive, and conservitive sub
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Another subfamily, the Doryline, em-
bhracing the wonderful driver anmts of
Adrica and the legionarv anis of the
American tropics, are alsp highly carnpi-
voroms, but nevertheless succved in form-
ing immense colonies, often of hundreds
of thousands of mdividoals. This they
accomplish by relingoishing the sedentary
habits so chatacteristic of the great ma-
{'::rrit}' of ants, They keep moving

mg files through the jungles, eapturing
or killing all the insects they encounter,
and even overrumping dwellimgs, and, in
their gearch for vockroaches and other
vernan, ﬂri\'in;: out the huwman inhahit-
ants.  From time to time these strange
ants bivouac for the night or for a few
davs:an some hole in the ground, or under
4 tree, but soon continue their predatory
march, Evidently thev are able to re-
main carmvorons, antd at the same time
to develop large colonies, only because
t'Iu:}' are nomadie and ean thus draw
their food supply from o large area,

The Ponering: and Dorvline ants have
thus adopted the only modes of hie
which wall permit a vnon of predatism
and socmbility,

Their colonies most ither remain small
amd rare, or, if populows, must keep mov-
ing from place to place. As each ot
these conditions has serious dizadvan-
tages, we find that the majority of ants
have preterred] to bhécome more and more
vegetnrian, thoagh, like man, usually
withimt completely abandoning their car-
nIVoTOusS appetites,

A FAVDEITE TOOD

(One of the earhest departures from an
exclusively ammal diet 15 seen among the
ants which attend plamnt-licé, scale in-
sects, and leaf-hoppers and feed on ther
saccharine excrement.  This excrement
is, of conrse, merely plant sap ahightly
altered 1n s chenneal constitution by
passing through the digestive tract of
the insects, and contwiming much water,
some sugar, and a little mitrogenous
Tatter.

Many ante are 2o inordinately fond of
this food that they not only achuire an
intimate acquaintance with the halats of
the adult plant-lice and smle msects, bat
actually collect und store their eges m

THE NATIONAL GEOGRAPHIC MAGAZINE

the mests during winter in arder that they
muy during the ensming spring distribinte
the hatchmg yvoung over the roots ur
foliape of the plants. This s a well-de-
veloped halit among the species of Loging
throughout temperate North America and
Burasia (see pictures, pages 743, 744).
Cther plant juices, such as the nectar
of flowers amd the similar liguul secreted
by the glands on the petioles of leaves
and by green galls, are also assiduonsly
collecred by ants,  There 5 nioreover, o
singular tendency for some ants which
are engiged 1 this collecion of nectar
and  plant-lice  excrement to hecome
“honey-ants™ through an extraocdinary
exagperation of the instinet o store
ligusd fooud in the erop or social stomach,

LIVING STOREHCLUSES FaR o

Certain individuals, the “repletes,” of
the eoluny refrain from leaving the nest
and foraging for food and become con-
verted into Iilg(nma by distending the crop
ts such enormous dimensions that the
ahdomen looks like o transparent  hend
(see pictures, pages 747, 748), In this
condition they hang by their claws from
the root of the nest chamber and thence-
forth spend all therr hves receiving
ligquid food from the tongues of the for-
5 M anls; storing it o their crops, and
regmrgitating it to hongry  individuals
when the ligquid food supply ontside the
nest bhecomes madequate. This is, of
eourse, #pt to be the case periodically
mn dry regions; so that we find the true
honey-ants only in deserts like those of
the southwestern stptes, northern Mex-
o, south Africa, and central Austraha,

In such localities also a further ada
tation (o vegelanamsm may be frogoent E"
ohserved ' muany species of ants: whic
take to harvesting and eating the seeds
of the =mall herbaceous plantz. Ths:
harvesting habit is evidently a last resort
i rerions where insect  food iz very
searce or confined to a brel season,

There arc severnl dozen spocies of
harvesting ants m North Amwerica alone,
the most conspicuons being those of the
penns  Paogonomyrmer, the species of
which range all the way fram Montana to
the Argentine through the dry western
portions of two continents. It was for-
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ANTS AND THEIR RESEMBLANCE TO MAX TH]

ters of small, glistening food-Lodies called
"ambrosia” (sce piclures, pages 750-754 ).

Some of the small Atti, instead] of
huilding their fungus-gardens on  the
tlovirs, suspend them from the celing of
the chambers, so that the masses of sub-
stratum  clothed with fungus  fluments
hang down like white velvet curtiuns,
This habit is beautifully developed in sev-
erul spécies of Trothymeyrmes and My-
cetonoritis. One of these. Trachyvmyrine.r
septentrionalis, ranges as far north as the
pine-barrens of New Jersey,

None of the Athi or their lnrvpe, so far
a= known, can eat anything except the
particilar Kind of fungus which they cul-
tivate. To apprecinte the advantapes 1o
which these completely vegetarian ants
have attained in o thus substituting  an
casily controllable and abandsnt  food-
supply for the scarce anid preciarions in-
et diet of their predatory nncestors, ofe
must ohserve these wonderful ants
Hrazil or Central America, moving over
their long trails in interminable proces-
sions, ilefolisting whole trees amd carryv-
ing their leafy burdens like banners 1o
their huge nest craters, which often
spread over a quarter of an acre or more,

The foregoing reniarks show that the
cihnic history of ants parallels that of
man to the extent that these msects were
originally flesh-eating hunters, then shep-
herds of  food-productng herds,  anmid
fimally agriculturists, and that they have
Ieen compelled to pass throwgh these
sEiges or g-’:ﬁqri[ the advantages of living
in populous and stationary commiunmities,
It is evident, furthermore, thit the social
needs of ants, like those of mun, have
heen even more exigent than hunger,

SOHTLAL IMETITIANS

The ekill and success with which the
higher ante have thus adapted their diet
to the requirements of sociabiiity con-
trasts markedhy with the conditions in the
ather social insects. The social wasps
are carnivorous; to be sure, bt thml:
colonies are small and rare like those of
the Ponerine, and in temperite regons
merely annual grow (s, e social bees
have retained the exclusively vegetanan
diet of their solitary ancestors, but, as
they have greatly specialized by restrict-

ing this digt to nectar amd pollen, they
have beécose dangercusly ' depentdent on
the evanescent fowers,  And  though
they have learncd to construct i wonder-
tul system of cells for food storage, they
are quite unable 1o control the food sap-
plv.  Finally, the termites, though eom-
pletely vegetarian, have also become Loo
spocinlized by restricting thar diet to
wood, or celfuloge, a hard and | nnatri-
tious substunce, which, though abuandant,
can bie assimilisted only with great dith-
catlty,

It is significant, therefore, that the rer-
mites of Afria amd the Indomalayan
region, which form the lprpest and most
agpressive colonies, have become fungus-

owers,  Hut even thess have nol vet
ﬁ:ttﬂ‘ll:'-d;, like the Atftiide ants. to grow
“ambrosma” for all the members of the
colony. The working population of the
nests still has to live on wood n order
to praduce the excrement whicl i uséd
in the comstruetion of the gardens, The
funpus itself is fed only to the young anid
to the sexual individuoals

[t is a binlogical axiom that all organ-
imms tend to propagate so rapidly that
they are continually m danger of outrun-
wirg their food supply. This dinger is
even greater in the social or colonial than
in. the solitiry organism, because the
former i necessarily moch hampered in
its movements, and if every individual of
which the coliny consists be permitted to
reproduce the food supply ‘would very
soom become so inadequate as seriousiy
to impiiie the functions of the commmnity
as'a whole. Henwe it is not surprismg
that all social or enlomial organisms are
bewind to restrict the reproductive fumnie-
tion of their component mdividuals, This
15 true evers of the indhvidueal organism
itself regarded as a colony of cells,

HEGULATING THE GRUOWTEH, UF FAMILTES
The four groups of social msects have,
therefore, had to face a very diffcult
problem, and it is interesting to note that
they have solved it n essentially the
same manner as other social aggregmites,
the cell-ageregate, or individual organism
included, namely, by restricting ihe re-
praductive function to a very few of the
component individuals and by reducing
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the gredt majority o sterility and endow-
i them with a purely nutritive or pro-
tective function,

Nevertheless there dre sdine interesting
minor differences m the silutions of The
problem of reproduction as exhitited by
the termittes oo the one bamd, and the
socinl  1yvmemoiiera on the other. Al
though both of these groups bring up
their brousd in <uch a sanner that the
paajority of individuals in the colony are
aterite and only 4 few normally capable
of reproduction, the termites mike sterile
aor warker forms out of both male and
fermle individoeals, whereas the wisps,
livea, and ants prodiuce stertle forms only

|

Veritahle Xitchen middens are established ! fiir this porpose, eiher in
= nostime under 2 large stone, in one of the deserted

Mriace

amuong the femiles and merely’ reditce the
number 0f pulles and permut them o de-
velop only nt centain sehioms.

Ilence amorge the sewcinl ||:'.'11||::|I|['l|‘r:r.'J.
we have three castes: males, fertile fe-
niiles, or qoueens amd sterile females, or
wiTkers. he workers among ants i
termites, however, may be stifl further
differentiated int workers proper and
eildiers, the former hoving @ nuiritive,
the latter a protective, Tunction

Thiz remarkable method of reéduding
the reproductivity of & society, whilst -
sUFIHE its nuiritive success, i of no littde
interest at the present time. 118 probe
ably not a mere comcdence that we
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Thix s a8 eommon herder of root-hee 1p the northern Siates
males, pid workers wall hateh: feamn the two lospe ones gueena
Magtihcation abmil two dhameters,

afe jut-hateled callows,

should be most diligently discussing: en-
pentes, or the restriction of reprodoction
to the sane m mind aad body, at & 1mme
when we dare also-moat exercsed by the
high cost of living. Did space permit, at
could he shown that man like other social
sirgantams, hus for ages sought ind 13 snll
seeking means of regulating the Tepro-
ductivity of s race to prevent its ex-
cecding its food supply, and thait the ex-
pedients on which he has relisd in the
II.'I.'-'[. EIll_'}I 1= TEMOTTCRS WO 1S, WAlEs, lIIII1 l||'II:
addption ofF religrons, property, il caste
restrictions to marriage. have been only
partally snceessiul

In termites, both sexee as we have
seen, cooperate dqually i the aotivities of

From the small cocoans
The pale tdividoals ot

the colony, 5o that each nest contmns, he-

diles o King and gqueen, o host of work-
ers and sildiers of both sexes:. The
colmies of ants aml the other sooal Hy-
mendptera, however, are essentially tem-
nine; since they contam ope or more
gquesns amd a great gumber of  workers,
which are all sterile femalex, and only at
certnin times of the vear contain any
miales,  These, moreaver, thke o part in
the colomal activities, but live onle to
mate with the queens of other oulomies
duringe the annuoal marmiage tight

We are therefore prepored to find tha
maternity 1& the pivotal mstinet  alwas
which all the activities of the ant colont
revolve.  Not only the gueen, the repro-
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THE HONEY ANT, WHOSE STOMACL IS DEVELLPED IXNTO A FOOD RESERVGIR Fol THE

REST uF THE

ANT LOLONTY

The pcture shows the heney ant ( Myvrmecocystng horfideorwm) in the act ni Tegorgititing

{ooal ta0 workerz af the ||I|IIII.|.I'1I. e TIL

ductive center of the colony, Tt all the
wirkers act n< though they were obséased
with a perfect munin of reproduction and
nursing.  Unless this fact 15 clearly ap-
preciated, moch of the behavior of ams

will remain enigmatic, meaningless, or
s s
Nothing shows more clearly  the

strength of the maternal wstmcts n ants
thun the develppment of the colony frim
its meeption. tll it becomes in turn the
mother of other colontes. After miling
with the male high i the air, the queen
descenids to carth and loses her wings,
either by bhreaking them ofi at the L e
awrainst the stones ot blides of grass or
by tearing them away with her mumdihies,
for they are to be of no forther use to
her, :':-lll' theh seeks some small cavity
under a stune or piece of bark, or digs
one in the ground, and eloses it after her,
wy that she it eampletely slut off from
the wotld (see pretare, page 703).

In this little cell she passes davs, weeks,
or even months without food while waits

A frer H.

MeCouk.) (Sec texi. plae 730 )

ing for the ¢ges m her ovares to mature,
The now useless wing-muscles. which il
her larse thorax, dissolve 1 the blood
and go to bkl up the volk of the eggs,
amnid n similar fate overtakes the pgreat
masses of fat which she #tored away n
her abudomen during her Lirval fife m the
maternal nest.

T INTANT OFFSMIIRG FEED THE STARY-
ING MOTHER

Eventually she favs a small batch of
epps and cares for them bll they hateh as
helpless grub-like larvie,  These she feeds
with her saliva, but as the supply of- this
is menper, the larvee grow slowly, pupate
premutarely, and emerge as very small
and feeble workers, ”Fh-:_'-.- neverthe
ul onde set o work to exparnd the colony
by opening up & gallery to the outsiide
world and go forth to forage. Thes
iring n food to their starving mother
and henceforth spend their days m far-
aging, enlarging the nest by excvabme
additional galleries and chambers, and n

=S5

746



The “replete” workers, with their social stomacks fistende] with the sweet exudations
of nak galls, hang {eom the vaulied moof of the chamhber in a closter ant fumction as o

many food reservidem. | After FL MeCook. )
rearing the =uccesuave brogds of larvie
from the epps which the gqueen 15 now
able to produce in guantities.

