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			I

			The mag­nif­i­cent mar­ble bridge which unites the Rue de Rennes with the Rue de Lou­vre, and which, lined with the stat­ues of cel­e­brat­ed sci­en­tists and philoso­phers, em­pha­sizes the mon­u­men­tal av­enue lead­ing to the new por­ti­co of the In­sti­tute, was ab­so­lute­ly black with peo­ple. A heav­ing crowd surged, rather than walked, along the quays, flow­ing out from ev­ery street and press­ing for­ward to­ward the por­ti­co, long be­fore in­vad­ed by a tu­mul­tuous throng. Nev­er, in that bar­barous age pre­ced­ing the con­sti­tu­tion of the Unit­ed States of Eu­rope, when might was greater than right, when mil­i­tary despo­tism ruled the world and fool­ish hu­man­i­ty quiv­ered in the re­lent­less grasp of war—nev­er be­fore in the stormy pe­ri­od of a great rev­o­lu­tion, or in those fever­ish days which ac­com­pa­nied a dec­la­ra­tion of war, had the ap­proach­es of the house of the peo­ple’s rep­re­sen­ta­tives, or the Place de la Con­corde pre­sent­ed such a spec­ta­cle. It was no longer the case of a band of fa­nat­ics ral­lied about a flag, march­ing to some con­quest of the sword, and fol­lowed by a throng of the cu­ri­ous and the idle, ea­ger to see what would hap­pen; but of the en­tire pop­u­la­tion, anx­ious, ag­i­tat­ed, ter­ri­fied, com­posed of ev­ery class of so­ci­ety with­out dis­tinc­tion, hang­ing up­on the de­ci­sion of an or­a­cle, wait­ing fever­ish­ly the re­sult of the cal­cu­la­tions which a cel­e­brat­ed as­tronomer was to an­nounce that very Mon­day, at three o’clock, in the ses­sion of the Acad­e­my of Sci­ences. Amid the flux of pol­i­tics and so­ci­ety the In­sti­tute sur­vived, main­tain­ing still in Eu­rope its suprema­cy in sci­ence, lit­er­a­ture and art. The cen­ter of civ­i­liza­tion, how­ev­er, had moved west­ward, and the fo­cus of progress shone on the shores of Lake Michi­gan, in North Amer­i­ca.

			This new palace of the In­sti­tute, with its lofty domes and ter­races, had been erect­ed up­on the ru­ins re­main­ing af­ter the great so­cial rev­o­lu­tion of the in­ter­na­tion­al an­ar­chists who, in 1950, had blown up the greater por­tion of the me­trop­o­lis as from the vent of a crater.

			On the Sun­day evening be­fore, one might have seen from the car of a bal­loon all Paris abroad up­on the boule­vards and pub­lic squares, cir­cu­lat­ing slow­ly and as if in de­spair, with­out in­ter­est in any­thing. The gay aeri­al ships no longer cleaved the air; aero­planes and avi­a­tors had all ceased to cir­cu­late. The aeri­al sta­tions up­on the sum­mits of the tow­ers and build­ings were emp­ty and de­sert­ed. The course of hu­man life seemed ar­rest­ed, and anx­i­ety was de­pict­ed up­on ev­ery face. Strangers ad­dressed each oth­er with­out hes­i­ta­tion; and but one ques­tion fell from pale and trem­bling lips: “Is it then true?” The most dead­ly pesti­lence would have car­ried far less ter­ror to the heart than the as­tro­nom­i­cal pre­dic­tion on ev­ery tongue; it would have made few­er vic­tims, for al­ready, from some un­known cause, the death-rate was in­creas­ing. At ev­ery in­stant one felt the elec­tric shock of a ter­ri­ble fear.

			A few, less dis­mayed, wished to ap­pear more con­fi­dent, and sound­ed now and then a note of doubt, even of hope, as: “It may prove a mis­take;” or, “It will pass on one side;” or, again: “It will amount to noth­ing; we shall get off with a fright,” and oth­er like as­sur­ances.

			But ex­pec­ta­tion and un­cer­tain­ty are of­ten more ter­ri­ble than the catas­tro­phe it­self. A bru­tal blow knocks us down once for all, pros­trat­ing us more or less com­plete­ly. We come to our sens­es, we make the best of it, we re­cov­er, and take up life again. But this was the un­known, the ex­pec­ta­tion of some­thing in­evitable but mys­te­ri­ous, ter­ri­ble, com­ing from with­out the range of ex­pe­ri­ence. One was to die, with­out doubt, but how? By the sud­den shock of col­li­sion, crushed to death? By fire, the con­fla­gra­tion of a world? By suf­fo­ca­tion, the poi­son­ing of the at­mos­phere? What tor­ture await­ed hu­man­i­ty? Ap­pre­hen­sion was per­haps more fright­ful than the re­al­i­ty it­self. The mind can­not suf­fer be­yond a cer­tain lim­it. To suf­fer by inch­es, to ask ev­ery evening what the morn­ing may bring, is to suf­fer a thou­sand deaths. Ter­ror, that ter­ror which con­geals the blood in the veins, which an­ni­hi­lates the courage, haunt­ed the shud­der­ing soul like an in­vis­i­ble spec­tre.

			For more than a month the busi­ness of the world had been sus­pend­ed; a fort­night be­fore the com­mit­tee of ad­min­is­tra­tors (for­mer­ly the cham­ber and sen­ate) had ad­journed, ev­ery oth­er ques­tion hav­ing sunk in­to in­signif­i­cance. For a week the ex­changes of Paris, Lon­don, New York and Peking, had closed their doors. What was the use of oc­cu­py­ing one­self with busi­ness af­fairs, with ques­tions of in­ter­nal or for­eign pol­i­cy, of rev­enue or of re­form, if the end of the world was at hand? Pol­i­tics, in­deed! Did one even re­mem­ber to have ev­er tak­en any in­ter­est in them? The courts them­selves had no cas­es; one does not mur­der when one ex­pects the end of the world. Hu­man­i­ty no longer at­tached im­por­tance to any­thing; its heart beat fu­ri­ous­ly, as if about to stop for­ev­er. Ev­ery face was ema­ci­at­ed, ev­ery coun­te­nance dis­com­posed, and hag­gard with sleep­less­ness. Fem­i­nine co­quetry alone held out, but in a su­per­fi­cial, hes­i­tat­ing, furtive man­ner, with­out thought of the mor­row.

			The sit­u­a­tion was in­deed se­ri­ous, al­most des­per­ate, even in the eyes of the most sto­ical. Nev­er, in the whole course of his­to­ry had the race of Adam found it­self face to face with such a per­il. The por­tents of the sky con­front­ed it un­ceas­ing­ly with a ques­tion of life and death.

			But, let us go back to the be­gin­ning.

			Three months be­fore the day of which we speak, the di­rec­tor of the ob­ser­va­to­ry of Mount Gau­risankar had sent the fol­low­ing tele­phon­ic mes­sage to the prin­ci­pal ob­ser­va­to­ries of the globe, and es­pe­cial­ly to that of Paris:1

			“A tele­scop­ic comet dis­cov­ered tonight, in 290°, 15′ right as­cen­sion, and 21°, 54′ south dec­li­na­tion. Slight di­ur­nal mo­tion. Is of green­ish hue.”

			Not a month passed with­out the dis­cov­ery of tele­scop­ic comets, and their an­nounce­ment to the var­i­ous ob­ser­va­to­ries, es­pe­cial­ly since the in­stal­la­tion of in­trepid as­tronomers in Asia on the lofty peaks of Gau­risankar, Dap­sang and Kanch­in­jin­ga; in South Amer­i­ca, on Aconcagua, Il­lam­pon and Chimb­o­ra­zo, as al­so in Africa on Kil­i­man­jaro, and in Eu­rope on El­burz and Mont Blanc. This an­nounce­ment, there­fore, had not ex­cit­ed more com­ment among as­tronomers than any oth­er of a like na­ture which they were con­stant­ly re­ceiv­ing. A large num­ber of ob­servers had sought the comet in the po­si­tion in­di­cat­ed, and had care­ful­ly fol­lowed its mo­tion. Their ob­ser­va­tions had been pub­lished in the Neuas­tronomis­chenachricht­en, and a Ger­man math­e­ma­ti­cian had cal­cu­lat­ed a pro­vi­sion­al or­bit and ephemeris.

			Scarce­ly had this or­bit and ephemeris been pub­lished, when a Ja­pa­nese sci­en­tist made a very re­mark­able sug­ges­tion. Ac­cord­ing to these cal­cu­la­tions, the comet was ap­proach­ing the Sun from in­fi­nite space in a plane but slight­ly in­clined to that of the eclip­tic, an ex­treme­ly rare oc­cur­rence, and, more­over, would tra­verse the or­bit of Sat­urn. “It would be ex­ceed­ing­ly in­ter­est­ing,” he re­marked, “to mul­ti­ply ob­ser­va­tions and re­vise the cal­cu­la­tion of the or­bit, with a view to de­ter­min­ing whether the comet will come in col­li­sion with the rings of Sat­urn; for this plan­et will be ex­act­ly at that point of its path in­ter­sect­ed by the or­bit of the comet, on the day of the lat­ter’s ar­rival.”

			A young lau­re­ate of the In­sti­tute, a can­di­date for the di­rec­tor­ship for the ob­ser­va­to­ry, act­ing at once on this sug­ges­tion, had in­stalled her­self at the tele­phone of­fice in or­der to cap­ture on the wing ev­ery mes­sage. In less than ten days she had in­ter­cept­ed more than one hun­dred despatch­es, and, with­out los­ing an in­stant, had de­vot­ed three nights and days to a re­vi­sion of the or­bit as based on this en­tire se­ries of ob­ser­va­tions. The re­sult proved that the Ger­man com­putor had com­mit­ted an er­ror in de­ter­min­ing the per­i­he­lion dis­tance and that the in­fer­ence drawn by the Ja­pa­nese as­tronomer was in­ex­act in so far as the date of the comet’s pas­sage through the plane of the eclip­tic was con­cerned, this date be­ing five or six days ear­li­er than that first an­nounced; but the in­ter­est in the prob­lem in­creased, for the min­i­mum dis­tance of the comet from the Earth seemed now less than the Ja­pa­nese cal­cu­la­tor had thought pos­si­ble. Set­ting aside for the mo­ment, the ques­tion of a col­li­sion, it was hoped that the enor­mous per­tur­ba­tion which would re­sult from the at­trac­tion of the Earth and Moon would af­ford a new method of de­ter­min­ing with ex­haus­tive pre­ci­sion the mass of both these bod­ies, and per­haps even throw im­por­tant light up­on the den­si­ty of the Earth’s in­te­ri­or. It was, in­deed, es­tab­lished that the ce­les­tial vis­i­tor was mov­ing in a plane near­ly co­in­ci­dent with that of the eclip­tic, and would pass near the sys­tem of Sat­urn, whose at­trac­tion would prob­a­bly mod­i­fy to a sen­si­ble de­gree the prim­i­tive par­a­bol­ic or­bit, bring­ing it near­er to the be­lat­ed plan­et. But the comet, af­ter travers­ing the or­bits of Jupiter and of Mars, was then to en­ter ex­act­ly that de­scribed an­nu­al­ly by the Earth about the Sun. The in­ter­est of as­tronomers was not on this ac­count any the less keen, and the young com­putor in­sist­ed more forcibly than ev­er up­on the im­por­tance of nu­mer­ous and ex­act ob­ser­va­tions.

			It was at the ob­ser­va­to­ry of Gau­risankar es­pe­cial­ly that the study of the comet’s el­e­ments was pros­e­cut­ed. On this high­est el­e­va­tion of the globe, at an al­ti­tude of 8000 me­ters, among eter­nal snows which, by new­ly dis­cov­ered pro­cess­es of elec­tro­chem­istry, were kept at a dis­tance of sev­er­al kilo­me­ters from the sta­tion, tow­er­ing al­most al­ways many hun­dred me­ters above the high­est clouds, in a pure and rar­i­fied at­mos­phere, the vis­ual pow­er of both the eye and the tele­scope was in­creased a hun­dred fold. The craters of the Moon, the satel­lites of Jupiter, and the phas­es of Venus could be read­i­ly dis­tin­guished by the naked eye. For nine or ten gen­er­a­tions sev­er­al fam­i­lies of as­tronomers had lived up­on this Asi­at­ic sum­mit, and had grad­u­al­ly be­come ac­cus­tomed to its rare at­mos­phere. The first­com­ers had suc­cumbed; but sci­ence and in­dus­try had suc­ceed­ed in mod­i­fy­ing the rig­ors of the tem­per­a­ture by the stor­age of so­lar heat, and ac­clima­ti­za­tion slow­ly took place; as in for­mer times, at Quito and Bo­go­ta, where, in the eigh­teenth and nine­teenth cen­turies, a con­tent­ed pop­u­la­tion lived in plen­ty, and young wom­en might be seen danc­ing all night long with­out fa­tigue; where­as on Mont Blanc in Eu­rope, at the same el­e­va­tion, a few steps on­ly were at­tend­ed with painful res­pi­ra­tion. By de­grees a small colony was in­stalled up­on the slopes of the Hi­malayas, and, through their re­search­es and dis­cov­er­ies, the ob­ser­va­to­ry had ac­quired the rep­u­ta­tion of be­ing the first in the world. Its prin­ci­pal in­stru­ment was the cel­e­brat­ed equa­to­ri­al of one hun­dred me­ters fo­cal length, by whose aid the hi­ero­glyph­ic sig­nals, ad­dressed in vain for sev­er­al thou­sand years by the in­hab­i­tants of the plan­et Mars to the Earth, had fi­nal­ly been de­ci­phered.

			While the as­tronomers of Eu­rope were dis­cussing the or­bit of the new comet and es­tab­lish­ing the pre­ci­sion of the com­pu­ta­tions which fore­told its con­ver­gence up­on the Earth and the col­li­sion of the two bod­ies in space, a new phono­graph­ic mes­sage was sent out from the Hi­malayan ob­ser­va­to­ry:

			
				“The comet will soon be­come vis­i­ble to the naked eye. Still of green­ish hue. Its course is earth­ward.”

			

			The com­plete agree­ment be­tween the as­tro­nom­i­cal da­ta, whether from Eu­ro­pean, Amer­i­can, or Asi­at­ic sources, could leave no fur­ther doubt of their ex­act­ness. The dai­ly pa­pers sowed broad­cast this alarm­ing news, em­bel­lished with sin­is­ter com­ments and num­ber­less in­ter­views in which the most as­ton­ish­ing state­ments were at­trib­uted to sci­en­tists. Their on­ly con­cern was to out­do the as­cer­tained facts, and to ex­ag­ger­ate their bear­ing by more or less fan­ci­ful ad­di­tions. As for that mat­ter, the jour­nals of the world had long since be­come pure­ly busi­ness en­ter­pris­es. The sole pre­oc­cu­pa­tion of each was to sell ev­ery day the great­est pos­si­ble num­ber of copies. They in­vent­ed false news, trav­es­tied the truth, dis­hon­ored men and wom­en, spread scan­dal, lied with­out shame, ex­plained the de­vices of thieves and mur­der­ers, pub­lished the for­mu­lae of re­cent­ly in­vent­ed ex­plo­sives, im­per­illed their own read­ers and be­trayed ev­ery class of so­ci­ety, for the sole pur­pose of ex­cit­ing to the high­est pitch the cu­rios­i­ty of the pub­lic and of “sell­ing copies.”

			Ev­ery­thing had be­come a pure mat­ter of busi­ness. For sci­ence, art, lit­er­a­ture, phi­los­o­phy, study and re­search, the press cared noth­ing. An ac­ro­bat, a run­ner or a jock­ey, an air­ship or wa­ter-ve­loci­pede, at­tained more celebri­ty in a day than the most em­i­nent sci­en­tist, or the most in­ge­nious in­ven­tor—for these two class­es made no re­turn to the stock­hold­ers. Ev­ery­thing was adroit­ly decked out with the rhetoric of pa­tri­o­tism, a sen­ti­ment which still ex­er­cised some em­pire over the minds of men. In short, from ev­ery point of view, the pe­cu­niary in­ter­ests of the pub­li­ca­tion dom­i­nat­ed all con­sid­er­a­tions of pub­lic in­ter­est and gen­er­al progress. Of all this the pub­lic had been for a long time the dupe; but, at the time of which we are now speak­ing, it had sur­ren­dered to the sit­u­a­tion, so that there was no longer any news­pa­per, prop­er­ly speak­ing, but on­ly sheets of no­tices and ad­ver­tise­ments of a com­mer­cial na­ture. Nei­ther the first an­nounce­ment of the press, that a comet was ap­proach­ing with a high ve­loc­i­ty and would col­lide with the Earth at a date al­ready de­ter­mined; nor the sec­ond, that the wan­der­ing star might bring about a gen­er­al catas­tro­phe by ren­der­ing the at­mos­phere ir­res­pirable, had pro­duced the slight­est im­pres­sion; this twofold prophe­cy, if no­ticed at all by the heed­less read­er, had been re­ceived with pro­found in­creduli­ty, at­tract­ing no more at­ten­tion than the si­mul­ta­ne­ous an­nounce­ment of the dis­cov­ery of the foun­tain of per­pet­u­al youth in the cel­lars of the Palais des Fées on Mont­martre (erect­ed on the ru­ins of the cathe­dral of the Sacré-Coeur).

			More­over, as­tronomers them­selves had not, at first, evinced any anx­i­ety about the col­li­sion, so far as it af­fect­ed the fate of hu­man­i­ty, and the as­tro­nom­i­cal jour­nals (which alone re­tained any sem­blance of au­thor­i­ty) had as yet re­ferred to the sub­ject sim­ply as a com­pu­ta­tion to be ver­i­fied. Sci­en­tists had treat­ed the prob­lem as one of pure math­e­mat­ics, re­gard­ing it on­ly as an in­ter­est­ing case of ce­les­tial me­chan­ics. In the in­ter­views to which they had been sub­ject­ed they had con­tent­ed them­selves with say­ing that a col­li­sion was pos­si­ble, even prob­a­ble, but of no in­ter­est to the pub­lic.

			Mean­while, a new mes­sage was re­ceived by tele­phone, this time from Mount Hamil­ton in Cal­i­for­nia, which pro­duced a sen­sa­tion among the chemists and phys­i­ol­o­gists:

			
				“Spec­tro­scop­ic ob­ser­va­tion es­tab­lish­es the fact that the comet is a body of con­sid­er­able den­si­ty, com­posed of sev­er­al gas­es the chief of which is car­bon­ic-ox­ide.”

			

			Mat­ters were be­com­ing se­ri­ous. That a col­li­sion with the Earth would oc­cur was cer­tain. If as­tronomers were not es­pe­cial­ly pre­oc­cu­pied by this fact, ac­cus­tomed as they were for cen­turies to con­sid­er these ce­les­tial con­junc­tions as harm­less: if the most cel­e­brat­ed even of their num­ber had, at last, cold­ly shown the door to the many beard­less re­porters con­stant­ly im­por­tun­ing them, declar­ing that this pre­dic­tion was of no in­ter­est to the peo­ple at large and was a strict­ly as­tro­nom­i­cal ques­tion which did not con­cern them, physi­cians, on the oth­er hand, had be­gun to ag­i­tate the sub­ject and to dis­cuss grave­ly, among each oth­er, the pos­si­bil­i­ties of as­phyx­ia, or poi­son­ing. Less in­dif­fer­ent to pub­lic opin­ion, so far from turn­ing a cold shoul­der to the jour­nal­ists, they had wel­comed them, and in a few days the sub­ject sud­den­ly en­tered up­on a new phase. From the do­main of as­tron­o­my it had passed in­to that of phi­los­o­phy, and the name of ev­ery well-known or fa­mous physi­cian ap­peared in large let­ters on the ti­tle-pages of the dai­ly pa­pers; their por­traits were re­pro­duced in the il­lus­trat­ed jour­nals, and the for­mu­la, “In­ter­views on the Comet,” was to be seen on ev­ery hand. Al­ready, even, the va­ri­ety and di­ver­si­ty of con­flict­ing opin­ions had cre­at­ed hos­tile camps, which hurled at each oth­er the most grotesque abuse, and as­sert­ed that all physi­cians were “char­la­tans ea­ger for no­to­ri­ety.”

			In the mean­time the di­rec­tor of the Paris ob­ser­va­to­ry hav­ing at heart the in­ter­ests of sci­ence, was pro­found­ly dis­turbed by an up­roar which had more than once, on for­mer oc­ca­sions, sin­gu­lar­ly mis­rep­re­sent­ed as­tro­nom­i­cal facts. He was a ven­er­a­ble old man who had grown gray in the study of the great prob­lems of the con­sti­tu­tion of the uni­verse. His ut­ter­ances were re­spect­ed by all, and he had de­cid­ed to make a state­ment to the press in which he de­clared that all con­jec­tures, made pri­or to the tech­ni­cal dis­cus­sion au­tho­rized by the In­sti­tute, were pre­ma­ture.

			It has been re­marked, we be­lieve, that the Paris ob­ser­va­to­ry, al­ways in the van of ev­ery sci­en­tif­ic move­ment, by virtue of the labors of its mem­bers, and more es­pe­cial­ly, of im­proved meth­ods of ob­ser­va­tion, had be­come, on the one hand, the sanc­tu­ary of the­o­ret­i­cal re­search, and on the oth­er the cen­tral tele­phone bu­reau for sta­tions es­tab­lished at a dis­tance from the great cities on el­e­va­tions fa­vored by a per­fect­ly trans­par­ent at­mos­phere.

			It was an asy­lum of peace, where per­fect con­cord reigned, where as­tronomers dis­in­ter­est­ed­ly con­se­crat­ed their whole lives to the ad­vance­ment of sci­ence, and mu­tu­al­ly en­cour­aged each oth­er, with­out ex­pe­ri­enc­ing any of the pangs of en­vy, each for­get­ting his own mer­it to pro­claim that of his col­leagues. The di­rec­tor set the ex­am­ple, and when he spoke it was in the name of all.

			He pub­lished a tech­ni­cal dis­cus­sion, and he was lis­tened to—for a mo­ment. For the ques­tion ap­peared to be no longer one of as­tron­o­my. No one de­nied or dis­put­ed the meet­ing of the comet with the Earth. That was a fact which math­e­mat­ics had ren­dered cer­tain. The ab­sorb­ing ques­tion now was the chem­i­cal con­sti­tu­tion of the comet. If the Earth, in its pas­sage through it, was to lose the oxy­gen of its at­mos­phere, death by as­phyx­ia was in­evitable; if, on the oth­er hand, the ni­tro­gen was to com­bine with the cometary gas­es, death was still cer­tain; but death pre­ced­ed by an un­govern­able ex­hil­a­ra­tion, a sort of uni­ver­sal in­tox­i­ca­tion, a wild delir­i­um of the sens­es be­ing the nec­es­sary re­sult of the ex­trac­tion of ni­tro­gen from the res­pirable air and the pro­por­tion­ate in­crease of oxy­gen.

			The spec­tro­scope in­di­cat­ed es­pe­cial­ly the pres­ence of car­bon­ic-ox­ide in the chem­i­cal con­sti­tu­tion of the comet. The chief point un­der dis­cus­sion in the sci­en­tif­ic re­views was whether the mix­ture of this nox­ious gas with the at­mos­phere would poi­son the en­tire pop­u­la­tion of the globe, hu­man and an­i­mal, as the pres­i­dent of the acad­e­my of medicine af­firmed would be the case.

			Car­bon­ic-ox­ide! Noth­ing else was talked of. The spec­tro­scope could not be in er­ror. Its meth­ods were too sure, its pro­cess­es too pre­cise. Ev­ery­body knew that the small­est ad­mix­ture of this gas with the air we breathe meant a speedy death. Now, a lat­er despatch from the ob­ser­va­to­ry of Gau­risankar had more than con­firmed that re­ceived from Mount Hamil­ton. This despatch read:

			
				“The Earth will be com­plete­ly sub­merged in the nu­cle­us of the comet, whose di­am­e­ter is al­ready thir­ty times that of the globe and is dai­ly in­creas­ing.”

			

			Thir­ty times the di­am­e­ter of the Earth! Even then, though the comet should pass be­tween the Earth and the Moon, it would touch them both, since a bridge of thir­ty earths would span the dis­tance be­tween our world and the Moon.

			Then, too, dur­ing the three months whose his­to­ry we have re­ca­pit­u­lat­ed, the comet had emerged from re­gions ac­ces­si­ble on­ly to the tele­scope and had be­come vis­i­ble to the naked eye. In full view of the Earth it hov­ered now like a threat from heav­en among the army of stars. Ter­ror it­self, ad­vanc­ing slow­ly but in­ex­orably, was sus­pend­ed like a mighty sword above ev­ery head. A last ef­fort was made, not in­deed to turn the comet from its path—an idea con­ceived by that class of vi­sion­ar­ies who re­coil be­fore noth­ing, and who had even imag­ined that an elec­tric storm of vast mag­ni­tude might be pro­duced by bat­ter­ies suit­ably dis­trib­uted over that face of the globe which was to re­ceive the shock—but to ex­am­ine once more the great prob­lem un­der ev­ery as­pect, and per­haps to re­as­sure the pub­lic mind and rekin­dle hope by the dis­cov­ery of some er­ror in the con­clu­sions which had been drawn, some for­got­ten fact in the ob­ser­va­tions or com­pu­ta­tions. This col­li­sion might not af­ter all prove so fa­tal as the pes­simists had fore­told. A gen­er­al pre­sen­ta­tion of the case from ev­ery point of view was an­nounced for this very Mon­day at the In­sti­tute, just four days be­fore the proph­e­sied mo­ment of col­li­sion, which would take place on Fri­day, Ju­ly 13th. The most cel­e­brat­ed as­tronomer of France, at that time di­rec­tor of the Paris ob­ser­va­to­ry; the pres­i­dent of the acad­e­my of medicine, an em­i­nent phys­i­ol­o­gist and chemist; the pres­i­dent of the as­tro­nom­i­cal so­ci­ety, a skill­ful math­e­ma­ti­cian, and oth­er or­a­tors al­so, among them a wom­an dis­tin­guished for her dis­cov­er­ies in the phys­i­cal sci­ences, were among the speak­ers an­nounced. The last word had not yet been spo­ken. Let us en­ter the ven­er­a­ble dome and lis­ten to the dis­cus­sion.

			But be­fore do­ing so, let us our­selves con­sid­er this fa­mous comet which for the time be­ing ab­sorbed ev­ery thought.

		
	
		
			II

			The stranger had emerged slow­ly from the depths of space. In­stead of ap­pear­ing sud­den­ly, as more than once the great comets have been ob­served to do—ei­ther be­cause com­ing in­to view im­me­di­ate­ly af­ter their per­i­he­lion pas­sage, or af­ter a long se­ries of storms or moon­light nights has pre­vent­ed the search of the sky by the comet-seek­ers—this float­ing star-mist had at first re­mained in re­gions vis­i­ble on­ly to the tele­scope, and had been watched on­ly by as­tronomers. For sev­er­al days af­ter its dis­cov­ery, none but the most pow­er­ful equa­to­ri­als of the ob­ser­va­to­ries could de­tect its pres­ence. But the well-in­formed were not slow to ex­am­ine it for them­selves. Ev­ery mod­ern house was crowd­ed with a ter­race, part­ly for the pur­pose of fa­cil­i­tat­ing aeri­al em­barka­tions. Many of them were pro­vid­ed with re­volv­ing domes. Few well-to-do fam­i­lies were with­out a tele­scope, and no home was com­plete with­out a li­brary, well fur­nished with sci­en­tif­ic books.

			The comet had been ob­served by ev­ery­body, so to speak, from the in­stant it be­came vis­i­ble to in­stru­ments of mod­er­ate pow­er. As for the la­bor­ing class­es, whose leisure mo­ments were al­ways pro­vid­ed for, the tele­scopes set up in the pub­lic squares had been sur­round­ed by im­pa­tient crowds from the first mo­ment of vis­i­bil­i­ty, and ev­ery evening the re­ceipts of these as­tronomers of the open air had been in­cred­i­ble and with­out prece­dent. Many work­men, too, had their own in­stru­ments, es­pe­cial­ly in the prov­inces, and jus­tice, as well as truth, com­pels us to ac­knowl­edge that the first dis­cov­er­er of the comet (out­side of the pro­fes­sion­al ob­servers) had not been a man of the world, a per­son of im­por­tance, or an aca­demi­cian, but a plain work­man of the town of Sois­sons, who passed the greater por­tion of his nights un­der the stars, and who had suc­ceed­ed in pur­chas­ing out of his la­bo­ri­ous­ly ac­cu­mu­lat­ed sav­ings an ex­cel­lent lit­tle tele­scope with which he was in the habit of study­ing the won­ders of the sky. And it is a no­table fact that pri­or to the twen­ty-fourth cen­tu­ry, near­ly all the in­hab­i­tants of the Earth had lived with­out know­ing where they were, with­out even feel­ing the cu­rios­i­ty to ask, like blind men, with no oth­er pre­oc­cu­pa­tion than the sat­is­fac­tion of their ap­petites; but with­in a hun­dred years the hu­man race had be­gun to ob­serve and rea­son up­on the uni­verse about them.

			
				[image: Diagram showing the intersection of the comet’s orbit with that of the Earth.]
			
			To un­der­stand the path of the comet through space, it will be suf­fi­cient to ex­am­ine care­ful­ly the ac­com­pa­ny­ing chart [above]. It rep­re­sents the comet com­ing from in­fi­nite space oblique­ly to­wards the Earth, and af­ter­wards fall­ing in­to the Sun which does not ar­rest it in its pas­sage to­ward per­i­he­lion. No ac­count has been tak­en of the per­tur­ba­tion caused by the Earth’s at­trac­tion, whose ef­fect would be to bring the comet near­er to the Earth’s or­bit. All the comets which grav­i­tate about the Sun—and they are nu­mer­ous—de­scribe sim­i­lar elon­gat­ed or­bits—el­lipses, one of whose fo­ci is oc­cu­pied by the so­lar star. The draw­ing [be­low] gives an idea of the in­ter­sec­tions of the cometary and plan­e­tary or­bits, and the or­bit of the Earth about the Sun. On study­ing these in­ter­sec­tions, we per­ceive that a col­li­sion is nei­ther an im­pos­si­ble nor an ab­nor­mal event.

			
				[image: Diagram of the outer solar system showing the paths of various comets and the planets.]
			
			The comet was now vis­i­ble to the naked eye. On the night of the new moon, the at­mos­phere be­ing per­fect­ly clear, it had been de­tect­ed by a few keen eyes with­out the aid of a glass, not far from the zenith near the edge of the Milky Way to the south of the star Omi­cron in the con­stel­la­tion of An­drome­da, as a pale neb­u­la, like a puff of very light smoke, quite small, al­most round, slight­ly elon­gat­ed in a di­rec­tion op­posed to that of the Sun—a gaseous elon­ga­tion, out­lin­ing a rudi­men­ta­ry tail. This, in­deed, had been its ap­pear­ance since its first dis­cov­ery by the tele­scope. From its in­of­fen­sive as­pect no one could have sus­pect­ed the trag­ic role which this new star was to play in the his­to­ry of hu­man­i­ty. Anal­y­sis alone in­di­cat­ed its march to­ward the Earth.

			But the mys­te­ri­ous star ap­proached rapid­ly. The very next day the half of those who searched for it had de­tect­ed it, and the fol­low­ing day on­ly the near­sight­ed, with eye­glass­es of in­suf­fi­cient pow­er, had failed to make it out. In less than a week ev­ery­one had seen it. In all the pub­lic squares, in ev­ery city, in ev­ery vil­lage, groups were to be seen watch­ing it, or show­ing it to oth­ers.

			Day by day it in­creased in size. The tele­scope be­gan to dis­tin­guish dis­tinct­ly a lu­mi­nous nu­cle­us. The ex­cite­ment in­creased at the same time, in­vad­ing ev­ery mind. When, af­ter the first quar­ter and dur­ing the full moon, it ap­peared to re­main sta­tion­ary and even to lose some­thing of its bril­lian­cy, as it had been ex­pect­ed to grow rapid­ly larg­er, it was hoped that some er­ror had crept in­to the com­pu­ta­tions, and a pe­ri­od of tran­quil­li­ty and re­lief fol­lowed. Af­ter the full moon the barom­e­ter fell rapid­ly. A vi­o­lent storm-cen­ter, com­ing from the At­lantic, passed north of the British Isles. For twelve days the sky was en­tire­ly ob­scured over near­ly the whole of Eu­rope.

			Once more the Sun shone in pu­ri­fied at­mos­phere, the clouds dis­solved and the blue sky reap­peared pure and un­ob­scured; it was not with­out emo­tion that men wait­ed for the set­ting of the Sun—es­pe­cial­ly as sev­er­al aeri­al ex­pe­di­tions had suc­ceed­ed in ris­ing above the cloud-belts, and aero­nauts had as­sert­ed that the comet was vis­i­bly larg­er. Tele­phone mes­sages sent out from the moun­tains of Asia and Amer­i­ca an­nounced al­so its rapid ap­proach. But great was the sur­prise when at night­fall ev­ery eye was turned heav­en­ward to seek the flam­ing star. It was no longer a comet, a clas­sic comet such as one had seen be­fore, but an au­ro­ra bo­re­alis of a new kind, a gi­gan­tic ce­les­tial fan, with sev­en branch­es, shoot­ing in­to space sev­en green­ish stream­ers, which ap­peared to is­sue from a point hid­den be­low the hori­zon.

			No one had the slight­est doubt but that this fan­tas­ti­cal au­ro­ra bo­re­alis was the comet it­self, a view con­firmed by the fact that the for­mer comet could not be found any­where among the star­ry host. The ap­pari­tion dif­fered, it is true, from all pop­u­lar­ly known cometary forms, and the ra­di­at­ing beams of the mys­te­ri­ous vis­i­tor were, of all forms, the least ex­pect­ed. But these gaseous bod­ies are so re­mark­able, so capri­cious, so var­i­ous, that ev­ery­thing is pos­si­ble. More­over, it was not the first time that a comet had pre­sent­ed such an as­pect. As­tron­o­my con­tained among its records that of an im­mense comet ob­served in 1744, which at that time had been the sub­ject of much dis­cus­sion, and whose pic­turesque de­lin­eation, made de vi­su by the as­tronomer Chèzeaux, at Lau­sanne, had giv­en it a wide celebri­ty. But even if noth­ing of this na­ture had been seen be­fore, the ev­i­dence of one’s eyes was in­du­bi­ta­ble.

			Mean­while, dis­cus­sions mul­ti­plied, and a ver­i­ta­ble as­tro­nom­i­cal tour­na­ment was com­menced in the sci­en­tif­ic re­views of the en­tire world—the on­ly jour­nals which in­spired any con­fi­dence amid the epi­dem­ic of buy­ing and sell­ing which had for so long a time pos­sessed hu­man­i­ty. The main ques­tion, now that there was no longer any doubt that the star was mov­ing straight to­ward the Earth, was its po­si­tion from day to day, a ques­tion de­pend­ing up­on its ve­loc­i­ty. The young com­putor of the Paris ob­ser­va­to­ry, chief of the sec­tion of comets, sent ev­ery day a note to the of­fi­cial jour­nal of the Unit­ed States of Eu­rope.

			A very sim­ple math­e­mat­i­cal re­la­tion ex­ists be­tween the ve­loc­i­ty of ev­ery comet and its dis­tance from the Sun. Know­ing the for­mer one can at once find the lat­ter. In fact the ve­loc­i­ty of the comet is sim­ply the ve­loc­i­ty of a plan­et mul­ti­plied by the square root of two. Now the ve­loc­i­ty of a plan­et, what­ev­er its dis­tance, is de­ter­mined by Ke­pler’s third law, ac­cord­ing to which the squares of the times of rev­o­lu­tion are to each oth­er as the cubes of the dis­tances. Noth­ing ev­i­dent­ly, can be more sim­ple. Thus, for ex­am­ple, the mag­nif­i­cent plan­et Jupiter moves about the Sun with a ve­loc­i­ty of 13,000 me­ters per sec­ond. A comet at this dis­tance moves, there­fore, with the above-men­tioned ve­loc­i­ty, mul­ti­plied by the square root of two, that is to say by the num­ber 1.4142. This ve­loc­i­ty is con­se­quent­ly 18,380 me­ters per sec­ond.

			The plan­et Mars re­volves about the Sun at the rate of 24,000 me­ters per sec­ond. At this dis­tance the comet’s ve­loc­i­ty is 34,000 me­ters per sec­ond.

			The mean ve­loc­i­ty of the Earth in its or­bit is 29,460 me­ters per sec­ond, a lit­tle less in June, a lit­tle more in De­cem­ber. In the neigh­bor­hood of the Earth, there­fore, the ve­loc­i­ty of the comet is 41,660 me­ters, in­de­pen­dent­ly of the ac­cel­er­a­tion which the Earth might oc­ca­sion.

			These facts the lau­re­ate of the In­sti­tute called to the at­ten­tion of the pub­lic which, more­over, al­ready pos­sessed some gen­er­al no­tions up­on the the­o­ry of ce­les­tial me­chan­ics.