The larvie are fed more abundantly as
the nomber of workers mereases, and
therefore develup miey larger and more
vihrous individaals, S time goss o
avil ay the proper season, male lnrve ap-
pear aml develop, aml the female larywe
are #0 well fed that they can develop
bevond the worker stage and Decome
UeCTLs,

With the appearance of these sexual
forms the colony has reached maturity,
amdd although it may persist for many
vedrs, it merely repeats each year this
same cycle of Feeding. aml rearing as
great o mymber of individuals as possibile
on the amount of food whieh the workers
Can Secure.

The fueen may live a dozen years or
mote. and each worker may hive three to
four vears, It the males usually hive only
a few weeks and die after the nup-
tia] flight, being exhausted and knowing
neither low o feell themselves nor how
to rettrrn -to-the nest.

THE HNIGEEST DEGREE OF SELF-S5ACRIFICRE

Most extraordinney duringy the develop-
ment of the ant colony 15 the belavior of

b |

(See text, pge 7300,

the workers, for thouph sterile and, umder
orifimary  croumstances, uniable to Ly
egps, they nevertheless exhibit all the
other maternal instincts in an exagEeT-
ated degree. The worker, as we have
seen, 15 a form produced by inulequate
nowrishment, It 5 & hunger form, 50
imtired to long fastmg dunng its larvad
life that even when 1t réaches matnrily
it seems to prefer to starve, for though
preedy to fill its social stomach with
liquid food whenever there 1= an oppor-
tunity, it thspenses this store most gen-
erondy 1o the larve and ifs sister ants
and permits very little of it to pass the
valve mto the individual stomach, only
enough, in fact, to maintain healthfnl
activity.

Ants are, therefore, the most thior-
oungheoing of communists, to whom -
dividual posséssion as such has no mean-
me bevond its benefit 10 the commumty
as a whole

But even the worker's stertliny, which
hae given certam andividnalistic thinkers
=iich bad dreams, ie neither Axed nor -
revocable, [T the colony has a very
nbundant food supply, or if its queen
ifiee, the small, wndeveloped eggs, which
are alwovs present in the ovartes of the
workers, may grow w full size, be de-



posited and develop normally,
themgh always or nearly always
mter male ants, because théy are
not ferttized, T'hus the JO¥s
of maternity mav fall to the
ot of the worker, thongh less
ibmndantly and less frequently
than to that of the queen

The founding of the colony
s deseriled in the foregome
paragraphs is typical of the
greal mnjority of anis, but-there
are  several  other  mwthods,
which may be briefly  consiil-
cred, since they still further ac-
cefiftiate the remarkable foml-
ness of these msects for their
brimwl,  These methods are de-
termmined by the different en-
dowment with which the gueen
ants of different spocies leave
the maternal nest,

In most species; as already
described, the recently  fecun-
diated queen possesses o large
fat body and a mass of wing
muscles, which can be con-
verted into food for the egps
and a comphicated instinet en-
dowment, which enables her o
found a nest and bring up a
first hrood of voung witlou
the aid of workers, There are
queens, however, even better
and 2ome thiat are much more
poorly emdowed]

THE FAMILY STOMACT Ol NEPLETES OF THE HONEY. ANT OF THE CANDEX ¥ THE
i | M ermiceocystug hortidearum )

3 shiows thie msocts 44 scen (rom abeve: b in profily.  In hoth thie segments of the ahdie
maegt Bre widely sephrated by the thin intersegmentad menmibickne. which Is grom's styetched by
the distended erop, of social sioniaeh, | Aothor™s Mhoadration ) See texd, nigte 730,

e 1



ANTS AND THEIR RESEMBLANCE TO MAN

BOES WITH A WELL-STOUKEDY LARDER

To the former class belongs the quesn
o the fungus-growing ants, which not
ouly Jeaves the maternal nest with the
mental and bodily endowment of the or-
dipary queen, but also inberits  some
property in the form of 2 bundle of Tun-
gus filaments from the gandens of the
maternal nest, tocked away in the little
pocket in the Aoor of her month.  Adter
she has excavated her chamber in the sl
amd closed its entrance, she is thus in a
position nut only to bring up a first brrcaodd
without extraneous aid, but to start the
gardens with the fungus pellet. whiclt
she spits out, and keeps growing hy care-
ful weeding and by manuring it from
tithe to time with her excrement, or even
with her own broken ezgs, Hll the first-
ling workers hateh and begin 1o bring n
the lenf material or caterpillar excre-
ment, which is henceforth used as the
only substratum for the gardens,

Very different is the endowment of the
gqueens of & number of parasitic ants.
These fueens are either very small anid
feehle or Jack the instincts and mitiative
that would enable them to foamd a eolony
independently. They are thereiore eom-
pelled 1o seck assistance in this arduous
task, and they succeed in- securing 1t in
une of the three following ways:

The yonng gueens of some ﬂﬂparnsitif
ants enter the colontes of an allied spe-
cies, the workers of which then either
kill their own qgueen and adopt the para-
site in her stead or permit the intter o
il their queen,  After the reproductive
center of the host colony has been thus
destroved, the intrusive queen lays hier
epgs amd permits her young 0 be
brought up by the alien workers, These
die off in the course of a few vears, but
by that time they have reared ot lenst one
brood of the parasitic species and the
eolony, now consisting exclusively of the
queent anid workers of this species, it
sufficiently vigorous to lead an imidepend-
ent existence. This method of eolony
formition, in which the gueen is relieved]
from the difficnlt task of feeding and
rearing a first brood, has heen ealled tem-
porary social parasitism. - Tt i character-
istle of manv of the lacgest and most

144

prosperons ants of the porth temperate
rotie—e. 2., of the mound-building . st
of the Alleghanies (Formico cxsectoides)
anid the fallow ant of Europe (F. rofa).

THE KHRESAI'MERS

A different miethod is adopted by the
dhave-making ant Formice songusnen il
many of its subspecies | see picture, pige
=55). The young (ueen enters a nest of
the common black Formica fusca or of
some one of its many varneties, kills wr
drives away any of the workers when,
irritated by her odor, they rush forth 10
attack her, then hastily collects a lot of
the worker pupee of the fusco and stands
guar] over and defends them till they
hatell,  These workers at once afhliare
themiselves with the queen a8 mtimately
as if she were their own mother i
bring up her hrwal for her as foom as it
APHEATS.

The sansgminca young nherit their
miother’s peenliar instingt to attack the
figca colomies in the neighborhood and
to kidnap the worker pupe. They brimg
these pripie hack to the maternal nest awd
ent =ommie of them, bt permit others to
hateh and  becoime  “anxiliaries,” o
tulaves”  Thus what has been called
slavery among ants is merely a form of
parpsttism, i which the “slave” species
is really the host.  Inold colomes the
sanruned workers often lose the slave-
makitig hahbit, and as the furca workers
then completelv die ont. there ensiues an
cmancipation of the songminea colny
from the host Hke that obeerved in the
epoOrary social parisites,

THE SLAVER®

A third methodd s adopred by the yvoung
quieens of the permament social parnsites.
These queens enter the colomies of an
alieny species and are adopted like the
ueens of the temporary sockal parasites,
nfter the enforced death of the host
queen, bt the worker offspring of the
parasite are destined always 1o live with
the host species,  There are really two
methods of fnsuring this result. One 1=
v slavery, as m the case of the amazon
ants (Polvergus), the workers of which
are unahle to feed themselves; to care for
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Phoko by L G Hartman

A PLHAFTIGHRAFIL 1 & SECTHAS (OF THE NEST o A SMALL TEXAN FONGOS-0HrW NI
AXT { Myeetosoritis fegrfinaicl

L] - : T, i : ) : : |
Two of the thre chambetz of the rest whicl s ¢ woaeuted in pare ‘-..1I'II|, PRl o |||-r:|[|;-1-||
IIII'.g-._'- -b:.|-||| 1r I|I-'|||'_'_'. I-I-:..I__: III.—I-I-I II-II. -I:..IIII-_.“.I 'I.i:E



L1 rimilitls -"i|;-_1115---|' |!' 1TC :'l'_'llll!Erl' :-:|_':.'r._- = -Ii."!1'| !..:‘.."r Iii_=_'.'| naliri] se aHow TR Tl
we upper Fight-hand corner some af the roGtlets o which the garden is ks el e

P ral]
arder to secure the perfommance of thes winich, mOreover, comipirsel tle maorts
I.:|--|.- 1 he o o phld b -|| i T if Lt ||' -|--|.|! --!- il '--| kil Ry :.|I|".'
fletely suppressiing the worker coste hese Tunctions were delegiited D Two
the parasitie spectes, so that the queen subifivisioms of this caste, the workers
“fter her aldootion i the nest of the alien  proper and the sldes
species can | at once produce males ani vinonr the spectal adaganons jor the
females within the host colony s lifctime,  protectiom of the iloiy wWe iy cite the
which is wery short becaise the host  development of the sting and of the var-
(ueen has beon eliminity . (s polsonons orf maliddorons seoretions

These varous methods of colony i vith which the workers dpray o $mear
"|;|':E.-'| sl thatl A L B Phe ex- Flie bl ot l‘ i !il_-_ 1T l.'l].l|'._'."|
treme adaptations of parazitiesm linve for mamndibles of the soldiers, and above all
therr sole gtigect Lhe curing of hetter the excavation or condtruction of the

concrtorities of reteroe et o nest. which pratects the colony bhath Irom
IIII. TI. -:IE I.III II |"!|'|--E::I::I"II ki i I'--' I.III-III_ - _-_!||I I'I.I '_:I ':_."-:I.l.--rl|.'- II: I|--_|I|EI
few members of the colony brought witl celed, anel hedt,
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MORTIOS (G A CHEGXY OF AN VHERICAN STAVE-MARING ANT (Fornoco ST M
anhintearn) (SEE TEST, PAGT 748

Two females after the removal of the winge: three workers, and o ndmbaT O WOTsers
ocnons: nearly twice the naturi] =ze
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CEST OF THE OCCIBENT AT (Pogonomyrmes occidental) Wiicn puyiLps
INCUDATOES FOR T'Es YOL Xt
(In the Dy Plains at Las Vegas, New Mexiop, The nedt cone has it5 ontrancd Deir

the linse and pearly adways on the east of somth stde. It 5 elosed at night Ly the workers,
antd the advantape of having it in this positon s 10 imsure its being opesed oarbier am the

morming whet the warmth of the sun awilens the workersd (see text pages 7406 and 7470

TIHHEE STALE= I THE BEVELOPMENRYT OF THE SMEST=MOUMI i TIHE

[ AGIAMS O
GCCIDENT ANT (Pogonomyrmex agrcmdentalin) WHICH BUTLRS
INCUBATORS 'Ot 1T: YOUNG

A sl moumd of earth thrown tip by the queen when starting her formioory; &, en-
wime pet [ section: B crater nest (second yeir) formied by

brapee: = hrst chamber: A
pme Sh0wing

incivlent colotty 3 8°, sedtinh of same i €, dome of adult colony; 7, secthm ol
Ealleries arl chambers wsed  for macilption I othe yonng Liep lext poens =i nvl TaE0

s
Pt



Phato by the Anikn

L SE LUF THE THATCHIY LT |:'-'..-r'.|r.-r'.'.r Friditeran (11 e i

THAST ) o110

= Ly e, F
The monnd, which = made i coarse Iwits amd grassblades, may be two or three feot in

: =
BTN 2]

ART BUEST OR PARASITE (lemeles) SOLICITING FOOD FROM A WO Wyrmica

| AFTER E, WASMANN ]

o [ lia I.r"-l_|l strokes the checks of the ant i arder e
Hogudd {owwl from her soclal stoasach

"y

_ ¢ her (o regnrgiete o drop o
| 1 A AnE sect which by meits BF Hs Whrapee, odor, vr be.
HavinT can delude the and 1110k ||_'-_'||||:_; that ¥t 1may e

| \ . LR R Ol i @i ik '|||:.' I.'lrl.-l:' C=Tl
fecire [ree board and lodging in thelr nests [ see el PRgT J40 ).



I"hets lay thie Ko lsr
MALE AND WORKIRS of A SOUTH AFRICAN Duivek asT (Doryins fombriatosg )

The male i% a very large. hairy inseet with large eves; the workers are amall amid blnd,

buot-vary greatly in size,
'1'|1c_ driver anly { Dorylit) an
{ Eettonity tn the corrdsponding  régions of

shie tropice of the O World and the allied legionary ants
Amerhn iy not confine themselves (o eddlecimmig

drad or disphled insects.  They move in long files over or fmmediately lepsoath the surioce

of the ground and capture myriads of Jiving insects and their e,
i exterminating all kinds of vermin, including rats and mice, that they

o effiorent are they
Fe wieleomed 1nmo

the liouses, even if their owners are obhliged o vacate for the time Deing.

in spme countrics the anis are regarded as uaelul I1-'|'_flil‘-"L . déstroying the insect
Acevipiling 1o Magowan, guated by MeCook (882 “la many parts o g
saves o Chinese writer, ¢ervals cannol e proftalily cultivited,

aof plantations.
provimee of Canton, whire

the lail B devoted to the caltivation of drange Lrees, which, bang H"'..IH':H
[t woriis, require 1o be jrotected in a_peculice makner, Tt is, by importing
the meizhboring hills for the destruction af the drosded p
Wy upei lhr ety ||i |;|||'" G, !“UI il
hrogghont the stommer and winter, find the pests sus

sapply angs which t
resoft s had v il people, whio, t

pended from hranches of bamboo and vaniiis trees
g vellow, whose nests resemble oottan lrags

(F] .3

bre devastabirmg
antd from
arakite.  The orandgerics themaelves
my suffcent mambers ;o &l

There are two varietes ol snts, red

"'rlu. rlTi.IFl‘h'.r—Zl:ﬂ'l. f".'.'t"h'r"- are t|'|-|11.r;i|'||_'|| l|l|!i‘||:| IIEF i Hﬂ-.l.l.l ]_I].I.Lfil'll:l'h._ 'I|||-.|'||-I.'T|- re 1lilill'1| ||.'|.!'||{|r'

with lard.

aml becirme a mm-Lmu'ld: |.:|:r1'|:|1111|||'t1.!.' il the ul;"u.n:z_rriﬁ_
positing the ants on thewr npper branchies;, and Lo en

The orifices they aoply to the entrince of the ncsis, when the

atits emter the bag
(lrange. trees are colomized by de-
yhle them to poss from tiee to tree, @l

thie trees of an orchaed are connectod by a hamboo rod.”

An interesting side-hght 15 thrown on
the vurions nutritive, reproductive, and
pritective devices in anks by the behavior
of the msects that live ps puests or paria
gites m their neste. Of these isects,
called mvrmecophiles, some 1,500 species
have been described, a wonderinl assem-
hlage of creatures whose sole abm in life
is to explait the ants.  They stay in the
nests because these affond warmth, facl,
and protectiom,  Some  myiTes piiles
feed on the larve and pupse, of cYVER on
the adult ants, amd some, known as tric
guests or symphiles.  have 4|-|.'1..'1='|r|;l]-|:|3
plands that emit a redolent secretion
which seems to fascinate the ants much
as u catnip fnscinates cats. The more
highly developed of these true guests are

-

il

fetl and rearéd by the anis as if they
wore it Inrvie.

EYER READY HOSPFITALITY

The only explanation of such extraor-
dimary behavior towards parasites wihich
eventually injure or déstioy the colomes
they infest nast be sought i the mordi-
nate fondness of the ants for their own
hroodd and for one another,  Observation
and experiment have shown that any in-
sect which, by means of its shape, odor,
or behavior éan delude the ants mio feek-
ing that it may be another ant or one of
their larvae, can séeure free board amd
lodging n their nests (see picture. page
760) .

Having discussed some of the more



i C |
L] =k
e

|

LHEBUHE ]

RIZRL - R g

EPRLAELE LS

-j.

]

AN (A

LT oImdd




|."|. iel

B Ll NeidBa

INCIPIENT CULONY OF CARPENTER ANT (Lamponoins PL‘IIJ!."_’I'!J'J.”H--. iyl

The (JENEETI bz eatabiltshed her i.'l1||l-!'|-_l. i the .'-i|'|:|11|F-'-'l‘u'I| STrCN |F =1 Pt b
.'J'u.';.r_‘u.-nr ||r||!1,'r Frire ||_|:l-. l;.‘:ﬁ I'l:'.-'.:'l"| L T =.i"|'l.|IlI WOTKCST= i 1I-'-- igrred = ~|.'-.'-'||l| fiinl
representerd hy a smuall cluster of larvee (6 the upper part ot the
|r_- i|_'|-| ettt mil colon e thve fjren n1||I‘|1-'_-1' 1:q|-|.-|'- [} Ill-1|! iitten 1ol &%
werjod 1s 8 of o momths, sod during all this tme i compelled to feed her Brst hrodd of
arveo exicltsively on the secretion ol her sahivary glamds,

4742}

siriking pecultrities which the ants have
developed during the long course af thetr
evolution, a worid may be added o con-
clusion pn the prospects of future de-
l.r_'5=-|'-1r||:.'1=.-- [t momst D confessed that
those prospects are fol Ver) brght, tor,
strange 45 it may seem, there are no i
cations that these insects have made any
considerable evolitionary progress since
carly Tertary times.

The exqiusitely 111'1'-!.'1"--.15
Raltic amber. belonmng to the Lower
Migocene formation, are in all respects
like existing ants. Al of them belong to
existing subfamilies. most of them even
tiy existing generd, and a few of them are

arite of the

{ K Haggmnm
|

{ ke TTX]

St et b

o i

practically indistinguishable {rom species
inlabiting Farope today,  That some of
them were herders of plant-hce 15 prove
by blocks of amber contamning masses ol
ants mineled with the plant-tee which
they were attending when the liquid resin
of the Clipocene ll= Aowed over and
embedded them. Possibly the solder
caste 18 a recent inpovation, ot the differ-
etitiation of the males, quesns. and work
ers was a5 extreme and precisely of the
sarme character then as pow

This seems to force o3 1o the concluo-
sjon that all the great features of ant-hite
miest have been established during the
Mesizoie Age, amd although many spe-
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AN FOIPEHYTIC ANT TLANT ( Myrmecodws pentasperma) OF THE NISMARCE
ARCHIPELAGD (A¥TER F. DANE)

The large psevdobulb s [lled with civities, which are pearly always temanted by ants
(i myrer cir efid bing )
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ANT CARDENS (F THE AMAZOX . [AFTER E. UULE |
A a large, B a small apherical, sponge-Tike mass of evarth which s bailt arcuand the axils
of the braoches of trees inthe oropical; forests amd, aceording 1w Ule, 1 seeded by thic ants

with parasitic plists

cies, subspecies, and varicties have sinee largely or exclusively to a4 more mimute
ST 1T .'|_|:|l1 DLl 'l.l:_':[ dTiEE, W Imnst never 15:1EL'FI_'1I15:L|III|1 ol EXAstIg I-'lr”:" :|-|||| il
theless admit that the future development  greater refimement of éxisting modes of
of the group will probably be linuted very  behaviar




THE GRANDEST AND MOST MIGHTY TERRES-
TRIAL PHENOMENON: THE GULF 5TREAM

By Jous Froorr Piussury, Ul 5. Navy

HE subject of orean currents is
one that has engagesd the attention

of mariners and men ol SClENCE.

for centuties. In all oceins there are
moverients of the water (other than that
cauzed by the tides) which may be said
1o be due primarily to the prevalent wind.

Many branches OF scientific mgeary are
concerned 1 thetr examination, for they
bear directly apon the dissermination and
evolution of species and the deposit ani
structure of geological formution, wiile
i the business world they enter as a
fuctor in the price of everything carried
afloat ss well as in the safety of all those
who truvel by sea.  The currents of the
ocean too are the great transporters of the
s’ et and moisture from the torrd
rone, 1o temper the climate of more polar
TN

In the two grent oceans. the Atlantic
aid the Pacific, thére is to be foumd both
north and =owth of the equator, amd
also in the Indinn Ocean, a similar cireu-
Litiom, that 15, & general wosterly mowve-
ment in the troptes, 4 flow toward the
poles along the eastern shores of the
cottlinents, an easterly set in the temper-
ate zomes, and a ecurrenmt wowied  the
cipator nlong the western shores. It
fhs becomes a gramd ciroalar movement,
sotie parts being quite slow, aml other

arts very swift; sometimes there may
I’: A TEnpOTHry miersuto m the slower
|nr11lr1l13-. or p-l:l‘h;i]r'-'. even 4 reversal, but
takent as o while the movement is ton-
tinnons (see map, page 708).

In the North Atlantic Odenn the cur-
rents are probably mare pronoummeed than
in either the Pacifie or the Indian Oceans
Without entering npon o discussion pow
as (o the canses of ocean flow, or of
any particilar current, a brief deseription
af the muin stremms wall ot be out of
Mace, for they are all conmected more or
‘:;-:- intimately with our Golf Stream,

The cquatorinl cirrent is ustally de-
grribed ps being a hroad band of water
mnving across the Atlantic i the tropics

The portion of this current situated sonth
of the equator 1= divided into two parts
upon meeting the castern salient of South
America, Cape St. Rogue. One branch
tirns south toward the Antarciic, while
the other 15 farced o the westward along
the shores of Northern Drazil and the
Cuyvanns, and 3 called the Guyana coast
eurtent,  The etjuatorial current north of
the equator has an almost oninterrupted
rogress until it reaches the Windward
slands, bt a portion of it also impinges
apainst the Guyama Coast and thius ang-
ments the volume of that current.

Al the Windward Islands both are
united, ‘and a portion of the flow enters
the Caribbean through the vanous pas-
sages, crosdes it to the Yoacamn and I?:.m—
duras coasts, and thence anto the Calf
of Mexioo, from which it issues through
the Straite of Florida as the Guli Stream.
Passing onward toward Kuarope it 15 e
metited i vilume by a part of the north
equiitorial carrent that sweeps along oul-
side the West Indhan Islands and the
Buhamas, and while this current is slow
in moverment i comparison to the Guolf
Stream 1self, 1t doubtless carries a much
greater number of heat units to help
wanm up northern Rurope.

The Gulf Stream, or rather the com-
bined fow mentioned above, divides as it
meets the resistince of the Eastern Con-
rinent, ome branch Aowing south along
the African coast, while the other pro-
cceds northwand into the Arctie woward
Spitzbergen and Frane Joseph Land.

TIHE [MMENSITY OF TIHIS OCEAN RIVEM

The Gulf Streant is probably the grand-
cst and most mghty of any terrestrial
phenomenon.  Tts waters are character-
ized By o deep indigo blue color of greast
clegrmess anil hagh temperature. It can
be penetrated by the eye to considerable
depths, and generally its meeting with the
lest saline polar waters can be at once
distinguished,

It is diffienlt for the mind to grasp the



BLAMRAULY XYL

INAIANTHS 3L DNIMOHE “d'THOS JHL g0 v i




THE GULF STREAM 760

imtnensity of this great ocean river. The
Straits of Flonda at s nerrowest poimt
is about 4o miles wide amd observations
here numbered between three and four
thousand, surface and subsurface. A
calenlation of the average volume uf
witer passing in ane hour gives the enor-
mons sum of of bilhon toms. 1T tins
ont single hour’s flow of water could be
evaporated, the renmining salis would re-
quire many times more that all the ships
in the world to carey it

When one is on board o vessel, Hoating
upon its waters, one 15 not as much -
pressed at the power and grandéur of
this wonmder of nature as he 15 when he
stands before & towering mountain, an
immense weberg, v a ' fall of water such
as Niggara. but when one remembers
that the mughty torrent, speeding on houy
by hour and dav by day in a volume
emal to all the largest rivers inthe warld
combined, earrving its heneheient heat to
temper the climate of continents, one be-
gins 1o realize that af all the farces of
the physical world none can equal this
one river of the ocean,

THE ISNFLUVENTE oF THHE GULF STREAM XN
LR COLON IEATION GF AMERITA
WAS VERY GMEAT

It iz imteresting to note in the history
of the Guli Stream how great 115 -
fuetive has been on the forfune: of the
Vew World, DBefore the siscovery of
Amertca, strange woods fnd frots were
frequently found on the shores of Eu-
rope and Gii-lying ixlands, Some of these
were seen and examined by Columbus,
and to his thoughtiul mind they were
convincing  evidence of the fact that
stronge  lanids were somewhere o the
weatward, These woods were carmed hy
the Culf Stresm and by the previnhing
winds from the American continent, so
that in part, the stream is responsible for
the diseovery of the New Waorld,

Ponce de Leon, while on his famous
search for the Fountain of Youth, marde
the discovery of this-great stream.  After

his failure to find, on the coast Of upper

Florida, the mienne of chenting death. he
murned to the southward and skirted the
hore for handreds of miles, thas stem-
ting the current.

Referring to this in his journal he de-
scribes that they found a eurrent that,
though the wind was good, they could
not stem, It seemed that their vessels
were gomng fast through the water, hut
they svon recognized the fact that they
were being driven back in spite of the
strong and favorable windl,  Two of the
shiips near the canst were able to anchor,
while a third, being in deeper water, wis
“soon carried away by the carrent and
lmtlfrum sight, although 1 was a clear

shy.

lqI’hr: first one to traverse the Culf
stream  from the Golf of Mexico was
Antonio de Alaminos, whi had been with
Columbus on his last vovage, and had
heenn with Ponce de Leon among the
Bahamas and along the oast of Florda
from St Aupustine to Tortugas.  Later
he was in chief command of the feet with
Corter i Mexico, and when it was de-
sited 1o send dispatches and presents to
Spain he was chosen as the one ot ahle
fon esrry ont the nautical part of the mis
sion. He sailed from Mexico, aml in
arder to avold foreign encmies and -
mestic' rivals, ook the route north of
Cuba and throngh the Straitz of Flonia
it the - Atlantice

The influence of the Guli Stream m
the colomzation of America was very
great.  The division of the English colo-
nies into New Enplind and Virgiog was
probably in part due o the rodtes lay
which they were reached,  Vésseéls houng
fromy Fngland to New England crossed
the North Atlantic outside the limit of the
Cinlf Stream, or in a feehle adverse cur-
rent.  Thev had the advantage too, of
ctossing the New foamdland Banks and of
belng able tn surely replenish their pro-
visions by fishing:

This vovage. lwwever, muell as the dd-
vantapes might be efther by the shovter
distance or the gaining of food, was 1ol
thought to be practicable 'with ‘a vessel
bound to the Sonthern Colonies.  They
spilerd] south to the trade-wind  region,
throweh the Caribbean and around Cuba,
thence  following the Guli  Stream to
their port

The Duteh adopted this passapge to the
Hudson, so that really Nantucket [staml
became the diviting line between the two
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voyages ;i diference of 100 or 200 miles
in destination cansed a difference in the
length of the passage of about 3.000

miles.