			When the threat­en­ing star ar­rived at a dis­tance from the Sun equal to that of Mars, the pop­u­lar fear was no longer a vague ap­pre­hen­sion; it took def­i­nite form, based, as it was, up­on the ex­act knowl­edge of the comet’s rate of ap­proach. Thir­ty-four thou­sand me­ters per sec­ond meant 2,040 kilo­me­ters per minute, or 122,400 kilo­me­ters per hour!

			As the dis­tance of the or­bit of Mars from that of the Earth is on­ly 76,000,000 of kilo­me­ters, at the rate of 122,400 kilo­me­ters an hour, this dis­tance would be cov­ered in 621 hours, or about twen­ty-six days. But, as the comet ap­proached the Sun, its ve­loc­i­ty would in­crease, since at the dis­tance of the Earth its ve­loc­i­ty would be 41,660 me­ters per sec­ond. In virtue of this in­crease of speed, the dis­tance be­tween the two or­bits would be tra­versed by a comet in 558 hours, or in twen­ty-three days, six hours.

			But the Earth at the mo­ment of meet­ing with the comet, would not be ex­act­ly at that point of its or­bit in­ter­sect­ed by a line from the comet to the Sun, be­cause the for­mer was not ad­vanc­ing di­rect­ly to­ward the lat­ter; the col­li­sion, there­fore, would not take place for near­ly a week lat­er, name­ly: at about mid­night on Fri­day, the 13th of Ju­ly. It is un­nec­es­sary to add that un­der such cir­cum­stances the usu­al ar­range­ments for the cel­e­bra­tion of the na­tion­al fête of Ju­ly 14th had been for­got­ten. Na­tion­al fête! No one thought of it. Was not that date far more like­ly to mark the uni­ver­sal doom of men and things? As to that, the cel­e­bra­tion by the French of the an­niver­sary of that fa­mous day had last­ed—with some ex­cep­tions, it is true—for more than five cen­turies: even among the Ro­mans an­niver­saries had nev­er been ob­served for so long a pe­ri­od, and it was gen­er­al­ly agreed that the 14th of Ju­ly had out­lived its use­ful­ness.

			It was now Mon­day, the 8th of Ju­ly. For five days the sky had been per­fect­ly clear, and ev­ery night the fan-like comet hov­ered in the sky depths, its head, or nu­cle­us, dis­tinct­ly vis­i­ble and dot­ted with lu­mi­nous points which might well be sol­id bod­ies sev­er­al kilo­me­ters in di­am­e­ter, and which, ac­cord­ing to the cal­cu­la­tions, would be the first to strike the Earth, the tail be­ing in a di­rec­tion away from the Sun and in the present in­stance be­hind and oblique­ly sit­u­at­ed with ref­er­ence to the di­rec­tion of mo­tion. The new star blazed in the con­stel­la­tion of Pisces. Ac­cord­ing to ob­ser­va­tions tak­en on the pre­ced­ing evening, Ju­ly 8th, its ex­act po­si­tion was: right as­cen­sion, 23 h. 10 m. 32 s.; dec­li­na­tion north, 7° 36′ 4″. The tail lay en­tire­ly across the con­stel­la­tion of Pe­ga­sus. The comet rose at 9 h. 49 m. and was vis­i­ble all night long.

			Dur­ing the lull of which we have spo­ken, a change in pub­lic opin­ion had oc­curred. From a se­ries of ret­ro­spec­tive cal­cu­la­tions an as­tronomer had proved that the Earth had al­ready on sev­er­al oc­ca­sions en­coun­tered comets, and that each time the on­ly re­sult had been a harm­less show­er of shoot­ing stars. But one of his col­leagues had replied that the present comet could not in any sense be com­pared to a swarm of me­te­ors, that it was gaseous, with a nu­cle­us com­posed of sol­id bod­ies and he had in this con­nec­tion re­called the ob­ser­va­tions made up­on a comet fa­mous in his­to­ry, that of 1811.

			This comet of 1811 jus­ti­fied, in a cer­tain re­spect, a re­al ap­pre­hen­sion. Its di­men­sions were re­called to mind: its length of 180,000,000 kilo­me­ters, that is to say, a dis­tance greater than that of the Earth from the Sun; and the width of its tail at its ex­treme point, 24,000,000 kilo­me­ters. The di­am­e­ter of its nu­cle­us mea­sured 1,800,000 kilo­me­ters, forty thou­sand times that of the Earth, and its neb­u­lous and re­mark­ably reg­u­lar el­lip­ti­cal head was a spot bril­liant as a star, hav­ing it­self a di­am­e­ter of no less than 200,000 kilo­me­ters. The spot ap­peared to be of great den­si­ty. It was ob­served for six­teen months and twen­ty-two days. But the most re­mark­able fea­ture of this comet was the im­mense de­vel­op­ment to which it at­tained with­out ap­proach­ing very close to the Sun; for it did not reach a point near­er than 150,000,000 kilo­me­ters, and thus re­mained more than 170,000,000 kilo­me­ters from the Earth. As the size of comets in­creas­es as they near the Sun, if this one had ex­pe­ri­enced to a greater de­gree the so­lar ac­tion, its ap­pear­ance would cer­tain­ly have been still more won­der­ful, and, doubt­less, ter­ri­fy­ing to the ob­serv­er. And as its mass was far from in­signif­i­cant, if it had fall­en di­rect­ly in­to the Sun, its ve­loc­i­ty, ac­cel­er­at­ed to the rate of five or six hun­dred thou­sand me­ters per sec­ond at the mo­ment of col­li­sion, might, by the trans­for­ma­tion of me­chan­i­cal en­er­gy in­to ther­mal en­er­gy, have sud­den­ly in­creased the so­lar ra­di­a­tions to such a de­gree as to have ut­ter­ly de­stroyed in a few days ev­ery trace of veg­etable and an­i­mal life up­on the Earth.

			A physi­cist, in­deed, had made this cu­ri­ous re­mark, that a comet of the same size as that of 1811, or greater, might thus bring about the end of the world with­out ac­tu­al con­tact, by a sort of ex­pul­sion of so­lar light and heat, anal­o­gous to that ob­served in the case of tem­po­rary stars. The im­pact would, in­deed, give rise to a quan­ti­ty of heat six times as great as that which would be pro­duced by the com­bus­tion of a mass of coal equal to the mass of the comet.

			It had been shown that if such a comet in its flight, in­stead of fall­ing in­to the Sun, should col­lide with our plan­et, the end of the world would be by fire. If it col­lid­ed with Jupiter it would raise the tem­per­a­ture of that globe to such a point as to re­store to it its lost light, and to make it for a time a sun again, so that the Earth would be light­ed by two suns, Jupiter be­com­ing a sort of mi­nor night-sun, far brighter than the Moon, and shin­ing by its own light—of a ru­by-red or gar­net col­or, re­volv­ing about the Earth in twelve years. A noc­tur­nal sun! That is to say, no more re­al night for the Earth.

			The most clas­si­cal as­tro­nom­i­cal trea­tis­es had been con­sult­ed; chap­ters on comets writ­ten by New­ton, Hal­ley, Mau­per­tu­is, La­lande, Laplace, Ara­go, Faye, New­comb, Hold­en, Den­ning, Robert Ball, and their suc­ces­sors, had been reread. The opin­ion of Laplace had made the deep­est im­pres­sion and his lan­guage had been tex­tu­al­ly cit­ed: “The Earth’s ax­is and ro­tary mo­tion changed; the oceans aban­don­ing their old-time beds, to rush to­ward the new equa­tor; the ma­jor­i­ty of men and an­i­mals over­whelmed by this uni­ver­sal del­uge, or de­stroyed by the vi­o­lent shock; en­tire species an­ni­hi­lat­ed; ev­ery mon­u­ment of hu­man in­dus­try over­thrown; such are the dis­as­ters which might re­sult from col­li­sion with a comet.”

			Thus dis­cus­sion, re­search­es in­to the past, cal­cu­la­tions, con­jec­tures suc­ceed­ed each oth­er. But that which made the deep­est im­pres­sion on ev­ery mind was first that, as proved by ob­ser­va­tion, the present comet had a nu­cle­us of con­sid­er­able den­si­ty, and sec­ond, that car­bon­ic-ox­ide gas was un­ques­tion­ably the chief chem­i­cal con­stituent. Fear and ter­ror re­sumed their sway. Noth­ing else was thought of, or talked about, but the comet. Al­ready in­ven­tive minds sought some way, more or less prac­ti­ca­ble, of evad­ing the dan­ger. Chemists pre­tend­ed to be able to pre­serve a part of the oxy­gen of the at­mos­phere. Meth­ods were de­vised for the iso­la­tion of this gas from the ni­tro­gen and its stor­age in im­mense ves­sels of glass her­met­i­cal­ly sealed. A clever phar­ma­cist as­sert­ed that he had con­densed it in pastilles, and in a fort­night ex­pend­ed eight mil­lions in ad­ver­tis­ing. Thus com­merce made cap­i­tal out of ev­ery­thing, even uni­ver­sal death. All hope was not, how­ev­er, aban­doned. Peo­ple dis­put­ed, trem­bled, grew anx­ious, shud­dered, died even—but hoped on.

			The lat­est news was to the ef­fect that the comet, de­vel­op­ing, as it ap­proached the ther­mal and elec­tric in­flu­ences of the Sun, would have at the mo­ment of im­pact a di­am­e­ter six­ty-five times that of the Earth, or 828,000 kilo­me­ters.

			It was in the midst of this state of gen­er­al anx­i­ety that the ses­sion of the In­sti­tute, whose ut­ter­ance was await­ed as the last word of an or­a­cle, was opened.

			The di­rec­tor of the ob­ser­va­to­ry of Paris was nat­u­ral­ly to be the first speak­er; but what seemed to ex­cite the great­est in­ter­est in the pub­lic was the opin­ion of the pres­i­dent of the acad­e­my of medicine on the prob­a­ble ef­fects of car­bon­ic-ox­ide. The pres­i­dent of the ge­o­log­i­cal so­ci­ety of France was al­so to make an ad­dress, and the gen­er­al ob­ject of the ses­sion was to pass in re­view all the pos­si­ble ways in which our earth might come to an end. Ev­i­dent­ly, how­ev­er, the dis­cus­sion of its col­li­sion with the comet would hold the first place.

			As we have just seen, the threat­en­ing star hung above ev­ery head; ev­ery­body could see it; it was grow­ing larg­er day by day; it was ap­proach­ing with an in­creas­ing ve­loc­i­ty; it was known to be at a dis­tance of on­ly 17,992,000 kilo­me­ters, and that this dis­tance would be passed over in five days. Ev­ery hour brought this men­ac­ing hand, ready to strike, 149,000 kilo­me­ters near­er. In six days anx­ious hu­man­i­ty would breathe freely—or not at all.

		
	
		
			III

			Nev­er, with­in the his­to­ry of man, had the im­mense hemi­cy­cle, con­struct­ed at the end of the twen­ti­eth cen­tu­ry, been in­vad­ed by so com­pact a crowd. It would have been me­chan­i­cal­ly im­pos­si­ble for an­oth­er per­son to force an en­trance. The am­phithe­ater, the box­es, the tri­bunes, the gal­leries, the aisles, the stairs, the cor­ri­dors, the door­ways, all, to the very steps of the plat­form, were filled with peo­ple, sit­ting or stand­ing. Among the au­di­ence were the pres­i­dent of the Unit­ed States of Eu­rope, the di­rec­tor of the French re­pub­lic, the di­rec­tors of the Ital­ian and Iberi­an re­publics, the chief am­bas­sador of In­dia, the am­bas­sadors of the British, Ger­man, Hun­gar­i­an and Mus­covite re­publics, the king of the Con­go, the pres­i­dent of the com­mit­tee of ad­min­is­tra­tors, all the min­is­ters, the pre­fect of the in­ter­na­tion­al ex­change, the car­di­nal-arch­bish­op of Paris, the di­rec­tor-gen­er­al of tele­phones, the pres­i­dent of the coun­cil of aeri­al nav­i­ga­tion and elec­tric roads, the di­rec­tor of the in­ter­na­tion­al bu­reau of time, the prin­ci­pal as­tronomers, chemists, phys­i­ol­o­gists and physi­cians of France, a large num­ber of state of­fi­cials (for­mer­ly called deputies or sen­a­tors), many cel­e­brat­ed writ­ers and artists, in a word, a rarely as­sem­bled gal­axy of the rep­re­sen­ta­tives of sci­ence, pol­i­tics, com­merce, in­dus­try, lit­er­a­ture and ev­ery sphere of hu­man ac­tiv­i­ty. The plat­form was oc­cu­pied by the pres­i­dent, vice-pres­i­dents, per­ma­nent sec­re­taries and or­a­tors of the day, but they did not wear, as for­mer­ly, the green coat and cha­peau or the old-fash­ioned sword, they were dressed sim­ply in civ­il cos­tume, and for two cen­turies and a half ev­ery Eu­ro­pean dec­o­ra­tion had been sup­pressed; those of cen­tral Africa, on the con­trary, were of the most bril­liant de­scrip­tion.

			Do­mes­ti­cat­ed mon­keys, which for more than half a cen­tu­ry had filled ev­ery place of ser­vice—im­pos­si­ble oth­er­wise to pro­vide for—stood at the doors, in con­form­ity to the reg­u­la­tions, rather than to ver­i­fy the cards of ad­mis­sion; for long be­fore the hour fixed up­on ev­ery place had been oc­cu­pied.

			The pres­i­dent opened the ses­sion as fol­lows:2

			“Ladies and gen­tle­men: You all know the ob­ject for which we are as­sem­bled. Nev­er, cer­tain­ly, has hu­man­i­ty passed through such a cri­sis as this. Nev­er, in­deed, has this his­toric room of the twen­ti­eth cen­tu­ry con­tained such an au­di­ence. The great prob­lem of the end of the world has been for a fort­night the sin­gle ob­ject of dis­cus­sion and study among sa­vants. The re­sults of their dis­cus­sions and re­search­es are now to be an­nounced. With­out fur­ther pre­am­ble I give place to the di­rec­tor of the ob­ser­va­to­ry.”

			The as­tronomer im­me­di­ate­ly arose, hold­ing a few notes in his hand. He had an easy ad­dress, an agree­able voice, and a pleas­ant coun­te­nance. His ges­tures were few and his ex­pres­sion pleas­ing. He had a broad fore­head and a mag­nif­i­cent head of curl­ing, white hair framed his face. He was a man of learn­ing and of cul­ture, as well as of sci­ence, and his whole per­son­al­i­ty in­spired both sym­pa­thy and re­spect. His tem­per­a­ment was ev­i­dent­ly op­ti­mistic, even un­der cir­cum­stances of great per­il. Scarce­ly had he be­gun to speak when the mourn­ful and anx­ious faces be­fore him be­came sud­den­ly calm and re­as­sured.

			“Ladies,” he be­gan, “I ad­dress my­self first to you, beg­ging you not to trem­ble in this way be­fore a dan­ger which may well be less ter­ri­ble than it seems. I hope present­ly to con­vince you, by the ar­gu­ments which I shall have the hon­or to lay be­fore you, that the comet, whose ap­proach is ex­pect­ed by the en­tire race, will not in­volve the to­tal ru­in of the Earth. Doubt­less, we may, and should, ex­pect some catas­tro­phe, but as for the end of the world, re­al­ly, ev­ery­thing would lead us to be­lieve that it will not take place in this man­ner. Worlds die of old age, not by ac­ci­dent, and, ladies, you know bet­ter than I that the world is far from be­ing old.

			“Gen­tle­men, I see be­fore me rep­re­sen­ta­tives of ev­ery so­cial sphere, from the high­est to the most hum­ble. Be­fore a dan­ger so ap­par­ent, threat­en­ing the de­struc­tion of all life, it is not sur­pris­ing that ev­ery busi­ness op­er­a­tion should be ab­so­lute­ly sus­pend­ed. Nev­er­the­less, as for my­self, I con­fess that if the bourse was not closed, and if I had nev­er had the mis­for­tune to be in­ter­est­ed in spec­u­la­tion, I should not hes­i­tate to­day to pur­chase se­cu­ri­ties which have fall­en so low.”

			This sen­tence was fin­ished be­fore a not­ed Amer­i­can Is­raelite—a prince of fi­nance—di­rec­tor of the jour­nal The Twen­ty-Fifth Cen­tu­ry, oc­cu­py­ing a seat on one of the up­per steps of the am­phithe­ater, forced his way, one hard­ly knows how, through the rows of bench­es, and rolled like a ball to the cor­ri­dor lead­ing to an ex­it, through which he dis­ap­peared.

			Af­ter the mo­men­tary in­ter­rup­tion caused by this un­ex­pect­ed se­quel to a pure­ly sci­en­tif­ic re­mark, the or­a­tor re­sumed:

			“Our sub­ject,” he said, “may be con­sid­ered un­der three heads: 1. Is the col­li­sion of the comet with the Earth cer­tain? If this ques­tion is an­swered in the af­fir­ma­tive, we shall have to ex­am­ine: 2. The na­ture of the comet, and, 3. The pos­si­ble ef­fects of a col­li­sion. I have no need to re­mind so in­tel­li­gent an au­di­ence as this that the prophet­ic words ‘End of the world,’ so of­ten heard to­day, sig­ni­fy sole­ly ‘End of the Earth,’ which mo­ment in­deed, of all oth­ers, has the most in­ter­est for us.

			“If we are able to an­swer the first ques­tion in the neg­a­tive, it will be quite su­per­flu­ous to con­sid­er the oth­er two, which would be­come of sec­ondary in­ter­est.

			“Un­for­tu­nate­ly, I must ad­mit that the cal­cu­la­tions of the as­tronomers are in this case, as usu­al, en­tire­ly cor­rect. Yes, the comet will strike the Earth, and, doubt­less, with max­i­mum force, since the im­pact will be di­rect. The ve­loc­i­ty of the Earth is 29,400 me­ters per sec­ond; that of the comet is 41,660 me­ters, plus the ac­cel­er­a­tion due to the at­trac­tion of our plan­et. The ini­tial ve­loc­i­ty of con­tact, there­fore, will be 72,000 me­ters per sec­ond. The col­li­sion, is in­evitable, with all its con­se­quences, if the im­pact of the comet is di­rect; but it will be slight­ly oblique. But do not for this rea­son, take mat­ters so to heart. In it­self the col­li­sion proves noth­ing. If it were an­nounced, for ex­am­ple, that a rail­way train was to en­counter a swarm of flies, this pre­dic­tion would not great­ly trou­ble the trav­eller. It may well be that the col­li­sion of our earth with this neb­u­lous star will be of the same na­ture.

			“Per­mit me now to ex­am­ine, calm­ly, the two re­main­ing ques­tions.

			“First, what is the na­ture of the comet? That ev­ery­one knows al­ready; it is a gas whose prin­ci­pal con­stituent is car­bon­ic-ox­ide. In­vis­i­ble un­der or­di­nary con­di­tions, at the tem­per­a­ture of stel­lar space (273 de­grees be­low ze­ro), this gas is in a state of va­por, even of sol­id par­ti­cles. The comet is sat­u­rat­ed with them. I shall not in this mat­ter dis­pute in the least the dis­cov­er­ies of sci­ence.”

			This con­fes­sion deep­ened anew the painful ex­pres­sion on the faces of most of the au­di­ence, and here a long sigh was drawn.

			“But, gen­tle­men,” re­sumed the as­tronomer, “un­til one of our em­i­nent col­leagues of the sec­tion of phys­i­ol­o­gy, or of the acad­e­my of medicine, deigns to prove for us that the den­si­ty of the comet is suf­fi­cient to ad­mit of its pen­e­tra­tion in­to our at­mos­phere, I do not be­lieve that its pres­ence is like­ly to ex­ert a fa­tal in­flu­ence up­on hu­man life. I say is like­ly, for it is not pos­si­ble to af­firm this with cer­tain­ty, al­though the prob­a­bil­i­ty is very great. One might per­haps wa­ger a mil­lion to one. In any case, on­ly those af­fect­ed with weak lungs will be vic­tims. It will be a sim­ple in­fluen­za, which may in­crease three or five­fold the dai­ly death rate.

			“If, how­ev­er, as the tele­scope and cam­era agree in in­di­cat­ing, the nu­cle­us con­tains large min­er­al mass­es, prob­a­bly of a metal­lic na­ture, ura­no­lites, mea­sur­ing sev­er­al kilo­me­ters in di­am­e­ter, and weigh­ing some mil­lions of tons, one can­not but ad­mit that the lo­cal­i­ties where these mass­es will fall, with the ve­loc­i­ty re­ferred to a mo­ment ago, would be ut­ter­ly de­stroyed. Let us ob­serve, how­ev­er, that three-fourths of the globe is cov­ered with wa­ter. Here again is a con­tin­gen­cy, not so im­por­tant doubt­less as the first, but, nev­er­the­less, in our fa­vor; these mass­es may per­haps fall in­to the sea, form­ing pos­si­bly new is­lands of for­eign ori­gin, bring­ing in any case el­e­ments new to sci­ence, and, it may be, germs of un­known life; Geodesy would in this case be in­ter­est­ed, and the form and ro­tary move­ment of the Earth might be mod­i­fied. Let us note al­so that not a few deserts mark the Earth’s sur­face. Dan­ger ex­ists, as­sured­ly, but it is not over­whelm­ing.

			“Be­sides these mass­es and these gas­es, per­haps al­so the bolides of which we were speak­ing, com­ing in clouds, will kin­dle con­fla­gra­tions at var­i­ous places on the con­ti­nents; dy­na­mite, ni­tro­glyc­er­ine, pan­clastite and roy­alite would be play­things in com­par­i­son with what may over­take us, but this does not im­ply a uni­ver­sal cat­a­clysm; a few cities in ash­es can­not ar­rest the his­to­ry of hu­man­i­ty.

			“You see, gen­tle­men, from this me­thod­i­cal ex­am­i­na­tion of the three points be­fore us, it fol­lows that the dan­ger, while it ex­ists, and is even im­mi­nent, is not so great, so over­whelm­ing, so cer­tain, as is as­sert­ed. I will even say more: this cu­ri­ous as­tro­nom­i­cal event, which sets so many hearts beat­ing and fills with anx­i­ety so many minds, in the eyes of the philoso­pher scarce­ly changes the usu­al as­pect of things. Each one of us must some day die, and this cer­tain­ty does not pre­vent us from liv­ing tran­quil­ly. Why should the ap­pre­hen­sion of a some­what more speedy death dis­turb the seren­i­ty of so many of us? Is the thought of our dy­ing to­geth­er so dis­agree­able? This should prove rather a con­so­la­tion to our ego­tism. No, it is the thought that a stu­pen­dous catas­tro­phe is to short­en our lives by a few days or years. Life is short, and each clings to the small­est frac­tion of it; it would even seem, from what one hears, that each would pre­fer to see the whole world per­ish, pro­vid­ed he him­self sur­vived, rather than die alone and know the world was saved. This is pure ego­ism. But, gen­tle­men, I am firm in the be­lief that this will be on­ly a par­tial dis­as­ter, of the high­est sci­en­tif­ic im­por­tance, but leav­ing be­hind it his­to­ri­ans to tell its sto­ry. There will be a col­li­sion, shock, and lo­cal ru­in. It will be the his­to­ry of an earth­quake, of a vol­canic erup­tion, of a cy­clone.”

			Thus spoke the il­lus­tri­ous as­tronomer. The au­di­ence ap­peared sat­is­fied, calmed, tran­quil­lized—in part, at least. It was no longer the ques­tion of the ab­so­lute end of all things, but of a catas­tro­phe, from which, af­ter all, one would prob­a­bly es­cape. Whis­pered mur­murs of con­ver­sa­tion were to be heard; peo­ple con­fid­ed to each oth­er their im­pres­sions; mer­chants and politi­cians even seemed to have per­fect­ly un­der­stood the ar­gu­ments ad­vanced, when, at the in­vi­ta­tion of the pre­sid­ing of­fi­cer, the pres­i­dent of the acad­e­my of medicine was seen ad­vanc­ing slow­ly to­ward the tri­bune.

			He was a tall man, spare, slen­der, erect, with a sal­low face and as­cetic ap­pear­ance, and melan­choly coun­te­nance—bald-head­ed, and wear­ing close­ly-trimmed, gray side-whiskers. His voice had some­thing ca­dav­er­ous about it, and his whole per­son­al­i­ty called to mind the un­der­tak­er rather than the physi­cian fired with the hope of cur­ing his pa­tients. His es­ti­mate of af­fairs was very dif­fer­ent from that of the as­tronomer, as was ap­par­ent from the very first word he ut­tered.

			“Gen­tle­men,” said he, “I shall be as brief as the em­i­nent sa­vant to whom we have just lis­tened, al­though I have passed many a night in an­a­lyz­ing, to the mi­nut­est de­tail, the prop­er­ties of car­bon­ic-ox­ide. It is about this gas that I shall speak to you, since sci­ence has demon­strat­ed that it is the chief con­stituent of the comet, and that a col­li­sion with the Earth is in­evitable.

			“These prop­er­ties are ter­ri­ble; why not con­fess it? For the most in­fin­i­tes­i­mal quan­ti­ty of this gas in the air we breathe is suf­fi­cient to ar­rest in three min­utes the nor­mal ac­tion of the lungs and to de­stroy life.

			“Ev­ery­body knows that car­bon­ic-ox­ide (known in chem­istry as CO) is a per­ma­nent gas with­out odor, col­or or taste, and near­ly in­sol­u­ble in wa­ter. Its den­si­ty in com­par­i­son with the air is 0.96. It burns in the air with a blue flame of slight il­lu­mi­nat­ing pow­er, like a fu­ne­re­al fire, the prod­uct of this com­bus­tion be­ing car­bon­ic an­hy­dride.

			“Its most no­table prop­er­ty is its ten­den­cy to ab­sorb oxy­gen. (The or­a­tor dwelt up­on these two words with great em­pha­sis.) In the great iron fur­naces, for ex­am­ple, car­bon, in the pres­ence of an in­suf­fi­cient quan­ti­ty of air, be­comes trans­formed in­to car­bon­ic-ox­ide, and it is sub­se­quent­ly this ox­ide which re­duces the iron to a metal­lic state, by de­priv­ing it of the oxy­gen with which it was com­bined.

			“In the sun­light car­bon­ic-ox­ide com­bines with chlo­rine and gives rise to an oxy­chlo­rine (CO­Cl2)—a gas with a dis­agree­able, suf­fo­cat­ing odor.

			“The fact which de­serves our more se­ri­ous at­ten­tion, is that this gas is of the most poi­sonous char­ac­ter—far more so than car­bon­ic an­hy­dride. Its ef­fect up­on the he­mo­glo­bin is to di­min­ish the res­pi­ra­to­ry ca­pac­i­ty of the blood, and even in very small dos­es, by its cu­mu­la­tive ef­fect, hin­ders, to a de­gree al­to­geth­er out of pro­por­tion to the ap­par­ent cause, the oxy­g­e­niz­ing prop­er­ties of the blood. For ex­am­ple: blood which ab­sorbs from twen­ty-three to twen­ty-four cu­bic cen­time­ters of oxy­gen per hun­dred vol­umes, ab­sorbs on­ly one-half as much in an at­mos­phere which con­tains less than one-thou­sandth part of car­bon­ic-ox­ide. The one-ten-thou­sandth part even has a dele­te­ri­ous ef­fect, sen­si­bly di­min­ish­ing the res­pi­ra­to­ry ac­tion of the blood. The re­sult is not sim­ple as­phyx­ia, but an al­most in­stan­ta­neous blood-poi­son­ing. Car­bon­ic-ox­ide acts di­rect­ly up­on the blood cor­pus­cles, com­bin­ing with them and ren­der­ing them un­fit to sus­tain life: hemato­sis, that is, the con­ver­sion of ve­nous in­to ar­te­ri­al blood, is ar­rest­ed. Three min­utes are suf­fi­cient to pro­duce death. The cir­cu­la­tion of the blood ceas­es. The black ve­nous blood fills the ar­ter­ies as well as the veins. The lat­ter, es­pe­cial­ly those of the brain, be­come sur­charged, the sub­stance of the brain be­comes punc­tured, the base of the tongue, the lar­ynx, the wind­pipe, the bronchial tubes be­come red with blood, and soon the en­tire body presents the char­ac­ter­is­tic pur­ple ap­pear­ance which re­sults from the sus­pen­sion of hemato­sis.

			“But, gen­tle­men, the in­ju­ri­ous prop­er­ties of car­bon­ic-ox­ide are not the on­ly ones to be feared; the mere ten­den­cy of this gas to ab­sorb oxy­gen would bring about fa­tal re­sults. To sup­press, nay, even on­ly to di­min­ish oxy­gen, would suf­fice for the ex­tinc­tion of the hu­man species. Ev­ery­one here present is fa­mil­iar with that in­ci­dent which, with so many oth­ers, marks the epoch of bar­barism, when men as­sas­si­nat­ed each oth­er legal­ly in the name of glo­ry and of pa­tri­o­tism; it is a sim­ple episode of one of the Eng­lish wars in In­dia. Per­mit me to re­call it to your mem­o­ry:

			“One hun­dred and forty-six pris­on­ers had been con­fined in a room whose on­ly out­lets were two small win­dows open­ing up­on a cor­ri­dor; the first ef­fect ex­pe­ri­enced by these un­for­tu­nate cap­tives was a free and per­sis­tent per­spi­ra­tion, fol­lowed by in­sup­port­able thirst, and soon by great dif­fi­cul­ty in breath­ing. They sought in var­i­ous ways to get more room and air; they di­vest­ed them­selves of their clothes; they beat the air with their hats, and fi­nal­ly re­sort­ed to kneel­ing and ris­ing to­geth­er at in­ter­vals of a few sec­onds; but each time some of those whose strength failed them fell and were tram­pled un­der the feet of their com­rades. Be­fore mid­night, that is, dur­ing the fourth hour of their con­fine­ment, all who were still liv­ing, and who had not suc­ceed­ed in ob­tain­ing pur­er air at the win­dows, had fall­en in­to a lethar­gic stu­por, or a fright­ful delir­i­um. When, a few hours lat­er, the prison door was opened, on­ly twen­ty-three men came out alive; they were in the most pitiable state imag­in­able; ev­ery face wear­ing the im­press of the death from which they had bare­ly es­caped.

			“I might add a thou­sand oth­er ex­am­ples, but it would be use­less, for doubt up­on this point is im­pos­si­ble. I there­fore af­firm, gen­tle­men, that, on the one hand, the ab­sorp­tion by the car­bon­ic-ox­ide of a por­tion of the at­mo­spher­ic oxy­gen, or, on the oth­er, the pow­er­ful­ly tox­ic prop­er­ties of this gas up­on the vi­tal el­e­ments of the blood, alike seem to me to give to the meet­ing of our globe with the im­mense mass of the comet—in the heart of which we shall be plunged for sev­er­al hours—I af­firm, I re­peat, that this meet­ing in­volves con­se­quences ab­so­lute­ly fa­tal. For my part, I see no chance of es­cape.

			“I have not spo­ken of the trans­for­ma­tion of me­chan­i­cal mo­tion in­to heat, or of the me­chan­i­cal and chem­i­cal con­se­quences of the col­li­sion. I leave this as­pect of the ques­tion to the per­ma­nent sec­re­tary of the acad­e­my of sci­ences and to the learned pres­i­dent of the as­tro­nom­i­cal so­ci­ety of France, who have made it the sub­ject of im­por­tant in­ves­ti­ga­tions. As for me, I re­peat, ter­res­tri­al life is in dan­ger, and I see not one on­ly, but two, three and four mor­tal per­ils con­fronting it. Es­cape will be a mir­a­cle, and for cen­turies no one has be­lieved in mir­a­cles.”

			This speech, ut­tered with the tone of con­vic­tion, in a clear, calm and solemn voice, again plunged the en­tire au­di­ence in­to a state of mind from which the pre­ced­ing ad­dress had, hap­pi­ly, re­leased them. The cer­tain­ty of the ap­proach­ing dis­as­ter was paint­ed up­on ev­ery face; some had be­come yel­low, al­most green; oth­ers sud­den­ly be­came scar­let and seemed on the verge of apoplexy. Some few among the au­di­ence ap­peared to have re­tained their self-pos­ses­sion, through scep­ti­cism or a philo­soph­ic ef­fort to make the best of it. A vast mur­mur filled the room; ev­ery­one whis­pered his opin­ions to his neigh­bor, opin­ions gen­er­al­ly more op­ti­mistic than sin­cere, for no one likes to ap­pear afraid.

			The pres­i­dent of the as­tro­nom­i­cal so­ci­ety of France rose in his turn and ad­vanced to­ward the tri­bune. In­stant­ly ev­ery mur­mur was hushed. Be­low we give the main points of his speech, in­clud­ing the open­ing re­marks and the per­ora­tion:

			“Ladies and gen­tle­men: Af­ter the state­ments which we have just heard, no doubt can re­main in any mind as to the cer­tain­ty of the col­li­sion of the comet with the Earth, and the dan­gers at­tend­ing this event. We must, there­fore, ex­pect on Sat­ur­day—”

			“On Fri­day,” in­ter­rupt­ed a voice from the desk of the In­sti­tute.

			“On Sat­ur­day, I re­peat,” con­tin­ued the or­a­tor, with­out notic­ing the in­ter­rup­tion, “an ex­tra­or­di­nary event, one ab­so­lute­ly unique in the his­to­ry of the world.

			“I say Sat­ur­day, al­though the pa­pers an­nounce that the col­li­sion will take place on Fri­day, be­cause it can­not oc­cur be­fore Ju­ly 14th. I passed the en­tire night with my learned col­league in com­par­ing the ob­ser­va­tions re­ceived, and we dis­cov­ered an er­ror in their trans­mis­sion.”

			This state­ment pro­duced a sen­sa­tion of re­lief among the au­di­ence; it was like a slen­der ray of light in the mid­dle of a somber night. A sin­gle day of respite is of enor­mous im­por­tance to one con­demned to death. Al­ready chimeri­cal projects formed in ev­ery mind; the catas­tro­phe was put off; it was a kind of re­prieve. It was not re­mem­bered that this di­ver­sion was of a pure­ly cos­mo­graph­ic na­ture, re­lat­ing to the date and not to the fact of the col­li­sion. But the least things play an im­por­tant role in pub­lic opin­ion. So it was not to be on Fri­day!

			“Here,” he said, go­ing to the black­board, “are the el­e­ments as fi­nal­ly com­put­ed from all the ob­ser­va­tions.” The speak­er traced up­on the black­board the fol­low­ing fig­ures:

			Per­i­he­lion pas­sage Au­gust 11, at 0 h. 42 m. 44 s.

			Lon­gi­tude of per­i­he­lion, 52° 43′ 25″.

			Per­i­he­lion dis­tance, 0.7607.

			In­cli­na­tion, 103° 18′ 35″.

			Lon­gi­tude of as­cend­ing node, 112° 54′ 40″.

			“The comet,” he re­sumed, “will cross the eclip­tic in the di­rec­tion of the de­scend­ing node 28 min­utes, 23 sec­onds af­ter mid­night of Ju­ly 14th just as the Earth reach­es the point of cross­ing. The at­trac­tion of the Earth will ad­vance the mo­ment of con­tact by on­ly thir­ty sec­onds.

			“The event, doubt­less, will be al­to­geth­er ex­cep­tion­al, but I do not be­lieve ei­ther, that it will be of so trag­i­cal a na­ture as has been de­pict­ed, or that it can re­al­ly bring about blood poi­son or uni­ver­sal as­phyx­ia. It will rather present the ap­pear­ance of a bril­liant dis­play of ce­les­tial fire­works, for the ar­rival in the at­mos­phere of these sol­id and gaseous bod­ies can­not oc­cur with­out the con­ver­sion in­to heat of the me­chan­i­cal mo­tion thus de­stroyed; a mag­nif­i­cent il­lu­mi­na­tion of the sky will doubt­less be the first phe­nom­e­non.

			“The heat evolved must nec­es­sar­i­ly be very great. Ev­ery shoot­ing star, how­ev­er small, en­ter­ing the up­per lim­its of our at­mos­phere with a cometary ve­loc­i­ty, im­me­di­ate­ly be­comes so hot that it takes fire and is con­sumed. You know, gen­tle­men, that the Earth’s at­mos­phere ex­tends far in­to space about our plan­et; not with­out lim­it, as cer­tain hy­pothe­ses de­clare, since the Earth turns on its ax­is and moves about the Sun: the math­e­mat­i­cal lim­it is that height at which the cen­trifu­gal force en­gen­dered by the di­ur­nal ro­tary mo­tion be­comes equal to the weight; this height is 6.64 times the equa­to­ri­al ra­dius of the Earth, the lat­ter be­ing 6,378,310 me­ters. The max­i­mum height of the at­mos­phere, there­fore, is 35,973 kilo­me­ters.

			“I do not here wish to en­ter in­to a math­e­mat­i­cal dis­cus­sion. But the au­di­ence be­fore me is too well in­formed not to know the me­chan­i­cal equiv­a­lent of heat. Ev­ery body whose mo­tion is ar­rest­ed pro­duces a quan­ti­ty of heat ex­pressed in caloric units by mv2 di­vid­ed by 8338, in which m is the mass of the body in kilo­grams and v its ve­loc­i­ty in me­ters per sec­ond. For ex­am­ple, a body weigh­ing 8338 kilo­grams, mov­ing with a ve­loc­i­ty of one me­ter per sec­ond, would pro­duce, if sud­den­ly stopped, ex­act­ly one heat unit; that is to say, the quan­ti­ty of heat nec­es­sary to raise one kilo­gram of wa­ter one de­gree in tem­per­a­ture.