NENJAMIN FRANKLIN PURLISHED
FIEST CHART (3F THE GULF STHEAM

The whalers of New Eogland were the
first to gam i fairly accurate knowledge
of the lmits of the stream between Eu-
rope  and  America by {ollowing the
havmts of the whales, which were formul
north of Gne line and south of another,
bt never between the two.

Benjamin Franklin hegrd of thedr ex-
periences, and alao how the codsting vis-
=el= from Boston o Charleston, Smith
Carohinm, wonld ke cometimes three or
fonr weeks to make the voyage south,
while the return trip woukl often be
made in 3 week., Then his attention was
flrawn 1o the foet that Enghish packets
with Amenican mals were twi or three
weeks longer on the vovage to America
than American merchant ships.

Franklin tnvestigated the guestion and
pmblished a ohart in 1770 for the henefit
of the maitl packets, hor s mformation
was hiseredited by the English, and be-
tore §t came to he generally known and
used, the war of the Revolution was on,
andl Frankhn, knowing the advantage of
the knowledpe of the limits of the stream
wontld be to British naval officers, sup-
pressed it &l he conld until hostilities
censed,

The name of “Ouli Stream™ was first
spreested by Blenjamin Frankim becanse
it i=spes  from the Gulf of Mexico.
While it 15 only a part of the gl
scherie of ocean cirenlation, and  the
Golf of Mexico is in reality only a stop-
ping place, as it were, for s waters, this
nome 15 generally applied to the current
noav as it was given by Franklin—that is;
the eonrrent coming  from the Gulf of
Mexico and spreadme ahroad over the
North Atlante. |

Inthe lirge funnel-shaped opening be-
tween Cuba and the western extremity
of the Floruda: reefs the eyrrent i some-
what erritic, bt by the time Havina is
teached it has Lecome a regular pmil
stealv Bow,  As it rounds the curve of
the Florida shore, the <teaits eontract

THE,
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and] the enrrent then practically fillz the
banks from shore to shore and reaches
almost to the bottom, which at this point
has a greatest depth of nearly 3,000 feet.
| sav abmost because in iis vatiptions m
velocity sometimies it does actually reach
the bottom, but at other thnes it does not.

As i leaves the Straits of Floride i
direction is abont north, but it gradually
changes and follows o course approxi-
mately parallel to the curve of 100 fath-
ams depth until it arrives off Cape Hat-
teras, and momtains abowt the same
wilth as:when it issued from the Straits
af Florida. From this Fﬂfm it starts on
its course to Futope. [t has bost sorme-
thing in velocity as well a5 in tempera-
ture, and as it journevs to the eastward
it gradually dJdiminishes o both, until at
last 1t becomes a gentle fow.

Un this part of its course it passes not
far from the Crand Banks of New found-
endd, where it iz met almost at right
angles by the grest Loabrador current,
bringing down from the Arctie g stream
af coll water, pack ice and icebergs, and
which hns recently been the eiuse of such

an appallng disaster in the loss of the

Citamie, This carrent. passing along the
castern shores of New foundland, bearing
its frewght of ice, sends part of Hs cur-
rent somthwand and  westward  aroomd
Cape Race > pant overflows the banks on
n gemeral southerly  course aml  part
pasges W the: southward along the east-
drn siile of the hanks,

When this enld corrent meets that of
the Gulf Stream of moch higher tem-
perature, the former umlertims the lar-
ter. I'be shallow-draft pack ice. beinp
no fonger wler the influence of the
polar current, is oarried to the enstwaril
by the warm Golf Stream cnrremt and
woc disgpipenrs, but the deep-cdraft hergs
are still omler the inffuence of the lower
Surrent runonme -soanth, as well as of the
suriace current running east, and <o they
contimme on until well inte the Gulf
Stream, sometimes. reaching the thirte
minth parallel, which is nearly 200 miles
south of the southernimnst point of the
Cerand Planls,

This tce, together with the fogr, which
nsually accomparies the meeting of cur-
rents of considerable differences in tem-
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perature, has compelled stenmship com-
panies to adopt lanes of travel and to

make a1 detonr arourn] the region of dan-

wer. That the western-bound truck was
shaving dangerously near the Hmi of e
iy the spring. when bergs ore numerous,
hias been shown, and it 15 prolkble that
the new Tanes row used which le fur-
thet sotth will Lie permanenly sdopted
darmg the e perod.

THE CAUSE OF OCEAX CURHENTS

The theories as to the cause of neean
citrrents  have been many.  Colwabus
thouglht the stars, the air, and the warers
of th= =ea all had the sme motion
arounil the carth from ¢ast to west and
declared that the foree of the: equatioral
current had washed away the lund and
thus formed the Windward Istands,

Toward the end of the 17th tentury
the belief seemed to be that all ocean er-
cubition wns maintamed: by means of
subterranean passage or ahysses. A onr-
rent, upon meeting land, descended mto
the earth and min through o tunnel to the
other side of the obstruciom,

Strunge 1o say, the writer wis ealled
upon in recent Vears bo exmonine aopaper
written by o zentleman whose theory
was somewhiat smetar to the above.  He
helieved that ‘all mountain ranges  Were
simply the visihle evidence of a tunanel
convering  water irom one odean o
nnother. the Rocky Mountnin tunnel be-
g the comduit by means of which water
wils transportel from the Arctic to the
Culf of Mexico to form the Guli Stream.
Anather theory was thiat the tropical sun
evaporated 30 much water that the Afn-
cin Coast oorreit rin to fill up the hol-
low =0 formel

1 recent times the course of currents
has been lid to rivers: amd the Gulf
Strewm chiefly to the Mississippi.  [nact-
wal fact about 2000 such rivers would
e required.

Some  eminent men  have  attribuoted
currents to the revolutiom of the earth.
athers to the differences in the density of
the ocean at the equator aned at the poles,

Franklin's theory, which has many ail-
vocates at the presemt day, was that the
winds produee the current by the amr
muvinge over the surface of the water,

7l

anil he illestrated this theory by the fol-
lwing : “It iz known that a Jarge prece
of water, 10 miles hroad and gencrally
only 3 feet deep, has by a strong wind
hiad its water driven to one side and sus-
tamed so a5 to become O feet deep, while
the windwitrd side was Tand dry.”  As
will be seen later, this is a well-tnken ex-
ample of the force of the wind m caws-
ing the Gull Stream, but t does not
guite show the whole of the truth

Nune of these theories were based
upot direct evidence by observatinns in
the Guli Stream, but all were mferences
drawn from temperature of the water,
from laboratory experiments, from the
drift of vessels, 6r from reasoning hased
upon apinions of what ought to be.

Muoch time and labior has been devoted
taward attempting to define the lamits of
peean currents and their velocities. Co-
lumbus on his first voyage, when nearing
his final land fall, was trymg to finid the
depth of the water one day, when he no-
ticed that the line inclined to the south-
west. from which bhe concluded  thnt
the surface was moving faster thah the
lower stratumr  which  contiined  the
weight on the end of the line:

Frankhbin endeavored to use the ther-
wimeter (o define the lmmits of the polar
ani] tropical waters, anid hence the cur-
rent,  This methol iz often correct, For
without doult tropien] whater 5 warmur
thaiy that coming from the poles, but it
hae Been found that ar times the warm
tropical water may e blown by the wind
over aml onto the ]mlm- stream and then
partike of s motion or, a5 in the Lal-
rdor cnrrent, underTunning. the wara
water of the Gulf Stream. %ﬂﬂl]ﬂ'ﬂit“ﬂ‘
i ol s sure indication of how the cur-
rent may he settinge

Vimest all govermments at one fme t65-
sied] mstructins to their naval ofbeers
ani] renquested the coliperition of the offi-
vers of thewr merchant marme w keep a
record of the temperature of the suriace
witer, and by the compalation of these
data the supposed hmits of maost ocean
currents were placed upon the charts.

A omethed of deéterminimg the velocity
of the ctirrents has begn in use since the
mtroduction of comparatively aceurate
navigationn A vessel is moved it sea. by
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the wind or by engings, as nearly as pos-
silile on 4 given compass course and for
4 given distance as ascertained by the log
ar h}' the ﬂngim: revalulions, bl she 18
deflected from that cotrse and distance
by winds, waves, bad steermg, etc. anid
by careents to an wokonown amount. By
astromomical observation the captam as-
cortnins the position of his ship from
time to time, amd the difference between
this pasition and the supposed position
is assumed o give the direction and
velocity of the curment affecting the ship
durmg the mterval

El;ﬁ another method has been Pric-
ticed], and even now 18 favered by some
for determining the flow of cwrments,
Rottles or Hoats of varions descriptions
are thrown overboard from vessels
wen, ecach one contodning a paper on
which 1= written the date and position at
which it is put afloat, and & reguest
printed in various lnnguages asking the
finder to mark the date and locality
where foumd and forward o th some
offictal

Thi= method = of but little real value.
The bottle i= tossed by the waves and

driven by the wind, 1f it is picked up
oft the shore, there 12 no means of know
mg how leng 1t has been traveling at sea
and How long ifle on the beach anid when
it 1% fonnd, all that it wells is that i has
journeyed from one point to another, but
by what route it is impossible 1 tell.

Floats put adrift in the Atlantic be-
iween New{oundland and the Azores
have been found distributed, some of
them vears afterward, all the way from
leelamd and Norway to the West Indian
Istanids and on the shores of the Gulf of
Mexico,

The importance of a knowledge of the
Gulf Stream to commercial interests was
early recogrized by the Congress in the
passage of an act authorizing the Const
Survey to mchide it within the scope of
its work, and later, anthsrty was mven
to examine the Sargasse Sea (e holy
of water Tving in the center of the grand
circular movemenizs of currents m the
\thintic) and alsa the mate to the Gulf
Streamt v the Pacific, called the Kuro-
Shiwo, or Nlack Streany, of Japan, which
pours its warm waters towarid our west-
ern: shores to temper its climate, in the



same way that the Gull Stream does for
Fropee.

The superintendent of the Coast Sur-
vey, Prof, A, 1) Bache, between 1844
and 1860 caused thousands of thermo-
mettical observations o be taken on lines
extending across the stream, from Rey
Wiest to well heyvond latterns, reasomng
onl the line of Henjamin Franklin's st
ies, that temiperature dlone could define
its limits. and that the warmest water
within these limits wounld he the axis or
the swiftest currenit.

He foumnd, however, thut there were
bands or streaks of warm and cold water
m the strenpm, the cauze of which was
attributed to yrregulanties m the bottom
over which it PBowed, but this was
based upopn erfosoons  measure-
Ments r.ri] the depths, for in later
vears, with' wire sounding  lnes
mstead of rope, the bottom has
been found to be pearly even,

For ascertaining the relative ve-
lowity of the Gulf Stream. between
the ‘surface and subsurface on &
given line, trials were made by
Aoating a single can almost sub-
merged on the surface anil a pair.
of cans, one on, the sarfacecand .

the other .-.u_a;t_u_-uflml by oa eortd @t DIAGHAM SHOWINRG THE METHMr OF ORTAINING

a given depth below.  1f both
were slarted together, one being
ontly influenced by the surface cor-
rent aned  the others being n- M
Huenced by the surface and the

THE CIURRENT IMSERVATIONS ON Iyl

THE "BLAKE™

The current meter at the end of the wire on the
ghi, slides: down another larger wire having at s
endd a heavy leaden woight, which in furn s restrained
from heing swept astern by the force ol the corrent

sphsurface as well, the retarilmg b o long line secured fo the anchoring rope.

ur necelerating effect of any differ-
ence 1 velocity ought he determined.

In 1883 the Coast Survey (ffice de-
cieded] to attempt to anchor o vessel dn
the Galf Stream and 1o actoally measuare
the amount of water flowing past. It
was thought that this wmght be accom
plished by the use of wire rope msteail
af a hemp cable or chain, both on acesant
of it strength and fAexibality, and also
Pecomase 1t contld be made in great lengths
The first trin]l at anchoring in the Gulf
Stream was made by the Iittle Chast Sar-
vey schooner Drife, bot with no steam
wiwer to handle the wire rope anchoring
!im: the difficalties were great.  The re-
sult of this frav attempt was the detail of
a Coast Survey steam vessel, the George
5. Rlake, for the Gulf Strenm work.

A pew departure was then made from
the ordmary method of apchormg in very.
deep water, A great length of wire rope
{over 415 miles) was carried on a lnrge
iron reel or spool. A powerfnl Steam-
engine. runmng. 4 winch, Jowered amd
raised the wire rope with it anchor,
while another engine revolved the spool
A spectal arraogement of rubber buffers
was applied 1o the anchoring rope.
whereby the sudiden strain, due o ¥olent
pitching of the vessel, was reduced to a
manimim, By this svstem the Hlake was
ahle o anchor i almost any depth of
water, amd dhid anchor m depths of more
thun two pnles miany ines,

To gain o kwowledge of the Tuws guov-
erning the flow of any current, 1 15 neces
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MRECTION OF YHE CURKRENTS IN THE PASSACES OF THE WINDWARD IELANDS

The numbers indicate the reoonl number of the anchiornge shether accupied opce or
mmny times.  The ship oz anchored ot Seotion 32, north of Barbailas, when the pltograh
{shoin on poake 7741 was talken.
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sury (o ascertain its direction anid veloeity
it only on the surface, but below. The
surface current t= the one afecting the
ship 'om 1t conrse, bat 1t 15 also the most
atfected by changes n the logal wind,
whiich may be only temporary, winle the
vast body of Howing water mamitains jis
direction, byt fechbly inflwenced by the
slight surface changes

An mstrument was therefore designed
by which the lower currents comld be
mcasured as well as the surface. It con-
sisted of a rodder free o take the -
rection of the current, a compuss needie
which of course pointed to the north, and
an apparatus for regmstering the How.
LU prny hesisting the mstrument all of thes
were locked at oncd, and npon s reach-
mg the surface the angle between the
rudder and the compiss gave the direc-
tinr. Al the reading of the repister
ahowed the 'L'EII.'!L"it].'

(Ohservations were usually made with
the current meter jt depths of 334 fath-
oms, 15, 30, 65 and 130 fathoms and at
times too 150 and 200 fathoms, the in-
stramment renutining at each depth during
i period g 30 mimines.

The investigation began with ' these
applinnees m  the narrowest paris of
the Straits of Florida ( between Fowey
Rocks. which 1% near Miami, and the Pla-
hamas ) in order to find ont the character-
tatice of the stream at a point where 1t
worlld perhaps be least mfluetced by ab-
mormal  forees.  After two scasons. il
this point the rescarch was extended to
the western part of the strans amd to the
passage hetween Yucatan and Coba to
grnge the water entering and leaving the
Gulf of Mexica,  Afterward, the equa-
torial current atid the fow mte, the Car-
ihbean between the wlonds were exam-
med i oorder: o onmpere what mav be
called the source of the Gulf Stream with
the outlet as it legves the Straits of Flor
iln fior the Atlantic.  The stream off
Cape Hatteras, the flow outside the Ha-
hamas, nnd alse siith of Naontucket were
all exmmined.

Some of the resnits of the investipation
were surprising. The solume of the
stream w ¢ hour's How has been men-
fioned, bt the most valuable discovery
was that it changes its velocity daily and
monthly, amd that predictions can be
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ninile az to the times of these vanations
As the tides change i heght on the
coast, so the ourrent changes in velocity
in the ovean, The egquatonal current
wlong  the South American co@st rons
fastest about O hours before the moon
erusses  the upper meridian; between
Cubi and Yueatan the maximum is 1o
hours before. and in the Straits of Flor-
itha off Fowey Rocks it i= g hours.

These variations at certain times in the
month amount 1o more than 3 rmles fu:.-r
howr e somie pearts of the stoesm -and at
other tmes i the month mav be less
than 1 mile per hour, |

During  the month there 15 anuther
change mking place following the clianges
m the declmavion of the moon north ani
sottth of the egmator,  Two or three days
nfter the moon has passed the equator
the maximum velovity of the stream s
nearest the middle, but which it never
reaches; it i< alwavs to the left of the
myldle, and two or three llﬂ}'!‘n after the
minon’s ighest declination the maximum
& well toward the left-hund edge of the
strean.

Aveompanying these changes the tem-
perature of the stream Auctiutes. At one
time during the month, also varying with
the declination of the moon, the direction
of the currents, partimbarls the lower
ones, mchne shightly toward the axis of
preatest  velocity, while at other times
they tun more nearly parallel.  Ths
canges an interminghng of the warm sur-
face with the colder water of the lower
sk,

WHAT CAUSRES THE GULF ':iTI-I::Ii':.‘LFI-'I! '

The various theories ns (o what canses
the Gulf Stream have heen given, but it
seems that while Franklin's idens: are
nearest correct, they are nol complete.
In the tropical regions there s a steaddy
nyovement of the air from east to west
known a= the trade winds, South of a
vertmin line situated near the eguator
thede winds flow fromm n southwesterly
direction, while north of the dguator
they come from a more northeasterly
direction, The winds are nut always
atrangr, nor are they constant in direction,
but they do not viary omch, and then
only for hrief pertods,



THE GULEF STREAM

Winds blowing over the surfnce of the
witer induce a current m the latter doe
to Friction. At hrest it is only the merest
skimm thar moves, hut gradually the moe-
tion s commmunisnted from layer to Laver
antil at Gist, if the wind 1s long gontinded
as m the trade wind region, the move
ment extends to lower depths, J00 or 4o
feet, or perhaps more

These trade wind eurrents meet fmally,
the partial barrier of the ishanls forming
the eéastern parl of the Canbbean, and a
portion of the flow esoapes throngh the
passiges between them,  From here it
cotitintes 1t5 conrse across that sea until
it reaches the obstructiom of the Hon-
duris and Yucatan coastg, from which it
escapies by the casiest route. which is into
the Gulf of Mexion,

It has been Toowmd, however, that ihe
water entering the Caribbean by s
means 15 not mote than one-half of the
amotmnt which lows thriongh the Strats
of Florida from the Gulf of Mexico, and
the other lmlf = supplied from a =onrce
which does ot come nder the head of a
mensurahle current. T le other gowrce i
th toare conged By the wwind. Every nip-
ple varties a certnin amount of water m
the direction toward which it s towimg.
irrespective of the current cansed by its
friction, amd when the waves beeome
large, toms of water are hurled from the
cresl into the frough every time the wive
|Fl'l.‘.g"-ﬂli..1-

In a large area like the Carthbean.
having o comparatively constant  wind
blowing over its whole surfave. this ae
pon is practicilly a simultaneons move-
mient of = anrfuce witers to the west-
ward and a contmual escape of the water
heaped npy st the obstruction offered Iy
the Lind into the Gulf of Mexweo, l.hrl'-lu:h
the Straits of Floryla, and into the At-
lanti,

The Guli Stremm would be hittle reh
on the coast of Furope did it not receive
a great wddition oo its volume of heat
whein en foute.  This is v means of
gentle flow from the northeast trade-
wind] current that passes ontide the Car-
hhean Islands and the Bahamas.  The
spurface temperature of this outside our-
rent 18 about the same i Hs passage
plong the West Tndian Islamds as the

b e o

Caalf Stream i the Straits of Florada, bat
# ia less violent in its movements and
there is less intermingling of its upper
atil lower witers, =o that it armives oft
Cape latteras with a much higher tem-
perature than that of the more turbulem

Gulf Stream.

U GELE STREAM AR NOT CHANGED I'ES
CLIRER

Newspaper items are frequent that the
Gulf Stream has changed its course, and
b s supposed erratie moversent is laid
the blame of every abnormal season on
our Atlantic seaboard. Gulf weed is seen
ap toward Nantucket, for exaple, and
a0 the Gulf Strenm mmst have changesd
s course i that divection,

The fact is this euli weed origmates
it the Sarpusso Sen and 15 transported
chiefly by the break of the waves. Some
of it enters the Guli Stremn and may be
carried by it to beyond Hatteras and fur-
ther enst, hut the fact of meeting it in
stratige regions is not so much an indica-
tion of & current as it 15 that the wind
has cansed a sea which has thrown the
weed to leeward. Anv strong southerly
pale fo the eastward of Cape Hatteras
will strip the lintle pulf weed remaining
i the Gulf Stream at that point and
carry il toward the Nantucket shares.

The same inffiwnee of the wiml to
transport the water without an accom-
panying current 8 scen at Rey West.
With a southerly wind the clear water of
the Galf Stream is thrown into that Tar-
hor in spite of an ebh tide, and 1t 15 often
accompianied y fragments of gull weed.
bt upon a change of wind from the
northwaed (which is from the Gulf of
Yexico) the harhor waters soon cload
.

(Onite recently the overwhelming T
tanie alizaster, which wns due to jceherirs
on the horder of the enstern extension of
the Gulf Stream, has led to the theory
that the stream witd feeble and had not
heen Aowing with its usual strength and
so the berps were farther south than
psual. (O conrse, there are periods of
heat and ecold—one year may vary no-
ticealily from another—and perhaps an
abmormal amount of heat transported to
the Arctic regions some veurs ago by the
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stream sy have been the cause of some
of the hergs i the Atlantic this year, bt
when it = remembered that heavy jce
from the Aretic takes anywhere from
one to probably two or three years (o
wake the journey 1o the steamers’ tracks
one canoot trace the increase or decrease
i quantity or size of the bergs to the
Gulf Strewm,

Dibubtless the stream varies m veloeity
at different seasons of the yvear becanse
the trade winds vary periodically  in
strength and direction.  In the winter
months. wikn the northenst trgdes sre
stronger, they blow from 2 more north-
erly diredtion und af the wame tine do
not extend to as far 4 northern latitude
as i the summer.  During the latter
period they lave o threction more nedrly
towand the west, and althongh weaker in
foree probably contribute more water (o
the GUll of Mexico and hence tn the
Al Stream than do the witter winds,

These changes in the winds, however:
are felt in the Gulf Strcam by a gradual
increase or decrease in its dpesl some
tirne after, the maximum vearly strength,
for example, coming in Ovetober, while
the maximum trade-wind inHaence 15 in
July and Augus,

A temporary or 4 local increase or de-
crense 1 the force of the trade winds
would have boe little effect on the Culf
Strean, becanse the ctrrent is due to the
average condition of the ‘wind over an
arel of hunilreds of thousands of square
miles; and this average doct ot ehange
materially vear hy vear

Sometimes a low harmometer in the Gulf
of Mexico, aevompanied by an abnormal
high on the somiiern Atlantic coast, will
callse A reverse fAow on the :‘I‘.El'lt_":l- of the
stresm in the Suaits of Florida for a
short time, but the wea-tergo of the
great mass of water quickly reestal
lishes the vormal current.

There is every cvidence that the Gulf
Streanmi i governed dhsolutely by law in
all its variations; its course through the
ocean 1= withow doobt fixed: its floctun
tions are by days, by months. by ses-
sons, or hy years, but they do not vary
materinlly one vear from the otlier. o
we may conclude, of all the physical
forees on this earth that are subject to
any variations at all, the great ocean coir=
rents are most immutable,
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ELEPHANT HUNTING IN EQUATORIAL AFRICA
WITH RIFLE AND CAMERA

By Carr E. Axerey

With Fhotographs by the Author and Copyrighted by Carl E. Akeley

NE evening i Upgsinda, when

rathet discouraged after a day of

unsuceessful effort to focate ele-
phants, we suddenly heard the squeal of
an elephant far to the enst.  The squeal-
mg and trumpeting ;mrmm’l m ire-
¢uency and distmetness until in an hour's
time we realized that o large herd was
drifting  slowly . onr  direction, By
eleven o'elock they hnd vome very close,
aome within two hllmt_r-:ﬂ vitrds of camp,
anil on three sides of us.  The crashing
ur trees amd the squealing aml trumpet-
ing as the elephams fed, quarreling over
choice marsels, resalted] i a din sueh as
we bBad never betore heard from ele-
phants:

Chur men kept innuerable fires going
tior fear that the elephnnts might take a
notaon o radd the plantain grove inowhich
we were camped. aml ar «da ILght [ was
off for the day’s hunt.  The herd had
drifted down to the forest 1-H1i:, forty
mintes from camy ; in fact many of them
had cntered the forest.  For o couple of
miles we traveled thrmeh a scene of dev-
astation. sucl as o eyvelote leaves in iis
wuke: S-fool grass wrampled {ar oex-
cept for here amd there an “ishand™ thin
nad beeri spared;
trees twisted off and stripped of bark, and
of all branches amd leaves.

We approached within a few hondred
varls I'IFII'I:L forest, where the grass was
utifisturbed  except for trnils showlng
how the clephants st daybreak  had
trekked through in small bands, single
file, When alenat fo oroes o Litle wediled
sulley, we thought 1t wise to stop and
ook over the stiaation.  From te top of
n s of rocks we discovered nooow
feeding unh 200 vards away and athers
all about in the bigh griss between us
and the timber (sec poge 7831).

There was clear passage W a rocky
clewation 1o vards to the left, for which

hali of the ﬁﬂfﬂlttl":ht’.i_
L

we mude, and winle standing there, 73
teet above the level, 1 received an itn-
pression of Africa that must reman witl
me to the last.

There was not o breath of wind, and
the forest, phistening i the mormng sun:
Heht, stretched away for miles to the east
andl to the west am] up the slope to the
north, Here and there in the high prass
that intervened between our pereh and
the forest edie, 00 yards away, were
seattered t'll:]lhﬁl'liﬁ singly and n groups
feeding aml loafing ?utg s be awal-
lowed %::1.. the durk shnfi-ml.'s of the dense
forest side,

SCOUTHE AN ACTION

From the gulley which | had started 0
cross @ little time befure there stalked 2
of 30 of the great beasts, their b II:ITE'-
shitiing. with a fresh coating of mnd and
water Trom the pool where they  hadl
cdronk and bathed. As is usunl with hig
herds, they hoad broken up into sl
bands on entering the forest, anid now, as
the last of them disappeared into the
cover of the Irees, a fuller appreciation
of the surrowndings 5ud1|un%‘;' duwnd
upon e, From a mile or more in either
direction therd camie a-reverberating rijar
and erash as the great bordes of monaters
plovghed their way throegh the tangles
of vepetution, smashifip trees as thes
quarreled, played, and fed, all regardless
of farestry regulations.