			“If the ve­loc­i­ty of the body be 500 me­ters per sec­ond, it would pro­duce 250,000 times as much heat, or enough to raise a quan­ti­ty of wa­ter of equal mass from 0° to 30°.

			“If the ve­loc­i­ty were 5000 me­ters per sec­ond, the heat de­vel­oped would be 5,000,000 times as great.

			“Now, you know, gen­tle­men, that the ve­loc­i­ty with which a comet may reach the Earth is 72,000 me­ters per sec­ond. At this fig­ure the tem­per­a­ture be­comes five mil­liards of de­grees.

			“This, in­deed, is the max­i­mum and, I should add, a num­ber al­to­geth­er in­con­ceiv­able; but, gen­tle­men, let us take the min­i­mum, if it be your plea­sure, and let us ad­mit that the im­pact is not di­rect, but more or less oblique, and that the mean ve­loc­i­ty is not greater than 30,000 me­ters per sec­ond. Ev­ery kilo­gram of a bolide would de­vel­op in this case 107,946 heat units be­fore its ve­loc­i­ty would be de­stroyed by the re­sis­tance of the air; in oth­er words, it would gen­er­ate suf­fi­cient heat to raise the tem­per­a­ture of 1079 kilo­grams of wa­ter from 0° to 100°—that is, from the freez­ing to the boil­ing point. A ura­no­lite weigh­ing 2000 kilo­grams would thus, be­fore reach­ing the Earth, de­vel­op enough heat to raise the tem­per­a­ture of a col­umn of air, whose cross-sec­tion is thir­ty square me­ters and whose height is equal to that of our at­mos­phere, 3000°, or, to raise from 0° to 30° a col­umn whose cross-sec­tion is 3000 square me­ters.

			“These cal­cu­la­tions, for the in­tro­duc­tion of which I crave your par­don, are nec­es­sary to show that the im­me­di­ate con­se­quence of the col­li­sion will be the pro­duc­tion of an enor­mous quan­ti­ty of heat, and, there­fore, a con­sid­er­able rise in the tem­per­a­ture of the air. This is ex­act­ly what takes place on a small scale in the case of a sin­gle me­te­orite, which be­comes melt­ed and cov­ered su­per­fi­cial­ly by a thin lay­er of vit­ri­fied mat­ter, re­sem­bling var­nish. But its fall is so rapid that there is not suf­fi­cient time for it to be­come heat­ed to the cen­ter; if bro­ken, its in­te­ri­or is found to be ab­so­lute­ly cold. It is the sur­round­ing air which has been heat­ed.

			“One of the most cu­ri­ous re­sults of the anal­y­sis which I have just had the hon­or to lay be­fore you, is that the sol­id mass­es which, it is be­lieved, have been seen by the tele­scope in the nu­cle­us of the comet, will meet with such re­sis­tance in travers­ing our at­mos­phere that, ex­cept in rare in­stances, they will not reach the Earth en­tire, but in small frag­ments. There will be a com­pres­sion of the air in front of the bolide, a vac­u­um be­hind it, a su­per­fi­cial heat­ing and in­can­des­cence of the mov­ing body, a roar pro­duced by the air rush­ing in­to the vac­u­um, the roll of thun­der, ex­plo­sions, the fall of the denser metal­lic por­tions and the evap­o­ra­tion of the re­main­der. A bolide of sul­phur, of phos­pho­rus, of tin or of zinc, would be con­sumed and dis­si­pat­ed long be­fore reach­ing the low­er stra­ta of our at­mos­phere. As for the shoot­ing stars, if, as seems prob­a­ble, there is a ver­i­ta­ble cloud of them, they will on­ly pro­duce the ef­fect of a vast in­vert­ed dis­play of fire­works.

			“If, there­fore, there is any rea­son for alarm, it is not, in my opin­ion, be­cause we are to ap­pre­hend the pen­e­tra­tion of the gaseous mass of car­bon­ic-ox­ide in­to our at­mos­phere, but a rise in tem­per­a­ture, which can­not fail to re­sult from the trans­for­ma­tion of me­chan­i­cal mo­tion in­to heat. If this be so, safe­ty may be per­haps at­tained by tak­ing refuge on the side of the globe op­posed to that which is to ex­pe­ri­ence the di­rect shock of the comet, for the air is a very bad con­duc­tor of heat.”

			The per­ma­nent sec­re­tary of the acad­e­my rose in his turn. A wor­thy suc­ces­sor to the Fontenelles and Ara­gos of the past, he was not on­ly a man of pro­found knowl­edge, but al­so an el­e­gant writ­er and a per­sua­sive or­a­tor, ris­ing some­times even to the high­est flights of elo­quence.

			“To the the­o­ry which we have just heard,” he said, “I have noth­ing to add; I can on­ly ap­ply it to the case of some comet al­ready known. Let us sup­pose, for ex­am­ple, that a comet of the di­men­sions of that of 1811 should col­lide square­ly with the Earth in its path about the Sun. The ter­res­tri­al ball would pen­e­trate the neb­u­la of the comet with­out ex­pe­ri­enc­ing any very sen­si­ble re­sis­tance. Ad­mit­ting that this re­sis­tance is very slight, and that the den­si­ty of the comet’s nu­cle­us may be ne­glect­ed, the pas­sage of the Earth through the head of a comet of 1,800,000 kilo­me­ters in di­am­e­ter, would re­quire at least 25,000 sec­onds—that is, 417 min­utes, or six hours, fifty-sev­en min­utes—in round num­bers, sev­en hours—the ve­loc­i­ty be­ing 120 times greater than that of a can­non­ball; and the Earth con­tin­u­ing to ro­tate up­on its ax­is, the col­li­sion would com­mence about six o’clock in the morn­ing.

			“Such a plunge in­to the cometary ocean, how­ev­er rar­i­fied it might be, could not take place with­out pro­duc­ing as a first and im­me­di­ate con­se­quence, by rea­son of the ther­mo­dy­nam­ic prin­ci­ples which have been just called to your at­ten­tion, a rise in tem­per­a­ture such that prob­a­bly our en­tire at­mos­phere would take fire! It seems to me that in this par­tic­u­lar case the dan­ger would be very se­ri­ous.

			“But it would be a fine spec­ta­cle for the in­hab­i­tants of Mars, and a fin­er one still for those of Venus. Yes, that would in­deed be a mag­nif­i­cent spec­ta­cle, anal­o­gous to those we have our­selves seen in the heav­ens, but far more splen­did to our near neigh­bors.

			“The oxy­gen of the air would prove in­suf­fi­cient to main­tain the com­bus­tion, but there is an­oth­er gas which physi­cists do not of­ten think of, for the sim­ple rea­son that they have nev­er found it in their analy­ses—hy­dro­gen. What has be­come of all the hy­dro­gen freed from the soil these mil­lions of years which have elapsed since pre­his­toric times? The den­si­ty of this gas be­ing one-six­teenth that of the air, it must have as­cend­ed, form­ing a high­ly rar­i­fied hy­dro­gen en­ve­lope above our at­mos­phere. In virtue of the law of dif­fu­sion of gas­es, a large part of this hy­dro­gen would be­come mixed with the at­mos­phere, but the up­per air lay­ers must con­tain a con­sid­er­able por­tion of it. There, doubt­less, at an el­e­va­tion of more than one hun­dred kilo­me­ters, the shoot­ing stars take fire, and the au­ro­ra bo­re­alis is light­ed. No­tice here that the oxy­gen of the air would fur­nish the car­bon of the comet am­ple ma­te­ri­al dur­ing col­li­sion to feed the ce­les­tial fire.

			“Thus the de­struc­tion of the world will re­sult from the com­bus­tion of the at­mos­phere. For about sev­en hours—prob­a­bly a lit­tle longer, as the re­sis­tance to the comet can­not be ne­glect­ed—there will be a con­tin­u­ous trans­for­ma­tion of mo­tion in­to a heat. The hy­dro­gen and the oxy­gen, com­bin­ing with the car­bon of the comet, will take fire. The tem­per­a­ture of the air will be raised sev­er­al hun­dred de­grees; woods, gar­dens, plants, forests, habi­ta­tions, ed­i­fices, cities, vil­lages, will all be rapid­ly con­sumed; the sea, the lakes and the rivers will be­gin to boil; men and an­i­mals, en­veloped in the hot breath of the comet, will die as­phyx­i­at­ed be­fore they are burned, their gasp­ing lungs in­hal­ing on­ly flame. Ev­ery corpse will be al­most im­me­di­ate­ly car­bonized, re­duced to ash­es, and in this vast ce­les­tial fur­nace on­ly the heartrend­ing voice of the trum­pet of the in­de­struc­tible an­gel of the Apoc­a­lypse will be heard, pro­claim­ing from the sky, like a fu­ner­al knell, the an­tique death-song: ‘Sol­vet saecu­lum in fav­il­la.’ This is what may hap­pen if a comet like that of 1811 col­lides with the Earth.”

			At these words the car­di­nal-arch­bish­op rose from his seat and begged to be heard. The as­tronomer, per­ceiv­ing him, bowed with a court­ly grace and seemed to await the re­ply of his em­i­nence.

			“I do not de­sire,” said the lat­ter, “to in­ter­rupt the hon­or­able speak­er, but if sci­ence an­nounces that the dra­ma of the end of the world is to be ush­ered in by the de­struc­tion of the heav­ens by fire, I can­not re­frain from say­ing that this has al­ways been the uni­ver­sal be­lief of the church. ‘The heav­ens,’ says St. Pe­ter, ‘shall pass away with a great noise, and the el­e­ments shall meet with fer­vent heat, the Earth al­so and the works that are there­in shall be burned up.’ St. Paul af­firms al­so its ren­o­va­tion by fire, and we re­peat dai­ly at mass his words: ‘Eum qui ven­tu­rus est ju­di­care vivos et mor­tu­os et saecu­lum per ignem.’ ”

			“Sci­ence,” replied the as­tronomer, “has more than once been in ac­cord with the prophe­cies of our an­ces­tors. Fire will first de­vour that por­tion of the globe struck by the huge mass of the comet, con­sum­ing it be­fore the in­hab­i­tants of the oth­er hemi­sphere re­al­ize the ex­tent of the catas­tro­phe; but the air is a bad con­duc­tor of heat, and the lat­ter will not be im­me­di­ate­ly prop­a­gat­ed to the op­po­site hemi­sphere.

			“If our lat­i­tude were to re­ceive the first shock of the comet, reach­ing us, we will sup­pose, in sum­mer, the trop­ic of Can­cer, Mo­roc­co, Al­ge­ria, Tu­nis, Greece and Egypt would be found in the front of the ce­les­tial on­set, while Aus­tralia, New Cale­do­nia and Ocean­i­ca would be the most fa­vored. But the rush of air in­to this Eu­ro­pean fur­nace would be such that a storm more vi­o­lent than the most fright­ful hur­ri­cane and more for­mi­da­ble even than the air-cur­rent which moves con­tin­u­ous­ly on the equa­tor of Jupiter, with a ve­loc­i­ty of 400,000 kilo­me­ters per hour, would rage from the An­tipodes to­wards Eu­rope, de­stroy­ing ev­ery­thing in its path. The Earth, turn­ing up­on its ax­is, would bring suc­ces­sive­ly in­to the line of col­li­sion, the re­gions ly­ing to the west of the merid­i­an first blast­ed. An hour af­ter Aus­tria and Ger­many it would be the turn of France, then of the At­lantic ocean, then of North Amer­i­ca, which would en­ter some­what oblique­ly the dan­ger­ous area about five or six hours af­ter France—that is, to­wards the end of the col­li­sion.

			“Not­with­stand­ing the un­heard-of ve­loc­i­ties of the comet and the Earth, the pres­sure can­not be enor­mous, in view of the ex­treme­ly rar­i­fied state of the mat­ter tra­versed by the Earth; but this mat­ter, con­tain­ing so much car­bon, is com­bustible, and at per­i­he­lion these bod­ies are not in­fre­quent­ly seen to shine by their own as well as by re­flect­ed light: they be­come in­can­des­cent. What, then, must be the re­sult of a col­li­sion with the Earth? The com­bus­tion of me­te­orites and bolides, the su­per­fi­cial fu­sion of the ura­no­lites which reach the Earth’s sur­face on fire, all lead us to be­lieve that the mo­ment of great­est heat will be that of con­tact, which ev­i­dent­ly will not pre­vent the mas­sive el­e­ments form­ing the nu­cle­us of the comet from crush­ing the lo­cal­i­ties where they fall, and per­haps even break­ing up an en­tire con­ti­nent.

			“The ter­res­tri­al globe be­ing thus en­tire­ly sur­round­ed by the cometary mass for near­ly sev­en hours, and re­volv­ing in this in­can­des­cent gas, the air rush­ing vi­o­lent­ly to­ward the cen­ter of dis­tur­bance, the sea boil­ing and fill­ing the at­mos­phere with new va­pors, hot show­ers fall­ing from the sky-cataracts, the storm rag­ing ev­ery­where with elec­tric de­fla­gra­tions and light­nings, the rolling of thun­der heard above the scream of the tem­pest, the blessed light of for­mer days hav­ing been suc­ceed­ed by the mourn­ful and sick­ly gleam­ings of the glow­ing at­mos­phere, the whole earth will speed­i­ly re­sound with the fu­ner­al knell of uni­ver­sal doom, al­though the fate of the dwellers in the An­tipodes will prob­a­bly dif­fer from that of the rest of mankind. In­stead of be­ing im­me­di­ate­ly con­sumed, they will be sti­fled by the va­pors, by the ex­cess of ni­tro­gen—the oxy­gen hav­ing been rapid­ly ab­stract­ed—or poi­soned by car­bon­ic-ox­ide; the fire will af­ter­wards re­duce their corpses to ash­es, while the in­hab­i­tants of Eu­rope and Africa will have been burned alive.

			“The well-known ten­den­cy of car­bon­ic-ox­ide to ab­sorb oxy­gen will doubt­less prove a sen­tence of in­stant death for those far­thest from the ini­tial point of the catas­tro­phe.

			“I have tak­en as an ex­am­ple the comet of 1811; but I has­ten to add that the present one ap­pears to be far less dense.”

			“Is it ab­so­lute­ly sure?” cried a well-known voice (that of an il­lus­tri­ous mem­ber of the chem­i­cal so­ci­ety) from one of the box­es. “Is it ab­so­lute­ly sure the comet is com­posed chiefly of car­bon­ic-ox­ide? Have not the ni­tro­gen lines al­so been de­tect­ed in its spec­trum? If it should prove to be pro­tox­ide of ni­tro­gen, the con­se­quence of its mix­ture with our at­mos­phere might be anaes­the­sia. Ev­ery­one would be put to sleep—per­haps for­ev­er, if the sus­pen­sion of the vi­tal func­tions were to last but a lit­tle longer than is the case in our sur­gi­cal op­er­a­tions. It would be the same if the comet was com­posed of chlo­ro­form or ether. That would be an end calm in­deed.

			“It would be less so if the comet should ab­sorb the ni­tro­gen in­stead of the oxy­gen, for this par­tial or to­tal ab­sorp­tion of ni­tro­gen would bring about, in a few hours, for all the in­hab­i­tants of the Earth—for men and wom­en, for the young and the aged—a change of tem­per­a­ment, in­volv­ing at first noth­ing dis­agree­able—a charm­ing so­bri­ety, then gayety, fol­lowed by uni­ver­sal joy, a fever­ish ex­ul­ta­tion, fi­nal­ly delir­i­um and mad­ness, ter­mi­nat­ing, in all prob­a­bil­i­ty, by the sud­den death of ev­ery hu­man be­ing in the apoth­e­o­sis of a wild sat­ur­na­lia, an un­heard-of fren­zy of the sens­es. Would that death be a sad one?”

			“The dis­cus­sion re­mains open,” replied the sec­re­tary. “What I have said of the pos­si­ble con­se­quences of a col­li­sion ap­plies to the di­rect im­pact of a comet like that of 1811; the one that threat­ens us is less colos­sal, and its im­pact will not be di­rect, but oblique. In com­mon with the as­tronomers who have pre­ced­ed me on this floor, I am in­clined to be­lieve, in this in­stance, in a mighty dis­play of fire­works.”

			While the or­a­tor was still speak­ing, a young girl be­long­ing to the cen­tral bu­reau of tele­phones, en­tered by a small door, con­duct­ed by a do­mes­ti­cat­ed mon­key, and, dart­ing like a flash to the seat oc­cu­pied by the pres­i­dent, put in­to his hands a large, square, in­ter­na­tion­al en­ve­lope. It was im­me­di­ate­ly opened, and proved to be a despatch from the ob­ser­va­to­ry of Gau­risankar. It con­tained on­ly the fol­low­ing words:

			
				“The in­hab­i­tants of Mars are send­ing a pho­to­phon­ic mes­sage. Will be de­ci­phered in a few hours.”

			

			“Gen­tle­men,” said the pres­i­dent, “I see sev­er­al in the au­di­ence con­sult­ing their watch­es, and I agree with them in think­ing that it will be phys­i­cal­ly im­pos­si­ble for us to fin­ish in a sin­gle ses­sion this im­por­tant dis­cus­sion, in which em­i­nent rep­re­sen­ta­tives of ge­ol­o­gy, nat­u­ral his­to­ry and geon­o­my are yet to take part. More­over, the despatch just read will doubt­less in­tro­duce new prob­lems. It is near­ly six o’clock. I pro­pose that we ad­journ to nine o’clock this evening. It is prob­a­ble that we shall have re­ceived, by that time, from Asia the trans­la­tion of the mes­sage from Mars. I will al­so beg the di­rec­tor of the ob­ser­va­to­ry to main­tain con­stant com­mu­ni­ca­tion, by tele­phone, with Gau­risankar. In case the mes­sage is not de­ci­phered by nine o’clock, the pres­i­dent of the ge­o­log­i­cal so­ci­ety of France will open the meet­ing with a state­ment of the in­ves­ti­ga­tions which he has just fin­ished, on the nat­u­ral end of the world. Ev­ery­body, at this mo­ment, is ab­sorbing­ly in­ter­est­ed in what­ev­er re­lates to the ques­tion of the end of our world, whether this is de­pen­dent up­on the mys­te­ri­ous por­tent now sus­pend­ed above us, or up­on oth­er caus­es, of what­so­ev­er na­ture, sub­ject to in­ves­ti­ga­tion.”

		
	
		
			IV

			The mul­ti­tude sta­tioned with­out the doors of the In­sti­tute had made way for those com­ing out, ev­ery­one be­ing ea­ger to learn the par­tic­u­lars of the ses­sion. Al­ready the gen­er­al re­sult had in some way be­come known, for im­me­di­ate­ly af­ter the speech of the di­rec­tor of the Paris ob­ser­va­to­ry the ru­mor got abroad that the col­li­sion with the comet would not en­tail con­se­quences so se­ri­ous as had been an­tic­i­pat­ed. In­deed, large posters had just been plac­ard­ed through­out Paris, an­nounc­ing the re­open­ing of the Chica­go stock ex­change. This was an en­cour­ag­ing and un­looked for in­di­ca­tion of the re­sump­tion of busi­ness and the re­vival of hope.

			This is what had tak­en place. The fi­nan­cial mag­nate, whose abrupt ex­it will be re­mem­bered by the read­er of these pages, af­ter rolling like a ball from the top to the bot­tom row of the hemi­cy­cle, had rushed in an aero-cab to his of­fice on the boule­vard St. Cloud, where he had tele­graphed to his part­ner in Chica­go that new com­pu­ta­tions had just been giv­en out by the In­sti­tute of France, that the grav­i­ty of the sit­u­a­tion had been ex­ag­ger­at­ed, and that the re­sump­tion of busi­ness was im­mi­nent; he urged, there­fore, the open­ing of the cen­tral Amer­i­can ex­change at any cost, and the pur­chase of ev­ery se­cu­ri­ty of­fered, what­ev­er its na­ture. When it is five o’clock at Paris it is eleven in the morn­ing at Chica­go. The fi­nancier re­ceived the despatch from his cousin while at break­fast. He found no dif­fi­cul­ty in ar­rang­ing for the re­open­ing of the ex­change and in­vest­ed sev­er­al mil­lions in se­cu­ri­ties. The news of the re­sump­tion of busi­ness in Chica­go had been at once made pub­lic, and al­though it was too late to re­peat the same game in Paris, it was pos­si­ble to pre­pare new plans for the mor­row. The pub­lic had in­no­cent­ly be­lieved in a spon­ta­neous and gen­uine re­vival of busi­ness in Amer­i­ca, and this fact, to­geth­er with the sat­is­fac­to­ry im­pres­sion made by the ses­sion of the In­sti­tute, was suf­fi­cient to rekin­dle the fires of hope.

			No less in­ter­est, how­ev­er, was man­i­fest­ed in the evening ses­sion than in that of the af­ter­noon, and but for the ex­er­tions of an ex­tra de­tach­ment of the French guard it would have been im­pos­si­ble for those en­joy­ing spe­cial priv­i­leges to gain ad­mis­sion. Night had come, and with it the flam­ing comet, larg­er, more bril­liant, and more threat­en­ing than ev­er; and if, per­haps, one-half the as­sem­bled mul­ti­tude ap­peared some­what tran­quil­lized, the re­main­ing half was still anx­ious and fear­ful.

			The au­di­ence was sub­stan­tial­ly the same, ev­ery­one be­ing ea­ger to know at first hand the is­sue of this gen­er­al pub­lic dis­cus­sion of the fate of the plan­et, con­duct­ed by ac­cred­it­ed and em­i­nent sci­en­tists, whether its de­struc­tion was to be the re­sult of an ex­tra­or­di­nary ac­ci­dent such as now threat­ened it, or of the nat­u­ral process of de­cay. But it was no­ticed that the car­di­nal arch­bish­op of Paris was ab­sent, for he had been sum­moned sud­den­ly to Rome by the Pope to at­tend an ec­u­meni­cal coun­cil, and had left that very evening by the Paris-Rome-Pa­ler­mo-Tu­nis tube.

			“Gen­tle­men,” said the pres­i­dent, “the trans­la­tion of the despatch re­ceived at the ob­ser­va­to­ry of Gau­risankar from Mars has not ar­rived yet, but we shall open the ses­sion at once, in or­der to hear the im­por­tant com­mu­ni­ca­tion pre­vi­ous­ly an­nounced, which the pres­i­dent of the ge­o­log­i­cal so­ci­ety, and the per­ma­nent sec­re­tary of the acad­e­my of me­te­o­rol­o­gy, have to make to us.”

			The for­mer of these gen­tle­men was al­ready at the desk. His re­marks, steno­graph­i­cal­ly re­pro­duced by a young ge­ol­o­gist of the new school, were as fol­lows:

			“The im­mense crowd gath­ered with­in these walls, the emo­tion I see de­pict­ed up­on ev­ery face, the im­pa­tience with which you await the dis­cus­sions yet to take place, all, gen­tle­men, would lead me to re­frain from lay­ing be­fore you the opin­ion which I have formed from my own study of the prob­lem which now ex­cites the in­ter­est of the en­tire world, and to yield the plat­form to those gift­ed with an imag­i­na­tion or an au­dac­i­ty greater than mine. For, in my judg­ment, the end of the world is not at hand, and hu­man­i­ty will have to wait for it sev­er­al mil­lion years—yes, gen­tle­men, I said mil­lions, not thou­sands.

			“You see that I am at this mo­ment per­fect­ly calm, and that, too, with­out lay­ing any claim to the sangfroid of Archimedes, who was slain by a Ro­man sol­dier at the siege of Syra­cuse while calm­ly trac­ing geo­met­ric fig­ures up­on the sand. Archimedes knew the dan­ger and for­got it; I do not be­lieve in any dan­ger what­ev­er.

			“You will not then be sur­prised if I qui­et­ly sub­mit to you the the­o­ry of a nat­u­ral end of the world, by the grad­u­al lev­el­ling of the con­ti­nents and their slow sub­mer­gence be­neath the in­vad­ing wa­ters; but I shall per­haps do bet­ter to post­pone for a week this ex­pla­na­tion, as I do not for an in­stant doubt that we may all, or near­ly all, re­assem­ble here to con­fer to­geth­er up­on the great epochs of the nat­u­ral his­to­ry of the world.”

			The or­a­tor paused for a mo­ment. The pres­i­dent had risen: “My dear and hon­or­able col­league,” he said, “we are all here to lis­ten to you. Hap­pi­ly, the pan­ic of the last few days is par­tial­ly al­layed, and it is to be hoped that the night of Ju­ly 13–14 will pass like its pre­de­ces­sors. Nev­er­the­less, we are more than ev­er in­ter­est­ed in all which has any bear­ing up­on this great prob­lem and we shall lis­ten to no one with greater plea­sure than to the il­lus­tri­ous au­thor of the clas­sic Trea­tise on Ge­ol­o­gy.”

			“In that case, gen­tle­men,” re­sumed the pres­i­dent of the ge­o­log­i­cal so­ci­ety of France, “I shall ex­plain to you what, in my judg­ment, will be the nat­u­ral end of the world, if, as is prob­a­ble, noth­ing dis­turbs the present course of events; for ac­ci­dents are rare in the cos­mi­cal or­der.

			“Na­ture does not pro­ceed by sud­den leaps, and ge­ol­o­gists do not be­lieve in such rev­o­lu­tions or cat­a­clysms; for they have learned that in the nat­u­ral world ev­ery­thing is sub­ject to a slow process of evo­lu­tion. The ge­o­log­i­cal agents now at work are per­ma­nent ones.

			“The de­struc­tion of the globe by some great catas­tro­phe is a dra­mat­ic con­cep­tion; far more so, cer­tain­ly, than that of the ac­tion of the forces now in op­er­a­tion, though they threat­en our plan­et with a de­struc­tion equal­ly cer­tain. Does not the sta­bil­i­ty of our con­ti­nent seem per­ma­nent? Ex­cept through the in­ter­ven­tion of some new agen­cy, how is it pos­si­ble to doubt the dura­bil­i­ty of this earth which has sup­port­ed so many gen­er­a­tions be­fore our own, and whose mon­u­ments, of the great­est an­tiq­ui­ty, prove that if they have come down to us in a state of ru­in, it is not be­cause the soil has re­fused to sup­port them, but be­cause they have suf­fered from the rav­ages of time and es­pe­cial­ly from the hand of man? The old­est his­tor­i­cal tra­di­tions show us rivers flow­ing in the same beds as to­day, moun­tains ris­ing to the same height; and as for the few riv­er-mouths which have be­come ob­struct­ed, the few land­slides which have oc­curred here and there, their im­por­tance is so slight rel­a­tive­ly to the enor­mous ex­tent of the con­ti­nents, that it seems gra­tu­itous in­deed to seek here the omens of a fi­nal catas­tro­phe.

			“Such might be the rea­son­ing of one who casts a su­per­fi­cial and in­dif­fer­ent glance up­on the ex­ter­nal world. But the con­clu­sions of one ac­cus­tomed to scru­ti­nize close­ly the ap­par­ent­ly in­signif­i­cant changes tak­ing place about him would be quite dif­fer­ent. At ev­ery step, how­ev­er lit­tle skilled in ob­ser­va­tion, he will dis­cov­er the traces of a per­pet­u­al con­flict be­tween the ex­ter­nal pow­ers of na­ture and all which ris­es above the in­flex­i­ble lev­el of the ocean, in whose depths reign si­lence and re­pose. Here, the sea beats fu­ri­ous­ly against the shore, which re­cedes slow­ly from cen­tu­ry to cen­tu­ry. Else­where, moun­tain mass­es have fall­en, en­gulf­ing in a few mo­ments en­tire vil­lages and des­o­lat­ing smil­ing val­leys. Or, the trop­i­cal rains, as­sail­ing the vol­canic cones, have fur­rowed them with deep ravines and un­der­mined their walls, so that at last noth­ing but ru­ins of these gi­ants re­main.

			“More silent, but not less ef­fi­ca­cious, has been the ac­tion of the great rivers, as the Ganges and the Mis­sis­sip­pi, whose wa­ters are so heav­i­ly laden with sol­id par­ti­cles in sus­pen­sion. Each of these small par­ti­cles, which trou­ble the lim­pid­i­ty of their liq­uid car­ri­er, is a frag­ment torn from the shores washed by these rivers. Slow­ly but sure­ly their cur­rents bear to the great reser­voir of the sea ev­ery atom lost to the soil, and the bars which form their deltas are as noth­ing com­pared with what the sea re­ceives and hides away in its abysses. How can any re­flect­ing per­son, ob­serv­ing this ac­tion, and know­ing that it has been go­ing on for many cen­turies, es­cape the con­clu­sion that the rivers, like the ocean, are in­deed pre­par­ing the fi­nal ru­in of the hab­it­able world?

			“Ge­ol­o­gy con­firms this con­clu­sion in ev­ery par­tic­u­lar. It shows us that the sur­face of the soil is be­ing con­stant­ly al­tered over en­tire con­ti­nents by vari­a­tions of tem­per­a­ture, by al­ter­ations of drought and hu­mid­i­ty, of freez­ing and thaw­ing, as al­so by the in­ces­sant ac­tion of worms and of plants. Hence, a con­tin­u­ous process of dis­so­lu­tion, lead­ing even to the dis­in­te­gra­tion of the most com­pact rocks, re­duc­ing them to frag­ments small enough to yield at last to the at­trac­tion of grav­i­ty, es­pe­cial­ly when this is aid­ed by run­ning wa­ter. Thus they trav­el, first down the slopes and along the tor­rent beds, where their an­gles are worn away and they be­come lit­tle by lit­tle trans­formed in­to grav­el, sand and ooze; then in the rivers which are still able, es­pe­cial­ly at flood-times, to car­ry away this bro­ken up ma­te­ri­al, and to bear it near­er and near­er to their out­lets.

			“It is easy to pre­dict what must nec­es­sar­i­ly be the fi­nal re­sult of this ac­tion. Grav­i­ty, al­ways act­ing, will not be sat­is­fied un­til ev­ery par­ti­cle sub­ject to its law has at­tained the most sta­ble po­si­tion con­ceiv­able. Now, such will be the case on­ly when mat­ter is in the low­est po­si­tion pos­si­ble. Ev­ery sur­face, must there­fore dis­ap­pear, ex­cept the sur­face of the ocean, which is the goal of ev­ery agen­cy of mo­tion; and the ma­te­ri­al borne away from the crum­bling con­ti­nents must in the end be spread over the bot­tom of the sea. In brief, the fi­nal out­come will be the com­plete lev­el­ling of the land, or, more ex­act­ly, the dis­ap­pear­ance of ev­ery promi­nence from the sur­face of the Earth.

			“In the first place, we read­i­ly see that near the riv­er mouths the fi­nal form of the dry land will be that of near­ly hor­i­zon­tal plains. The ef­fect of the ero­sion pro­duced by run­ning wa­ter will be the for­ma­tion on the wa­ter­sheds of a se­ries of sharp ridges, suc­ceed­ed by al­most ab­so­lute­ly hor­i­zon­tal plains, be­tween which no fi­nal dif­fer­ence in height greater than fifty me­ters can ex­ist.

			“But in no case can these sharp ridges, which, on this hy­poth­e­sis, will sep­a­rate the basins, con­tin­ue long; for grav­i­ty and the ac­tion of the wind, fil­tra­tion and change of tem­per­a­ture, will soon oblit­er­ate them. It is thus le­git­i­mate to con­clude that the end of this ero­sion of the con­ti­nents will be their re­duc­tion to an ab­so­lute lev­el, a lev­el dif­fer­ing but lit­tle from that at the riv­er out­lets.”

			The coad­ju­tor of the arch­bish­op of Paris, who oc­cu­pied a seat in the tri­bune re­served for dis­tin­guished func­tionar­ies, rose, and, as the or­a­tor ceased speak­ing, added: “Thus will be ful­filled, to the let­ter, the words of holy writ: ‘For the moun­tains shall de­part and the hills be re­moved.’ ”

			“If, then,” re­sumed the ge­ol­o­gist, “noth­ing oc­curs to mod­i­fy the re­cip­ro­cal ac­tion of land and wa­ter, we can­not es­cape the con­clu­sion that ev­ery con­ti­nen­tal el­e­va­tion is in­evitably des­tined to dis­ap­pear.

			“How much time will this re­quire?

			“The dry land, if spread out in a lay­er of uni­form thick­ness, would con­sti­tute a plateau of about 700 me­ters al­ti­tude above the sea-lev­el. Ad­mit­ting that its to­tal area is 145,000,000 square kilo­me­ters, it fol­lows that its vol­ume is about 101,500,000, or, in round num­bers, 100,000,000 cu­bic kilo­me­ters. Such is the large, yet def­i­nite mass, with which the ex­ter­nal agen­cies of de­struc­tion must con­tend.

			“Tak­en to­geth­er, the rivers of the world may be con­sid­ered as emp­ty­ing, ev­ery year, in­to the sea 23,000 cu­bic kilo­me­ters of wa­ter (in oth­er words, 23,000 mil­liards of cu­bic me­ters). This would give a vol­ume of sol­id mat­ter car­ried year­ly to the sea, equal to 10.43 cu­bic kilo­me­ters, if we ac­cept the es­tab­lished ra­tio of thir­ty-eight parts of sus­pend­ed ma­te­ri­al in 100,000 parts of wa­ter. The ra­tio of this amount to the to­tal vol­ume of the dry land is one to 9,730,000. If the dry land were a lev­el plateau of 700 me­ters al­ti­tude, it would lose, by flu­id ero­sion alone, a slice of about sev­en one-hun­dredths of a mil­lime­ter in thick­ness year­ly, or one mil­lime­ter ev­ery four­teen years—say sev­en mil­lime­ters per cen­tu­ry.

			“Here we have a def­i­nite fig­ure, ex­press­ing the ac­tu­al year­ly con­ti­nen­tal ero­sion, show­ing that, if on­ly this ero­sion were to op­er­ate, the en­tire mass of un­sub­merged land would dis­ap­pear in less than 10,000,000 years.

			“But rain and rivers are not the on­ly agen­cies; there are oth­er fac­tors which con­trib­ute to the grad­u­al de­struc­tion of the dry land:

			“First, there is the ero­sion of the sea. It is im­pos­si­ble to se­lect a bet­ter ex­am­ple of this than the Bri­tan­nic isles; for they are ex­posed, by their sit­u­a­tion, to the on­slaught of the At­lantic, whose bil­lows, driv­en by the pre­vail­ing south­west wind, meet with no ob­sta­cle to their progress. Now, the av­er­age re­ces­sion of the Eng­lish coast is cer­tain­ly less than three me­ters per cen­tu­ry. Let us ap­ply this rate to the sea­coasts of the world, and see what will hap­pen.

			“We may pro­ceed in two ways: First, we may es­ti­mate the loss in vol­ume for the en­tire coast­line of the world, on the ba­sis of three cen­time­ters per year. To do this, we should have to know the length of the shore­line and the mean height of the coast. The for­mer is about 200,000 kilo­me­ters. As to the present av­er­age height of the coasts above the sea, 100 me­ters would cer­tain­ly be a lib­er­al es­ti­mate. Hence, a re­ces­sion of three cen­time­ters cor­re­sponds to an an­nu­al loss of three cu­bic me­ters per run­ning me­ter, or, for the 200,000 kilo­me­ters of coast­line, 600,000,000 cu­bic me­ters, which is on­ly six-tenths of a cu­bic kilo­me­ter. In oth­er words, the ero­sion due to the sea would on­ly amount to one-sev­en­teenth that of the rivers.

			“It may per­haps be ob­ject­ed, that, as the al­ti­tude ac­tu­al­ly in­creas­es from the coast­line to­ward the in­te­ri­or, the same rate of re­ces­sion would, in time, in­volve a greater loss in vol­ume. Is this ob­jec­tion well found­ed? No; for the ten­den­cy of the rain and wa­ter­cours­es be­ing, as we have said, to low­er the sur­face-lev­el, this ac­tion would keep pace with that of the sea.

			“Again, the area of the dry land be­ing 145,000,000 square kilo­me­ters, a cir­cle of equal area would have a ra­dius of 6800 kilo­me­ters. But the cir­cum­fer­ence of this cir­cle would be on­ly 40,000 kilo­me­ters; that is to say, the sea could ex­er­cise up­on the cir­cle but one-fifth the ero­sive ac­tion which it ac­tu­al­ly does up­on the in­dent­ed out­line of our shores. We may, there­fore, ad­mit that the ero­sive ac­tion of the sea up­on the dry land is five times greater than it would be up­on an equiv­a­lent cir­cu­lar area. Cer­tain­ly this es­ti­mate is a max­i­mum; for it is log­i­cal to sup­pose that, when the nar­row penin­su­las have been eat­en away by the sea, the ra­tio of the perime­ter to the sur­face will de­crease more and more—that is, the ac­tion of the sea will be less ef­fec­tive. In any event, since, at the rate of three cen­time­ters per year, a ra­dius of 6800 kilo­me­ters would dis­ap­pear in 226,600,000 years, one-fifth of this in­ter­val, or about 45,000,000 years, would rep­re­sent the min­i­mum time nec­es­sary for the de­struc­tion of the land by the sea; this would cor­re­spond to an in­ten­si­ty of ac­tion scarce­ly more than one-fifth that of the rivers and rain.