Where the bttle stream ar the hottom
of the gulley entered the forest, froops of
black and white Colilns ﬂtHItLr_l.‘- wery
racing about the trees, swesnrmg at the
elephanta.  From the tree tops deeper i
the forest two or three troops of chim-
panzees velled and shouted at one another
or everything in general, baboons barked,
and prent hisrnhills did their best to
drown afl other nomses with therr dis-
corilant mspmg chatter.
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Suidenly a cow elephant at the edge of
the forest just in front of us nttered her
peculinr shrill sereim of wuarning.  Not
anly the elephants, but all the caber forest
folk, paid hm.-rl and instantly were silent;
a moment before the noise had been ap-

alling ; the silence now wis even more <0,
];‘hun there came a gentle rustling soumd
like that of lenves stivred by a breeze, m-
credsing in volume untl it sounded like
a mighty windstorm in the trees,

I Tooked abowt 10 see whenece 11 came.
With my glasses | soonred the furest far
aml near, bat not a visible leal seemed
to stir.  Then | n:nfm:tT that the sound
was made by elephants on the move.
hastening away from danger—ithe scof-
ling of their feet among t.’ue dry leaves
on the groomd and the seraping of their
sides against the equally dry leaves of
the bushes:  In a way this was even more
impressive  than the greéat din or the
death-like silence preceding.

The old cow had cought o whiff of wr
tainted by man and all obeyed her warn-
ing. Tna few moments the rusthing sab-
sided ; the monkeys and birds retarned to
their pormal state,  The elephants had
evidently settled down withont going far;
bt -:mhr at rare mtervals during the rest
of the day did we hear the squeal of a
chastised youngster or the breaking of a
free,

With my gun bearers | went down jito
the forest. Trails crisscrossed an all d
rections, so thit it was impossible o fol-
low a given trail any distance. A band
of a dozen or so got our wind anid passed
us m confusion at close range. bt the
bush was so dense that [ lud but somall
f;hm;:useai of theme A mile into the forest

rought us to an frregular clearing, 200
by 500 vards m extent, almost ndected
iy a “peninsula” of forest.

A WARLIEFK MOTHER

At the base of this peninsula I nearly
ran againgt a voung bull, one of a con-
siflerable number, as | soon discovered.
The whole herd began working toward
the point of the penmsnla and | ran along
the outer cdge to lead them off.  Jost
as the lender emerged from the paint,
they saw or winded us—shifty, uncertain
breszes had sprung up—and they turned

THE XATIOXNAL GEOGRAPHIC MAGAZINE

back. 1 ran mio the timber o 1ry for a
better view of them, | soon found my-
ielf facing a cow who, solicitbus for her
very young calf, had whecled about, all
attention and nlmm"ing.

Fortunately, at the moment we were
partially screened behind a clomp of
siall trees, amd as we remamed motion-
less the cow's fears werg soon allayed,
and, turming, she guve the calf a boost
with her trunk and followed the herd,
which was moving off toward the elear-
i:lgl aft the other side,

furrymg oot and around the point, |
found the herd m the clearning, rounded
up in close formation, conscions of the
presence of an unseen enemy. There
were about 25 elephants, mostly cows,
anedl just as 1 was on the point of
backityer off to o safer distance, thinking
there were no big bulls i the lot, a fine
pair of tusks appeared at the near side
A clump of hushes offered cover for a
near approach and 1 went in guickly 1o
within 20 vards of him, and as his front
e was thrust forward offering a goad
opportinity §or 3 heart shot, 1 fired both
harrels of the double rifle m guick shc-
CESSION,

HEXDERING FIRST Al

All was commotion as T seized my
secnipd rifle amd, <eeing that there was
o direct charge, retreated some 50 yards
to the top of an ant lall, from which |
okl see what was poing on, 1 then
witnessed 4 sceme such as [ bad heard
described aml wiach [ had been keen to
verity. A htmmber of cows were clis-
tered about the ball, for he had fallen
30 vards from where he was shot, and
with their tusks and trunks were doing
their best to et him wpon bis feet; the
rentinder of the cows were dang patmi
duty, rushmg about m an increasing cir-
ele, searching for the sonrce of trouble
That meant me, | retired o a safe
distanee md waited for the atmosphere
to clear.

This bull stood 11 feet 4 inches high
at the shoulders, and the tsks welghed
03 and 110 pounds redpectively, while
the circumference of the front foot
around the sole was 6715 inches, the
hirgest recorded, 1 believe (see photo,

page 78g).
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BOULDER OLISH D BY

The following day 1 went into the for-
csl n;.;:li:: and soon came L with i |JI-!!'-.J..
Hiit -ir|_ cover =0 denke thot an i:‘:‘ll.li_‘.'i.'1=-l,l1:|
conld nat be made, We worked with
them for hours, and finally succecded n
driving them ot mio the open, but @n
fortunately the grass was high anc 1 had
Tt er] I gaining a pont of
vantave, when with angry groots they
dimbled back to the foresty

v T turned to fullow, my attention
was calléd to a commotion in the bash at
the edge of the forest some 400 vards to
the left. Another hend was coming out
into the grasslands, and from the top of
an ant il ' saw them distinctly as they
El.l_‘:'ul_'ll OYET 3L TISC At }.ﬂl’!*}- al Wiy, There
were 11 eows. 1 waited & few moments,
thinking that, as often happens, o bl
might follow m their wake, The cows
had '!n.::.'-—'{'l.[ art to a distance of FONY OF O
' and 1 was aboit to ledave the ant
hall and retumm to camp. when from the
directiom of the cows: thore came 3 low,
cmmous rumble ke distant thunder. Tt
wite not very unlike the angry momblang

' B o o

vards,

FHE BUNIING OF GEMERATIOGNS (]

ELEPFPHANTE

sonnds we lad s 't::'l:'l|1l-1.'1l1'|} heard when
with clephants, but it was plamn talk and
mennt trouble,

A Huadty plance around. convineed us
that there was bt one thing o do, 1o
stam! a@md meet the charpe from the ele
vation where we were and from which
we cottlid see. [T we 1] o Cscape 1o
one sule or to the forest we conld not see
them over the lugh grass before they
WEre Qpsom 115,

A LIVING TOR N AN

The mumbling wis Fepeatéd two o oor
three times, increasing i volume, and
was then followed by the wild shriek of
one angry cow aid mmediately tken ap
I 1o others as they charged towand n=
They came half wiy anid stopped for a
moment. They had Tost the wind, buod
mmediately canght it agam, and roaring

I--.—‘

amil =sorepming with  redoubled energy
came into view over o shipght rise. It was
il |||'-|'|||||'|_"|'T'i|'|_|__'l_' ~.-|||'-."|,'||"||' Thetr i

cars. ot full spread, trinks LJat:h'!le:L'r:'

wildly, ‘a4 roaring, SCreamning  fGss, 40
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A BABY ELEPILANT'S MAKILE

A fragmient of a termite hill thiat the elepliants had broken o and rolled] abowt on
emudddy geomnd oantil it had become a nedrly symmetrical sphiere. Ther had evidently ralled
it to ths-point from a conswlernble distince, as it was ol black earth, while the groam!
where photographed wis vellow.  Bahy eleplanta, ke most voung animals, . are fomd of &
frodic with one atother amd sometimed ot the espense of othier anlmmls, One day winle
mspecting: o larwe bord of elephanta that were Tfeeding ot the opposite side of a ravine we
met 3 Berd of buffalo in the high gmss 'on our side, and when we! succeeded tn frighteom
therty off they stampediq] acrosa 1o where the elephams weree  Three voung elephants left the
herd andl gave chase, spuonlice and trumpeting as they charged this way and thal, sesttering

the bofralos bot ot doving them away.
irl 'u‘l'u'.'.'t:; ELEAER AT o Cainy

The wfale showed mo greil feir, just kecging ot
W s l':l.|-||: wis ldng harid

ireae] wonld Dice about and make

a hlaff at stasading ber groand, bot always farned @il when the clephants got oo close. ' As

a rale elephants

iy nlieht Gttention o other animals,
elophants Deat a -Donces ot of high grasa and chise 3t hito foredt ¢over

M Tarlton Has sevn & Herd of cow
This sdjpuests the

|':-'--'I|-'r=.i1 y, 0 lrina preving on young elephants, heing ':|:|.'|:-!;||5|:-|_'-|| therefore 28 an cemy

tong of fruntic femnle elephant ven-
geance. | remember that 1o felt home-
sk,

Were they to continue in & sirmght
course they wonld pass at 40 vards 2 then
1 dlash on our part to one side and we
could Inse them and be safe. When they
were nearly oppogite us; however, they
erthier saw or wroded us atresh wnd
wheeled straight an, with a burst of
shricks, A shot from the hig cordite rifle
stopped the deader;, but, etcoursped by
the others, she came on, only to e
knocked down by the secomd shot. The
others crowded about ber, sniffed and—

bolted; The old cow slowly regamed her
feet and stagpered away., while we
deep gratitude returned to camp.

HEXTING FHOR USLIT=UAL 2I'TECTMENS

It was in Aupust, 1900, that we left
New York, commissioned by the Amern-
can Muszeum of Natural History to se-
cure specimens for a4 proup of Afrean
elephants. We bepan serious work on
the LTasin Gishu Plateau, knowing that
there we should be able to secure the
smaller specimens, cow antd young ele
phants, amd we had reason to hope that a
barge Taill might be found on the platean
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Hhis mun, o Swahili, was gun-tearer for Me. Arthor Newrman at the Gme Tie wiis learly
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gun-bearer @ reported to have killed the elepihanl, saving Mr. Newman's life. When
atmlar accident |l|'-|-I!'-'-: [ e this gun-bearer ran to =nfel
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MOSS-COVEND ELEPHANT ERULI

The average value of wory in

passed,
excesded S20

this herd would ol have
per head, not enough to cover the damage
dlone by them i one year,

Coming south from the neyrhborbood
of Murchison Falls, we were resting it
the summit of the pass over Podoro
Hills, when we detected -a herd of aohont
100 elephants at rest mles o
the couth. Az we watched them Lhey be-
eat moviewr n oor direction amd  wite-

=N 2

I THE BAMBDOE NEAR TI

MBER LINE UXx M1, hfnId

nwitely. reached the hase of the nlls,
where we met them.  In the meantime a
second herd of more thun 100 appeared,
traveling rapidly o the north, passng
WILHIT easy ImspECciion Taange ol our ont-
Durmg the time we were engaged
i watching these elephants the middle
grovnd was occupied by two herds ol
bttaloes, and as we went down (o look
the elephants over at the foot of the hills
we |umped the third herd of buftaloes n

N 1
IIER A
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the hamboos,
hundred i all,

It is generally understood that large
hull eleplants are more frequently o be
found apart from the herds, but our ex-
Eﬂritnl:u does not bear this out. Three
ulls that we have shot, having tusks
cach weighing 1oo ]p:r:mqh ur over, have
beent herd bulls, Tn Upganda we often
foand  bulls unaccompanied by cows;
singly atd in' small herds numbering up
to 15 mdividuals, but it was nol among
these that we found the largest tusks,
We have found the large ol bulls enjoy-
mg the society and protection of large
herdz of cows and young animals (see

page 78g).
AGUARD OF HONCON

Che splendid old bull well known in
Uganda, who has been seen hy many
hunters, 15 so well protected by a large
herd of most ageressive cows, who cha
at the slightest mtimation of danger, that
he still survives. These old bulls are
very rare, for when a bull has developel
tusks of 0 pounds, which 1s at quite an
early age, perhiaps 25 vears, he beoomes
the target of every hunter, mative or

There were over three

THE NATIONAL GEOGRAPHIC MACAZINE

white, who sets eves upon him; thus it
1= only the more crafty or timid indi.
viduals that, secking the protection of
large lierds or clinging to the more in-
accessible regnons, such as dense foresis,
manage to survive o a fipe old age and
develop a full growth of vory,

The best bull at present in our gollec-
tion for the group is a young adult stamd-

v 11 feet 3 inches at the shoulders with
tusks of 100 and 102 pounds respectively.,
These are voung fvory, and there can be
no doubt that were: this elephant to have
hived 30 years longer they would have
attamed o weight of 200 pounds each.
Such tusks are oot abnormal; they are
simply the tusks of a good. healthy bull
who has been intelligent and Tucky enongh
to keep his life until his ivory was full
gTEl"l.l.'Th
It weudd seem worth while that the
worlid's permianent record of elephant life
should contain a specimen that tHestrates
the fullest development of the African
species, the finest living representative of
this race of amimals. Such an elephant
can be secuved now, but 1t will soon be
too late, for the remaining monster speci-
mens will be killed for their Ivory,

ZANZIBAR
By Mgs. Harmis R Coiens (Ereasor Stuaw)

UNDREDS of tourists and gov-

ermment -:n;{;]n}'c::!., v the marn-

ifold errands of émpire, see the
wwn of Zanzibar without knowing much
of if, or ever exploring bevond the Ger-
man or Enghish tenms clubs,  Bat tlos 1=
less remarkable than the fact that mer-
chants, priests, secular missionaries, mili-
tary and diplomatic whatnot, Indians,
Arabs, Farsis, and Europeans (as ineon-
spicious artisans or petty traders) act-
ually live in the town vear in amd year
out without so much as walking half a
mile bevond the terminus of the hittle
American railway at Bu-bo-lu, a village
a few miles from the town itself. The
precedent for this neplect—and the sockal
fabric of Zanzhar 1 dependent on prece-
dent—is gndotubtedly the indifference of
the early explorers, who fitted out cara-
vins in the old town; and, bent on dis-

covering a voleano or & gyanza far afield,
never wiasted time in wandering aboat
the glonoons island itself.