			“Tak­en to­geth­er, these me­chan­i­cal caus­es would, there­fore, in­volve ev­ery year a loss in vol­ume of twelve cu­bic kilo­me­ters, which, for a to­tal of 100,000,000, would bring about the com­plete sub­mer­gence of the dry land in a lit­tle more than 8,000,000 years.

			“But we are far from hav­ing ex­haust­ed our anal­y­sis of the phe­nom­e­na in ques­tion. Wa­ter is not on­ly a me­chan­i­cal agent; it is al­so a pow­er­ful dis­sol­vent, far more pow­er­ful than we might sup­pose, be­cause of the large amount of car­bon­ic acid which it ab­sorbs ei­ther from the at­mos­phere or from the de­com­posed or­gan­ic mat­ter of the soil. All sub­ter­ranean wa­ters be­come charged with sub­stances which it has thus chem­i­cal­ly ab­stract­ed from the min­er­als of the rocks through which it per­co­lates.

			“Riv­er wa­ter con­tains, per cu­bic kilo­me­ter, about 182 tons of mat­ter in so­lu­tion. The rivers of the world bring year­ly to the sea, near­ly five cu­bic kilo­me­ters of such mat­ter. The an­nu­al loss to the dry land, there­fore, from these var­i­ous caus­es, is sev­en­teen in­stead of twelve cu­bic kilo­me­ters; so that the to­tal of 100,000,000 would dis­ap­pear, not in eight, but in a lit­tle less than six mil­lion years.

			“This fig­ure must be still fur­ther mod­i­fied. For we must not for­get that the sed­i­ment thus brought to the sea and dis­plac­ing a cer­tain amount of wa­ter, will cause a rise of the sea-lev­el, ac­cel­er­at­ing by just so much the lev­el­ling process due to the wear­ing away of the con­ti­nents.

			“It is easy to es­ti­mate the ef­fect of this new fac­tor. In­deed, for a giv­en thick­ness lost by the plateau hereto­fore as­sumed, the sea-lev­el must rise by an amount cor­re­spond­ing to the vol­ume of the sub­ma­rine de­posit, which must ex­act­ly equal that of the sed­i­ment brought down. Cal­cu­la­tion shows that, in round num­bers, the loss in vol­ume will be twen­ty-four cu­bic kilo­me­ters.

			“Hav­ing ac­count­ed for an an­nu­al loss of twen­ty-four cu­bic kilo­me­ters, are we now in a po­si­tion to con­clude what time will be nec­es­sary for the com­plete dis­ap­pear­ance of the dry land, al­ways sup­pos­ing the in­def­i­nite con­tin­u­ance of present con­di­tions?

			“Cer­tain­ly, gen­tle­men; for, af­ter ex­am­in­ing the ob­jec­tion which might be made apro­pos of vol­canic erup­tions, we find that the lat­ter aid rather than re­tard the dis­in­te­grat­ing process.

			“We be­lieve, there­fore, that we may fear­less­ly ac­cept the above es­ti­mate of twen­ty-four cu­bic kilo­me­ters, as a ba­sis of cal­cu­la­tion; and as this fig­ure is con­tained 4,166,666 times in 100,000,000, which rep­re­sents the vol­ume of the con­ti­nents, we are au­tho­rized to in­fer that un­der the sole ac­tion of forces now in op­er­a­tion, pro­vid­ed no oth­er move­ments of the soil oc­cur, the dry land will to­tal­ly dis­ap­pear with­in a pe­ri­od of about 4,000,000 years.

			“But this dis­ap­pear­ance, while in­ter­est­ing to a ge­ol­o­gist or a thinker, is not an event which need cause the present gen­er­a­tion any anx­i­ety. Nei­ther our chil­dren nor our grand­chil­dren will be in a po­si­tion to de­tect in any sen­si­ble de­gree its progress.

			“If I may be per­mit­ted, there­fore, to close these re­marks with a some­what fan­ci­ful sug­ges­tion, I will add that it would be as­sured­ly the acme of fore­sight to build to­day a new ark, in which to es­cape the con­se­quences of this com­ing uni­ver­sal del­uge.”

			Such was the learned­ly de­vel­oped the­sis of the pres­i­dent of the ge­o­log­i­cal so­ci­ety of France. His calm and mod­er­ate state­ment of the sec­u­lar ac­tion of nat­u­ral forces, open­ing up a fu­ture of 4,000,000 years of life, had al­layed the ap­pre­hen­sion ex­cit­ed by the comet. The au­di­ence had be­come won­der­ful­ly tran­quil­lized. No soon­er had the or­a­tor left the plat­form and re­ceived the con­grat­u­la­tions of his col­leagues than an an­i­mat­ed con­ver­sa­tion be­gan on ev­ery side. A sort of peace took pos­ses­sion of ev­ery mind. Peo­ple talked of the end of the world as they would of the fall of a min­istry, or the com­ing of the swal­lows—dis­pas­sion­ate­ly and dis­in­ter­est­ed­ly. A fa­tal­i­ty put off 40,000 cen­turies does not re­al­ly af­fect us at all.

			But the per­ma­nent sec­re­tary of the acad­e­my of me­te­o­rol­o­gy had just as­cend­ed the tri­bune, and ev­ery­one gave him at once the strictest at­ten­tion:

			“Ladies and gen­tle­men: I am about to lay be­fore you a the­o­ry di­a­met­ri­cal­ly op­posed to that of my em­i­nent col­league of the In­sti­tute, yet based up­on facts no less def­i­nite and a process of rea­son­ing no less rig­or­ous.

			“Yes, gen­tle­men, di­a­met­ri­cal­ly op­posed—”

			The or­a­tor, gift­ed with an ex­cel­lent voice, had per­ceived the dis­ap­point­ment set­tling up­on ev­ery face.

			“Oh,” he said, “op­posed, not as re­gards the time which na­ture al­lots to the ex­is­tence of hu­man­i­ty, but as to the man­ner in which the world will come to an end; for I al­so be­lieve in a fu­ture of sev­er­al mil­lion years.

			“On­ly, in­stead of see­ing the sub­si­dence and com­plete sub­mer­gence of the land be­neath the in­vad­ing wa­ters, I fore­see, on the con­trary, death by drought, and the grad­u­al diminu­tion of the present wa­ter sup­ply of the Earth. Some day there will be no more ocean, no more clouds, no more rain, no more springs, no more mois­ture, and veg­etable as well as an­i­mal life will per­ish, not by drown­ing, but through lack of wa­ter.

			“On the Earth’s sur­face, in­deed, the wa­ter of the sea, of the rivers, of the clouds, and of the springs, is de­creas­ing. With­out go­ing far in search of ex­am­ples, I would re­mind you, gen­tle­men, that in for­mer times, at the be­gin­ning of the qua­ter­nary pe­ri­od, the site now oc­cu­pied by Paris, with its 9,000,000 of in­hab­i­tants, from Mount Saint-Ger­main to Vil­leneuve-Saint-Georges, was al­most en­tire­ly oc­cu­pied by wa­ter; on­ly the hill of Passy at Mont­martre and Père-Lachaise, and the plateau of Mon­trouge at the Pan­théon and Ville­juif emerged above this im­mense liq­uid sheet. The al­ti­tudes of these plateaus have not in­creased, there have been no up­heavals; it is the wa­ter which has di­min­ished in vol­ume.

			“It is so in ev­ery coun­try of the world, and the cause is easy to as­sign. A cer­tain quan­ti­ty of wa­ter, very small, it is true, in pro­por­tion to the whole, but not neg­li­gi­ble, per­co­lates through the soil, ei­ther be­low the sea bot­toms by crevices, fis­sures and open­ings due to sub­ma­rine erup­tions, or on the dry land; for not all the rain wa­ter falls up­on im­per­me­able soil. In gen­er­al, that which is not evap­o­rat­ed, re­turns to the sea by springs, rivulets, streams and rivers; but for this there must be a bed of clay, over which it may fol­low the slopes. Wher­ev­er this im­per­me­able soil is lack­ing, it con­tin­ues its de­scent by in­fil­tra­tion and sat­u­rates the rocks be­low. This is the wa­ter en­coun­tered in quar­ries.

			“This wa­ter is lost to gen­er­al cir­cu­la­tion. It en­ters in­to chem­i­cal com­bi­na­tion and con­sti­tutes the hy­drates. If it pen­e­trates far enough, it at­tains a tem­per­a­ture suf­fi­cient for its trans­for­ma­tion in­to steam, and such is gen­er­al­ly the ori­gin of vol­ca­noes and earth­quakes. But, with­in the soil, as in the open air, a sen­si­ble pro­por­tion of the wa­ter in cir­cu­la­tion be­comes changed in­to hy­drates, and even in­to ox­ides; there is noth­ing like hu­mid­i­ty for the rapid for­ma­tion of rust. Thus re­com­bined, the el­e­ments of wa­ter, hy­dro­gen and oxy­gen, dis­ap­pear as wa­ter. Ther­mal wa­ters al­so con­sti­tute an­oth­er in­te­ri­or sys­tem of cir­cu­la­tion; they are de­rived from the sur­face, but they do not re­turn there, nor to the sea. The sur­face wa­ter of the Earth, ei­ther by en­ter­ing in­to new com­bi­na­tions, or by pen­e­trat­ing the low­er rock-stra­ta, is di­min­ish­ing, and it will di­min­ish more and more as the Earth’s heat is dis­si­pat­ed. The heat-wells which have been dug with­in a hun­dred years, in the neigh­bor­hood of the prin­ci­pal cities of the world, and which af­ford the heat nec­es­sary for do­mes­tic pur­pos­es, will be­come ex­haust­ed as the in­ter­nal tem­per­a­ture di­min­ish­es. The day will come when the Earth will be cold to its cen­ter, and that day will be co­in­ci­dent with an al­most to­tal dis­ap­pear­ance of wa­ter.

			“For that mat­ter, gen­tle­men, this is like­ly to be the fate of sev­er­al bod­ies in our so­lar sys­tem. Our neigh­bor the Moon, whose vol­ume and mass are far in­fe­ri­or to those of the Earth, has grown cold more rapid­ly, and has tra­versed more quick­ly the phas­es of its as­tral life; its an­cient ocean-beds, on which we, to­day, rec­og­nize the in­du­bi­ta­ble traces of wa­ter ac­tion, are en­tire­ly dry; there is no ev­i­dence of any kind of evap­o­ra­tion; no cloud has been dis­cov­ered, and the spec­tro­scope re­veals no in­di­ca­tion of the pres­ence of the va­por of wa­ter. On the oth­er hand, the plan­et Mars, al­so small­er than the Earth, has be­yond a doubt reached a more ad­vanced phase of de­vel­op­ment, and is known not to pos­sess a sin­gle body of wa­ter wor­thy of the name of ocean, but on­ly in­land seas of medi­um ex­tent and slight depth, unit­ed with each oth­er by canals. That there is less wa­ter on Mars than on the Earth is a fact proved by ob­ser­va­tion; clouds are far less nu­mer­ous, the at­mos­phere is much dry­er, evap­o­ra­tion and con­den­sa­tion take place with greater ra­pid­i­ty, and the po­lar snows show vari­a­tions, de­pend­ing up­on the sea­son, much more ex­ten­sive than those which take place up­on the Earth. Again, the plan­et Venus, younger than the Earth, is sur­round­ed by an im­mense at­mos­phere, con­stant­ly filled with clouds. As for the large plan­et Jupiter, we can on­ly make out, as it were, an im­mense ac­cu­mu­la­tion of va­pors. Thus, the four worlds of which we know the most, con­firm, each in its own way, the the­o­ry of a sec­u­lar de­crease in the amount of the Earth’s wa­ter.

			“I am very hap­py to say in this con­nec­tion that the the­o­ry of a gen­er­al lev­el­ling process, main­tained by my learned col­league, is con­firmed by the present con­di­tion of the plan­et Mars. That em­i­nent ge­ol­o­gist told us a few mo­ments ago, that, ow­ing to the con­tin­u­ous ac­tion of rivers, plains al­most hor­i­zon­tal would con­sti­tute the fi­nal form of the Earth’s sur­face. That is what has al­ready hap­pened in the case of Mars. The beach­es near the sea are so flat that they are eas­i­ly and fre­quent­ly in­un­dat­ed, as ev­ery­one knows. From sea­son to sea­son hun­dreds of thou­sands of square kilo­me­ters are al­ter­nate­ly ex­posed or cov­ered by a thin lay­er of wa­ter. This is no­tably the case on the west­ern shores of the Kaiser sea. On the Moon this lev­el­ling process has not tak­en place. There was not time enough for it; be­fore its con­sum­ma­tion, the air, the wind and the wa­ter had van­ished.

			“It is then cer­tain that, while the Earth is des­tined to un­der­go a process of lev­el­ling, as my em­i­nent col­league has so clear­ly ex­plained, it will at the same time grad­u­al­ly lose the wa­ter which it now pos­sess­es. To all ap­pear­ances, the lat­ter process is now go­ing on more rapid­ly than the for­mer. As the Earth los­es its in­ter­nal heat and be­comes cold, crevass­es will un­doubt­ed­ly form, as in the case of the Moon. The com­plete ex­tinc­tion of ter­res­tri­al heat will re­sult in con­trac­tions, in the for­ma­tion of hol­low spa­ces be­low the sur­face, and the con­tents of the ocean will flow in­to these hol­lows, with­out be­ing changed in­to va­por, and will be ei­ther ab­sorbed or com­bined with the metal­lic rocks, in the form of fer­ric hy­drates. The amount of wa­ter will thus go on di­min­ish­ing in­def­i­nite­ly, and fi­nal­ly to­tal­ly dis­ap­pear. Plants, de­prived of their es­sen­tial con­stituent, will be­come trans­formed, but must at last per­ish.

			“The an­i­mal species will al­so be­come mod­i­fied, but there will al­ways be her­bivo­ra and car­nivo­ra, and the ex­tinc­tion of the for­mer will in­volve, in­evitably, that of the lat­ter; and at last, the hu­man race it­self, not­with­stand­ing its pow­er of adap­tion, will die of hunger and of thirst, on the bo­som of a dried-up world.

			“I con­clude, there­fore, gen­tle­men, that the end of the world will not be brought about by a new del­uge, but by the loss of its wa­ter. With­out wa­ter ter­res­tri­al life is im­pos­si­ble; wa­ter con­sti­tutes the chief con­stituent of ev­ery liv­ing thing. It is present in the hu­man body in the enor­mous pro­por­tion of sev­en­ty per­cent. With­out it, nei­ther plants nor an­i­mals can ex­ist. Ei­ther as a liq­uid, or in a state of va­por, it is the con­di­tion of life. Its sup­pres­sion would be the death-war­rant of hu­man­i­ty, and this death-war­rant na­ture will serve up­on us a dozen mil­lion years hence. I will add that this will take place be­fore the com­ple­tion of the ero­sion ex­plained by the pres­i­dent of the ge­o­log­i­cal so­ci­ety of France; for he, him­self, was care­ful to note that the pe­ri­od of 4,000,000 years was de­pen­dent up­on the hy­poth­e­sis that the caus­es now in op­er­a­tion con­tin­ued to act as they do to­day; and, fur­ther­more, he, him­self, ad­mits that the man­i­fes­ta­tions of in­ter­nal en­er­gy can­not im­me­di­ate­ly cease. Up­heavals, at var­i­ous points, will oc­cur for a long pe­ri­od, and the growth of the land area from such caus­es as the for­ma­tion of deltas, and vol­canic and coral is­lands, will still go on for some time. The pe­ri­od which he in­di­cat­ed, there­fore, rep­re­sents on­ly the min­i­mum.”

			Such was the ad­dress of the per­ma­nent sec­re­tary of the acad­e­my of me­te­o­rol­o­gy. The au­di­ence had lis­tened with the deep­est at­ten­tion to both speak­ers, and it was ev­i­dent, from its bear­ing, that it was ful­ly re­as­sured con­cern­ing the fate of the world; it seemed even to have al­to­geth­er for­got­ten the ex­is­tence of the comet.

			“The pres­i­dent of the phys­i­cal so­ci­ety of France has the floor.”

			At this in­vi­ta­tion, a young wom­an, el­e­gant­ly dressed in the most per­fect taste, as­cend­ed the tri­bune.

			“My two learned col­leagues,” she be­gan, with­out fur­ther pre­am­ble, “are both right; for, on the one hand, it is im­pos­si­ble to de­ny that me­te­o­ro­log­i­cal agents, with the as­sis­tance of grav­i­ty, are work­ing in­sen­si­bly to lev­el the world, whose crust is ev­er thick­en­ing and so­lid­i­fy­ing; and, on the oth­er hand, the amount of wa­ter on the sur­face of our plan­et is de­creas­ing from cen­tu­ry to cen­tu­ry. These two facts may be con­sid­ered as sci­en­tif­i­cal­ly es­tab­lished. But, gen­tle­men, it does not seem to me that the end of the world will be due to ei­ther the sub­mer­gence of the con­ti­nents, or to an in­suf­fi­cient sup­ply of wa­ter for plant and an­i­mal life.”

			This new dec­la­ra­tion, this an­nounce­ment of a third hy­poth­e­sis, pro­duced in the au­di­ence an as­ton­ish­ment bor­der­ing up­on stu­por.

			“Nor do I be­lieve,” the grace­ful or­a­tor has­tened to add, “that the fi­nal catas­tro­phe can be set down to the comet, for I agree with my two em­i­nent pre­de­ces­sors, that worlds do not die by ac­ci­dent, but of old age.

			“Yes, doubt­less, gen­tle­men,” she con­tin­ued, “the wa­ter will grow less, and, per­haps, in the end to­tal­ly dis­ap­pear; yet, it is not this lack of wa­ter which in it­self will bring about the end of things, but its cli­mat­ic con­se­quences. The de­crease in the amount of aque­ous va­por in the at­mos­phere will lead to a gen­er­al low­er­ing of the tem­per­a­ture, and hu­man­i­ty will per­ish with cold.

			“I need in­form no one here that the at­mos­phere we breathe is com­posed of sev­en­ty-nine per­cent of ni­tro­gen and twen­ty per­cent of oxy­gen, and that of the re­main­ing one per­cent about one-half is aque­ous va­por and three ten-thou­sandths is car­bon­ic acid, the re­main­der be­ing ozone, or elec­tri­fied oxy­gen, am­mo­nia, hy­dro­gen and a few oth­er gas­es, in ex­ceed­ing­ly small quan­ti­ties. Ni­tro­gen and oxy­gen, then, form nine­ty-nine per­cent of the at­mos­phere, and the va­por of wa­ter one-half the re­main­der.

			“But, gen­tle­men, from the point of view of veg­etable and an­i­mal life, this half of one per­cent of aque­ous va­por is of supreme im­por­tance, and so far as tem­per­a­ture and cli­mate are con­cerned, I do not hes­i­tate to as­sert that it is more es­sen­tial than all the rest of the at­mos­phere.

			“The heat waves, com­ing from the Sun to the Earth, which warm the soil and are thence re­turned and scat­tered through the at­mos­phere in­to space, in their pas­sage through the air meet with the oxy­gen and ni­tro­gen atoms and with the mol­e­cules of aque­ous va­por. These mol­e­cules are so thin­ly scat­tered (for they oc­cu­py but the hun­dredth part of the space oc­cu­pied by the oth­ers), that one might in­fer that the re­ten­tion of any heat what­ev­er is due rather to the ni­tro­gen and oxy­gen than to the aque­ous va­por. In­deed, if we con­sid­er the atoms alone, we find two hun­dred oxy­gen and ni­tro­gen atoms for one of aque­ous va­por. Well, this one atom has eighty times more en­er­gy, more ef­fec­tive pow­er to re­tain ra­di­ant heat, than the two hun­dred oth­ers; con­se­quent­ly, a mol­e­cule of the va­por of wa­ter is 16,000 times more ef­fec­tive than a mol­e­cule of dry air, in ab­sorb­ing and in ra­di­at­ing heat—for these two prop­er­ties are re­cip­ro­cal­ly pro­por­tion­al.

			“To di­min­ish by any great amount the num­ber of these in­vis­i­ble mol­e­cules of the va­por of wa­ter, is to im­me­di­ate­ly ren­der the Earth un­in­hab­it­able, not­with­stand­ing its oxy­gen; even the equa­to­ri­al and trop­i­cal re­gions will sud­den­ly lose their heat and will be con­demned to the cold of moun­tain sum­mits cov­ered with per­pet­u­al snow and frost: in place of lux­u­ri­ous plants, of flow­ers and fruits, of birds and nests, of the life which swarms in the sea and up­on the land; in­stead of mur­mur­ing brooks and limpid rivers, of lakes and seas, we shall be sur­round­ed on­ly by ice in the midst of a vast desert—and when I say we, gen­tle­men, you un­der­stand we shall not linger long as wit­ness­es, for the very blood would freeze in our veins and ar­ter­ies, and ev­ery hu­man heart would soon cease to beat. Such would be the con­se­quences of the sup­pres­sion of this half hun­dredth part of aque­ous va­por which, dis­sem­i­nat­ed through the at­mos­phere, benef­i­cent­ly pro­tects and pre­serves all ter­res­tri­al life as in a hot­house.

			“The prin­ci­ples of ther­mo­dy­nam­ics prove that the tem­per­a­ture of space is 273° be­low ze­ro. And this, gen­tle­men, is the more than glacial cold in which our plan­et will sleep when it shall have lost this airy gar­ment in whose shel­ter­ing warmth it is to­day en­wrapped. Such is the fate with which the grad­u­al loss of the Earth’s wa­ter threat­ens the world, and this death by cold will be in­evitably ours, if our earth­ly so­journ is long enough.

			“This end is all the more cer­tain, be­cause not on­ly the aque­ous va­por is di­min­ish­ing, but al­so the oxy­gen and ni­tro­gen, in brief, the en­tire at­mos­phere. Lit­tle by lit­tle the oxy­gen be­comes fixed in the var­i­ous ox­ides which are con­stant­ly form­ing on the Earth’s sur­face; this is the case al­so with the ni­tro­gen, which dis­ap­pears in the soil and veg­e­ta­tion, nev­er whol­ly re­gain­ing a gaseous state; and the at­mos­phere pen­e­trates by its weight in­to the land and sea, de­scend­ing in­to sub­ter­ranean depths. Lit­tle by lit­tle, from cen­tu­ry to cen­tu­ry, it grows less. Once, as for ex­am­ple in the ear­ly pri­ma­ry pe­ri­od, it was of vast ex­tent; the Earth was al­most whol­ly cov­ered by wa­ter, on­ly the first gran­ite up­heaval broke the sur­face of the uni­ver­sal ocean, and the at­mos­phere was sat­u­rat­ed with a quan­ti­ty of aque­ous va­por im­mea­sur­ably greater than that it now holds. This is the ex­pla­na­tion of the high tem­per­a­ture of those by­gone days, when the trop­i­cal plants of our time, the tree ferns, such as the calamites, the eq­ui­se­taceae, the sig­illar­ia and the lep­i­do­den­drons flour­ished as lux­u­ri­ous­ly at the poles as at the equa­tor. To­day, both the at­mos­phere and aque­ous va­por have con­sid­er­ably di­min­ished in amount. In the fu­ture they are des­tined to dis­ap­pear. Jupiter, which is still in its pri­ma­ry pe­ri­od, pos­sess­es an im­mense at­mos­phere full of va­pors. The Moon does not ap­pear to have any at all, so that the tem­per­a­ture is al­ways be­low the freez­ing point, even in the sun­light, and the at­mos­phere of Mars is sen­si­bly rar­er than ours.

			“As to the time which must elapse be­fore this reign of cold caused by the diminu­tion of the aque­ous at­mos­phere which sur­rounds the globe, I al­so would adopt the pe­ri­od of 10,000,000 years, as es­ti­mat­ed by the speak­er who pre­ced­ed me. Such, ladies, are the stages of world-life which na­ture seems to have marked out, at least for the plan­e­tary sys­tem to which we be­long. I con­clude, there­fore, that the fate of the Earth will be the same as that of the Moon, and that when it los­es the airy gar­ment which now guar­an­tees it against the loss of the heat re­ceived from the Sun, it will per­ish with cold.”

			At this point the chan­cel­lor of the Columbian acad­e­my, who had come that very day from Bo­go­ta by an elec­tric air­ship to par­tic­i­pate in the dis­cus­sion, re­quest­ed per­mis­sion to speak. It was known that he had found­ed on the very equa­tor it­self, at an enor­mous al­ti­tude, an ob­ser­va­to­ry over­look­ing the en­tire plan­et, from which one might see both the ce­les­tial poles at the same time, and which he had named in hon­or of a French as­tronomer who had de­vot­ed his whole life to mak­ing known his fa­vorite sci­ence and to es­tab­lish­ing its great philo­soph­i­cal im­por­tance. He was re­ceived with marked sym­pa­thy and at­ten­tion.

			“Gen­tle­men,” he said, on reach­ing the desk, “in these two ses­sions we have had an ad­mirable re­sumé of the cu­ri­ous the­o­ries which mod­ern sci­ence is in a po­si­tion to of­fer us, up­on the var­i­ous ways in which our world may come to an end. The burn­ing of the at­mos­phere, or suf­fo­ca­tion caused by the shock of the rapid­ly ap­proach­ing comet; the sub­mer­gence of the con­ti­nents in the far fu­ture be­neath the sea; the dry­ing up of the Earth as a re­sult of the grad­u­al loss of its wa­ter; and fi­nal­ly, the freez­ing of our un­hap­py plan­et, grown old as the de­cay­ing and frozen moon. Here, if I mis­take not, are five dis­tinct pos­si­ble ends.

			“The di­rec­tor of the ob­ser­va­to­ry has an­nounced that he does not be­lieve in the first two, and that in his opin­ion a col­li­sion with the comet will have on­ly in­signif­i­cant re­sults. I agree with him in ev­ery re­spect, and I now wish to add, af­ter lis­ten­ing at­ten­tive­ly to the learned ad­dress­es of my dis­tin­guished col­leagues, that I do not be­lieve in the oth­er three ei­ther.

			“Ladies,” con­tin­ued the Columbian as­tronomer, “you know as well as we do that noth­ing is eter­nal. In the bo­som of na­ture all is change. The buds of the spring burst in­to flow­ers, the flow­ers in their turn be­come fruit, the gen­er­a­tions suc­ceed each oth­er, and life ac­com­plish­es its mis­sion. So the world which we in­hab­it will have its end as it has had its be­gin­ning, but nei­ther the comet, nor wa­ter, nor the lack of wa­ter are to cause its death agony. To my mind the whole ques­tion hangs up­on a sin­gle word in the clos­ing sen­tence of the very re­mark­able ad­dress which has just been made by our gra­cious col­league, the pres­i­dent of the phys­i­cal so­ci­ety.

			“The Sun! Yes, here is the key to the whole prob­lem.

			“Ter­res­tri­al life de­pends up­on its rays. I say de­pends up­on them—life is a form of so­lar en­er­gy. It is the Sun which main­tains wa­ter in a liq­uid state, and the at­mos­phere in a gaseous one; with­out it all would be sol­id and life­less; it is the Sun which draws wa­ter from the sea, the lakes, the rivers, the moist soil; which forms the clouds and sets the air in mo­tion; which pro­duces rain and con­trols the fruit­ful cir­cu­la­tion of the wa­ter; thanks to the so­lar light and heat, the plants as­sim­i­late the car­bon con­tained in the car­bon­ic acid of the at­mos­phere, and in sep­a­rat­ing the oxy­gen from the car­bon and ap­pro­pri­at­ing the lat­ter the plant per­forms a great work; to this con­ver­sion of so­lar in­to vi­tal en­er­gy, as well as to the shade of the thick-leaved trees, is due the fresh­ness of the forests; the wood which blazes on our hearth­stones does but ren­der up to us its store of so­lar heat, and when we con­sume gas or coal to­day, we are on­ly set­ting free the rays im­pris­oned mil­lions of years ago in the forests of the pri­ma­ry age. Elec­tric­i­ty it­self is but a form of en­er­gy whose orig­i­nal source is the Sun. It is, then, the Sun which mur­murs in the brook, which whis­pers in the wind, which moans in the tem­pest, which blos­soms in the rose, which trills in the throat of the nightin­gale, which gleams in the light­ning, which thun­ders in the storm, which sings or wails in the vast sym­pho­ny of na­ture.

			“Thus the so­lar heat is changed in­to air or wa­ter cur­rents, in­to the ex­pan­sive force of gas­es and va­pors, in­to elec­tric­i­ty, in­to woods, flow­ers, fruits and mus­cu­lar en­er­gy. So long as this bril­liant star sup­plies us with suf­fi­cient heat the con­tin­u­ance of the world and of life is as­sured.

			“The prob­a­ble cause of the heat of the Sun is the con­den­sa­tion of the neb­u­la in which this cen­tral body of our sys­tem had its ori­gin. This con­ver­sion of me­chan­i­cal en­er­gy must have pro­duced 28,000,000 de­grees centi­grade. You know gen­tle­men, that a kilo­gram of coal, fall­ing from an in­fi­nite dis­tance to the Sun, would pro­duce, by its im­pact, six thou­sand times more heat than by its com­bus­tion. At the present rate of ra­di­a­tion, this sup­ply of heat ac­counts for the emis­sion of ther­mal en­er­gy for a pe­ri­od of 22,000,000 years, and it is prob­a­ble that the Sun has been burn­ing far longer, for there is noth­ing to prove that the el­e­ments of the neb­u­la were ab­so­lute­ly cold; on the con­trary they them­selves were orig­i­nal­ly a source of heat. The tem­per­a­ture of this great daystar does not seem to have fall­en any; for its con­den­sa­tion is still go­ing on, and it may make good the loss by ra­di­a­tion. Nev­er­the­less, ev­ery­thing has an end. If at some fu­ture stage of con­den­sa­tion the Sun’s den­si­ty should equal that of the Earth, this con­den­sa­tion would yield a fresh amount of heat suf­fi­cient to main­tain for 17,000,000 years the same tem­per­a­ture which now sus­tains ter­res­tri­al life, and this pe­ri­od may be pro­longed if we ad­mit a diminu­tion in the rate of ra­di­a­tion, a fall of me­te­orites, or a fur­ther con­den­sa­tion re­sult­ing in a den­si­ty greater than that of the Earth. But, how­ev­er far we put off the end, it must come at last. The suns which are ex­tin­guished in the heav­ens, of­fer so many ex­am­ples of the fate re­served for our own lu­mi­nary; and in cer­tain years such to­kens of death are nu­mer­ous.

			“But in that long pe­ri­od of sev­en­teen or twen­ty mil­lion years, or more, who can say what the mar­vel­lous pow­er of adap­ta­tion, which phys­i­ol­o­gy and pa­le­on­tol­o­gy have re­vealed in ev­ery va­ri­ety of an­i­mal and veg­etable life, may not do for hu­man­i­ty, lead­ing it, step by step, to a state of phys­i­cal and in­tel­lec­tu­al per­fec­tion as far above ours, as ours is above that of the iguan­odon, the stegosaurus and the comp­sog­nathus? Who can say that our fos­sil re­mains will not ap­pear to our suc­ces­sors as mon­strous as those of the di­nosaurus? Per­haps the sta­bil­i­ty of tem­per­a­ture of that fu­ture time may make it seem doubt­ful whether any re­al­ly in­tel­li­gent race could have ex­ist­ed in an epoch sub­ject­ed, as ours is, to such er­rat­ic vari­a­tions of tem­per­a­ture, to the capri­cious changes of weath­er which char­ac­ter­ize our sea­sons. And, who knows if be­fore that time some im­mense cat­a­clysm, some gen­er­al change may not bury the past in new ge­o­log­i­cal stra­ta and in­au­gu­rate new pe­ri­ods, quin­quen­ni­al, sexen­ni­al, dif­fer­ing to­tal­ly from the pre­ced­ing ones?

			“One thing is cer­tain, that the Sun will fi­nal­ly lose its heat; it is con­dens­ing and con­tract­ing, and its flu­id­i­ty is de­creas­ing. The time will come when the cir­cu­la­tion, which now sup­plies the pho­to­sphere, and makes the cen­tral mass a reser­voir of ra­di­ant en­er­gy, will be ob­struct­ed and will slack­en. The ra­di­a­tion of heat and light will then di­min­ish, and veg­etable and an­i­mal life will be more and more re­strict­ed to the Earth’s equa­to­ri­al re­gions. When this cir­cu­la­tion shall have ceased, the bril­liant pho­to­sphere will be re­placed by a dark opaque crust which will pre­vent all lu­mi­nous ra­di­a­tion. The Sun will be­come a dark red ball, then a black one, and night will be per­pet­u­al. The Moon, which shines on­ly by re­flec­tion, will no longer il­lu­mine the lone­ly nights. Our plan­et will re­ceive no light but that of the stars. The so­lar heat hav­ing van­ished, the at­mos­phere will re­main undis­turbed, and an ab­so­lute calm, un­bro­ken by any breath of air, will reign.

			“If the oceans still ex­ist they will be frozen ones, no evap­o­ra­tion will form clouds, no rain will fall, no stream will flow. Per­haps, as has been ob­served in the case of stars on the eve of ex­tinc­tion, some last flare of the ex­pir­ing torch, some ac­ci­den­tal de­vel­op­ment of heat, due to the fall­ing in of the Sun’s crust, will give us back for a while the old-time sun, but this will on­ly be the pre­cur­sor of the end; and the Earth, a dark ball, a frozen tomb, will con­tin­ue to re­volve about the black sun, trav­el­ling through an end­less night and hur­ry­ing away with all the so­lar sys­tem in­to the abyss of space. It is to the ex­tinc­tion of the Sun that the Earth will owe its death, twen­ty, per­haps forty mil­lion years hence.”

			The speak­er ceased, and was about to leave the plat­form, when the di­rec­tor of the acad­e­my of fine arts begged to be heard:

			“Gen­tle­men,” he said, from his chair, “if I have un­der­stood right­ly, the end of the world will in any case re­sult from cold, and on­ly sev­er­al mil­lion years hence. If, then, a painter should en­deav­or to rep­re­sent the last day, he ought to shroud the Earth in ice, and cov­er it with skele­tons.”

			“Not ex­act­ly,” replied the Columbian chan­cel­lor. “It is not cold which pro­duces glaciers—it is heat.

			“If the Sun did not evap­o­rate the sea wa­ter there would be no clouds, and but for the Sun there would be no wind. For the for­ma­tion of glaciers a sun is nec­es­sary, to va­por­ize the wa­ter and to trans­port it in clouds and then to con­dense it. Ev­ery kilo­gram of va­por formed rep­re­sents a quan­ti­ty of so­lar heat suf­fi­cient to raise five kilo­grams of cast-iron to its fus­ing point (110°). By less­en­ing the in­ten­si­ty of the Sun’s ac­tion we ex­haust the glacier sup­ply.

			“So that it is not the snow, nor the glaciers which will cov­er the Earth, but the frozen rem­nant of the sea. For a long time pre­vi­ous­ly streams and rivers will have ceased to ex­ist and ev­ery at­mo­spher­ic cur­rent will have dis­ap­peared, un­less in­deed, be­fore giv­ing up the ghost, the Sun shall have passed through one of those spasms to which we re­ferred a mo­ment ago, shall have re­leased the ice from sleep and have pro­duced new clouds and aeri­al cur­rents, reawak­ened the springs, the brooks and the rivers, and af­ter this mo­men­tary but de­ceit­ful awak­en­ing, shall have fall­en back again in­to lethar­gy. That day will have no mor­row.”

			An­oth­er voice, that of a cel­e­brat­ed elec­tri­cian, was heard from the cen­ter of the hemi­cy­cle.

			“All these the­o­ries of death by cold,” he ob­served, “are plau­si­ble. But the end of the world by fire? This has been re­ferred to on­ly in con­nec­tion with the comet. It may hap­pen oth­er­wise.

			“Set­ting aside a pos­si­ble sink­ing of the con­ti­nents in­to the cen­tral fire, brought about by an earth­quake on a large scale, or some wide­spread dis­lo­ca­tion of the Earth’s crust, it seems to me that, with­out any col­li­sion, a su­pe­ri­or will might ar­rest our plan­et mid­way in its course and trans­form its mo­tion in­to heat.”

			“A will?” in­ter­rupt­ed an­oth­er voice. “But pos­i­tive sci­ence does not ad­mit the pos­si­bil­i­ty of mir­a­cles in na­ture.”

			“Nor I, ei­ther,” replied the elec­tri­cian. “When I say ‘will,’ I mean an ide­al, in­vis­i­ble force. Let me ex­plain.

			“The Earth is fly­ing through space with a ve­loc­i­ty of 106,000 kilo­me­ters per hour, or 29,460 me­ters per sec­ond. If some star, ac­tive or ex­tinct, should emerge from space, so as to form with the Sun a sort of elec­tro-dy­nam­ic cou­ple with our plan­et on its ax­is, act­ing up­on it like a brake—if, in a word, for any rea­son, the Earth should be sud­den­ly ar­rest­ed in its or­bit, its me­chan­i­cal en­er­gy would be changed in­to molec­u­lar mo­tion, and its tem­per­a­ture would be sud­den­ly raised to such a de­gree as to re­duce it en­tire­ly to a gaseous state.”

			“Gen­tle­men,” said the di­rec­tor of the Mont Blanc ob­ser­va­to­ry, from his chair, “the Earth might per­ish by fire in still an­oth­er man­ner. We have late­ly seen in the sky a tem­po­rary star which, in a few weeks, passed from the six­teenth to the fourth mag­ni­tude. This dis­tant sun had sud­den­ly be­come 50,000 times hot­ter and more lu­mi­nous. If such a fate should over­take our sun, noth­ing liv­ing would be left up­on our plan­et. It is prob­a­ble, from the study of the spec­trum of the light emit­ted by this burn­ing star, that the cause of this sud­den con­fla­gra­tion was the en­trance of this sun and its sys­tem in­to some kind of neb­u­la. Our own sun is trav­el­ling with a fright­ful ve­loc­i­ty in the di­rec­tion of the con­stel­la­tion of Her­cules, and may very well some day en­counter an ob­sta­cle of this na­ture.”

			“To re­sume,” con­tin­ued the di­rec­tor of the Paris ob­ser­va­to­ry, “af­ter all we have just now heard, we see that our plan­et will be at a loss to choose among so many modes of death. I have as lit­tle fear now as be­fore of any dan­ger from the present comet. But it must be con­fessed that, sole­ly from the point of view of the as­tronomer, this poor, wan­der­ing earth is ex­posed to more than one per­il. The child born in­to this world, and des­tined to reach the age of ma­tu­ri­ty, may be com­pared to a per­son sta­tioned at the en­trance to a nar­row street, one of those pic­turesque streets of the six­teenth cen­tu­ry, lined with hous­es at whose ev­ery win­dow is a marks­man armed with a good weapon of the lat­est mod­el. This per­son must tra­verse the en­tire length of the street, with­out be­ing strick­en down by the weapons lev­elled up­on him at close range. Ev­ery dis­ease which lies in wait and threat­ens us, is on hand: den­ti­tion, con­vul­sion, croup, menin­gi­tis, measles, small­pox, ty­phoid fever, pneu­mo­nia, en­teri­tis, brain fever, heart dis­ease, con­sump­tion, di­a­betes, apoplexy, cholera, in­fluen­za, etc., etc., for we omit many, and our hear­ers will have no dif­fi­cul­ty in sup­ple­ment­ing this off­hand enu­mer­a­tion. Will our un­hap­py trav­eller reach the end of the street safe and sound? If he does, it will on­ly be to die, just the same.

			“Thus our plan­et pur­sues its way along its heav­en­ly path, with a speed of more than 100,000 kilo­me­ters per hour, and, at the same time, the Sun hur­ries it on, with all the plan­ets, to­ward the con­stel­la­tion of Her­cules. Re­ca­pit­u­lat­ing what has just been said, and al­low­ing for what may have been omit­ted: it may meet a comet ten or twen­ty times larg­er than it­self, com­posed of dele­te­ri­ous gas­es which would ren­der the at­mos­phere ir­res­pirable; it may en­counter a swarm of ura­no­lites, which would have up­on it the ef­fect of a charge of shot up­on a mead­ow lark; it may meet in its path an in­vis­i­ble sun, much larg­er than it­self, whose shock would re­duce it to va­por; it may en­counter a sun which would con­sume it in the twin­kling of an eye, as a fur­nace would con­sume an ap­ple thrown in­to it; it may be caught in a sys­tem of elec­tric forces, which would act like a brake up­on its eleven mo­tions, and which would ei­ther melt it, or set it afire, like a plat­inum wire in a strong cur­rent; it may lose the oxy­gen which sup­ports life; it may be blown up like the crust over a crater; it may col­lapse in some great earth­quake; its dry land may dis­ap­pear, in a sec­ond del­uge, more uni­ver­sal than the first; it may, on the con­trary, lose all its wa­ter, an el­e­ment es­sen­tial to its or­gan­ic life; un­der the at­trac­tion of some pass­ing body, it may be de­tached from the Sun and car­ried away in­to the cold of stel­lar space; it may part, not on­ly with the last ves­tige of its in­ter­nal heat, which long since has ceased to have any in­flu­ence up­on its sur­face, but al­so with the pro­tect­ing en­ve­lope which main­tains the tem­per­a­ture nec­es­sary to life; one of these days, when the Sun has grown dark and cold, it may be nei­ther light­ed, nor warmed, nor fer­til­ized; on the oth­er hand, it may be sud­den­ly scorched by an out­burst of heat, anal­o­gous to what has been ob­served in tem­po­rary stars; not to speak of many oth­er sources of ac­ci­dents and mor­tal per­il, whose easy enu­mer­a­tion we leave to the ge­ol­o­gists, pa­le­on­tol­o­gists, me­te­o­rol­o­gists, physi­cists, chemists, bi­ol­o­gists, physi­cians, botanists, and even to the vet­eri­nary sur­geons, inas­much as the ar­rival of an army of in­vis­i­ble mi­crobes, if they be but dead­ly enough, or a well-es­tab­lished epi­dem­ic, would suf­fice to de­stroy the hu­man race and the prin­ci­pal an­i­mal and veg­etable species, with­out work­ing the least harm to the plan­et it­self, from a strict­ly as­tro­nom­i­cal point of view.”

			Just as the speak­er was ut­ter­ing these last words, a voice, which seemed to come from a dis­tance, fell, as it were, from the ceil­ing over­head. But a few words of ex­pla­na­tion may here per­haps be de­sir­able.

			As we have said, the ob­ser­va­to­ries es­tab­lished on the high­er moun­tains of the globe were con­nect­ed by tele­phone, with the ob­ser­va­to­ry of Paris, and the sender of the mes­sage could be heard at a dis­tance from the re­ceiv­er, with­out be­ing obliged to ap­ply any ap­pa­ra­tus di­rect­ly to the ear. The read­er doubt­less rec­ol­lects that, at the close of the pre­ced­ing ses­sion, a phono­gram from Mt. Gau­risankar stat­ed that a pho­to­phon­ic mes­sage, which would be at once de­ci­phered, had been re­ceived from the in­hab­i­tants of Mars. As the trans­la­tion of this ci­pher had not ar­rived at the open­ing of the evening ses­sion, the bu­reau of com­mu­ni­ca­tions had con­nect­ed the In­sti­tute with the ob­ser­va­to­ry by sus­pend­ing a tele­phono­scope from the dome of the am­phithe­ater.

			The voice from above said:

			“The as­tronomers of the equa­to­ri­al city of Mars warn the in­hab­i­tants of the Earth that the comet is mov­ing di­rect­ly to­ward the Earth with a ve­loc­i­ty near­ly dou­ble that of the or­bital ve­loc­i­ty of Mars. Me­chan­i­cal mo­tion to be trans­formed in­to heat, and heat in­to elec­tri­cal en­er­gy. Ter­ri­ble mag­net­ic storms. Move away from Italy.”

			The voice ceased amid gen­er­al si­lence and con­ster­na­tion. There were, how­ev­er, a few scep­tics left, one of whom, ed­i­tor of La Li­bre Cri­tique, rais­ing his mon­o­cle to his right eye, had risen from the re­porters desk and had ex­claimed in a pen­e­trat­ing voice:

			“I am afraid that the ven­er­a­ble doc­tors of the In­sti­tute are the vic­tims of a huge joke. No one can ev­er per­suade me that the in­hab­i­tants of Mars—ad­mit­ting that there are any and they have re­al­ly sent us a warn­ing—know Italy by name. I doubt very much if one of them ev­er heard of the Com­men­taries of Cae­sar or the His­to­ry of the Popes, es­pe­cial­ly as—”

			The or­a­tor, who was launch­ing in­to an in­ter­est­ing dithyra­m­bus, was at this point sud­den­ly squelched by the turn­ing off of the elec­tric lights. With the ex­cep­tion of the il­lu­mi­nat­ed square in the ceil­ing, the room was plunged in dark­ness and the voice added these six words: “This is the despatch from Mars;” and there­upon the fol­low­ing sym­bols ap­peared on the plate of the tele­phono­scope:

			
				[image: The telephonoscope message sent from Mars, showing pictograms of the comet, the Moon, the Earth and the estimated impact point in Italy.]
			
			As this pic­ture could on­ly be seen by hold­ing the head in a very fa­tigu­ing po­si­tion, the pres­i­dent touched a bell and an as­sis­tant ap­peared, who by means of a pro­jec­tor and mir­ror trans­ferred these hi­ero­glyph­ics to a screen on the wall be­hind the desk, so that ev­ery­one could read­i­ly see and an­a­lyze them at their leisure. Their in­ter­pre­ta­tion was easy; noth­ing in­deed could be more sim­ple. The fig­ure rep­re­sent­ing the comet need­ed no ex­pla­na­tion. The ar­row in­di­cates the mo­tion of the comet to­wards a heav­en­ly body, which as seen from Mars presents phas­es, and sparkles like a star; this means the Earth, nat­u­ral­ly so de­lin­eat­ed by the Mar­tians, for their eyes, de­vel­oped in a medi­um less lu­mi­nous than ours, are some­what more sen­si­tive and dis­tin­guish the phas­es of the Earth, and this the more read­i­ly be­cause their at­mos­phere is rar­er and more trans­par­ent. (For us the phas­es of Venus are just on the lim­it of vis­i­bil­i­ty.) The dou­ble globe rep­re­sents Mars look­ing at the Kaiser sea, the most char­ac­ter­is­tic fea­ture of Mar­tian ge­og­ra­phy, and in­di­cates a ve­loc­i­ty for the comet dou­ble the or­bital ve­loc­i­ty, or a lit­tle less, for the line does not quite reach the edge. The flames in­di­cate the trans­for­ma­tion of mo­tion in­to heat; the au­ro­ra bo­re­alis and the light­ning which fol­low, the trans­for­ma­tion in­to elec­tric and mag­net­ic force. Fi­nal­ly, we rec­og­nize the boot of Italy, vis­i­ble from Mars, and the black spot marks the lo­cal­i­ty threat­ened, ac­cord­ing to their cal­cu­la­tion, by one of the most dan­ger­ous frag­ments of the head of the comet; while the four ar­rows ra­di­at­ing in the di­rec­tion of the four car­di­nal points of the com­pass seem to coun­sel re­moval from the point men­aced.

			The pho­to­phon­ic mes­sage from the Mar­tians was much longer and far more com­pli­cat­ed. The as­tronomers on Mt. Gau­risankar had pre­vi­ous­ly re­ceived sev­er­al such, and had dis­cov­ered that they were sent from a very im­por­tant, in­tel­lec­tu­al and sci­en­tif­ic cen­ter sit­u­at­ed in the equa­to­ri­al zone not far from Merid­i­an bay. The last mes­sage, whose gen­er­al mean­ing is giv­en above, was the most im­por­tant. The re­main­der of it had not been trans­mit­ted, as it was ob­scure and it was not cer­tain that its ex­act mean­ing had been made out.

			The pres­i­dent rang his bell for or­der. He was about to sum up what had been said, be­fore ad­journ­ing the meet­ing.

			“Gen­tle­men,” he be­gan, “al­though it is af­ter mid­night, it will be of in­ter­est, be­fore we sep­a­rate, to sum­ma­rize what has been told us in these two solemn ses­sions.

			“The last despatch from Gau­risankar may well im­press you. It seems clear that the in­hab­i­tants of Mars are far­ther ad­vanced in sci­ence than our­selves, and this is not sur­pris­ing, for they are a far old­er race and have had cen­turies in­nu­mer­able in which to achieve this progress. More­over, they may be much more high­ly or­ga­nized than we are, they may pos­sess bet­ter eyes, in­stru­ments of greater per­fec­tion, and in­tel­lec­tu­al fac­ul­ties of a high­er or­der. We ob­serve, too, that their cal­cu­la­tions, while in ac­cord with ours as to the col­li­sion, are more pre­cise, for they des­ig­nate the very point which is to re­ceive the great­est shock. The ad­vice to flee from Italy should there­fore be fol­lowed, and I shall at once tele­phone the Pope, who at this very mo­ment is as­sem­bling the prelates of en­tire Chris­ten­dom.

			“So the comet will col­lide with the Earth, and no one can yet fore­see the con­se­quences. But in all prob­a­bil­i­ty the dis­tur­bance will be lo­cal and the world will not be de­stroyed. The car­bon­ic-ox­ide is not like­ly to pen­e­trate the res­pirable por­tions of the at­mos­phere, but there will be an enor­mous de­vel­op­ment of heat.

			“As to the ver­i­ta­ble end of the world, of all the hy­pothe­ses which to­day per­mit us to fore­cast that event the most prob­a­ble is the last—that ex­plained to us by the learned chan­cel­lor of the Columbian acad­e­my: the life of the plan­et de­pends up­on the Sun; so long as the Sun shines hu­man­i­ty is safe, un­less in­deed the diminu­tion of the at­mos­phere and aque­ous va­por should ush­er in be­fore that time the reign of cold. In the for­mer case we have yet be­fore us twen­ty mil­lion years of life; in the lat­ter on­ly ten.

			“Let us then await the night of Ju­ly 13–14 with­out de­spair. I ad­vise those who can to pass these fête days in Chica­go, or bet­ter still in San Fran­cis­co, Hon­olu­lu or Noumea. The transat­lantic elec­tric air­ships are so nu­mer­ous and well man­aged that mil­lions of trav­ellers may make the jour­ney be­fore Sat­ur­day night.”

		
	
		
			V

			While the above sci­en­tif­ic dis­cus­sions were tak­ing place at Paris, meet­ings of a sim­i­lar char­ac­ter were be­ing held at Lon­don, Chica­go, St. Pe­ters­burg, Yoko­hama, Mel­bourne, New York, and in all the prin­ci­pal cities of the world, in which ev­ery ef­fort was made to throw light up­on the great prob­lem which so uni­ver­sal­ly pre­oc­cu­pied the at­ten­tion of hu­man­i­ty. At Ox­ford a the­o­log­i­cal coun­cil of the Re­formed church was con­vened, in which re­li­gious tra­di­tions and in­ter­pre­ta­tions were dis­cussed at great length. To re­cite, or even to sum­ma­rize here the pro­ceed­ings of all these con­gresses would be an end­less task, but we can­not omit ref­er­ence to that of the Vat­i­can as the most im­por­tant from a re­li­gious point of view, just as that of the In­sti­tute of Paris was from a sci­en­tif­ic one.

			The coun­cil had been di­vid­ed in­to a cer­tain num­ber of sec­tions or com­mit­tees, and the then of­ten dis­cussed ques­tion of the end of the world had been re­ferred to one of these com­mit­tees. Our du­ty here is to re­pro­duce as ac­cu­rate­ly as pos­si­ble the phys­iog­no­my of the main ses­sion, de­vot­ed to the dis­cus­sion of this prob­lem.

			The pa­tri­arch of Jerusalem, a man of great piety and pro­found faith, was the first to speak in Latin. “Ven­er­a­ble fa­thers,” he be­gan, “I can­not do bet­ter than to open be­fore you the Holy Gospel. Per­mit me to quote lit­er­al­ly.” He then read the words of the evan­ge­lists3 de­scrib­ing the last days of the Earth, and went on:

			“These words are tak­en ver­ba­tim from the Gospels, and you know that on this point the evan­ge­lists are in per­fect ac­cord.

			“You al­so know, most rev­erend fa­thers, that the last great day is pic­tured in still more strik­ing lan­guage in the Apoc­a­lypse of St. John. But ev­ery word of the Scrip­tures is known to you, and, in the pres­ence of so learned an au­di­ence, it seems to me su­per­flu­ous, if not out of place, to make fur­ther ci­ta­tions from what is up­on ev­ery lip.”

			Such was the be­gin­ning of the ad­dress of the pa­tri­arch of Jerusalem. His re­marks were di­vid­ed un­der three heads: First, the teach­ings of Christ; sec­ond, the tra­di­tions of the Church; third, the dog­ma of the res­ur­rec­tion of the body, and of the last judg­ment. Tak­ing first the form of an his­tor­i­cal state­ment, the ad­dress soon be­came a sort of ser­mon, of vast range; and when the or­a­tor, pass­ing from St. Paul to Clement of Alexan­dria, Ter­tu­lian and Ori­gen, reached the coun­cil of Nice and the dog­ma of uni­ver­sal res­ur­rec­tion, he was car­ried away by his sub­ject in such a flight of elo­quence as to move the heart of ev­ery prelate be­fore him. Sev­er­al, who had re­nounced the apos­tolic faith of the ear­li­er cen­turies, felt them­selves again un­der its spell. It must be said that the sur­round­ings lent them­selves mar­vel­lous­ly to the oc­ca­sion. The as­sem­bly took place in the Sis­tine chapel. The im­mense and im­pos­ing paint­ing of Michelan­ge­lo, like a new apoc­a­lyp­tic heav­en, was be­fore ev­ery eye. The aw­ful min­gling of bod­ies, arms and legs, so forcibly and strange­ly fore­short­ened; Christ, the judge of the world; the damned borne strug­gling away by hideous dev­ils; the dead is­su­ing from their tombs; the skele­tons re­turn­ing to life and re­cloth­ing them­selves with flesh; the fright­ful ter­ror of hu­man­i­ty trem­bling in the pres­ence of the wrath of God—all seemed to give a vivid­ness, a re­al­i­ty, to the mag­nif­i­cent pe­ri­ods of the pa­tri­arch’s or­a­to­ry, and at times, in cer­tain ef­fects of light, one might al­most hear the ad­vanc­ing trum­pet sound­ing from heav­en the call of judg­ment, and see be­tween earth and sky the mov­ing hosts of the res­ur­rec­tion.

			Scarce­ly had the pa­tri­arch of Jerusalem fin­ished his speech, when an in­de­pen­dent bish­op, one of the most ar­dent dis­senters of the coun­cil, the learned May­er­stross, rushed to the tri­bune, and be­gan to in­sist that noth­ing in the Gospel, or the tra­di­tions of the Church, should be tak­en lit­er­al­ly.

			“The let­ter kills,” he cried, “the spir­it viv­i­fies! Ev­ery­thing is sub­ject to the law of progress and change. The world moves. En­light­ened Chris­tians can­not any longer ad­mit the res­ur­rec­tion of the body. All these im­ages,” he added, “were good for the days of the cat­a­combs. For a long time no one has be­lieved in them. Such ideas are op­posed to sci­ence, and, most rev­erend fa­thers you know, as well as I do, that we must be in ac­cord with sci­ence, which has ceased to be, as in the time of Galileo, the hum­ble ser­vant of the­ol­o­gy: the­olo­giae hu­milis an­cil­la.

			“The body can­not be re­con­sti­tut­ed, even by a mir­a­cle, so long as its mol­e­cules re­turn to na­ture and are ap­pro­pri­at­ed, suc­ces­sive­ly, by so many be­ings—hu­man, an­i­mal and veg­etable. We are formed of the dust of the dead, and, in the fu­ture, the mol­e­cules of oxy­gen, hy­dro­gen, ni­tro­gen, car­bon, phos­pho­rus, sul­phur, or iron, which make up our flesh and our bones, will be in­cor­po­rat­ed in oth­er hu­man or­gan­isms. This change is per­pet­u­al, even dur­ing life. One hu­man be­ing dies ev­ery sec­ond; that is more than 86,000 each day, more than 30,000,000 each year, more than three mil­liards each cen­tu­ry. In a hun­dred cen­turies—not a long pe­ri­od in the his­to­ry of a plan­et, the num­ber of the res­ur­rect­ed would be three hun­dred mil­liards. If the hu­man race lived but a 100,000 years—and no one here is ig­no­rant of the fact that ge­o­log­i­cal and as­tro­nom­i­cal pe­ri­ods are es­ti­mat­ed by mil­lions of years—there would be gath­ered be­fore the judg­ment throne some­thing like three thou­sand mil­liards of men, wom­en and chil­dren. My es­ti­mate is a mod­est one, be­cause I take no ac­count of the sec­u­lar in­crease in pop­u­la­tion. You may re­ply to me, that on­ly the saved will rise! What, then, will be­come of the oth­ers? Two weights and two mea­sures! Death and life! Night and day, good and evil! Di­vine in­jus­tice and good­will, reign­ing to­geth­er over cre­ation! But, no, you will not ac­cept such a so­lu­tion. The eter­nal law is the same for all. Well! What will you do with these thou­sands of mil­liards? Show me the val­ley of Je­hoshaphat vast enough to con­tain them. Will you spread them over the sur­face of the globe, do away with the oceans and the ice­fields of the poles, and cov­er the world with a for­est of hu­man bod­ies? So be it! And af­ter­wards? What will be­come of this im­mense host? No, most holy fa­thers, our be­liefs must not, can­not, be tak­en lit­er­al­ly. Would that there were here no the­olo­gians with closed eyes, that look on­ly with­in, but as­tronomers with open eyes, that look with­out.”

			These words had been ut­tered in the midst of an in­de­scrib­able tu­mult; sev­er­al times they wished to si­lence the Croa­t­ian bish­op, ges­tic­u­lat­ing vi­o­lent­ly and de­nounc­ing him as schis­mat­ic; but the rules did not per­mit this, for the great­est lib­er­ty was al­lowed in the dis­cus­sion. An Irish car­di­nal called down up­on him the thun­ders of the Church, and spoke of ex­com­mu­ni­ca­tion and anath­e­ma; then, a dis­tin­guished prelate of the Gal­li­can church, no less a per­son than the arch­bish­op of Paris him­self, as­cend­ed the ros­trum and de­clared that the dog­ma of the res­ur­rec­tion of the dead might be dis­cussed with­out in­cur­ring any canon­i­cal blame, and that it might be in­ter­pret­ed in en­tire har­mo­ny with rea­son and faith. Ac­cord­ing to him one might ad­mit the dog­ma, and at the same time rec­og­nize the ra­tio­nal im­pos­si­bil­i­ty of a res­ur­rec­tion of the body!

			“The Doc­tor An­geli­cus,” he said, speak­ing of St. Thomas, “main­tained that the com­plete dis­so­lu­tion of ev­ery hu­man body by fire would take place be­fore the res­ur­rec­tion. (Sum­ma the­o­log­i­ca, III.) I read­i­ly con­cede with Cal­met (on the res­ur­rec­tion of the dead) that to the om­nipo­tence of the Cre­ator it would not be im­pos­si­ble to re­assem­ble the scat­tered mol­e­cules in such a way that the res­ur­rect­ed body should not con­tain a sin­gle one which did not be­long to it at some time dur­ing its mor­tal life. But such a mir­a­cle is not nec­es­sary. St. Thomas has him­self shown (lo­co ci­ta­to) that this com­plete ma­te­ri­al iden­ti­ty is by no means in­dis­pens­able to es­tab­lish the per­fect iden­ti­ty of the res­ur­rect­ed body with the body de­stroyed by death. I al­so think, there­fore, that the let­ter should give way to the spir­it.

			“What is the prin­ci­ple of iden­ti­ty in a liv­ing body? As­sured­ly it does not con­sist in the com­plete and per­sis­tent iden­ti­ty of its mat­ter. For in this con­tin­u­al change and re­new­al, which is the very essence of phys­i­o­log­i­cal life, the el­e­ments, which have be­longed suc­ces­sive­ly from in­fan­cy to old age to the same hu­man be­ing, would form a colos­sal body. In this tor­rent of life the el­e­ments pass and change cease­less­ly; but the or­gan­ism re­mains the same, not­with­stand­ing the mod­i­fi­ca­tions in its size, its form and its con­sti­tu­tion. Does the grow­ing stem of the oak, hid­den be­tween its two cotyle­dons, cease to be the same plant when it has be­come a mighty oak? Is the em­bryo of the cater­pil­lar, while yet in the egg, no longer the same in­sect when it be­comes a cater­pil­lar, and then a chrysalis, and then a but­ter­fly? Is in­di­vid­u­al­i­ty lost as the child pass­es through man­hood to old age? As­sured­ly not. But in the case of the oak, the but­ter­fly, and the man, is there a sin­gle re­main­ing mol­e­cule of those which con­sti­tut­ed the grow­ing stem of the oak, the egg of the cater­pil­lar or the hu­man em­bryo? What then is the prin­ci­ple which per­sists through all these changes? This prin­ci­ple is a re­al­i­ty, not a fic­tion. It is not the soul, for the plants have life, and yet no souls, in the mean­ing of the word as we use it. Nev­er­the­less, it must be an im­pon­der­able agent. Does it sur­vive the body? It is pos­si­ble. St. Gre­go­ry of Nys­sus be­lieved so. If it re­mains unit­ed to the soul, it may be in­voked to fur­nish it with a new body iden­ti­cal with that which death has de­stroyed, even though this body should not pos­sess a sin­gle mol­e­cule which it pos­sessed at any pe­ri­od of its ter­res­tri­al life, and this would be as tru­ly our body as that which we had when five, fif­teen, or thir­ty, or six­ty years of age.

			“Such a con­cep­tion agrees per­fect­ly with the ex­pres­sions of holy writ, ac­cord­ing to which it is cer­tain that af­ter a pe­ri­od of sep­a­ra­tion the soul will again take on the body for­ev­er.

			“In ad­di­tion to St. Gre­go­ry of Nys­sus, per­mit me, most rev­erend fa­thers, to cite a philoso­pher Leib­nitz, who held the opin­ion that the phys­i­o­log­i­cal prin­ci­ple of life was im­pon­der­able but not in­cor­po­re­al, and that the soul re­mains unit­ed to this prin­ci­ple, al­though sep­a­rat­ed from the pon­der­able and vis­i­ble body. I do not pre­tend to ei­ther ac­cept or re­ject this hy­poth­e­sis. I on­ly note that it may serve to ex­plain the dog­ma of the res­ur­rec­tion, in which ev­ery Chris­tian should firm­ly be­lieve.”

			“This ef­fort to con­cil­i­ate rea­son and faith,” in­ter­rupt­ed the Croa­t­ian bish­op, “is wor­thy of praise, but it seems to me more in­ge­nious than prob­a­ble. Are these bod­ies, bod­ies like our own? If they are per­fect, in­cor­rupt­ible, fit­ted to their new con­di­tions, they must not pos­sess any or­gan for which there is no use. Why a mouth, if they do not eat? Why legs, if they do not walk? Why arms, if they do not work? One of the fa­thers of the ear­ly church, Ori­gen, whose per­son­al sac­ri­fice is not for­got­ten, thought these bod­ies must be per­fect spheres. That would be log­i­cal but not very beau­ti­ful or in­ter­est­ing.”

			“It is bet­ter to ad­mit with St. Gre­go­ry of Nys­sus and St. Au­gustin,” replied the arch­bish­op, “that the res­ur­rect­ed body will have the hu­man form, a trans­par­ent veil of the beau­ty of the soul.”

			Thus was the mod­ern the­o­ry of the Church on the res­ur­rec­tion of the body summed up by the French car­di­nal. As to the ob­jec­tions on the score of the lo­cal­i­ty of the res­ur­rec­tion, the num­ber of the res­ur­rect­ed, the in­suf­fi­cien­cy of sur­face on the globe, the fi­nal abode of the elect and the damned, it was im­pos­si­ble to come to any com­mon un­der­stand­ing for the con­tra­dic­tions were ir­rec­on­cil­able. The re­sul­tant im­pres­sion was, how­ev­er, that these mat­ters al­so should be un­der­stood fig­u­ra­tive­ly, that nei­ther the heav­en or the hell of the the­olo­gian rep­re­sent­ed any def­i­nite place, but rather states of the soul, of hap­pi­ness or of mis­ery, and that life, what­ev­er its form, would be per­pet­u­at­ed on the count­less worlds which peo­ple in­fi­nite space. And so it ap­peared that Chris­tian thought had grad­u­al­ly be­come trans­formed, among the en­light­ened, and fol­lowed the progress of as­tron­o­my and the oth­er sci­ences.

			The coun­cil had been held on Tues­day evening, that is to say on the day fol­low­ing the two meet­ings of the In­sti­tute, of which an ac­count has been giv­en above. The Pope had made pub­lic the ad­vice of the pres­i­dent of the In­sti­tute to leave Italy on the fa­tal day, but no at­ten­tion had been paid to it, part­ly be­cause death is a de­liv­er­ance for ev­ery be­liev­er, and part­ly be­cause most the­olo­gians de­nied the ex­is­tence even of in­hab­i­tants up­on Mars.

		
	
		
			VI

			It is now time to pause, amid the event­ful scenes through which we are pass­ing, in or­der to con­sid­er this new fear of the end of the world with oth­ers which have pre­ced­ed it, and to pass rapid­ly in re­view the re­mark­able his­to­ry of this idea, which has reap­peared again and again in the past. At the time of which we are speak­ing, this sub­ject was the sole theme of con­ver­sa­tion in ev­ery land and in ev­ery tongue.

			As to the dog­ma “Cre­do Res­ur­rec­tionem Car­nis,” the ad­dress­es of the fa­thers of the Church be­fore the coun­cil as­sem­bled in the Sis­tine chapel at Rome, were, on the whole, in ac­cord with the opin­ion ex­pressed by the car­di­nal arch­bish­op of Paris. The clause “et vi­tam aeter­nam” was tac­it­ly ig­nored, in view of the pos­si­ble dis­cov­er­ies of as­tron­o­my and psy­chol­o­gy. These ad­dress­es epit­o­mized, as it were, the his­to­ry of the doc­trine of the end of the world as held by the Chris­tian Church in all ages.

			This his­to­ry is in­ter­est­ing, for it is al­so the his­to­ry of the hu­man mind face to face with its own des­tiny, and we be­lieve it of suf­fi­cient im­por­tance to de­vote to it a sep­a­rate chap­ter. For the time be­ing, there­fore, we aban­don our role as the chron­i­cler of the twen­ty-fifth cen­tu­ry, and re­turn to our own times, in or­der to con­sid­er this doc­trine from an his­tor­i­cal point of view.

			The ex­is­tence of a pro­found and tena­cious faith is as old as the cen­turies, and it is a no­table fact that all re­li­gions, ir­re­spec­tive of Chris­tian dog­ma, have opened the same door from this mor­tal life up­on the un­known which lies be­yond, it is the door of the Di­vine Com­e­dy of Dante, al­though the con­cep­tions of par­adise, hell and pur­ga­to­ry pe­cu­liar to the Chris­tian Church, are not uni­ver­sal.

			Zoroast­er and the Zend-Aves­ta taught that the world would per­ish by fire. The same idea is found in the Epis­tle of St. Pe­ter. It seems that the tra­di­tions of Noah and of Deu­calion, ac­cord­ing to which the first great dis­as­ter to hu­man­i­ty came by flood, in­di­cat­ed that the sec­ond great dis­as­ter would be of an ex­act­ly op­po­site char­ac­ter.

			The apos­tles Pe­ter and Paul died, prob­a­bly, in the year 64, dur­ing the hor­ri­ble slaugh­ter or­dered by Nero af­ter the burn­ing of Rome, which had been fired at his com­mand and whose de­struc­tion he at­trib­uted to the Chris­tians in or­der that he might have a pre­text for new per­se­cu­tions. St. John wrote the Apoc­a­lypse in the year 69. The reign of Nero was a bloody one, and mar­tyr­dom seemed to be the nat­u­ral con­se­quence of a vir­tu­ous life. Prodi­gies ap­peared on ev­ery hand; there were comets, fall­ing stars, eclipses, show­ers of blood, mon­sters, earth­quakes, famines, pesti­lences, and above all, there was the Jew­ish war and the de­struc­tion of Jerusalem. Nev­er, per­haps, were so many hor­rors, so much cru­el­ty and mad­ness, so many catas­tro­phes, crowd­ed in­to so short a pe­ri­od as in the years 64–69 AD. The lit­tle church of Christ was ap­par­ent­ly dis­persed. It was im­pos­si­ble to re­main in Jerusalem. The hor­rors of the reign of ter­ror of 1793, and of the Com­mune of 1871, were as noth­ing in com­par­i­son with those of the Jew­ish civ­il war. The fam­i­ly of Je­sus was obliged to leave the holy city and to seek safe­ty in flight. False prophets ap­peared, thus ver­i­fy­ing for­mer prophe­cies. Vesu­vius was pre­par­ing the ter­ri­ble erup­tion of the year 79, and al­ready, in 63, Pom­peii had been de­stroyed by an earth­quake.

			There was ev­ery in­di­ca­tion that the end of the world was at hand. Noth­ing was want­ing. The Apoc­a­lypse an­nounced it.

			But a calm fol­lowed the storm. The ter­ri­ble Jew­ish war came to an end; Nero fell be­fore Gal­ba; un­der Ves­pasian and Ti­tus, peace (71) suc­ceed­ed war, and—the end of the world was not yet.

			Once more it be­came nec­es­sary to in­ter­pret anew the words of the evan­ge­lists. The com­ing of Christ was put off un­til af­ter the fall of the Ro­man em­pire, and thus con­sid­er­able mar­gin was giv­en to the com­men­ta­tor. A firm be­lief in a fi­nal and even an im­mi­nent catas­tro­phe per­sist­ed, but it was couched in vague terms, which robbed the spir­it as well as the let­ter of the prophe­cy of all pre­ci­sion. Still, the con­vic­tion re­mained.

			St. Au­gus­tine de­votes the XXth book of the City of God (426) to the re­gen­er­a­tion of the world, the res­ur­rec­tion, the last judg­ment, and the New Jerusalem; in the XXIst book he de­scribes the ev­er­last­ing tor­ments of hell­fire. A wit­ness to the fall of Rome and the em­pire, the bish­op of Carthage be­lieved these events to be the first act of the dra­ma. But the reign of God was to con­tin­ue a thou­sand years be­fore the com­ing of Sa­tan.

			St. Gre­go­ry, bish­op of Tours (573), the first his­to­ri­an of the Franks, be­gan his his­to­ry as fol­lows: “As I am about to re­late the wars of the kings with hos­tile na­tions, I feel im­pelled to de­clare my be­lief. The ter­ror with which men await the end of the world de­cides me to chron­i­cle the years al­ready passed, that thus one may know ex­act­ly how many have elapsed since the be­gin­ning of the world.”

			This tra­di­tion was per­pet­u­at­ed from year to year and from cen­tu­ry to cen­tu­ry, not­with­stand­ing that na­ture failed to con­firm it. Ev­ery catas­tro­phe, earth­quake, epi­dem­ic, famine and flood, ev­ery phe­nom­e­non, eclipse, comet, storm, sud­den dark­ness and tem­pest, was looked up­on as the fore­run­ner and her­ald of the fi­nal cat­a­clysm. Trem­bling like leaves in the blast, the faith­ful await­ed the com­ing judg­ment; and preach­ers suc­cess­ful­ly worked up­on this dread ap­pre­hen­sion, so deeply root­ed in ev­ery heart.

			But, as gen­er­a­tion af­ter gen­er­a­tion passed, it be­came nec­es­sary to de­fine again the wide­spread tra­di­tion, and about this time the idea of a mil­len­ni­um took form in the minds of com­men­ta­tors. There were many sects which be­lieved that Christ would reign with the saints a thou­sand years be­fore the day of judg­ment. St. Irenus, St. Pa­pias, and St. Sulpi­cius Severus shared this be­lief, which ac­quired an ex­ag­ger­at­ed and sen­su­al form in the minds of many, who looked for­ward to a day of gen­er­al re­joic­ing for the elect and a reign of plea­sure. St. Jerome and St. Au­gus­tine did much to dis­cred­it these views, but did not at­tack the cen­tral doc­trine of a res­ur­rec­tion. Com­men­ta­tors on the Apoc­a­lypse con­tin­ued to flour­ish through the somber night of the mid­dle ages, and in the tenth cen­tu­ry es­pe­cial­ly the be­lief gained ground that the year 1000 was to ush­er in the great change.

			This con­vic­tion of an ap­proach­ing end of the world, if not uni­ver­sal, was at least very gen­er­al. Sev­er­al char­ters of the pe­ri­od be­gan with this sen­tence: Ter­mi­no mun­di ap­propin­quante: “The end of the world draw­ing near.” In spite of some ex­cep­tions, it seems dif­fi­cult not to share the opin­ion of his­to­ri­ans, no­tably of Michelet, Hen­ry Mar­tin, Guizot, and Du­ruy, re­gard­ing the preva­lence of this be­lief through­out Chris­ten­dom. Doubt­less, nei­ther the French monk Ger­bert, at that time Pope Sylvester II, nor King Robert of France, reg­u­lat­ed their lives by their su­per­sti­tion, but it had none the less pen­e­trat­ed the con­science of the faint­heart­ed, and many a ser­mon was preached from this text of the Apoc­a­lypse:

			
				“And when the thou­sand years are ex­pired, Sa­tan shall be loosed out of his prison, and shall go out to de­ceive the na­tions which are in the four quar­ters of the Earth … and an­oth­er book was opened, which is the Book of Life … and the sea gave up the dead which were in it: and death and hell gave up the dead which were in them: and they were judged ev­ery man ac­cord­ing to his works … and I saw a new heav­en and a new earth.”

			

			Bernard, a her­mit of Thuringia, had tak­en these very words of Rev­e­la­tion as the text of his preach­ing, and in about the year 960 he pub­licly an­nounced that the end of the world was at hand. He even fixed the fa­tal day it­self, as that on which “The An­nun­ci­a­tion” and Holy Fri­day should fall on the same day, a co­in­ci­dence which re­al­ly oc­curred in 992.