On the first day that one leaves the
road behind and finds oneself at large in
the dense preen of Zanzibar's (itantic

verdore one 13 comsciotts of a newness

of interest a5 when one reads for the
first time some book of very distinective
imaginative quality.

The woods and fields, the “shambas”
( plantations ), are like the contents of o
Brohdignagian glass house ; the colors of
Howers and trees themselves are s ele-
mentary as to seem like a child’s concept
of beauty in natare. and when, unex-
pectedly, without preparation of any kind,
the sight of the clove trees, shining preen,
red-stemmed, symmetrical, stretches Te-
fore one, with the ultramarine of the
Indian Cleean as a background for their



ZANZIDAR

unequiled loveliness, the beauty of the
whole writes ftself on the memory of
the most commonplice of observers as
an indelible delight.

The island, about the same size in
squate miles as Long Tsland, s of a (-
feremt shape, being shorter and much
broader.  It'is one of Great Britam’s pro-
tectorates, bt Sayyid Al bin Hamoud!
its present Sultan, has political instinct
andd a spitit of propress.  Since his ac-
cession he has materially bettered s
position and  exalted his  dominjon in
Furopean as well as British eyes,

To the south of the town the Tandscape
is less redundant and riotous in vegetable
expression, but goats abound, and find
all they need i the way of food to make
them marketable.

A TROPICAL PARADISE

Fat to the north the mango trees,
palms, cloves, and every form of orange
and lemon erowd thick and glorions under
the most primitive of husbandmen.  Just
w5 Africa itself 35 petted over with aim-
less footpaths, =0 is Zanzibar veined with
little tracks worn deep into the living

o long that no tradition fol-
fowse the feet of those who made them.
That biack. furtive, futile being whose
American enfranchisement convulsed the
United States still stands there at the
dovar of his hand-hewn hut hke a crea-
ture
vond belief in these appropriate sur-
roundings, knowing himself to be buat 13
minttes out of the jungle, and as ohe
anee said to the writer. who was endeay-
oring to tell him of the eivil war, "hap-
pier when he lives near to the leopard
and the trail of the things that eat and
are eaten than when the shadow of a
master's hand is always on his shoulder.”

THE OLI) SLAVE TRADE

The industrial life of Zanzibar has
changed three times since David Living-
stone cried for mercy for the black man.
who sorely needed it. Unider the Arabs
the town was a slave center. where the
poor creatures, who were caught in the
course of dne of Tippoo Tik's “war
walks”™ into the interior, were hrought to
the island carrying ivory, and prepared

potentially human, but lovable be-

=11

hy wvarious heavy-handed methads for
service as slaves in the Persian Gulf or
in the shambas and warehouses of Zan-
zibar ftself. The Arabs achieved the best
negroes imuginalle, whatever their meth-
ods may have been, amd when England
ruined Tippoo Tib by her slave regula-
tions ivory took the place of shves as a
trade staple, and dealers from hither and
yon brought their ivory for sale to the
quaint Arab town, whose sanitation wis
then a byv-word of the Eust.

The bodies of dead slaves were [re-
quently put out on the beach by Arabs
too inhuman to give them burial, and
animals who had died were disposed of
in the same fashion, Bath water was in-
formally evicted through harem win-
dows, and all the wanton waste of the
cooking department in large Arab houses
was hanked up by the kitchen doors
There is a tendency to that sort of thng
atill, but Dr. Spurrier, Zanzibar's health
officer, untrained as'a sanitary engineer,
but essentially scientific and resourceful,
has removed Sir Richand Burton's re-
proachfully apt epithet of filthy in con.
nection with Zanzibar town.

THE CLOVE INDUSRTRY A SALVATION

But the third and lagt phase of indus-
try in Zanzibar has been its salvation,
and will keep it alive as a place of m-
portance long after Mombasa has caugit
up with and passed it as the center for
general trade and the entrepét for the
African Hinterland, This last phase is
clove cultivation, and the history ot the
clove in Zanzibar is a record of such
pluck and foresight as muy well teach a
lesson to the prowd Saxon who con-
stders his race a monopolist of hoth
qualities,

In 1860 an Arab named Telim hin Isse
came up from Manritive with a handful
aof cloves in his pockets and 200 plants to
put into his shamba. Tis idea of agri-
cilltare was very unigque; and he only in-
tended to pereevere in clove culture if he
conll depend on a crop after evéry neg-
lect and affront had been offered his
trees.  Their beanty (cloves are a kind
of myrile and exquisite m appearance)
excited the interest of Said Burgash,
about to become Zanribar's Sultan, snd
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he wrote at once o the Moluceas to oh-
lain the fimest plants which could be
bought for money,

Two Duteh ships brooght them o an
unusually short time, and the Sultan, the
st remarkable man Zanzibar has ever
produced or asseciated with its fortunes,
senit ot numbers of his henchmen to
compel laborers from every side to get
the plants nto the soil immediately, e
had read up the whole subject in a book
of French authorship, which he had
caused to be written out in Arabic, and
saw that the enterprise had a great mer-
cantile future for Zanribar, He knew
that the wssland’s supremmey as o trade
cetiter wolld pass, and he hoped to make
i with Pemba, the éxtremely fertile but
rather uminteresting sland to Zanzibar's
north, paramount in the worlil of spices.

In 1872 4 cyclone blew over Zanzibar,
which uprooted all the clove trees amid
blew the cocoanuts flat 1o the earth with-
out breaking them. Many clove trees
were blown into the sen: many were
broken off short. Within a week afier
the storm Said Burgash was rounding up
his labarers again and sending hither and
yon for plants, which he presented to the
poorer Arabs, who hatd setzed on the idea
of & crop which eould be sold 1o Euro-
peans, and hid put their all into the pur-
chase of plants ‘and slaves for their cul-
furre,

THE WORLD'S SUPFPLY

From thit second planting caomes nine-
tenths of the world's clove supply today,
anil when one realizes that the least cut-
put of cloves per annum has amounted
(from Zanzibar alone) to Booon hibales
and the greatest output to 200,000, and
when one furthermore realizes that the
government clams as tax ote hag out of
each five, one may catch a vista of Bur-
gash’s dream, and concede that even the
Clrienital has in part the preatest of men-
tal attributes—imagination.

Cne might write a hook on Zansibiar,
and in the hurry of its beauties and the
horrors of s mysterious catastrophes,
Iike the smallpox epidemic or the bu-
bonic plague, forget to tell the half of its
wonders, [t will alwavs remain in one's
mind like a soiled page of the Arabian

THE NATIONAL GEOGRAPHIC MAGAZINE

Nights, with what c||3ru::rniselj ter e & splen-
did outcome ruined by some fearful vis-
itation of cyclone or of sickness, Pt
the intrinsic strength of the island con-
tinues in the clove crop and has attractes
an enormotts quantity of Indians, who
are fust driving out the Aral and keep-
g up a desultory intercourse with Indin
for caste reasops.  The penalty for visit-
ing Zanxibar i3 the lightest inflicted on
any Indian who travels: he is merely re-
quired to wash in the Ganges, so that
ermigration to Africa’s east coast is vir-
tually envouragesl.

THYE MELTING POT

To realize Zanzibur's cosmopolitan
quality one must reflect that with the ex-
ception of a handiul of the Wa-Hadin,
ar original people { Bantu ) of Zanzibar,
no one lives there for any reason except

d of gun or acquicscence to coorcion.

e Swahih boys are 4 compromise be-
tweenn the Arab masters and their sav
women, One sees Nyassa children black
ind glossy as lumps of coal, pointing at 2
distinguished old Arab as their father, or
slim young Galla hovs, leaning in their
coffée - colored  perfection. over lakes
crammed with blue water lilies, claiming
ktn with an Indian as a parent on one
stde of the house and 2 5]!&!'11 Somali on
the other. Mohammedanism khits them
together in its strong embrace, while only
the Indian women secured i the Zenang
system remain:quite unchanged by travel
ar] the different mode of life which a
new country affords,

Much goodd ivory still comeés to Zin-
zibar, but the world's supply lessens
yearty, while the demand for it increases
month by menth. The best ivory in the
warld comes from Benadir coast (Tralinn
Somaliland), and 8z & return American
entton and oil find their way to the Bena-
dir ports—Mogdesho, Barawa, and Mer-
ker. For four months of each vear these
ports ure closed, and the “dhows.” or
sailing ships, which take up case oil and
cotton cargo  from Zanazbar, together
with flour, sagar, and candles, stand
stacked in Zaneibar's harbor, waiting for
& wiml from the north again te promise

safety on that sandy treacherons shore
of enadir,
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The fanng of Zanzibar 15 meager. In
1873 an hippopotamins dropped in from
Cerman East Afrien! and whatever ex-
1#ts m the way of wild cat or pig to the
tirth of the istand s quite as continental
m orgin. On'a small and neghboring
whanl a very peculinr rodent exists, for
which | have never heanl even a natjve
mame,  But the fnsects of Zangibar, ak
though rarely venomous, possess @ vie
riety that 15 as extroordinary as their ic-
tivitv. There is the “breaker of sauce-
pans, & green thing, terrible to behold,

VOLCANOES

URING the first week in June
Katmar Volcano, m southwestern
Alusks, which had been r-

ally believed to be an extinct Ul.ﬁ:'::leﬂ_l.
mnexpectedly burst into violent eraption
and contimoed active for three days.
Vst guantities of dJduost, lm:rniﬂn. and
stones were ejected alofr  So dense was
the cloud cast into the heavens that the
people in the village of Kadiak, about
100 miles distant, were in total darkness
for two days. All the erops on Kadiak
Island were destroved by the ashes: the
fish in the sea and in the rivers were
killed and . all water supplies were poi-
soned,  Throwgh the courtesy of two
members of the National Geographic So-
clety, Capt-Commandant E, P, Bertholf,
U, S0 R S and Meo W, [L Frslone, of
kadmk, this Magarine publishes a very
unusual series of views of the remarks-
hle fall of dust and ashes after the erup-
tion of Mt Katmai  As all the photo-
graphz were taken at least 100 miles
from the voleano, the reader can infer
the tremendins nature of the cataclysm
which could depasit such  enormons
qurantities of dust and ashes so far away,
In the pictures Kadiak am] vicnity
dppear. wrapped o a mantle of snow,
but the white covering in reality is the
white voleanie dust. At the time of
vear the photographs were taken this
region 15 alwavs as green in vegetation
and foliape as anv part of the United
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and an army of ants, i different reg:-
mentals, the mosguito m its more harm-
less phase, and an occasiondl centipede.

The honse-fly 1s almost unknown

Zanzibeir s perbaps the most nterest-
ing-town (o the negro that the world af-
fords; plenty pf old slaves, who haven'i
seen it for 20 years, dream ceaselessly of
i, when a 1Zz-mile walk wonld Bring
them to its market-place.  And we, who
have known European kindness and
African quamtness within its far-away
borders, turn 10 our memories of it after
months of ahsence and acknowledge it 1o
be o place of happy drfeams,

OF ALASKA

States.  All the Ll was covered with
grasses, plants, and shrubs, whose luxu-
riant | green is buried under the heavy
fall of ashes, and a beautiful landsape
changad to o scene of Jdesolation,

EXTRACY FROM WEFCRT OF CAPT, K. W.
FEREY, U, 2 R 5., 08 i:ARD THE
REVENUE CL'ITEr “MaANNING.

On June 6, g1z, the U 8, R, &,
steamer - Mawiing, lay moored at  the
wharf at St. Panl, Kadiak lsland, taking
conl.  About 4 p. m., while stunding on
the dock, 1 chserved a peculiar-looking
clmd slowly rising to the southward and
westward, and remariced 1o a frend thae
it loked like snow. Later distant thun-
der was heard, and about 5 p, m. T no-
ticed light EJarticlees of ashes falling. At
O o'clock the ashes fell i considerable
showers, these gradually incrensing. The
clovd bank had spread past the zenith
when [ observed another bank to the
northward, and the two met about 30
deprees above the northern and éastern
bhorizon,  Thuander and lighining had be-
come frequent at 7 o'clock, very intense
at times, and though lacking two hours
of sunset a black mght had settled down.
[t was impossble, owing to electrical
conditions, to wse the wireless appari-
tns ;. consequently no information eould
be sent oil, This was also found 1w Le
true of the Woody Island maval wireless
station,  Specimens of the deposit were



tsken at vartous times and it was fownd
tor consist of dust and Bine sand or gran

s vt 12 mncdmgint the thiuyler and
hphtmne  diminished, but it comtimaeil
inte e aniil the s (11 this
term ity he used ) ceased Tune B
The 'r|~-r1'.-i|'_=71.' ot the F'.h dawned with
voleanic matter falling, and 1t continyed,
athough gradually diminishing until @ 10
a. m., when it ceased. We then believed
that the eruplion was ove! v of
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THE A COCOMPANY UDWELLENSG-HOUSE AT KALIARK

hroken daown from welpht of ashes.
'

wrieekst] the rear of thiz house sand the
showiig the level of the ashed fa 1)

The deposit Mere was 20 inchies thiok on e

level  Tome L4 101

MERIDENCE AT KADIAK MADE [JNINHARITARLE BY THE FALL OF ASHES

ving room: drified half fall.  MNode the hine
weirlow, po phe left.,  Jone 14, g2
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Ashed were still Falling shiglitly when: this
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LONDON and SOUTHAMPTON to SOUTH and EAST AFRICA

CALLING AT MADEIRA., LAS PAILMAS TENERIFFE, ASCERSIHON, AND 5T. HELENA WEEKLY VIA THE ||
WEST COAST, CALLING AT CIBRALTAR, MARSEILIFS NAPLES, PORT SA1D, ADEN, MOMBASA,
AND OTHEE EAST COAST PORTS, MONTHLY. VIA THE SUEE CANAL
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The Nile System—The Bell System

For thousands of years Egypt wrestied
with the problem of making the Nile a de-
pendable source of material prosperity.