			Druth­mar, a monk of Cor­bie, proph­e­sied the end of the world for the 24th of March in the year 1000. In many cities pop­u­lar ter­ror was so great on that day that the peo­ple sought refuge in the church­es, re­main­ing un­til mid­night, pros­trate be­fore the relics of the saints, in or­der to await there the last trump and to die at the foot of the cross.

			From this epoch date many gifts to the Church. Lands and goods were giv­en to the monas­ter­ies. In­deed, an au­then­tic and very cu­ri­ous doc­u­ment is pre­served, writ­ten in the year 1000 by a cer­tain monk, Raoul Glaber, on whose first pages we find: “Sa­tan will soon be un­loosed, as proph­e­sied by St. John, the thou­sand years hav­ing been ac­com­plished. It is of these years that we are to speak.”

			The end of the tenth cen­tu­ry and the be­gin­ning of the eleventh cen­tu­ry was a tru­ly strange and fear­ful pe­ri­od. From 980 to 1040 it seemed as if the an­gel of death had spread his wings over the world. Famine and pesti­lence des­o­lat­ed the length and breadth of Eu­rope. There was in the first place the “mal des ar­dents,” the flesh of its vic­tims de­cay­ing and fall­ing from the bones, was con­sumed as by fire, and the mem­bers them­selves were de­stroyed and fell away. Wretch­es thus af­flict­ed thronged the roads lead­ing to the shrines and be­sieged the church­es, fill­ing them with ter­ri­ble odors, and dy­ing be­fore the relics of the saints. The fear­ful pest made more than forty thou­sand vic­tims in Ac­qui­tania, and dev­as­tat­ed the south­ern por­tions of France.

			Then came famine, rav­aging a large part of Chris­ten­dom. Of the sev­en­ty-three years be­tween 987 and 1060, forty-eight were years of famine and pesti­lence. The in­va­sion of the Huns, be­tween 910 and 945, re­vived the hor­rors of At­ti­la, and the soil was so laid waste by wars be­tween do­mains and prov­inces that it ceased to be cul­ti­vat­ed. For three years rain fell con­tin­u­ous­ly; it was im­pos­si­ble ei­ther to sow or to reap. The earth be­came bar­ren and was aban­doned. “The price of a ‘muid’ of wheat,” writes Raoul Glaber, “rose to six­ty gold sous; the rich waxed thin and pale; the poor gnawed the roots of trees, and many were in such ex­trem­i­ty as to de­vour hu­man flesh. The strong fell up­on the weak in the pub­lic high­ways, tore them in pieces, and roast­ed them for food. Chil­dren were en­ticed by an egg or some fruit in­to by­ways, where they were de­voured. This fren­zy of hunger was such that the beast was safer than man. Fam­ished chil­dren killed their par­ents, and moth­ers feast­ed up­on their chil­dren. One per­son ex­posed hu­man flesh for sale in the mar­ket place of Tour­nus, as if it were a sta­ple ar­ti­cle of food. He did not de­ny the fact and was burned at the stake. An­oth­er, steal­ing this flesh by night from the spot where it had been buried, was al­so burned alive.”

			This tes­ti­mo­ny is that of one who lived at the time and in many cas­es was an eye wit­ness to what he re­lates. On ev­ery side peo­ple were per­ish­ing of hunger, and did not scru­ple to eat rep­tiles, un­clean an­i­mals, and even hu­man flesh. In the depths of the for­est of Mâ­con, in the vicin­i­ty of a church ded­i­cat­ed to St. John, a wretch had built a hut in which he stran­gled pil­grims and way­far­ers. One day a trav­eller en­ter­ing the hut with his wife to seek rest, saw in a cor­ner the heads of men, wom­en and chil­dren. At­tempt­ing to fly, they were pre­vent­ed by their host. They suc­ceed­ed, how­ev­er, in es­cap­ing, and on reach­ing Mâ­con, re­lat­ed what they had seen. Sol­diers were sent to the bloody spot, where they count­ed forty-eight hu­man heads. The mur­der­er was dragged to the town and burned alive. The hut and the ash­es of the fu­ner­al pile were seen by Raoul Glaber. So nu­mer­ous were the corpses that buri­al was im­pos­si­ble, and dis­ease fol­lowed close up­on famine. Hordes of wolves preyed up­on the un­buried. Nev­er be­fore had such mis­ery been known.

			War and pil­lage were the uni­ver­sal rule, but these scourges from heav­en made men some­what more rea­son­able. The bish­ops came to­geth­er, and it was agreed to es­tab­lish a truce for four days of each week, from Wednes­day night to Mon­day morn­ing. This was known as the truce of God.

			It is not strange that the end of so mis­er­able a world was both the hope and the ter­ror of this mourn­ful pe­ri­od.

			The year 1000, how­ev­er, passed like its pre­de­ces­sors, and the world con­tin­ued to ex­ist. Were the prophets wrong again, or did the thou­sand years of Chris­ten­dom point to the year 1033? The world wait­ed and hoped. In that very year oc­curred a to­tal eclipse of the Sun; “The great source of light be­came saf­fron col­ored; gaz­ing in­to each oth­er’s faces men saw that they were pale as death; ev­ery ob­ject pre­sent­ed a livid ap­pear­ance; stu­por seized up­on ev­ery heart and a gen­er­al catas­tro­phe was ex­pect­ed.” But the end of the world was not yet.

			It was to this crit­i­cal pe­ri­od that we owe the con­struc­tion of the mag­nif­i­cent cathe­drals which have sur­vived the rav­ages of time and ex­cit­ed the won­der of cen­turies. Im­mense wealth had been lav­ished up­on the cler­gy, and their rich­es in­creased by do­na­tions and in­her­i­tance. A new era seemed to be at hand. “Af­ter the year 1000,” con­tin­ues Raoul Glaber, “the holy basil­i­cas through­out the world were en­tire­ly ren­o­vat­ed, es­pe­cial­ly in Italy and Gaul, al­though for the most part they were in no need of re­pair. Chris­tian na­tions vied with each oth­er in the erec­tion of mag­nif­i­cent church­es. It seemed as if the en­tire world, an­i­mat­ed by a com­mon im­pulse, shook off the rags of the past to put on a new gar­ment; and the faith­ful were not con­tent to re­build near­ly all the epis­co­pal church­es, but al­so em­bel­lished the monas­ter­ies ded­i­cat­ed to the var­i­ous saints, and even the chapels in the small­er vil­lages.”

			The somber year 1000 had fol­lowed the van­ished cen­turies in­to the past, but through what trou­bled times the Church had passed! The popes were the pup­pets of the ri­val Sax­on em­per­ors and the princes of Latium. All Chris­ten­dom was in arms. The cri­sis had passed, but the prob­lem of the end of the world re­mained, and cre­dence in this dread event, though un­cer­tain and vague—was fos­tered by that pro­found be­lief in the dev­il and in prodi­gies which was yet to en­dure for cen­turies in the pop­u­lar mind. The fi­nal scene of the last judg­ment was sculp­tured over the por­tals of ev­ery cathe­dral, and on en­ter­ing the sanc­tu­ary of the church one passed un­der the bal­ance of the archangel, on whose left writhed the bod­ies of the dev­ils and the damned, de­liv­ered over to the eter­nal flames of hell.

			But the idea that the world was to end was not con­fined to the Church. In the twelfth cen­tu­ry as­trologers ter­ri­fied Eu­rope by the an­nounce­ment of a con­junc­tion of all the plan­ets in the con­stel­la­tion of the scales. This con­junc­tion in­deed, oc­curred, for on Sep­tem­ber 15th all the plan­ets were found be­tween the 180th and 190th de­grees of lon­gi­tude. But the end of the world did not come.

			The cel­e­brat­ed al­chemist, Ar­nauld de Vil­leneuve, fore­told it again for the year 1335. In 1406, un­der Charles VI, an eclipse of the Sun, oc­cur­ring on June 16th, pro­duced a gen­er­al pan­ic, which is chron­i­cled by Ju­vé­nal of the Ur­su­line Or­der: “It is a pitiable sight,” he says, “to see peo­ple tak­ing refuge in the church­es as if the world were about to per­ish.” In 1491 St. Vin­cent Fer­ri­er wrote a trea­tise en­ti­tled, “De la Fin du Monde et de la Sci­ence Spir­ituelle.” He al­lows Chris­ten­dom as many years of life as there are vers­es in the psalter, name­ly, 2,537. Then a Ger­man as­trologer, one Stof­fler, pre­dict­ed that on Feb­ru­ary 20, 1524, a gen­er­al del­uge would re­sult from a con­junc­tion of the plan­ets. He was very gen­er­al­ly be­lieved, and the pan­ic was ex­treme. Prop­er­ty sit­u­at­ed in val­leys, along riv­er banks, or near the sea, was sold to the less cred­u­lous for a mere noth­ing. A cer­tain doc­tor, Au­ri­ol, of Toulouse, had an ark built for him­self, his fam­i­ly and his friends, and Bod­in as­serts that he was not the on­ly one who took this pre­cau­tion.

			There were few scep­tics. The grand chan­cel­lor of Charles V sought the ad­vice of Pierre Mar­tyr, who told him that the event would not be as fa­tal as was feared, but that the con­junc­tion of the plan­ets would doubt­less oc­ca­sion grave dis­as­ters. The fa­tal day ar­rived … and nev­er had the month of Feb­ru­ary been so dry! But this did not pre­vent new pre­dic­tions for the year 1532, by the as­trologer of the elec­tor of Bran­den­burg, Jean Car­i­on; and again for the year 1584, by the as­trologer Cypri­an Lëowitz. It was again a ques­tion of a del­uge, due to plan­e­tary con­junc­tions. “The ter­ror of the pop­u­lace,” writes a con­tem­po­rary, Louis Guy­on, “was ex­treme, and the church­es could not hold the mul­ti­tudes which fled to them for refuge; many made their wills with­out stop­ping to think that this availed lit­tle if the world was re­al­ly to per­ish; oth­ers do­nat­ed their goods to the cler­gy, in the hope that their prayers would put off the day of judg­ment.”

			In 1588 there was an­oth­er as­tro­log­i­cal pre­dic­tion, couched in apoc­a­lyp­tic lan­guage, as fol­lows: “The eighth year fol­low­ing the fif­teen hun­dred and eight­i­eth an­niver­sary of the birth of Christ will be a year of prodi­gies and ter­ror. If in this ter­ri­ble year the globe be not dis­solved in dust, and the land and the sea be not de­stroyed, ev­ery king­dom will be over­thrown and hu­man­i­ty will tra­vail in pain.”

			As might be ex­pect­ed, the cel­e­brat­ed sooth­say­er, Nos­tradamus, is found among these prophets of evil. In his book of rhymed prophe­cies, en­ti­tled Cen­turies, we find the fol­low­ing qua­train, which ex­cit­ed much spec­u­la­tion:

			
				
					
						Quand Georges Dieu cru­ci­fiera,
					
					

					
						Que Marc le ressus­cit­era,
					
					

					
						Et que St. Jean le portera,
					
					

					
						La fin du monde ar­rivera.
					
				

			

			The mean­ing of which is, that when East­er falls on the twen­ty-fifth of April (St. Mark’s day), Holy Fri­day will fall on the twen­ty-third (St. George’s day), and Cor­pus Christi on the twen­ty-fourth of June (St. John’s day), and the end of the world will come. This verse was not with­out mal­ice, for at this time (Nos­tradamus died in 1556) the cal­en­dar had not been re­formed; this was not done un­til 1582, and it was im­pos­si­ble for East­er to fall on the twen­ty-fifth of April. In the six­teenth cen­tu­ry, the twen­ty-fifth of April cor­re­spond­ed to the fif­teenth; the day fol­low­ing No­vem­ber 4, 1582, was called the fif­teenth. Af­ter the in­tro­duc­tion of the Gre­go­ri­an cal­en­dar, East­er might fall on the twen­ty-fifth of April, its lat­est pos­si­ble date, and this was the case in 1666, 1734, 1886, as it will be again in 1942, 2038, 2190, etc., the end of the world, how­ev­er, not be­ing a nec­es­sary con­se­quence of this co­in­ci­dence.

			Plan­e­tary con­junc­tions, eclipses and comets were alike the ba­sis for prophe­cies of evil. Among the comets record­ed in his­to­ry we may men­tion, as the most re­mark­able from this point of view, that of William the Con­queror, which ap­peared in 1066, and which is pic­tured on the ta­pes­try of Queen Matil­da, at Bayeux; that of 1264, which, it is said, dis­ap­peared the very day of the death of Pope Ur­ban IV; that of 1327, one of the largest and most im­pos­ing ev­er seen, which “pre­saged” the death of Fred­er­ick, king of Sici­ly; that of 1399, which Ju­vé­nal, the Ur­su­line, de­scribed as “the har­bin­ger of com­ing evil;” that of 1402, to which was as­cribed the death of Gi­an Galeaz­zo, Vis­con­ti, duke of Mi­lan; that of 1456, which filled all Chris­ten­dom with ter­ror, un­der Pope Cal­ix­tus III, dur­ing the war with the Turks, and which is as­so­ci­at­ed with the his­to­ry of the An­gelus; and that of 1472, which pre­ced­ed the death of the broth­er of Louis XI. There were oth­ers, al­so, as­so­ci­at­ed like the pre­ced­ing, with catas­tro­phes and wars, and es­pe­cial­ly with the dread­ed last hours of the race. That of 1527 is de­scribed by Am­broise Paré, and by Si­mon Goulart, as formed of sev­ered heads, poignards and bloody clouds. The comet of 1531 was thought to her­ald the death of Louise of Savoy, moth­er of Fran­cis I, and this princess shared the pop­u­lar su­per­sti­tion in ref­er­ence to evil stars: “Be­hold!” she ex­claimed from her bed, on per­ceiv­ing the comet through the win­dow, “be­hold an omen which is not giv­en to one of low de­gree. God sends it as a warn­ing to us. Let us pre­pare to meet death.” Three days af­ter, she died. But the fa­mous comet of Charles V, ap­pear­ing in 1556, was per­haps the most mem­o­rable of all. It had been iden­ti­fied as the comet of 1264, and its re­turn was an­nounced for 1848. But it did not reap­pear.

			The comets of 1577, 1607, 1652 and 1665 were the sub­jects of end­less com­men­taries, form­ing a li­brary by them­selves. At the last of these Alphon­so VI, king of Por­tu­gal, an­gri­ly dis­charged his pis­tol, with the most grotesque de­fi­ance. Pierre Pe­tit, by or­der of Louis XIV, pub­lished a work de­signed to coun­ter­act the fool­ish, and po­lit­i­cal, ap­pre­hen­sions ex­cit­ed by comets. This il­lus­tri­ous king de­sired to be with­out a ri­val, the on­ly Sun, “Nec pluribus im­par!” and would not ad­mit the sup­po­si­tion that the glo­ry of France could be im­per­illed even by a ce­les­tial phe­nom­e­non.

			One of the great­est comets which ev­er struck the imag­i­na­tion of men was as­sured­ly the fa­mous comet of 1680, to which New­ton de­vot­ed so much at­ten­tion. “It is­sued,” said Lemon­nier, “with a fright­ful ve­loc­i­ty from the depths of space and seemed fall­ing di­rect­ly in­to the Sun and was seen to van­ish with an equal ve­loc­i­ty. It was vis­i­ble for four months. It ap­proached quite near to the Earth, and Whis­ton as­cribed the del­uge to its for­mer ap­pear­ance.” Bayle wrote a trea­tise to prove the ab­sur­di­ty of be­liefs found­ed on these por­tents. Madame de Sévi­gné writ­ing to her cousin, Count de Bussy-Rabutin, says: “We have a comet of enor­mous size; its tail is the most beau­ti­ful ob­ject con­ceiv­able. Ev­ery per­son of note is alarmed and be­lieves that heav­en, in­ter­est­ed in their fate, sends them a warn­ing in this comet. They say that the courtiers of Car­di­nal Mazarin, who is de­spaired of by his physi­cians be­lieve this prodi­gy is in hon­or of his pass­ing away, and tell him of the ter­ror with which it has in­spired them. He had the sense to laugh at them, and to re­ply face­tious­ly that the comet did him too much hon­or. In truth we ought all to agree with him, for hu­man pride as­sumes too much when it be­lieves that death is at­tend­ed by such signs from heav­en.”

			We see that comets were grad­u­al­ly los­ing their pres­tige. Yet we read in a trea­tise of the as­tronomer Bernouil­li this sin­gu­lar re­mark: “If the head of the comet be not a vis­i­ble sign of the anger of God, the tail may well be.”

			Fear of the end of the world was reawak­ened by the ap­pear­ance of comets in 1773; a great pan­ic spread through­out Eu­rope, and Paris it­self was alarmed. Here is an ex­tract from the mem­oirs of Bachau­mont, ac­ces­si­ble to ev­ery read­er:

			“May 6th, 1773. In the last pub­lic meet­ing of the Acad­e­my of Sci­ences, M. de La­lande was to read by far the most in­ter­est­ing pa­per of all; this, how­ev­er, he was not able to do, for lack of time. It con­cerned the comets which, by ap­proach­ing the Earth, may cause rev­o­lu­tions, and dealt es­pe­cial­ly with that one whose re­turn is ex­pect­ed in eigh­teen years. But al­though he af­firmed that it was not one of those which would harm the Earth, and that, more­over, he had ob­served that one could not fix, with any ex­act­ness, the or­der of such oc­cur­rences, there ex­ists, nev­er­the­less, a very gen­er­al anx­i­ety.

			“May 9th. The cab­i­net of M. de La­lande is filled with the cu­ri­ous who come to ques­tion him con­cern­ing the above mem­oir, and, in or­der to re­as­sure those who have been alarmed by the ex­ag­ger­at­ed ru­mors cir­cu­lat­ed about it, he will doubt­less be forced to make it pub­lic. The ex­cite­ment has been so great that some ig­no­rant fa­nat­ics have be­sought the arch­bish­op to in­sti­tute prayers for forty hours, in or­der to avert the del­uge which men­aces us; and this prelate would have au­tho­rized these prayers, had not the Acad­e­my shown him the ridicule which such a step would pro­duce.

			“May 14th. The mem­oir of M. de La­lande has ap­peared. He says that it is his opin­ion that, of the six­ty known comets, eight, by their near ap­proach to the Earth, might pro­duce a pres­sure such that the sea would leave its bed and cov­er a part of the world.”

			In time, the ex­cite­ment died away. The fear of comets as­sumed a new form. They were no longer re­gard­ed as in­di­ca­tions of the anger of God, but their col­li­sion with the Earth was dis­cussed from a sci­en­tif­ic point of view, and these col­li­sions were not con­sid­ered free of dan­ger. At the close of the last cen­tu­ry, Laplace stat­ed his views on this ques­tion, in the forcible lan­guage which we have quot­ed in Chap­ter II.

			In this cen­tu­ry, pre­dic­tions con­cern­ing the end of the world have sev­er­al times been as­so­ci­at­ed with the ap­pear­ance of comets. It was an­nounced that the comet of Biela, for ex­am­ple, would in­ter­sect the Earth’s or­bit on Oc­to­ber 29, 1832, which it did, as pre­dict­ed. There was great ex­cite­ment. Once more the end of things was de­clared at hand. Hu­man­i­ty was threat­ened. What was go­ing to hap­pen?

			The or­bit, that is to say the path, of the Earth had been con­found­ed with the Earth it­self. The lat­ter was not to reach that point of its or­bit tra­versed by the comet un­til No­vem­ber 30th, more than a month af­ter the comet’s pas­sage, and the lat­ter was at no time to be with­in 20,000,000 leagues of us. Once more we got off with a fright.

			It was the same in 1857. Some prophet of ill omen had de­clared that the fa­mous comet of Charles V, whose pe­ri­od­ic time was thought to be three cen­turies, would re­turn on the 13th of June of that year. More than one timid soul was ren­dered anx­ious, and the con­fes­sion­als of Paris were more than usu­al­ly crowd­ed with pen­i­tents. An­oth­er pre­dic­tion was made pub­lic in 1872, in the name of an as­tronomer, who, how­ev­er, was not re­spon­si­ble for it—M. Plan­ta­mour, di­rec­tor of the Gene­va ob­ser­va­to­ry.

			As in the case of comets, so with oth­er un­usu­al phe­nom­e­na, such as to­tal so­lar eclipses, mys­te­ri­ous suns ap­pear­ing sud­den­ly in the skies, show­ers of shoot­ing stars, great vol­canic erup­tions ac­com­pa­nied with the dark­ness of night and seem­ing to threat­en the buri­al of the world in ash­es, earth­quakes over­throw­ing and en­gulf­ing hous­es and cities—all these grand and ter­ri­ble events have been con­nect­ed with the fear of an im­me­di­ate and uni­ver­sal end of men and things.

			The his­to­ry of eclipses alone would suf­fice to fill a vol­ume, no less in­ter­est­ing than the his­to­ry of comets. Con­fin­ing our at­ten­tion to a mod­ern ex­am­ple, one of the last to­tal eclipses of the Sun, vis­i­ble in France, that of Au­gust 12, 1654, had been fore­told by as­tronomers, and its an­nounce­ment had pro­duced great alarm. For some it meant the over­throw of states and the fall of Rome; for oth­ers it sig­ni­fied a new del­uge; there were those who be­lieved that noth­ing less than the de­struc­tion of the world by fire was in­evitable; while the more col­lect­ed an­tic­i­pat­ed the poi­son­ing of the at­mos­phere. Be­lief in these dread­ed re­sults were so wide­spread, that, in or­der to es­cape them, and by the ex­press or­der of physi­cians, many ter­ri­fied peo­ple shut them­selves up in closed cel­lars, warmed and per­fumed. We re­fer the read­er, es­pe­cial­ly, to the sec­ond evening of Les Mon­des of Fontenelle. An­oth­er writ­er of the same cen­tu­ry, Pe­tit, to whom we re­ferred a mo­ment ago, in his Dis­ser­ta­tion on the Na­ture of Comets says, that the con­ster­na­tion steadi­ly in­creased up to the fa­tal day, and that a coun­try cu­rate, un­able to con­fess all who be­lieved their last hour was at hand, at ser­mon time told his parish­ioners not to be in such haste, for the eclipse had been put off for a fort­night; and these good peo­ple were as ready to be­lieve in the post­pone­ment of the eclipse as they had been in its ma­lign in­flu­ence.

			At the time of the last to­tal so­lar eclipses vis­i­ble in France, name­ly, those of May 12, 1706; May 22, 1724, and Ju­ly 8, 1842, as al­so of the par­tial ones of Oc­to­ber 9, 1847; Ju­ly 28, 1851; March 15, 1858; Ju­ly 18, 1860, and De­cem­ber 22, 1870, there was more or less ap­pre­hen­sion on the part of the timid; at least, we know, from trust­wor­thy sources, that in each of these cas­es these nat­u­ral phe­nom­e­na were in­ter­pret­ed by a cer­tain class in Eu­rope as pos­si­ble signs of di­vine wrath, and in sev­er­al re­li­gious ed­u­ca­tion­al es­tab­lish­ments the pupils were re­quest­ed to of­fer up prayers as the time of the eclipse drew near. This mys­ti­cal in­ter­pre­ta­tion of the or­der of na­ture is slow­ly dis­ap­pear­ing among en­light­ened na­tions, and the next to­tal eclipse of the Sun, vis­i­ble in south­ern France on May 28, 1900, will prob­a­bly in­spire no fear on the French side of the Pyre­nees; but it might be pre­ma­ture to make the same state­ment re­gard­ing those who will ob­serve it from the Span­ish side of the moun­tains.

			Among un­civ­i­lized peo­ple these phe­nom­e­na ex­cite to­day the same ter­ror which they once did among us. This fact is fre­quent­ly at­test­ed by trav­ellers, es­pe­cial­ly in Africa. Dur­ing the eclipse of Ju­ly 18, 1860, in Al­ge­ria, men and wom­en re­sort­ed to prayer or fled af­fright­ed to their homes. Dur­ing the eclipse of Ju­ly 29, 1878, which was to­tal in the Unit­ed States, a ne­gro, sud­den­ly crazed with ter­ror, and per­suad­ed that the end of the world was com­ing, cut the throats of his wife and chil­dren.

			It must be ad­mit­ted that such phe­nom­e­na are well cal­cu­lat­ed to over­whelm the imag­i­na­tion. The Sun, the god of day, the star up­on whose light we are de­pen­dent, grows dim; and, just be­fore it be­comes ex­tin­guished, takes on a sick­ly and mourn­ful hue. The light of the sky pales, the an­i­mal cre­ation is strick­en with ter­ror, the beast of bur­den fal­ters at his task, the dog flees to its mas­ter, the hen re­treats with her brood to the coop, the birds cease their songs, and have been seen even to drop dead with fright. Ara­go re­lates that dur­ing the to­tal eclipse of the Sun at Per­pig­nan, on Ju­ly 8, 1842, twen­ty thou­sand spec­ta­tors were as­sem­bled, form­ing an im­pres­sive spec­ta­cle. “When the so­lar disc was near­ly ob­scured, an ir­re­sistible anx­i­ety took pos­ses­sion of ev­ery­body; each felt the need of shar­ing his im­pres­sions with his neigh­bor. A deep mur­mur arose, like that of the far away sea af­ter a storm. This mur­mur deep­ened as the cres­cent of light grew less, and when it had dis­ap­peared and sud­den dark­ness had su­per­vened, the si­lence which en­sued marked this phase of the eclipse as ac­cu­rate­ly as the pen­du­lum of our as­tro­nom­i­cal clock. The mag­nif­i­cence of the spec­ta­cle tri­umphed over the petu­lance of youth, over the fri­vol­ity which some peo­ple mis­take for a sign of su­pe­ri­or­i­ty, over the in­dif­fer­ence which the sol­dier fre­quent­ly as­sumes. A pro­found si­lence reigned al­so in the sky: the birds had ceased their songs. Af­ter a solemn in­ter­val of about two min­utes, joy­ous trans­ports and fran­tic ap­plause greet­ed with the same spon­tane­ity the first reap­pear­ance of the so­lar rays, and the melan­choly and in­de­fin­able sense of de­pres­sion gave way to a deep and un­feigned ex­ul­ta­tion which no one sought to mod­er­ate or re­press.”

			Ev­ery­one who wit­nessed this phe­nom­e­non, one of the most sub­lime which na­ture of­fers, was pro­found­ly moved, and took away with him an im­pres­sion nev­er to be for­got­ten. The peas­ants es­pe­cial­ly were ter­ri­fied by the dark­ness, as they be­lieved that they were los­ing their sight. A poor child, tend­ing his flock, com­plete­ly ig­no­rant of what was com­ing, saw the Sun slow­ly grow­ing dim in a cloud­less sky. When its light had en­tire­ly dis­ap­peared the poor child, com­plete­ly car­ried away by ter­ror, be­gan to cry and call for help. His tears flowed again when the first ray of light reap­peared. Re­as­sured, he clasped his hands, cry­ing, “O, beau­ti­ful sun!”

			Is not the cry of this child the cry of hu­man­i­ty?

			So long as eclipses were not known to be the nat­u­ral con­se­quences of the mo­tion of the Moon about the Earth, and be­fore it was un­der­stood that their oc­cur­rence could be pre­dict­ed with the ut­most pre­ci­sion, it was nat­u­ral that they should have pro­duced a deep im­pres­sion and been as­so­ci­at­ed with the idea of the end of the world. The same is true of oth­er ce­les­tial phe­nom­e­na and no­tably of the sud­den ap­pear­ance of un­known suns, an event much rar­er than an eclipse.

			The most cel­e­brat­ed of these ap­pear­ances was that of 1572. On the 11th of No­vem­ber of that year, about a month af­ter the mas­sacre of St. Bartholomew, a bril­liant star of the first mag­ni­tude sud­den­ly ap­peared in the con­stel­la­tion of Cas­siopeia. The stu­pe­fac­tion was gen­er­al, not on­ly on the part of the pub­lic, to which it was vis­i­ble ev­ery night in the sky, but al­so on the part of sci­en­tists, who could not ex­plain its ap­pear­ance. As­trologers found a so­lu­tion of the enig­ma in the as­ser­tion that it was the star of the Ma­gi, whose reap­pear­ance an­nounced the re­turn of the Son of God, the last judg­ment and the res­ur­rec­tion. This state­ment made a deep im­pres­sion up­on all class­es of so­ci­ety. The star grad­u­al­ly di­min­ished in splen­dor, and at the end of about eigh­teen months went out, with­out hav­ing caused any oth­er dis­as­ter than that which hu­man fol­ly it­self adds to the mis­ery of a none too pros­per­ous plan­et. Sci­ence records sev­er­al ap­pari­tions of this na­ture, but the above was the most re­mark­able. A like ag­i­ta­tion has ac­com­pa­nied all the grand phe­nom­e­na of na­ture, es­pe­cial­ly those which have been un­fore­seen. In the chron­i­cles of the mid­dle ages, and even in more re­cent mem­oirs, we read of the ter­ror which the au­ro­ra bo­re­alis, show­ers of shoot­ing stars and the fall of me­te­orites have pro­duced among the alarmed spec­ta­tors. Re­cent­ly, dur­ing the me­te­or show­er of No­vem­ber 27, 1872, when the sky was filled with more than forty thou­sand me­te­orites be­long­ing to the dis­persed comet of Biela, wom­en of the low­er class­es, at Nice es­pe­cial­ly, as al­so at Rome, in their ex­cite­ment sought in­for­ma­tion of those whom they thought able to ex­plain the cause of these ce­les­tial fire­works, which they had at once as­so­ci­at­ed with the end of the world and with the fall of the stars, which it was fore­told would ush­er in that last great event.

			Earth­quakes and vol­canic erup­tions have some­times at­tained such pro­por­tions as to lead to the fear that the end of the world was at hand. Imag­ine the state of mind of the in­hab­i­tants of Her­cu­la­neum and of Pom­peii when the erup­tion of Vesu­vius buried them in show­ers of ash­es! Was not this for them the end of the world? And more re­cent­ly, were not those who wit­nessed the erup­tion of Kraka­toa of the same opin­ion? Im­pen­e­tra­ble dark­ness last­ing eigh­teen hours, an at­mos­phere like a fur­nace, fill­ing the eyes, nose and ears with ash­es, the deep and in­ces­sant can­non­ade of the vol­cano, the fall­ing of pumice stones from the black sky, the ter­ri­ble scene il­lu­mi­nat­ed on­ly at in­ter­vals by the lurid light­ning or the fire­balls on the spars and rig­ging of ves­sels, the thun­der echo­ing from cloud and sea with an in­fer­nal mus­ketry, the show­er of ash­es turn­ing in­to a del­uge of mud—this was the ex­pe­ri­ence of the pas­sen­gers of a Ja­va ves­sel dur­ing the night of eigh­teen hours, from the 26th to the 28th of Au­gust, 1883, when a por­tion of the is­land of Kraka­toa was hurled in­to the air, and the sea, af­ter hav­ing first re­treat­ed, swept up­on the shore to a height of thir­ty-five me­ters and to a dis­tance of from one to ten kilo­me­ters over a coast­line of five hun­dred kilo­me­ters, and in the re­flux car­ried away with it the four cities, Tjiringin, Mérak, Telok-Bé­tong and An­jer, and the en­tire pop­u­la­tion of the re­gion, more than forty thou­sand souls. For a long time the progress of ves­sels was hin­dered by float­ing bod­ies in­ex­tri­ca­bly in­ter­laced; and hu­man fin­gers, with their nails, and frag­ments of heads, with their hair were found in the stom­achs of fish­es. Those who es­caped, or who saw the catas­tro­phe from some ves­sel, and lived to wel­come again the light of day, which had seemed for­ev­er ex­tin­guished, re­late in ter­ror with what res­ig­na­tion they ex­pect­ed the end of the world, per­suad­ed that its very foun­da­tions were giv­ing way and that the knell of a uni­ver­sal doom had sound­ed. One eye­wit­ness as­sures us that he would not again pass through such an ex­pe­ri­ence for all the wealth that could be imag­ined. The Sun was ex­tin­guished and death seemed to reign sov­er­eign over na­ture. This erup­tion, more­over, was of such ter­rif­ic vi­o­lence that it was heard through the Earth at the an­tipodes; it reached an al­ti­tude of twen­ty thou­sand me­ters, pro­duc­ing an at­mo­spher­ic dis­tur­bance which made the cir­cuit of the en­tire globe in thir­ty-five hours (the barom­e­ter fell four mil­lime­ters in Paris even), and left for more than a year in the up­per lay­ers of the at­mos­phere a fine dust, which, il­lu­mined by the Sun, gave rise to those mag­nif­i­cent twi­light dis­plays ad­mired so much through­out the world.

			These are for­mi­da­ble dis­tur­bances, par­tial ends of the world. Cer­tain earth­quakes de­serve ci­ta­tion with these ter­ri­ble vol­canic erup­tions, so dis­as­trous have been their con­se­quences. In the Earth­quake of Lis­bon, No­vem­ber 1, 1755, thir­ty thou­sand per­sons per­ished; the shock was felt over an area four times as large as that of Eu­rope. When Li­ma was de­stroyed, Oc­to­ber 28, 1724, the sea rose twen­ty-sev­en me­ters above its or­di­nary lev­el, rushed up­on the city and erased it so com­plete­ly that not a sin­gle house was left. Ves­sels were found in the fields sev­er­al kilo­me­ters from the shore. On De­cem­ber 10, 1869, the in­hab­i­tants of the city of On­lah, in Asia Mi­nor, alarmed by sub­ter­ranean nois­es and a first vi­o­lent trem­bling of the Earth, took refuge on a neigh­bor­ing hill­top, whence, to their stu­pe­fac­tion, they saw sev­er­al crevass­es open in the city which with­in a few mo­ments en­tire­ly dis­ap­peared in the bow­els of the Earth. We have di­rect ev­i­dence that un­der cir­cum­stances far less dra­mat­ic, as for ex­am­ple on the oc­ca­sion of the Earth­quake at Nice, Feb­ru­ary 23, 1887, the idea of the end of the world was the very first which pre­sent­ed it­self to the mind.

			The his­to­ry of the Earth fur­nish­es a re­mark­able num­ber of like dra­mas, catas­tro­phes of a par­tial char­ac­ter, threat­en­ing the world’s fi­nal de­struc­tion. It is fit­ting that we should de­vote a mo­ment to the con­sid­er­a­tion of these great phe­nom­e­na, as al­so to the his­to­ry of that be­lief in the end of the world which has ap­peared in ev­ery age, though mod­i­fied by the progress of hu­man knowl­edge. Faith has in part dis­ap­peared; mys­tery and su­per­sti­tion, which struck the imag­i­na­tion of our an­ces­tors, and which has been so cu­ri­ous­ly rep­re­sent­ed in the por­tals of our great cathe­drals, and in the sculp­ture and paint­ing in­spired by Chris­tian tra­di­tions, this the­o­log­i­cal as­pect of the last great day, has giv­en place to the sci­en­tif­ic study of the prob­a­ble life of the so­lar sys­tem to which we be­long. The geo­cen­tric and an­thro­pocen­tric con­cep­tion of the uni­verse, which makes man the cen­ter and end of cre­ation, has be­come grad­u­al­ly trans­formed and has at last dis­ap­peared; for we know that our hum­ble plan­et is but an is­land in the in­fi­nite, that hu­man his­to­ry has thus far been found­ed on pure il­lu­sions, and that the dig­ni­ty of man con­sists in his in­tel­lec­tu­al and moral worth. Is not the des­tiny and sov­er­eign end of the hu­man mind the ex­act knowl­edge of things, the search af­ter truth?

			Dur­ing the nine­teenth cen­tu­ry, evil prophets, more or less sin­cere, have twen­ty-five times an­nounced the end of the world, bas­ing their prophe­cies up­on ca­bal­is­tic cal­cu­la­tions des­ti­tute of se­ri­ous foun­da­tion. Like pre­dic­tions will re­cur so long as the race ex­ists.

			But this his­toric in­ter­lude, al­though op­por­tune, has for a mo­ment in­ter­rupt­ed our nar­ra­tive. Let us has­ten to re­turn to the twen­ty-fifth cen­tu­ry, for we have reached its most crit­i­cal mo­ment.

		
	
		
			VII

			In­ex­orably, with a fa­tal­i­ty no pow­er could ar­rest, like a pro­jec­tile speed­ing from the mouth of a can­non to­ward the tar­get, the comet con­tin­ued to ad­vance, fol­low­ing its ap­point­ed path, and hur­ry­ing, with an ev­er-in­creas­ing ve­loc­i­ty, to­ward the point in space at which the Earth would be found on the night of Ju­ly 14–15. The fi­nal cal­cu­la­tions were ab­so­lute­ly with­out er­ror. These two heav­en­ly bod­ies—the Earth and the comet—were to meet like two trains, rush­ing head­long up­on each oth­er, with re­sist­less mo­men­tum, as if im­pelled to mu­tu­al de­struc­tion by an in­sa­tiable rage. But in the present in­stance the ve­loc­i­ty of shock would be 865 times that of two ex­press trains hav­ing each a speed of one hun­dred kilo­me­ters per hour.

			Dur­ing the night of Ju­ly 13–14, the comet spread over near­ly the en­tire sky, and whirl­winds of fire could be seen by the naked eye, ed­dy­ing about an ax­is oblique to the zenith. The ap­pear­ance was that of an army of flam­ing me­te­ors, in whose midst the flash­ing light­ning pro­duced the ef­fect of a fu­ri­ous com­bat. The burn­ing star had a rev­o­lu­tion of its own, and seemed to be con­vulsed with pain, like a liv­ing thing. Im­mense jets of flame is­sued from var­i­ous cen­ters, some of a green­ish hue, oth­ers red as blood, while the most bril­liant were of a daz­zling white­ness. It was ev­i­dent that the Sun was act­ing pow­er­ful­ly up­on this whirlpool of gas­es, de­com­pos­ing cer­tain of them, form­ing det­o­nat­ing com­pounds, elec­tri­fy­ing the near­er por­tions, and re­pelling the smoke from about the im­mense nu­cle­us which was bear­ing down up­on the world. The comet it­self emit­ted a light far dif­fer­ent from the sun­light re­flect­ed by the en­velop­ing va­pors; and its flames, shoot­ing forth in ev­er-in­creas­ing vol­ume, gave it the ap­pear­ance of a mon­ster, pre­cip­i­tat­ing it­self up­on the Earth to de­vour it. Per­haps the most strik­ing fea­ture of this spec­ta­cle was the ab­sence of all sound. At Paris, as else­where, dur­ing that event­ful night, the crowd in­stinc­tive­ly main­tained si­lence, spell­bound by an in­de­scrib­able fas­ci­na­tion, en­deav­or­ing to catch some echo of the ce­les­tial thun­der—but not a sound was heard.

			The moon rose full, show­ing green up­on the fiery back­ground of the sky, but with­out bril­lian­cy and cast­ing no shad­ows. The night was no more night, for the stars had dis­ap­peared, and the sky glowed with an in­tense light.

			The comet was ap­proach­ing the Earth with a ve­loc­i­ty of 41,000 me­ters per sec­ond, or 2460 kilo­me­ters per minute, that is, 147,600 kilo­me­ters per hour; and the Earth was it­self trav­el­ling through space, from west to east, at the rate of 29,000 me­ters per sec­ond, 1740 kilo­me­ters per minute, or 104,400 kilo­me­ters per hour, in a di­rec­tion oblique to the or­bit of the comet, which for any merid­i­an ap­peared at mid­night in the north­east. Thus, in virtue of their ve­loc­i­ties, these two ce­les­tial bod­ies were near­ing each oth­er at the rate of 173,000 kilo­me­ters per hour. When ob­ser­va­tion, which was in en­tire ac­cord with the com­pu­ta­tions pre­vi­ous­ly made, es­tab­lished the fact that the nu­cle­us of the comet was at a dis­tance no greater than that of the Moon, ev­ery­one knew that two hours lat­er the first phe­nom­e­na of the com­ing shock would be­gin.

			Con­trary to all ex­pec­ta­tion, Fri­day and Sat­ur­day, the 13th and 14th of Ju­ly were, like the pre­ced­ing days, won­der­ful­ly beau­ti­ful; the sun shone in a cloud­less sky, the air was tran­quil, the tem­per­a­ture rather high, but cooled by a light, re­fresh­ing breeze. Na­ture was in a joy­ous mood, the coun­try was lux­u­ri­ant with beau­ty, the streams mur­mured in the val­leys, the birds sang in the woods; but the dwelling places of man were heartrend­ing­ly sad. Hu­man­i­ty was pros­trat­ed with ter­ror, and the im­pas­si­ble calm of na­ture stood over against the ag­o­niz­ing fear of the hu­man heart in painful and har­row­ing con­trast.

			Two mil­lions of peo­ple had fled to Aus­tralia from Paris, Lon­don, Vi­en­na, Berlin, St. Pe­ters­burg, Rome and Madrid. As the day of col­li­sion ap­proached, the Transat­lantic Nav­i­ga­tion Com­pa­ny had been obliged to in­crease three­fold, four­fold, and even ten­fold, the num­ber of air­ships, which set­tled like flocks of birds up­on San Fran­cis­co, Hon­olu­lu, Noumea, and the Aus­tralian cities of Mel­bourne, Syd­ney and Pax. But this ex­o­dus of mil­lions rep­re­sent­ed on­ly the for­tu­nate mi­nor­i­ty, and their ab­sence was scarce­ly no­ticed in the towns and vil­lages, swarm­ing with rest­less and anx­ious life.

			Haunt­ed by the fear of un­known per­ils, for sev­er­al nights no one had been able to close their eyes, or even dared to go to bed. To do so, seemed to court the last sleep and to aban­don all hope of awak­en­ing again. Ev­ery face was livid with ter­ror, ev­ery eye was sunken; the hair was di­shev­elled, the coun­te­nance hag­gard and stamped with the im­press of the most fright­ful an­guish which had ev­er preyed up­on the hu­man soul.

			The at­mos­phere was grow­ing dri­er and warmer. Since the evening be­fore, no one had bethought him­self of food, and the stom­ach, usu­al­ly so im­pe­ri­ous in its de­mands, craved for noth­ing. A burn­ing thirst was the first phys­i­o­log­i­cal ef­fect of the dry­ness of the at­mos­phere, and the most self-re­strained sought, in ev­ery pos­si­ble way, to quench it, though with­out suc­cess. Phys­i­cal pain had be­gun its work, and was soon to dom­i­nate men­tal suf­fer­ing. Hour by hour, res­pi­ra­tion be­came more dif­fi­cult, more ex­haust­ing and more painful. Lit­tle chil­dren, in the pres­ence of this new suf­fer­ing, ap­pealed in tears to their moth­ers.

			At Paris, Lon­don, Rome and St. Pe­ters­burg, in ev­ery cap­i­tal, in ev­ery city, in ev­ery vil­lage, the ter­ri­fied pop­u­la­tion wan­dered about dis­tract­ed­ly, like ants when their habi­ta­tions are dis­turbed. All the busi­ness of or­di­nary life was ne­glect­ed, aban­doned, for­got­ten; ev­ery project was set aside. No one cared any longer for any­thing, for his house, his fam­i­ly, his life. There ex­ist­ed a moral pros­tra­tion and de­jec­tion, more com­plete than even that which is pro­duced by sea­sick­ness. Some few, aban­don­ing them­selves to the ex­al­ta­tion of love, seemed to live on­ly for each oth­er, strangers to the uni­ver­sal pan­ic.

			Catholic and Protes­tant church­es, Jew­ish syn­a­gogues, Greek chapels, Mo­hammedan mosques and Bud­dhist tem­ples, the sanc­tu­ar­ies of the new Gal­li­can re­li­gion—in short, the places of as­sem­bly of ev­ery sect in­to which the idio­syn­cra­sies of be­lief had di­vid­ed mankind, were thronged by the faith­ful on that mem­o­rable day of Fri­day, Ju­ly 13th; and even at Paris the crowds be­sieg­ing the por­tals were such that no one could get near the church­es, with­in which were to be seen vast mul­ti­tudes, all pros­trate up­on the ground. Prayers were mut­tered in low tones, but no chant, no or­gan, no bell was to be heard. The con­fes­sion­als were sur­round­ed by pen­i­tents, wait­ing their turn, as in those ear­ly days of sin­cere and naive faith de­scribed by the his­to­ri­ans of the mid­dle ages.

			Ev­ery­where on the streets and on the boule­vards the same si­lence reigned; not a sound dis­turbed the hush, noth­ing was sold, no pa­per was print­ed; avi­a­tors, aero­planes, di­ri­gi­ble bal­loons were no more to be seen; the on­ly ve­hi­cles pass­ing were the hears­es bear­ing to the cre­ma­to­ries the first vic­tims of the comet, al­ready nu­mer­ous. The days of Ju­ly 13th and 14th had passed with­out in­ci­dent, but with what anx­i­ety the fate­ful night was await­ed! Nev­er, per­haps, had there been so mag­nif­i­cent a sun­set, nev­er a sky so pure! The orb of day seemed to go down in a sea of gold and pur­ple; its red disc dis­ap­peared be­low the hori­zon, but the stars did not rise—and night did not come! To the day­light suc­ceed­ed a day of cometary and lu­nar splen­dor, il­lu­mi­nat­ed by a daz­zling light, re­call­ing that of the au­ro­ra bo­re­alis, but more in­tense, em­a­nat­ing from an im­mense blaz­ing fo­cus, which had not been vis­i­ble dur­ing the day be­cause it had been be­low the hori­zon, but which would cer­tain­ly have ri­valled the Sun in bril­lian­cy. Amid the uni­ver­sal plaint of na­ture, this lu­mi­nous cen­ter rose in the west al­most at the same time with the full moon, which climbed the sky with it like a sac­ri­fi­cial vic­tim as­cend­ing the fu­ner­al pyre. The moon paled as it mount­ed high­er, but the comet in­creased in bright­ness as the sun sank be­low the west­ern hori­zon, and now, when the hour of night had come, it reigned supreme, a va­porous, scar­let sun, with flames of yel­low and green, like im­mense ex­tend­ed wings. To the ter­ri­fied spec­ta­tor it seemed some enor­mous gi­ant, tak­ing sov­er­eign pos­ses­sion of earth and sky.

			Al­ready the cometary fringes had in­vad­ed the lu­nar or­bit. At any mo­ment they would reach the rar­er lim­its of the Earth’s at­mos­phere, on­ly two hun­dred kilo­me­ters away.

			Then ev­ery­one be­held, as it were, a vast con­fla­gra­tion, kin­dled over the whole ex­tent of the hori­zon, throw­ing sky­ward lit­tle vi­o­let flames, and al­most im­me­di­ate­ly the bril­lian­cy of the comet di­min­ished, doubt­less be­cause just be­fore touch­ing the Earth it had en­tered in­to the shad­ow of the plan­et and had lost that part of its light which came from the Sun. This ap­par­ent de­crease in bril­lian­cy was chiefly due to con­trast, for when the eye, less daz­zled, had be­come ac­cus­tomed to this new light, it seemed al­most as in­tense as the for­mer, but of a sick­ly, lurid, sepul­chral hue. Nev­er be­fore had the Earth been bathed in such a light, which at first seemed to be col­or­less, emit­ting light­ning flash­es from its pale and wan depths. The dry­ness of the air, hot as the breath of a fur­nace, be­came in­tol­er­a­ble, and a hor­ri­ble odor of sul­phur, prob­a­bly due to the su­per-elec­tri­fied ozone, poi­soned the at­mos­phere. Ev­ery­one be­lieved his last hour was at hand. A ter­ri­ble cry dom­i­nat­ed ev­ery oth­er sound. The Earth is on fire! The Earth is on fire! In­deed, the en­tire hori­zon was now il­lu­mi­nat­ed by a ring of bluish flame, sur­round­ing the Earth like the flames of a fu­ner­al pile. This, as had been pre­dict­ed, was the car­bon­ic-ox­ide, whose com­bus­tion in the air pro­duced car­bon­ic-an­hy­dride.

			Sud­den­ly, as the ter­ri­fied spec­ta­tor gazed silent and awestruck, hold­ing his very breath in a stu­por of fear, the vault of heav­en seemed rent asun­der from zenith to hori­zon, and from this yawn­ing chasm, as from an enor­mous mouth, was vom­it­ed forth jets of daz­zling green­ish flame, en­velop­ing the Earth in a glare so blind­ing, that all who had not al­ready sought shel­ter, men and wom­en, the old and the young, the bold as well as the timid, all rushed with the im­petu­os­i­ty of an avalanche to the cel­lar­ways, al­ready choked with peo­ple. Many were crushed to death, or suc­cumbed to apoplexy, aneuris­mal rup­tures, and wild delir­i­um re­sult­ing in brain fever.

			On the ter­races and in the ob­ser­va­to­ries, how­ev­er, the as­tronomers had re­mained at their posts, and sev­er­al had suc­ceed­ed in tak­ing an un­in­ter­rupt­ed se­ries of pho­to­graphs of the sky changes; and from this time, but for a very brief in­ter­val, with the ex­cep­tion of a few coura­geous spir­its, who dared to gaze up­on the aw­ful spec­ta­cle from be­hind the win­dows of some up­per apart­ment, they were the sole wit­ness­es of the col­li­sion.

			Com­pu­ta­tion had in­di­cat­ed that the Earth would pen­e­trate the heart of the comet as a bul­let would pen­e­trate a cloud, and that the tran­sit, reck­on­ing from the first in­stant of con­tact of the out­er zones of the comet’s at­mos­phere with those of the Earth, would con­sume four and one-half hours—a fact eas­i­ly es­tab­lished, inas­much as the comet, hav­ing a di­am­e­ter about six­ty-five times that of the Earth, would be tra­versed, not cen­tral­ly, but at one-quar­ter of the dis­tance from the cen­ter, with a ve­loc­i­ty of about 173,000 kilo­me­ters per hour. Near­ly forty min­utes af­ter the first in­stant of con­tact, the heat of this in­can­des­cent fur­nace, and the hor­ri­ble odor of sul­phur, be­came so suf­fo­cat­ing that a few mo­ments more of such tor­ture would have suf­ficed to de­stroy ev­ery ves­tige of life. Even the as­tronomers crept painful­ly from room to room with­in the ob­ser­va­to­ries which they had en­deav­ored to close her­met­i­cal­ly, and sought shel­ter in the cel­lars; and the young com­putor, whose ac­quain­tance we have al­ready made, was the last to re­main on the ter­race, at Paris—a few sec­onds on­ly, but long enough to wit­ness the ex­plo­sion of a for­mi­da­ble bolide, which was rush­ing south­ward with the ve­loc­i­ty of light­ning. But strength was lack­ing for fur­ther ob­ser­va­tions. One could breathe no longer. Be­sides the heat and the dry­ness, so de­struc­tive to ev­ery vi­tal func­tion, there was the car­bon­ic-ox­ide which was al­ready be­gin­ning to poi­son the at­mos­phere. The ears were filled with a dull, roar­ing sound, the heart beat ev­er more and more vi­o­lent­ly; and still this chok­ing odor of sul­phur! At the same time a fiery rain fell from ev­ery quar­ter of the sky, a rain of shoot­ing stars, the im­mense ma­jor­i­ty of which did not reach the Earth, al­though many fell up­on the roofs, and the fires which they kin­dled could be seen in ev­ery di­rec­tion. To these fires from heav­en the fires of earth now made an­swer, and the world was sur­round­ed with elec­tric flash­es, as by an army. Ev­ery­one, with­out think­ing for an in­stant of flight, had aban­doned all hope, ex­pect­ing ev­ery mo­ment to be buried in the ru­ins of the world, and those who still clung to each oth­er, and whose on­ly con­so­la­tion was that of dy­ing to­geth­er, clung clos­er, in a last em­brace.

			But the main body of the ce­les­tial army had passed, and a sort of rar­efac­tion, of vac­u­um, was pro­duced in the at­mos­phere, per­haps as the re­sult of me­te­oric ex­plo­sions; for sud­den­ly the win­dows were shat­tered, blown out­wards, and the doors opened of them­selves. A vi­o­lent wind arose, adding fury to the con­fla­gra­tion. Then the rain fell in tor­rents, but re­an­i­mat­ing at the same time the ex­tin­guished hope of life, and wak­ing mankind from its night­mare.

			
				“The Twen­ty-Fifth Cen­tu­ry! Death of the Pope and all the bish­ops! Fall of the comet at Rome! Pa­per, sir?”

			

			Scarce­ly a half hour had passed be­fore peo­ple be­gan to is­sue from their cel­lars, feel­ing again the joy of liv­ing, and re­cov­er­ing grad­u­al­ly from their ap­a­thy. Even be­fore one had re­al­ly be­gun to take any ac­count of the fires which were still rag­ing, not­with­stand­ing the del­uge or rain, the scream of the news­boy was heard in the hard­ly awak­ened streets. Ev­ery­where, at Paris, Mar­seilles, Brus­sels, Lon­don, Vi­en­na, Turin and Madrid, the same news was be­ing shout­ed, and be­fore car­ing for the fires which were spread­ing on ev­ery side, ev­ery­one bought the pop­u­lar one-cent sheet, with its six­teen il­lus­trat­ed pages fresh from the press.

			
				“The Pope and the car­di­nals crushed to death! The sa­cred col­lege de­stroyed by the comet! Ex­tra! Ex­tra!”

			

			The news­boys drove a busy trade, for ev­ery­one was anx­ious to know the truth of these an­nounce­ments, and ea­ger­ly bought the great pop­u­lar so­cial­is­tic pa­per.

			This is what had tak­en place. The Amer­i­can He­brew, to whom we have al­ready re­ferred, and who, on the pre­ced­ing Tues­day, had man­aged to make sev­er­al mil­lions by the re­open­ing of the Paris and Chica­go ex­changes, had not for a mo­ment yield­ed to de­spair, and, as in oth­er days, the monas­ter­ies had ac­cept­ed be­quests made in view of the end of the world, so our in­de­fati­ga­ble spec­u­la­tor had thought best to re­main at his tele­phone, which he had caused to be tak­en down for the nonce in­to a vast sub­ter­ranean gallery, her­met­i­cal­ly closed. Con­trol­ling spe­cial wires unit­ing Paris with the prin­ci­pal cities of the world, he was in con­stant com­mu­ni­ca­tion with them. The nu­cle­us of the comet had con­tained with­in its mass of in­can­des­cent gas a cer­tain num­ber of sol­id ura­no­lites, some of which mea­sured sev­er­al kilo­me­ters in di­am­e­ter. One of these mass­es had struck the Earth not far from Rome, and the Ro­man cor­re­spon­dent had sent the fol­low­ing news by phono­gram:

			
				“All the car­di­nals and prelates of the coun­cil were as­sem­bled in solemn fête un­der the dome of St. Pe­ter. In this grand­est tem­ple of Chris­ten­dom, splen­did­ly il­lu­mi­nat­ed at the solemn hour of mid­night, amid the pi­ous in­vo­ca­tions of the chant­ing broth­er­hoods, the al­tars smok­ing with the per­fumed in­cense, and the or­gans fill­ing the re­cess­es of the im­mense church with their tones of thun­der, the Pope, seat­ed up­on his throne, saw pros­trate at his feet his faith­ful peo­ple from ev­ery quar­ter of the world; but as he rose to pro­nounce the fi­nal bene­dic­tion a mass of iron, half as large as the city it­self, fall­ing from the sky with the ra­pid­i­ty of light­ning, crushed the as­sem­bled mul­ti­tudes, pre­cip­i­tat­ing them in­to an abyss of un­known depth, a ver­i­ta­ble pit of hell. All Italy was shak­en, and the roar of the thun­der was heard at Mar­seilles.”

			

			The bolide had been seen in ev­ery city through­out Italy, through the show­ers of me­te­orites and the burn­ing at­mos­phere. It had il­lu­mined the Earth like a new sun with a bril­liant red light, and a ter­ri­ble rend­ing had fol­lowed its fall, as if the sky had re­al­ly been split from top to bot­tom. (This was the bolide which the young cal­cu­la­tor of the ob­ser­va­to­ry of Paris had ob­served when, in spite of her zeal, the suf­fo­cat­ing fumes had driv­en her from the ter­race.)

			Seat­ed at his tele­phone, our spec­u­la­tor re­ceived his despatch­es and gave his or­ders, dic­tat­ing sen­sa­tion­al news to his jour­nal, which was print­ed si­mul­ta­ne­ous­ly in all the prin­ci­pal cities of the world. A quar­ter of an hour lat­er these despatch­es ap­peared on the first page of the Twen­ty-Fifth Cen­tu­ry, in New York, St. Pe­ters­burg and Mel­bourne, as al­so in the cap­i­tals near­er Paris; an hour af­ter the first edi­tion a sec­ond was an­nounced.

			
				“Paris in flames! The cities of Eu­rope de­stroyed! Rome in ash­es! Here’s your Twen­ty-Fifth Cen­tu­ry, sec­ond edi­tion!”

			

			And in this new edi­tion there was a very close­ly writ­ten ar­ti­cle, from the pen of an ac­com­plished cor­re­spon­dent, deal­ing with the con­se­quences of the de­struc­tion of the sa­cred col­lege.

			
				“Twen­ty-Fifth Cen­tu­ry, fourth edi­tion! New vol­cano in Italy! Rev­o­lu­tion in Naples! Pa­per, sir?”

			

			The sec­ond had been fol­lowed by the fourth edi­tion with­out any re­gard to a third. It told how a bolide, weigh­ing ten thou­sand tons, or per­haps more, had fall­en with the ve­loc­i­ty above stat­ed up­on the sol­fa­tara of Poz­zuoli, pen­e­trat­ing and break­ing in the light and hol­low crust of the an­cient crater. The flames be­low had burst forth in a new vol­cano, which, with Vesu­vius, il­lu­mi­nat­ed the Elysian fields.

			
				“Twen­ty-Fifth Cen­tu­ry, sixth edi­tion! New is­land in the Mediter­ranean! Con­quests of Eng­land!”

			

			A frag­ment of the head of the comet had fall­en in­to the Mediter­ranean to the west of Rome, form­ing an ir­reg­u­lar is­land, fif­teen hun­dred me­ters in length by sev­en hun­dred in width, with an al­ti­tude of about two hun­dred me­ters. The sea had boiled about it, and huge tidal waves had swept the shores. But there hap­pened to be an En­glish­man near­by, whose first thought was to land in a creek of the new­ly formed is­land, and scal­ing a rock, to plant the British flag up­on its high­est peak.

			Mil­lions of copies of the jour­nal of the fa­mous spec­u­la­tor were dis­trib­uted broad­cast over the world dur­ing this night of Ju­ly 14th, with ac­counts of the dis­as­ter, dic­tat­ed by tele­phone from the of­fice of its di­rec­tor, who had tak­en mea­sures to mo­nop­o­lize ev­ery item of news. Ev­ery­where these edi­tions were ea­ger­ly read, even be­fore the nec­es­sary pre­cau­tions were tak­en to ex­tin­guish the con­fla­gra­tions still rag­ing. From the out­set, the rain had af­ford­ed un­ex­pect­ed suc­cor, yet the ma­te­ri­al loss­es were im­mense, not­with­stand­ing the pre­vail­ing use of iron in build­ing con­struc­tion.

			
				“Twen­ty-Fifth Cen­tu­ry, tenth edi­tion! Great mir­a­cle at Rome!”

			

			What mir­a­cle, it was easy enough to ex­plain. In this lat­est edi­tion, the Twen­ty-Fifth Cen­tu­ry an­nounced that its cor­re­spon­dent at Rome had giv­en cir­cu­la­tion to a ru­mor which proved to be with­out foun­da­tion; that the bolide had not de­stroyed Rome at all, but had fall­en quite a dis­tance out­side the city. St. Pe­ter and the Vat­i­can had been mirac­u­lous­ly pre­served. But hun­dreds of mil­lions of copies were sold in ev­ery coun­try of the world. It was an ex­cel­lent stroke of busi­ness.

			The cri­sis had passed. Lit­tle by lit­tle, men re­cov­ered their self-pos­ses­sion, re­joic­ing in the mere fact of liv­ing.

			Through­out the night, the sky over­head was il­lu­mi­nat­ed by the lurid light of the comet, and by the me­te­orites which still fell in show­ers, kin­dled on ev­ery side new con­fla­gra­tions. When day came, about half past three in the morn­ing, more than three hours had passed since the head of the comet had col­lid­ed with the Earth; the nu­cle­us had passed in a south­west­er­ly di­rec­tion, and the Earth was still en­tire­ly buried in the tail. The shock had tak­en place at eigh­teen min­utes af­ter mid­night; that is to say, fifty-eight min­utes af­ter mid­night, Paris time, ex­act­ly as pre­dict­ed by the pres­i­dent of the As­tro­nom­i­cal so­ci­ety of France, whose state­ment our read­ers may re­mem­ber.

			Al­though, at the in­stant of col­li­sion, the greater part of the hemi­sphere on the side of the comet had been ef­fect­ed by the con­strict­ing dry­ness, the suf­fo­cat­ing heat and the poi­sonous sul­phurous odors, as well as by dead­en­ing stu­por, due to the re­sis­tance en­coun­tered by the comet in travers­ing the at­mos­phere, the su­per­sat­u­ra­tion of the ozone with elec­tric­i­ty, and the mix­ture of ni­tro­gen pro­tox­ide with the up­per air, the oth­er hemi­sphere had ex­pe­ri­enced no oth­er dis­tur­bance than that which fol­lowed in­evitably from the de­stroyed at­mo­spher­ic equi­lib­ri­um. For­tu­nate­ly, the comet had on­ly skimmed the Earth, and the shock had not been cen­tral. Doubt­less, al­so, the at­trac­tion of the Earth had had much to do with the fall of the bolides in Italy and the Mediter­ranean. At all events, the or­bit of the comet had been en­tire­ly al­tered by this per­tur­ba­tion, while the Earth and the Moon con­tin­ued tran­quil­ly on their way about the Sun, as if noth­ing had hap­pened. The or­bit of the comet had been changed by the Earth’s at­trac­tion from a par­a­bola to an el­lipse, its aphe­lion be­ing sit­u­at­ed near the eclip­tic. When lat­er sta­tis­tics of the comet’s vic­tims were ob­tained, it was found that the num­ber of the dead was one-for­ti­eth of the pop­u­la­tion of Eu­rope. In Paris alone, which ex­tend­ed over a part of the de­part­ments for­mer­ly known as the Seine and Seine-et-Oise, and which con­tained nine mil­lion in­hab­i­tants, there was more than two hun­dred thou­sand deaths.

			Pri­or to the fa­tal week, the mor­tal­i­ty had in­creased three­fold, and on the 10th four­fold. This rate of in­crease had been ar­rest­ed by the con­fi­dence pro­duced by the ses­sions of the In­sti­tute, and had even di­min­ished sen­si­bly dur­ing Wednes­day. Un­for­tu­nate­ly, as the threat­en­ing star drew near, the pan­ic had re­sumed its sway. On the fol­low­ing Thurs­day the nor­mal mor­tal­i­ty rate had in­creased five­fold, and those of weak con­sti­tu­tion had suc­cumbed. On Fri­day, the 13th, the day be­fore the dis­as­ter, ow­ing to pri­va­tions of ev­ery kind, the ab­sence of food and sleep, the heat and fever­ish con­di­tion which it in­duced, the ef­fect of the ex­cite­ment up­on the heart and brain, the mor­tal­i­ty at Paris had reached the hith­er­to un­heard of fig­ure of ten thou­sand! On the event­ful night of the 14th, ow­ing to the crowd­ed con­di­tion of the cel­lars, the vi­ti­a­tion of the at­mos­phere by the car­bon­ic-ox­ide gas, and suf­fo­ca­tion due to the dry­ing up of the lin­ing mem­brane of the throat, pul­monary con­ges­tion, anaes­the­sia, and ar­rest of the cir­cu­la­tion, the vic­tims were more nu­mer­ous than those of the bat­tles of for­mer times, the to­tal for that day reach­ing the enor­mous sum of more than one hun­dred thou­sand. Some of those mor­tal­ly ef­fect­ed lived un­til the fol­low­ing day, and a cer­tain num­ber sur­vived longer, but in a hope­less con­di­tion. Not un­til a week had elapsed was the nor­mal death-rate reestab­lished. Dur­ing this dis­as­trous month 17,500 chil­dren were born at Paris, but near­ly all died. Med­i­cal sta­tis­tics, sub­tract­ing from the gen­er­al to­tal the nor­mal mean, based up­on a death-rate of twen­ty for ev­ery one thou­sand in­hab­i­tants, that is, 492 per day, or 15,252 for the month, which rep­re­sents the num­ber of those who would have died in­de­pen­dent­ly of the comet, as­cribed to the lat­ter the dif­fer­ence be­tween these two num­bers, name­ly, 222,633; of these, more than one-half, or more than one hun­dred thou­sand, died of fear, by syn­cope, aneurisms or cere­bral con­ges­tions.

			But this cat­a­clysm did not bring about the end of the world. The loss­es were made good by an ap­par­ent in­crease in hu­man vi­tal­i­ty, such as had been ob­served for­mer­ly af­ter de­struc­tive wars; the Earth con­tin­ued to re­volve in the light of the Sun, and hu­man­i­ty to ad­vance to­ward a still high­er des­tiny.

			The comet had, above all, been the pre­text for the dis­cus­sion of ev­ery pos­si­ble phase of this great and im­por­tant sub­ject—the end of the world.
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			I

			The events which we have just de­scribed, and the dis­cus­sions to which they gave rise, took place in the twen­ty-fifth cen­tu­ry of the Chris­tian era. Hu­man­i­ty was not de­stroyed by the shock of the comet, al­though this was the most mem­o­rable event in its en­tire his­to­ry, and one nev­er for­got­ten, not­with­stand­ing the many trans­for­ma­tions which the race has since un­der­gone. The Earth had con­tin­ued to ro­tate and the Sun to shine; lit­tle chil­dren had be­come old men, and their places had been filled by oth­ers in the eter­nal suc­ces­sion of gen­er­a­tions. Cen­turies and ages had suc­ceed­ed each oth­er, and hu­man­i­ty, slow­ly ad­vanc­ing in knowl­edge and hap­pi­ness, through a thou­sand tran­si­to­ry in­ter­rup­tions, had reached its apogee and ac­com­plished its des­tiny.

			But how vast these se­ries of trans­for­ma­tions—phys­i­cal and men­tal!

			The pop­u­la­tion of Eu­rope, from the year 1900 to the year 3000, had in­creased from 375 to 700 mil­lions; that of Asia, from 875 to 1000 mil­lions; that of the Amer­i­c­as, from 120 to 1,500 mil­lions; that of Africa, from 75 to 200 mil­lions; that of Aus­tralia, from 5 to 60 mil­lions; which, for the to­tal pop­u­la­tion of the globe, gives an in­crease of 2,010 mil­lions. And this in­crease had con­tin­ued, with some fluc­tu­a­tions.

			Lan­guage had be­come trans­formed. The nev­er-ceas­ing progress of sci­ence and in­dus­try had cre­at­ed a large num­ber of new words, gen­er­al­ly of Greek deriva­tion. At the same time, the Eng­lish lan­guage had spread over the en­tire world. From the twen­ty-fifth to the thir­ti­eth cen­turies, the spo­ken lan­guage of Eu­rope was based up­on a mix­ture of Eng­lish, of French, and of Greek de­riv­a­tives. Ev­ery ef­fort to cre­ate ar­ti­fi­cial­ly a new uni­ver­sal lan­guage had failed.

			Long be­fore the twen­ty-fifth cen­tu­ry, war had dis­ap­peared, and it be­came dif­fi­cult to con­ceive how a race which pre­tend­ed to knowl­edge and rea­son could have en­dured so long the yoke of clever ras­cals who lived at its ex­pense. In vain had lat­er sov­er­eigns pro­claimed, in high-sound­ing words, that war was a di­vine in­sti­tu­tion; that it was the nat­u­ral re­sult of the strug­gle for ex­is­tence; that it con­sti­tut­ed the no­blest of pro­fes­sions; that pa­tri­o­tism was the chief of virtues. In vain were bat­tle­fields called fields of hon­or; in vain were the stat­ues of the vic­tors erect­ed in the most pop­u­lous cities. It was, at last, ob­served that, with the ex­cep­tion of cer­tain ants, no an­i­mal species had set an ex­am­ple of such bound­less fol­ly as the hu­man race; that the strug­gle for life did not con­sist in slaugh­ter­ing one an­oth­er, but in the con­quest of na­ture; that all the re­sources of hu­man­i­ty were ab­so­lute­ly wast­ed in the bot­tom­less gulf of stand­ing armies; and that the mere obli­ga­tion of mil­i­tary ser­vice, as for­mu­lat­ed by law, was an en­croach­ment up­on hu­man lib­er­ty, so se­ri­ous that, un­der the guise of hon­or, slav­ery had been reestab­lished.

			Men per­ceived that the mil­i­tary sys­tem meant the main­te­nance of an army of par­a­sites and idlers, yield­ing a pas­sive obe­di­ence to the or­ders of diplo­mats, who were sim­ply spec­u­lat­ing up­on hu­man creduli­ty. In ear­ly times, war had been car­ried on be­tween vil­lages, for the ad­van­tage and glo­ry of chief­tains, and this kind of pet­ty war­fare still pre­vailed in the nine­teenth cen­tu­ry, be­tween the vil­lages of cen­tral Africa, where even young men and wom­en, per­suad­ed of their slav­ery, were seen, at cer­tain times, to present them­selves vol­un­tar­i­ly at the places where they were to be sac­ri­ficed. Rea­son hav­ing, at last, be­gun to pre­vail, men had then formed them­selves in­to prov­inces, and a war­fare be­tween prov­inces arose—Athens con­tend­ing with Spar­ta, Rome with Carthage, Paris with Di­jon; and his­to­ry had cel­e­brat­ed the glo­ri­ous wars of the Duke of Bur­gundy against the king of France, of the Nor­mans against the Parisians, of the Bel­gians against the Flem­ish, of the Sax­ons against the Bavar­i­ans, of the Vene­tians against the Flo­ren­tines, etc., etc. Lat­er, na­tions had been formed, thus do­ing away with pro­vin­cial flags and bound­aries; but men con­tin­ued to teach their chil­dren to hate their neigh­bors, and cit­i­zens were ac­cou­tred for the sole pur­pose of mu­tu­al ex­ter­mi­na­tion. In­ter­minable wars arose, wars cease­less­ly re­newed, be­tween France, Eng­land, Ger­many, Italy, Spain, Aus­tria, Rus­sia, Tur­key, etc. The de­vel­op­ment of weapons of de­struc­tion had kept pace with the progress of chem­istry, me­chan­ics, aero­nau­tics, and most of the oth­er sci­ences, and the­o­rists were to be found, es­pe­cial­ly among states­men, who de­clared that war was the nec­es­sary con­di­tion of progress, for­get­ting that it was on­ly the sor­ry her­itage of bar­barism, and that the ma­jor­i­ty of those who have con­trib­uted to the progress of sci­ence and in­dus­try, elec­tric­i­ty, physics, me­chan­ics, etc., have all been the most pa­cif­ic of men. Sta­tis­tics had proved that war reg­u­lar­ly claimed forty mil­lion vic­tims per cen­tu­ry, 1,100 per day, with­out truce or in­ter­mis­sion, and had made 1,200 mil­lion corpses in three thou­sand years. It was not sur­pris­ing that na­tions had been ex­haust­ed and ru­ined, since in the nine­teenth cen­tu­ry alone they had ex­pend­ed, to this end, the sum of 700,000 mil­lion francs. These di­vi­sions, ap­peal­ing to pa­tri­ot­ic sen­ti­ments skill­ful­ly kept alive by politi­cians who lived up­on them, long pre­vent­ed Eu­rope from im­i­tat­ing the ex­am­ple of Amer­i­ca in the sup­pres­sion of its armies, which con­sumed all its vi­tal forces and wast­ed year­ly more than ten thou­sand mil­lion francs of the re­sources ac­quired at such sac­ri­fice by the la­bor­er, and from form­ing a Unit­ed States of Eu­rope. But though man could not make up his mind to do away with the tin­sel of na­tion­al van­i­ty, wom­an came to his res­cue.

			Un­der the in­spi­ra­tion of a wom­an of spir­it, a league was formed of the moth­ers of Eu­rope, for the pur­pose of ed­u­cat­ing their chil­dren, es­pe­cial­ly their daugh­ters, to a hor­ror of the bar­bar­i­ties of war. The fol­ly of men, the fri­vol­ity of the pre­texts which ar­rayed na­tions against each oth­er, the knav­ery of states­men who moved heav­en and earth to ex­cite pa­tri­o­tism and blind the eyes of peo­ples; the ab­so­lute use­less­ness of the wars of the past and of that Eu­ro­pean equi­lib­ri­um which was al­ways dis­turbed and nev­er es­tab­lished; the ru­in of na­tions; fields of bat­tle strewn with the dead and the man­gled, who, an hour be­fore, lived joy­ous­ly in the boun­ti­ful sun of na­ture; wid­ows and or­phans—in short, all the mis­ery of war was forced up­on the mind, by con­ver­sa­tion, recital and read­ing. In a sin­gle gen­er­a­tion, this ra­tio­nal ed­u­ca­tion had freed the young from this rem­nant of an­i­mal­ism, and in­cul­cat­ed a sen­ti­ment of pro­found hor­ror for all which re­called the bar­barism of oth­er days. Still, gov­ern­ments re­fused to dis­arm, and the war bud­get was vot­ed from year to year. It was then that the young girls re­solved nev­er to mar­ry a man who had borne arms; and they kept their vow.

			The ear­ly years of this league were try­ing ones, even for the young girls: for the choice of more than one fell up­on some fine-look­ing of­fi­cer, and, but for the uni­ver­sal repro­ba­tion, her heart might have yield­ed. There were, it is true, some de­ser­tions; but, as those who formed these mar­riages were, from the out­set, de­spised and os­tra­cized by so­ci­ety, they were not nu­mer­ous. Pub­lic opin­ion was formed, and it was im­pos­si­ble to stem the tide.