But only in the last decade was the Nile's
flood stored up and a reservoir established
from which all the people of the Nile region
may draw the life-giving water all the time.

Primitive makeshifts have been super-
seded by intelligent engineering methods.
Success has been the result of a compre-
hensive plan and a definite policy, dealing
with the problem as a whole and adapting
the Nile to the needs of all the people.

To provide efficient telephone service
this country, the same fundamental principle
has 1o be recognired. The entire country
must be considered within the scope of one
system, intelligently guided by one policy.

It is the aim of the Bell System to afford
universal service in the interest of all the
people and amply sufficient for their
business and social needs.

Because they are connected and working
together, each of the 7,000,000 telephones
in the Bell System is an integral part of the
service which provides the most efficient
means of instantaneous communication.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

One Policy

One System

Universal Service
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ENGRAVERS AND PRINTERS
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Bakmg DayInThe Blgi:estl’¢;~ttf:l:)n-—r-q

Every day is “Baking Day” in the Homer Laughlin pottery. 2
We have 110 kilns. The process of packing kilns and removing  |§

finished china is continuous, 3
Baking is an important process in china making. A dish ,!H
baked too hard will crack. If baked too soft it will chip. If the &
glaze is not properly baked it will craze; that is, innumerable tiny
cracks will appear, making the dish unsightly and unsanitary.
Forty years experience has taught us how to make beau- §§
tiful, durable china—china “‘as good as it looks.”” See that
the Homer Laughlin trade-mark 1S on every piece.
Send for “The China Book", a beautiful l_"""

ord brochure on china making. r

=1 The Homer Laughlin ;f-

& ) :
. China Company, b
Newell, West Virginia

~New Youx Omior
SINGER OIS TOWER

CLEVELAND (Ve
CITIZESS BOTLDINEG

.

i'-ﬂ--u,..ﬁ.!IP

£
L

e e
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HOMER JAUGHLIN —
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UNDERWOOD & UNDERWOOL

WOBLD'S MOST FAMOUS PHOTOGRAPHERS

Fivest Lasyms Stings frepn polr noativey, oF
aeir matchless collection of H0, 000 original subijects,

Hxpmmwooh Stasoann St are carefully com-
prorned aned ol @l Travel Lecturos and
| eriute Sermons {with mameseript | for pent,

ik Fastots Acantate Diissol vViva STERIDFTIO0N,
Hest for lectire=hall or traveling legtitber, becmngse
dmifile, ekt compact, bt powerful and afminent

2K TULL PEARTICTLARE DEFT. X* |

. UNDERWODD & UNDERWODD ‘i a7

TRAVEL WITH DUNNING

AROUND THE WORLD, Westwasd, Septonl-
7 27 Rastward, Novettber 16, Book

bt i, =i

Tl
JAPAN, Sept. 27, Chryaanthetiim Season
ALGERIA, EGYPT, and PALESTINE,

lwritiary, February, 1915 Hobk eitly,

FOURTEENTH SLASON
Metar Toors for Privaie Pariies
H. W. DUNNING & COMPANY

110 Conerepational Badlliug, Boston, ¥nes,

e —

FRENCH—GERMAN
4+ SPANISHITALIAN

ik_ o Eally and Chickly Masteeed iy the

MR _Language-Phone
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Combined with the
ROSENTHAL METHOD OF
FRACTICAL LINGUIBTRY
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Be Your Own
“Weather Man”

With an S& N freor Record-
ing Barometer | Barograph) you can
furecast weather like gn expert

It ..||;_;I-|'|- L EEUELT --:-:.-ll:tl:lle.'_ L i
the wayv @ defnite usefulnesy, peneral it-
isfuction and pleasare 10 be ahle tw ksl
the wenther adead of ttme.  Trogine whit
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a8 accuratelv as enyone cul knirr—uabout
storm, EBbr weather, aing el

S LM Tea Hirminetlern are aocumte,
relinble sl cusy to reaal.

S&M “Z;Cﬂd' )

Recording Barometers
{ Barographs)
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over. N 2305 {ustrated sbove | writes
a w|-l|-|.1|-|¢-r T ||'r|_|_r lidsidr b 'IIIIIJ:I'.l [ A | ]
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The Barometer Book — FRERE
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See America NOW!

@] Toke s trip this summer through the Storicd
Marthwett — the fertile land of Fortone —to the
Warth Pacific Coast, Pupet Sound region and Col-
wimilia River country. Enroute, vist

Yellowstone Nat'l Park

i Am=rica’s only Gevserland—Gardiner Gatewny, official
entrance {w reached mnly vim this Thse. Seascos; Jube 10t
Septembier 15, Low lares.  Through trains from Chicago,
R ilwankes St Louls, Kanuns City, S5t. Paul, dinnes polm—
immediaie connectiaas from Dabuth, Superlor, Wnnipeg,
Omaha aned Desiver, Write for booldits and foll inloaroe-
tiom.,  Fntlode 6 cents in atamps for de foxe book "Thiroog
Weswkerlpaedl ™

A M. CLELAND, G. P

1, Fawl, Mirn.

Northern Pacific Railway

Panama Parific Expo., Sea Fraoclecs, 1918

“Mention the Geographic—It identifies you"



reily for faming ; price, 50 cents

I vome e mterestemd in
TREES
WOODS

el wE your mddre

We will tell vou of s

Troes

I-l:nmlhnnh'nl'

1I—

LEEE

imteresting and mytrurs
Lim

W daf

thee, pecpunt of

Elyese g1 1her am-

thor s been swarded
the S0old
o pheeilaf

Cresson
b dilv,
im Nl Crrgrrapiie
dag. for Wavand fawe,"12
TS R A

PR A%

AOMEYN B. HOUGH COMPANY, LOWVILLE N. Y, U S A

Henitfully framed, express collect, 54,00,

NATIONAL GEOGRAPHIC MAGAZINE, Sixteenth and M Streots N. W, WASHINGTON, D, C.
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It in phiodo-descrrpiioe
an) with it any one can
ensdly identidy the trees
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thir AMERICAN
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' Bright and

T

Clean—Just
Like New!

1 :
YL"T.T tan  keep mnearly

eEverything in home,

office or siore wlwayn

perfectly oiled, “clean as a
wlistle, * polished bright as
new and as free from rusi

and tarnibsh as the davy it
was bought,

jllf'.r-'IIJ,l.l'lJ

Iry 3 in One for sewing
machines, clocks, cameras,
typewriters, farnitare, bath-
room hxtores, electrie fans,

lawn mowers, guns, fishing
rods and reels, ele.

Three =zires—10 cln— 25
Cli—30 eotn., Sald at sll
good storee

Write for generous
e and [hittios-

F RE t:slrn—rii'su_l-
3 IN ONE OIL CO,

""E U. l:-- H'T'ﬂll:hi'l].'. by P T“rh.
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NEWLAND, TARLTON & CO,, LTD.
“Safari’” for African Hunting, Nairobi, British East Africa

WiNTE rog AUSTEATEDR OOELIT TO THIHTE AMTIHILAS AMTENT, WiTh AN AREANIE & TEIF N BETAIL

DAVID T. ABERCROMBIE

311 BROADWAY Camp Outfils NEW YORK CITY

OLD MAPS, ATLASES, AND HISTORIES
oF

Cities, Counties,and States, Title Maps, Maps of Foreign Countries, Battlefields,
AND EXPEMTIONS: DATING FROM 1639 LUP

WILLIAM B. BEAM

FORT LEE AND RIVER ROAD, BOGOTA, NEW JERSEY

"WASHINGTON™

THE LEADING SGOIAL CENTEHR

ENGRAVERS FOR WASHINGTON'S MOST EXCLUSIVE SET
ORICINATORS OF STYLES FOR ALL FUNCTIONS
ZiND ron TAFLER

HAUSLER & COMPANY, STATSERSSSEIEr ="

THE PANAMA CANAL PANORAMA

Imaniri gz oot the fenlures which mark the work
the  Giant Gatun Dam and Spillvay, e

srihiel

18 graphie bicd'seye picture ol the Fanarmn Clamal
ps the srmtest project of engineening [ristesrs —alurwi g
b, (he b artificsd lakes, and the lomg doalile s ks— {miped mtelv cOUveys o

okl mrl LRERE | L‘.-.il T I.:|| 4
renlization of the entire work.
A Hmited elition of the Pandrsme,
hoard, unfolded, ready for fmmiog, # conts, postpaiil
DeEranTMEST H, NATIONAL GEOGRAPHIL M TETY

-

16vH axp M STRUFTs N W., Wasmrsoroax, D C
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Geographic Readers
Who Advertise

HY NOT direct the attention of

vour advertising man to your owm
magazine? Justsay to him, The National
Geographic guarantees 140,000 monthly
circulation by direct subseription, and 1
know lots of my friends read it. Suppose
vou write them for advertisine facts.”
] He may not know the Geographic, be-
cause 1t 1s not for sale on any news-stand,
but we can quickly convince him of its
value for a high-class proposition by pre-
senting real facts of the wonderful pur-
chasing power of the homes into which
the Geographic goes in such an intimate
way each month. €Quality and quantity
of circulation, together with the personal
interest each reader shows, spell an adver-
tising value plies—Ask anyone who readsit.

Advertiaing Manmaper
National Geographic Magazine
loth and M Streets N. W,

Wishington, 1, (.




To your Son, whom you want
to be the heir of your own
practical experience—

INTERLAEKEEN offers the usual

academic course of the best schoaols,
but builds into it an intimate knowl-
edge of practical industries,

It teaches books and mechanics, history and eleciricity, art
and agriculture—weaving all useful knowledge into one complete,
upbuilding course that seems as natural to the boy as his daily
life at home.

INTERLAKEN boys of eight to eighteen years erect their own
school buildings— build real houses—plan, create and operate their
workshops —install electric lighting systems—conduct a scven-
hundred-acre farm—and maintain satisfactory seli-government.

At INTERLAEKEN (on Silver Lake) work and play are
carefully blended to suit individual needs, The life is in camp
and dormitory —two boys only to one tent or room — meals
planned for health—vices condemned by common consent.

Far your son’'s future—character, helpiul efficiency, individual
effort, community spirit, earnest endeavor, Success.

A school—not a commercial venture.
A center of constructive activity.

What can Interiaken do for your boy?

Write—let us tell you more in detail.

EDWARD A. RUMELY, M. D., President
RAYMOND RIORDON, Superinlenden

B. W. TURNER, Principal

Rolling Prairie, Indiana
Lua FPorle County

Interlaken Bovs
Building Their
Chenr Gymnasium



Globe-Wernicke

Sectional Bookecases

f 1__; _-.-:ﬁ HE boy who stuffed his little fist in the dyke and saved Holland

;f = ‘-"'| knew that the ocean belonged on the other side of the dyke.
!,J:’ After all, the most valuable home lesson for the coming gener-
= ation is “A place for everything™” ... et cetera. The axiom is

' £ pld, but there are twentieth EEI‘I:H.:II}" ways of teaching it. One
way i5 to give the boys and girls a Globe-Wernicke bookcase
section for thetr use—or & two or three section library of their own. This will
not énly teach them system, but will encoursge reading —the knowledge of a hundred
centuries has been stored in bodks for them. This is the Globe -Wernicke period
in bookcases. A Globe-Wernicke Bookcase grows with the library—no emply
|  shelves yawning for books, mo overcrowded shelves. The beauty of its lines is
I the result of hine cabinet work and lasting stabality,

*"Boakiopers® Shapeing List” "= This little book lets the weoria of great sathors mnd ghves Lha Brlenm

ad | Dbl marie bR At T Dt inclodes ahe Liew priced, papulsr seta ss wall anibie do D se sslitiupe Every
ool heyer ahoold huee m capy. Sent fres witli Ve Slebe-Wernloke catalig. Address Dt ¥, G,
L - - =
| The Elul:-:"ﬁrmcluf?nﬂ Cincinnati, Uhm
I y L B Tpipmow ¥ Chiloig = et B W eghh == rm b S W,
| Hfﬂ“"—'-h Eh:iru' i!.'. CR T FE 1 ki I-I-- oizf I! II-I -:..:. y . m ?i I.lllll::: :_'.lI | " I:I_I '.I I mi ":
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