			For about five years there was scarce­ly a sin­gle mar­riage or union. Ev­ery cit­i­zen was a sol­dier, in France, in Ger­many, in Italy, in Spain, in ev­ery na­tion of Eu­rope—all ready for a con­fed­er­a­tion of States, but nev­er re­coil­ing be­fore ques­tions rep­re­sent­ed by the na­tion­al flag. The wom­en held their ground; they felt that truth was on their side, but their firm­ness would de­liv­er hu­man­i­ty from the slav­ery which op­pressed it, and that they could not fail of vic­to­ry. To the pas­sion­ate ob­jur­ga­tions of cer­tain men, they replied: “No; we will have noth­ing more to do with fools;” and, if this state of af­fairs con­tin­ued, they had de­cid­ed to keep their vow, or to em­i­grate to Amer­i­ca, where, cen­turies be­fore, the mil­i­tary sys­tem had dis­ap­peared.

			The most elo­quent ap­peals for dis­ar­ma­ment were made at ev­ery ses­sion to the com­mit­tee of ad­min­is­tra­tors of the state, for­mer­ly called deputies or sen­a­tors. Fi­nal­ly, af­ter a lapse of five years, face to face with this wall of fem­i­nine op­po­si­tion, which, day by day, grew stronger and more im­preg­nable, the deputies of ev­ery coun­try, as if an­i­mat­ed by a com­mon mo­tive, elo­quent­ly ad­vo­cat­ed the cause of wom­en, and that very week dis­ar­ma­ment was vot­ed in Ger­many, France, Italy, Aus­tria and Spain.

			It was spring­time. There was no dis­or­der. In­nu­mer­able mar­riages fol­lowed. Rus­sia and Eng­land had held aloof from the move­ment, the suf­frage of wom­en in these coun­tries not hav­ing been unan­i­mous. But as all the states of Eu­rope were formed in­to a re­pub­lic the en­su­ing year, unit­ing in a sin­gle con­fed­er­at­ed state, on the in­vi­ta­tion of the gov­ern­ment of the Unit­ed States of Eu­rope, these two great na­tions al­so de­creed a grad­u­al dis­ar­ma­ment. Long be­fore this time, In­dia had been lost to Eng­land, and the lat­ter had be­come a re­pub­lic. As for Rus­sia, the monar­chi­cal form of gov­ern­ment still ex­ist­ed. It was then the mid­dle of the twen­ty-fourth cen­tu­ry, and from that epoch the nar­row sen­ti­ment of pa­tri­o­tism was re­placed by the gen­er­al one of hu­man­i­ty.

			De­liv­ered from the ball and chain of mil­i­tary slav­ery, Eu­rope had im­me­di­ate­ly got­ten rid of the bu­reau­cra­cy which had al­so ex­haust­ed na­tions, con­demned to per­ish, as it were, by pletho­ra. But for this a rad­i­cal rev­o­lu­tion was nec­es­sary. From that time on, Eu­rope had ad­vanced as by mag­ic in a mar­vel­lous progress—so­cial, sci­en­tif­ic, artis­tic and in­dus­tri­al. Tax­a­tion, di­min­ished by nine-tenths, served on­ly for the main­te­nance of in­ter­nal or­der, the se­cu­ri­ty of life and prop­er­ty, the sup­port of schools, and the en­cour­age­ment of new re­search­es. But in­di­vid­u­al ini­tia­tive was far more ef­fec­tive than the old-time of­fi­cial cen­tral­iza­tion which for so many years had sti­fled in­di­vid­u­al ef­fort, and bu­reau­cra­cy was dead and buried.

			At last one breathed freely, one lived. In or­der to pay 700,000 mil­lions ev­ery cen­tu­ry to cit­i­zens with­drawn from all pro­duc­tive work, and to main­tain the bu­reau­cra­cy, gov­ern­ments had been obliged to in­crease tax­a­tion to a fear­ful de­gree. The re­sult was that ev­ery­thing was taxed; the air one breathes, the wa­ter one drinks, the light and heat of the sun, bread, wine and ev­ery ar­ti­cle of food, cloth­ing, hous­es, the streets of cities, the coun­try roads, an­i­mals, hors­es, ox­en, dogs, cats, hens, rab­bits, birds in cages, plants, flow­ers, mu­si­cal in­stru­ments, pi­anos, or­gans, vi­o­lins, zithers, flutes, trum­pets, trades and pro­fes­sions, the mar­ried and the un­mar­ried, chil­dren, fur­ni­ture—ev­ery­thing, ab­so­lute­ly ev­ery­thing; and this tax­a­tion had grown un­til it equalled the net prod­uct of all hu­man la­bor, with the sin­gle ex­cep­tion of the “dai­ly bread.” Then, all work had ceased. It seemed thence­forth im­pos­si­ble to live. It was this state of af­fairs which led to the great so­cial rev­o­lu­tion of the in­ter­na­tion­al so­cial­ists, of which men­tion was made at the be­gin­ning of this book, and to oth­ers which fol­lowed it. But these up­heavals had not def­i­nite­ly lib­er­at­ed Eu­rope from the bar­barism of by­gone days, and it was to the young wom­en’s league that hu­man­i­ty owes its de­liv­er­ance.

			The uni­fi­ca­tion of na­tions, of ideas, of lan­guages, had brought about al­so that of weights and mea­sures. No na­tion had re­sist­ed the uni­ver­sal adop­tion of the met­ric sys­tem, based up­on the di­men­sions of the plan­et it­self. A sin­gle kind of mon­ey was in cir­cu­la­tion. One ini­tial merid­i­an ruled in ge­og­ra­phy. This merid­i­an passed through the ob­ser­va­to­ry of Green­wich, and at its an­tipode the day changed its name at noon.

			Na­tions which we call mod­ern had van­ished like those of the past. France had dis­ap­peared in the twen­ty-eighth cen­tu­ry, af­ter an ex­is­tence of about two thou­sand years. Ger­many dis­ap­peared in the thir­ty-sec­ond; Italy in the twen­ty-ninth; Eng­land had spread over the sur­face of the ocean.

			Me­te­o­rol­o­gy had at­tained the pre­ci­sion of as­tron­o­my, and about the thir­ti­eth cen­tu­ry the weath­er could be pre­dict­ed with­out er­ror.

			The forests, sac­ri­ficed to agri­cul­ture and the man­u­fac­ture of pa­per, had en­tire­ly dis­ap­peared.

			The le­gal rate of in­ter­est had fall­en to one-half of one per­cent.

			Elec­tric­i­ty had tak­en the place of steam. Rail­roads and pneu­mat­ic tubes were still in use, but on­ly for the trans­porta­tion of freight. Voy­ages were made prefer­ably by di­ri­gi­ble bal­loons, aero­planes and air­ships, es­pe­cial­ly in the day­time.

			This very fact of aeri­al nav­i­ga­tion would have done away with fron­tiers if the progress of rea­son had not al­ready abol­ished them. Con­stant in­ter­course be­tween all parts of the globe had brought about in­ter­na­tion­al­ism, and the ab­so­lute­ly free ex­change of goods and ideas. Cus­tom­hous­es had been sup­pressed.

			The tele­phono­scope dis­sem­i­nat­ed im­me­di­ate­ly the most im­por­tant and in­ter­est­ing news. A com­e­dy played at Chica­go or Paris could be heard and seen in ev­ery city of the world.

			As­tron­o­my had at­tained its end: the knowl­edge of the life of oth­er worlds and the es­tab­lish­ment of com­mu­ni­ca­tion with them. All phi­los­o­phy, all re­li­gion, was found­ed up­on the progress of as­tron­o­my.

			Mar­vel­lous in­stru­ments in op­tics and physics had been in­vent­ed. A new sub­stance took the place of glass, and had yield­ed the most un­ex­pect­ed re­sults to sci­ence. New nat­u­ral forces had been con­quered.

			So­cial progress had been no less great than that of sci­ence. Ma­chines driv­en by elec­tric­i­ty had grad­u­al­ly tak­en the place of man­u­al la­bor. At the same time the pro­duc­tion of food had be­come en­tire­ly rev­o­lu­tion­ized. Chem­i­cal syn­the­sis had suc­ceed­ed in pro­duc­ing sug­ar, al­bu­men, the amides and fats, from the air, wa­ter and veg­eta­bles, and, by skill­ful­ly vary­ing the pro­por­tions, in form­ing the most ad­van­ta­geous com­bi­na­tions of car­bon, hy­dro­gen, oxy­gen and ni­tro­gen, so that sump­tu­ous repasts no longer con­sist­ed of the smok­ing re­mains of slaugh­tered an­i­mals—beef, veal, lamb, pork, chick­en, fish and birds—but were served amid the har­monies of mu­sic in rooms adorned with plants ev­er green and flow­ers ev­er in bloom, in an at­mos­phere laden with per­fumes. Freed from the vul­gar ne­ces­si­ty of mas­ti­cat­ing meats, the mouth ab­sorbed the prin­ci­ples nec­es­sary for the re­pair of or­gan­ic tis­sues in ex­quis­ite drinks, fruits, cakes and pills.

			About the thir­ti­eth cen­tu­ry, es­pe­cial­ly, the ner­vous sys­tem be­gan to grow more del­i­cate, and de­vel­oped in un­ex­pect­ed ways. Wom­an was still some­what more nar­row-mind­ed than man, and her men­tal op­er­a­tions dif­fered from his as be­fore (her ex­quis­ite sen­si­bil­i­ty re­spond­ing to sen­ti­men­tal con­sid­er­a­tions be­fore rea­son could act in the low­er cells), and her head had re­mained small­er, her fore­head nar­row­er; but the for­mer was so el­e­gant­ly placed up­on a neck of such sup­ple grace, and rose so nobly from the shoul­ders and the bust, that it com­pelled more than ev­er the ad­mi­ra­tion of man, not on­ly as a whole, but al­so by the pen­e­trat­ing sweet­ness and beau­ty of the mouth and the light curls of its lux­u­ri­ant hair. Al­though com­par­a­tive­ly small­er than that of man, the head of wom­an had nev­er­the­less in­creased in size with the ex­er­cise of the in­tel­lec­tu­al fac­ul­ties; but the cere­bral cir­con­vo­lu­tions had ex­pe­ri­enced the most change, hav­ing be­come more nu­mer­ous and more pro­nounced in both sex­es. In short, the head had grown, the body had di­min­ished in size. Gi­ants were no longer to be seen.

			Four per­ma­nent caus­es had mod­i­fied in­sen­si­bly the hu­man form; the de­vel­op­ment of the in­tel­lec­tu­al fac­ul­ties and of the brain, the de­crease in man­u­al la­bor and bod­i­ly ex­er­cise, the trans­for­ma­tion of food, and the mar­riage sys­tem. The first had in­creased the size of the cra­ni­um as com­pared with the rest of the body; the sec­ond had de­creased the strength of the limbs; the third had di­min­ished the size of the ab­domen and made the teeth fin­er and small­er; the ten­den­cy of the fourth had been rather to per­pet­u­ate the clas­sic forms of hu­man beau­ty: mas­cu­line beau­ty, the no­bil­i­ty of an up­lift­ed coun­te­nance, and the grace­ful out­lines of wom­an­hood. About the two hun­dredth cen­tu­ry of our era, a sin­gle race ex­ist­ed, rather small in stature, light col­ored, in which an­thro­pol­o­gists might, per­haps, have dis­cov­ered some form of An­glo-Sax­on and Chi­nese de­scent.

			Hu­man­i­ty had tend­ed to­wards uni­ty, one race, one lan­guage, one gen­er­al gov­ern­ment, one re­li­gion. There were no more state re­li­gions; on­ly the voice of an en­light­ened con­science, and in this uni­ty for­mer an­thro­po­log­i­cal dif­fer­ences had dis­ap­peared.

			In for­mer ages po­ets had proph­e­sied that in the mar­vel­lous progress of things man would fi­nal­ly ac­quire wings, and fly through the air by his mus­cu­lar force alone; but they had not stud­ied the ori­gin of an­thro­po­mor­phic struc­ture and had for­got­ten that for a man to have at the same time arms and wings, he must be­long to a zoö­log­i­cal or­der of sex­tupeds which does not ex­ist on our plan­et; for man be­longs to the quadrupeds, a type which has been grad­u­al­ly mod­i­fied. But though he had not ac­quired new nat­u­ral or­gans, he had ac­quired ar­ti­fi­cial ones, to say noth­ing of his phys­i­cal trans­for­ma­tion. He had con­quered the re­gion of the air and could soar in the sky by light ap­pa­ra­tus, whose mo­tor pow­er was elec­tric­i­ty, and the at­mos­phere had be­come his do­main as it had been that of the birds. It is very prob­a­ble that if in the course of ages a winged race could have ac­quired, by the de­vel­op­ment of its fac­ul­ties of ob­ser­va­tion, a brain anal­o­gous to that of even the most prim­i­tive man, it would have soon dom­i­nat­ed the hu­man species and re­placed it by a new one—a winged race of the same zoö­log­i­cal type as the quadrupeds and bipeds. But the force of grav­i­ty is an ob­sta­cle to any such or­gan­ic de­vel­op­ment of the winged species, and hu­man­i­ty, grown more per­fect, had re­mained mas­ter of the world.

			At the same time, in the lapse of ages, the an­i­mal pop­u­la­tion of the globe had com­plete­ly changed. The wild species, li­ons, tigers, hye­nas, pan­thers, ele­phants, gi­raffes, kan­ga­roos, as al­so whales and seals, had be­come ex­tinct.

		
	
		
			II

			About the one hun­dredth cen­tu­ry of the Chris­tian era all re­sem­blance be­tween the hu­man race and mon­keys had dis­ap­peared.

			The ner­vous sen­si­bil­i­ty of man had be­come in­ten­si­fied to a mar­vel­lous de­gree. The sense of sight, of hear­ing, of smell, of touch, and of taste, had grad­u­al­ly ac­quired a del­i­ca­cy far ex­ceed­ing that of their ear­li­er and gross­er man­i­fes­ta­tions. Through the study of the elec­tri­cal prop­er­ties of liv­ing or­gan­isms, a sev­enth sense, the elec­tric sense, was cre­at­ed out­right, so to speak; and ev­ery­one pos­sessed the pow­er of at­tract­ing and re­pelling both liv­ing and in­ert mat­ter, to a de­gree de­pend­ing up­on the tem­per­a­ment of the in­di­vid­u­al. But by far the most im­por­tant of all the sens­es, the one which played the great­est role in men’s re­la­tion to each oth­er, was the eighth, the psy­chic sense, by which com­mu­ni­ca­tion at a dis­tance be­came pos­si­ble.

			A glimpse has been had of two oth­er sens­es al­so, but their de­vel­op­ment had been ar­rest­ed from the very out­set. The first had to do with the vis­i­bil­i­ty of the ul­tra vi­o­let rays, so sen­si­tive to chem­i­cal tests, but whol­ly in­vis­i­ble to the hu­man eye. Ex­per­i­ments made in this di­rec­tion has re­sult­ed in the ac­qui­si­tion of no new pow­er, and had con­sid­er­ably im­paired those pre­vi­ous­ly en­joyed. The sec­ond was the sense of ori­en­ta­tion; but ev­ery ef­fort made to de­vel­op it had proved a fail­ure, not­with­stand­ing the at­tempt to make use of the re­sults of re­search­es in ter­res­tri­al mag­netism.

			For some time past, the off­spring of the once ti­tled and aris­to­crat­ic class­es of so­ci­ety had formed a sick­ly and fee­ble race, and the gov­ern­ing body was re­cruit­ed from among the more vir­ile mem­bers of the low­er class, who, how­ev­er, were in their turn soon en­er­vat­ed by a world­ly life. Sub­se­quent­ly, mar­riages were reg­u­lat­ed on es­tab­lished prin­ci­ples of se­lec­tion and hered­i­ty.

			The de­vel­op­ment of man’s in­tel­lec­tu­al fac­ul­ties, and the cul­ti­va­tion of psy­chi­cal sci­ence, had wrought great changes in hu­man­i­ty. La­tent fac­ul­ties of the soul had been dis­cov­ered, fac­ul­ties which had re­mained dor­mant for per­haps a mil­lion years, dur­ing the ear­li­er reign of the gross­er in­stincts, and, in pro­por­tion as food based up­on chem­i­cal prin­ci­ples was sub­sti­tut­ed for the coarse nour­ish­ment which had pre­vailed for so long a time, these fac­ul­ties came to light and un­der­went a bril­liant de­vel­op­ment. As a men­tal op­er­a­tion, thought be­came a dif­fer­ent thing from what it now is. Mind act­ed read­i­ly up­on mind at a dis­tance, by virtue of a tran­scen­den­tal mag­netism, of which even chil­dren knew how to avail them­selves.

			The first in­teras­tral com­mu­ni­ca­tion was with the plan­et Mars, and the sec­ond with Venus, the lat­ter be­ing main­tained to the end of the world; the for­mer was in­ter­rupt­ed by the death of the in­hab­i­tants of Mars; where­as in­ter­course with Jupiter was on­ly just be­gin­ning as the hu­man race neared its own end. A rigid ap­pli­ca­tion of the prin­ci­ples of se­lec­tion in the for­ma­tion of mar­riages had re­sult­ed in a re­al­ly new race, re­sem­bling ours in or­gan­ic form, but pos­sess­ing whol­ly dif­fer­ent in­tel­lec­tu­al pow­ers. For the once bar­barous and of­ten blind meth­ods of medicine, and even of surgery, had been sub­sti­tut­ed by those de­rived from a knowl­edge of hyp­not­ic, mag­net­ic and psy­chic forces, and telepa­thy had be­come a great and fruit­ful sci­ence.

			Si­mul­ta­ne­ous­ly with man the plan­et al­so had been trans­formed. In­dus­try had pro­duced mighty but ephemer­al re­sults. In the twen­ty-fifth cen­tu­ry, whose events we have just de­scribed, Paris had been for a long time a sea­port, and elec­tric ships from the At­lantic, and from the Pa­cif­ic by the Isth­mus of Pana­ma, ar­rived at the quays of the abbey of Saint De­nis, be­yond which the great cap­i­tal ex­tend­ed far to the north. The pas­sage from the abbey of Saint De­nis to the port of Lon­don was made in a few hours, and many trav­ellers availed them­selves of this route, in pref­er­ence to the reg­u­lar air route, the tun­nel, and the viaduct over the chan­nel. Out­side of Paris the same ac­tiv­i­ty reigned; for, in the twen­ty-fifth cen­tu­ry al­so, the canal unit­ing the Mediter­ranean with the At­lantic had been com­plet­ed, and the long de­tour by way of the Straits of Gibral­tar had been aban­doned; and on the oth­er hand a metal­lic tube, for car­riages driv­en by com­pressed air, unit­ed the Iberi­an re­pub­lic, for­mer­ly Spain and Por­tu­gal, with west­ern Al­ge­ria, for­mer­ly Mo­roc­co. Paris and Chica­go then had nine mil­lion in­hab­i­tants, Lon­don, ten; New York, twelve. Paris, con­tin­u­ing its growth to­ward the west from cen­tu­ry to cen­tu­ry, now ex­tend­ed from the con­flu­ence of the Marne be­yond St. Ger­main. All great cities had grown at the ex­pense of the coun­try. Agri­cul­tur­al prod­ucts were man­u­fac­tured by elec­tric­i­ty; hy­dro­gen was ex­tract­ed from sea­wa­ter; the en­er­gy of wa­ter­falls and tides were uti­lized for light­ing pur­pos­es at a dis­tance; the so­lar rays, stored in sum­mer, were dis­trib­uted in win­ter, and the sea­sons had al­most dis­ap­peared, es­pe­cial­ly since the in­tro­duc­tion of heat wells, which brought to the sur­face of the soil the seem­ing­ly in­ex­haustible heat of the Earth’s in­te­ri­or.

			But what is the twen­ty-fifth cen­tu­ry in com­par­i­son with the thir­ti­eth, the for­ti­eth, the hun­dredth!

			Ev­ery­one knows the leg­end of the Arab of Kazwani, as re­lat­ed by a trav­eller of the thir­teenth cen­tu­ry, who at that time, more­over, had no idea of the du­ra­tion of the epochs of na­ture. “Pass­ing one day,” he said, “by a very an­cient and very pop­u­lous city, I asked one of its in­hab­i­tants how long a time it had been found­ed. ‘Tru­ly,’ he replied, ‘it is a pow­er­ful city, but we do not know how long it has ex­ist­ed, and our an­ces­tors are as ig­no­rant up­on this sub­ject as we.’

			“Five cen­turies lat­er I passed by the same spot, and could per­ceive no trace of the city. I asked a peas­ant who was gath­er­ing herbs on its for­mer site, how long it had been de­stroyed. ‘Of a truth,’ he replied, ‘that is a strange ques­tion. This field has al­ways been what it now is.’ ‘But was there not for­mer­ly a splen­did city here?’ I asked. ‘Nev­er,’ he an­swered, ‘at least so far as we can judge from what we have seen, and our fa­thers have nev­er told us of any such thing.’

			“On my re­turn five hun­dred years lat­er to the same place I found it oc­cu­pied by the sea; on the shore stood a group of fish­er­men, of whom I asked at what pe­ri­od the land had been cov­ered by the ocean. ‘Is that ques­tion wor­thy of a man like you?’ they replied; ‘this spot has al­ways been such as you see it to­day.’

			“At the end of five hun­dred years I re­turned again, and the sea had dis­ap­peared. I in­quired of a soli­tary man whom I en­coun­tered, when this change had tak­en place; and he gave me the same re­ply.

			“Fi­nal­ly, af­ter an equal lapse of time, I re­turned once more, to find a flour­ish­ing city, more pop­u­lous and rich­er in mon­u­ments than that which I had at first vis­it­ed; and when I sought in­for­ma­tion as to its ori­gin, its in­hab­i­tants replied: ‘The date of its foun­da­tion is lost in an­tiq­ui­ty. We do not know how long it has ex­ist­ed, and our fa­thers knew no more of this than we do.’ ”

			How this fa­ble il­lus­trates the brevi­ty of hu­man mem­o­ry and the nar­row­ness of our hori­zons in time as well as in space! We think that the Earth has al­ways been what it now is; we con­ceive with dif­fi­cul­ty of the sec­u­lar changes through which it has passed; the vast­ness of these pe­ri­ods over­whelms us, as in as­tron­o­my we are over­whelmed by the vast dis­tances of space.

			The time had come when Paris had ceased to be the cap­i­tal of the world.

			Af­ter the fu­sion of the Unit­ed States of Eu­rope in­to a sin­gle con­fed­er­a­tion, the Rus­sian re­pub­lic from St. Pe­ters­burg to Con­stantino­ple had formed a sort of bar­ri­er against the in­va­sion of the Chi­nese, who had al­ready es­tab­lished pop­u­lous cities on the shores of the Caspi­an sea. The na­tions of the past hav­ing dis­ap­peared be­fore the march of progress, and the na­tion­al­i­ties of France, Eng­land, Ger­many, Italy and Spain hav­ing for the same rea­son passed away, com­mu­ni­ca­tion be­tween the east and west, be­tween Eu­rope and Amer­i­ca, had be­come more and more easy; and the sea be­ing no longer an ob­sta­cle to the march of hu­man­i­ty, free now as the Sun, the new ter­ri­to­ry of the vast con­ti­nent of Amer­i­ca had been pre­ferred by in­dus­tri­al en­ter­prise to the ex­haust­ed lands of west­ern Eu­rope, and al­ready in the twen­ty-fifth cen­tu­ry the cen­ter of civ­i­liza­tion was lo­cat­ed on the shores of Lake Michi­gan in a new Athens of nine mil­lion in­hab­i­tants, ri­valling Paris. There­after the el­e­gant French cap­i­tal had fol­lowed the ex­am­ple of its pre­de­ces­sors, Rome, Athens, Mem­phis, Thebes, Nin­eveh and Baby­lon. The wealth, the re­sources of ev­ery kind, the great at­trac­tions, were else­where.

			In Spain, Italy and France, grad­u­al­ly aban­doned by their in­hab­i­tants, soli­tude spread slow­ly over the ru­ins of for­mer cities. Lis­bon had dis­ap­peared, de­stroyed by the sea; Madrid, Rome, Naples and Flo­rence were in ru­ins. A lit­tle lat­er, Paris, Lyons and Mar­seilles were over­tak­en by the same fate.

			Hu­man types and lan­guages had un­der­gone such trans­for­ma­tions that it would have been im­pos­si­ble for an eth­nol­o­gist or a lin­guist to dis­cov­er any­thing be­long­ing to the past. For a long time nei­ther Span­ish, Por­tuguese, Ital­ian, French, Eng­lish nor Ger­man had been spo­ken. Eu­rope had mi­grat­ed be­yond the At­lantic, and Asia had in­vad­ed Eu­rope. The Chi­nese to the num­ber of a thou­sand mil­lion had spread over west­ern Eu­rope. Min­gling with the An­glo-Sax­on race, they formed in some mea­sure a new one. Their prin­ci­pal cap­i­tal stretched like an end­less street along each side of the canal from Bor­deaux to Toulouse and Nar­bonne.

			The caus­es which led to the foun­da­tion of Lute­tia on an is­land in the Seine, which had raised this city of the Parisians to the zenith of its pow­er in the twen­ty-fifth cen­tu­ry, were no longer op­er­a­tive, and Paris had dis­ap­peared si­mul­ta­ne­ous­ly with the caus­es to which it owed its ori­gin and splen­dor. Com­merce had tak­en pos­ses­sion of the Mediter­ranean and the great ocean­ic high­ways, and the Iberi­an canal had be­come the em­po­ri­um of the world.

			The lit­toral of the south and west of an­cient France had been pro­tect­ed by dikes against the in­va­sion of the sea, but, ow­ing to the in­crease of pop­u­la­tion in the south and south­west, the north and north­west had been ne­glect­ed, and the slow and con­tin­u­al sub­si­dence of this re­gion, ob­served ev­er since the time of Cae­sar, had re­duced its lev­el be­low that of the sea; and as the chan­nel was ev­er widen­ing, and the cliffs be­tween Cape Helder and Havre were be­ing worn away by the ac­tion of the sea, the Dutch dikes had been aban­doned to the ocean, which had in­vad­ed the Nether­lands, Bel­gium, and north­ern France, Am­s­ter­dam, Utrecht, Rot­ter­dam, Antwerp, Ver­sailles, Lille, Amiens and Rouen had sunk be­low the wa­ter, and ships float­ed above their sea-cov­ered ru­ins.

			Paris it­self, fi­nal­ly aban­doned in the six­ti­eth cen­tu­ry, when the sea had sur­round­ed it as it now does Havre, was, in the eighty-fifth cen­tu­ry, cov­ered with wa­ter to the height of the tow­ers of Notre Dame, and all that mem­o­rable plain, where were wrought out, dur­ing so many years, the most bril­liant of the world’s civ­i­liza­tions, was swept by an­gry waves.4

			As in the case of lan­guages, ideas, cus­toms and laws, so, al­so, the man­ner of reck­on­ing time had changed. It was still reck­oned by years and cen­turies, but the Chris­tian era had been dis­card­ed, as al­so the holy days of the cal­en­dar and the eras of the Mus­sul­man, Jew­ish, Chi­nese and African chronolo­gies. There was now a sin­gle cal­en­dar for the en­tire race, com­posed of twelve months, di­vid­ed in­to four equal trimesters of three months of thir­ty-one, thir­ty, and thir­ty days, each trimester con­tain­ing ex­act­ly thir­teen weeks. New Year’s Day was a fête day, and was not reck­oned in with the year; ev­ery bi­sex­tile year there were two. The week had been re­tained. Ev­ery year com­menced on the same day—Mon­day; and the same dates al­ways cor­re­spond­ed to the same days of the week. The year be­gan with the ver­nal equinox all over the world. The era, a pure­ly as­tro­nom­i­cal di­vi­sion of time, be­gan with the co­in­ci­dence of the De­cem­ber sol­stice with per­i­he­lion, and was re­newed ev­ery 25,765 years. This ra­tio­nal method had suc­ceed­ed the fan­tas­tic di­vi­sions of time for­mer­ly in use.

			The ge­o­graph­i­cal fea­tures of France, of Eu­rope and of the en­tire world had be­come mod­i­fied, from cen­tu­ry to cen­tu­ry. Seas had re­placed con­ti­nents, and new de­posits at the bot­tom of the ocean cov­ered the van­ished ages, form­ing new ge­o­log­i­cal stra­ta. Else­where, con­ti­nents had tak­en the place of seas. At the mouth of the Rhone, for ex­am­ple, where the dry land had al­ready en­croached up­on the sea from Ar­les to the lit­toral, the con­ti­nent gained to the south; in Italy, the de­posits of the Po had con­tin­ued to gain up­on the Adri­at­ic, as those of the Nile, the Tiber, and oth­er rivers of lat­er ori­gin, had gained up­on the Mediter­ranean; and in oth­er places the dunes had in­creased, by var­i­ous amounts, the do­main of the dry land. The con­tours of seas and con­ti­nents had so changed that it would have been ab­so­lute­ly im­pos­si­ble to make out the an­cient ge­o­graph­i­cal maps of his­to­ry.

			The his­to­ri­an of na­ture does not deal with pe­ri­ods of five cen­turies, like the Arab of the thir­teenth cen­tu­ry men­tioned in the leg­end re­lat­ed a mo­ment ago. Ten times this pe­ri­od would scarce­ly suf­fice to mod­i­fy, sen­si­bly, the con­fig­u­ra­tion of the land, for five thou­sand years are but a rip­ple on the ocean of time. It is by tens of thou­sands of years that one must reck­on if one would see con­ti­nents sink be­low the lev­el of seas, and new ter­ri­to­ries emerg­ing in­to the sun­light, as the re­sult of the sec­u­lar changes in the lev­el of the Earth’s crust, whose thick­ness and den­si­ty varies from place to place, and whose weight, rest­ing up­on the still plas­tic and mo­bile in­te­ri­or, caus­es vast ar­eas to os­cil­late. A slight dis­tur­bance of the equi­lib­ri­um, an in­signif­i­cant dip of the scales, a change of less than a hun­dred me­ters, of­ten, in the length of the Earth’s di­am­e­ter of twelve thou­sand kilo­me­ters, is suf­fi­cient to trans­form the sur­face of the world.

			And if we ex­am­ine the en­sem­ble of the his­to­ry of the Earth, by pe­ri­ods of one hun­dred thou­sand years, for ex­am­ple, we see, that in ten of these great epochs, that is, in a mil­lion years, the sur­face of the globe has been many times trans­formed.

			If we ad­vance in­to the fu­ture a pe­ri­od of one or two mil­lion years, we wit­ness a vast flux and re­flux of life and things. How many times in this pe­ri­od of ten or twen­ty thou­sand cen­turies, how many times have the waves of the sea cov­ered the for­mer dwelling-places of man! How many times the Earth has emerged anew, fresh and re­gen­er­at­ed, from the abysses of the ocean! In prim­i­tive times, when the still warm and liq­uid plan­et was cov­ered on­ly by a thin shell, cool­ing on the sur­face of the burn­ing ocean with­in, these changes took place brusque­ly, by sud­den break­ing down of nat­u­ral bar­ri­ers, earth­quakes, vol­canic erup­tions, and the up­ris­ing of moun­tain ranges. Lat­er, as this su­per­fi­cial crust grew thick­er and be­came con­sol­i­dat­ed, these trans­for­ma­tions were more grad­u­al; the slow con­trac­tion of the Earth had led to the for­ma­tion of hol­low spa­ces with­in the sol­id en­ve­lope, to the fall­ing in of por­tions of this en­ve­lope up­on the liq­uid nu­cle­us, and fi­nal­ly to os­cil­lat­ing move­ments which had changed the pro­file of the con­ti­nents. Lat­er still, in­sen­si­ble mod­i­fi­ca­tions had been pro­duced by ex­ter­nal agents; on the one hand the rivers, con­stant­ly car­ry­ing to their mouths the de­bris of the moun­tains, had filled up the depths of the sea and slow­ly in­creased the area of the dry land, mak­ing in time in­land cities of an­cient sea­ports; and on the oth­er hand, the ac­tion of the waves and of storms, con­stant­ly eat­ing away the shores, had in­creased the area of the ocean at the ex­pense of the dry land. Cease­less­ly the ge­o­graph­i­cal con­fig­u­ra­tion of the shore had changed. For the his­to­ri­an our plan­et had be­come an­oth­er world. Ev­ery­thing had changed: con­ti­nents, seas, shores, races, lan­guages, cus­toms, body and mind, sen­ti­ments, ideas—ev­ery­thing. France be­neath the waves, the bot­tom of the At­lantic in the light of the Sun, a por­tion of the Unit­ed States gone, a con­ti­nent in the place of Ocean­i­ca, Chi­na sub­merged; death where was life, and life where was death; and ev­ery­where sunk in­to eter­nal obliv­ion all which had once con­sti­tut­ed the glo­ry and great­ness of na­tions. If to­day one of us should em­i­grate to Mars, he would find him­self more at home than if, af­ter the lapse of these fu­ture ages, he should re­turn to the Earth.

		
	
		
			III

			While these great changes in the plan­ets were tak­ing place, hu­man­i­ty had con­tin­ued to ad­vance; for progress is the supreme law. Ter­res­tri­al life, which be­gan with the rudi­men­ta­ry pro­to­zoans, with­out mouths, blind, deaf, mute and al­most whol­ly des­ti­tute of sen­sa­tion, had ac­quired suc­ces­sive­ly the mar­vel­lous or­gans of sense, and had fi­nal­ly reached its cli­max in man, who, hav­ing al­so grown more per­fect with the lapse of cen­turies, had risen from his prim­i­tive sav­age con­di­tion as the slave of na­ture to the po­si­tion of a sov­er­eign who ruled the world by mind, and who had made it a par­adise of hap­pi­ness, of pure con­tem­pla­tion, of knowl­edge and of plea­sure.

			Men had at­tained that de­gree of in­tel­li­gence which en­abled them to live wise­ly and tran­quil­ly. Af­ter a gen­er­al dis­ar­ma­ment had been brought about, so rapid an in­crease in pub­lic rich­es and so great an ame­lio­ra­tion in the well-be­ing of ev­ery cit­i­zen was ob­served, that the ef­forts of in­tel­li­gence and la­bor, no longer wast­ed by this in­tel­lec­tu­al sui­cide, had been di­rect­ed to the con­quest of new forces of na­ture and the con­stant im­prove­ment of civ­i­liza­tion. The hu­man body had be­come in­sen­si­bly trans­formed, or more ex­act­ly, trans­fig­ured.

			Near­ly all men were in­tel­li­gent. They re­mem­bered with a smile the child­ish am­bi­tions of their an­ces­tors whose as­pi­ra­tion was to be someone rather than something, and who had strug­gled so fever­ish­ly for out­ward show. They had learned that hap­pi­ness re­sides in the soul, that con­tent­ment is found on­ly in study, that love is the sun of the heart, that life is short and ought not to be lived su­per­fi­cial­ly; and thus all were hap­py in the pos­ses­sion of lib­er­ty of con­science, and care­less of those things which one can­not car­ry away.

			Wom­an had ac­quired a per­fect beau­ty. Her form had lost the full­ness of the Greek mod­el and had be­come more slen­der; her skin was of a translu­cent white­ness; her eyes were il­lu­mi­nat­ed by the light of dreams; her long and silky hair, in whose deep chest­nut were blend­ed all the rud­dy tints of the set­ting sun, fell in waves of rip­pling light; the heavy an­i­mal jaw had be­come ide­al­ized, the mouth had grown small­er, and in the pres­ence of its sweet smile, at the sight of its daz­zling pearls be­tween the soft rose of the lips, one could not un­der­stand how lovers could have pressed such fer­vent kiss­es up­on the lips of wom­en of ear­li­er times, spec­i­mens of whose teeth, re­sem­bling those of an­i­mals, had been pre­served in the mu­se­ums of ethnog­ra­phy. It re­al­ly seemed as if a new race had come in­to ex­is­tence, in­fin­ite­ly su­pe­ri­or to that to which Aris­to­tle, Ke­pler, Vic­tor Hugo, Phryne, or Di­ana of Poic­tiers had be­longed.

			Thanks to the progress in phys­i­ol­o­gy, hy­giene, and an­ti­sep­tic sci­ence, as well as to the gen­er­al well-be­ing and in­tel­li­gence of the race the du­ra­tion of hu­man life had been great­ly pro­longed, and it was not un­usu­al to see per­sons who had at­tained the age of 150 years. Death had not been con­quered, but the se­cret of liv­ing with­out grow­ing old had been found, and the char­ac­ter­is­tics of youth were re­tained be­yond the age of one hun­dred.

			But one fa­ther­land ex­ist­ed on the plan­et, which, like a cho­rus heard above the chords of some vast har­mo­ny, marched on­ward to its high des­tiny, shin­ing in the splen­dor of in­tel­lec­tu­al suprema­cy.

			The in­ter­nal heat of the globe, the light and warmth of the Sun, ter­res­tri­al mag­netism, at­mo­spher­ic elec­tric­i­ty, in­ter­plan­e­tary at­trac­tion, the psy­chic forces of the hu­man soul, the un­known forces which pre­side over des­tinies—all these sci­ence had con­quered and con­trolled for the ben­e­fit of mankind. The on­ly lim­its to its con­quests were the lim­i­ta­tions of the hu­man fac­ul­ties them­selves, which, in­deed, are fee­ble, es­pe­cial­ly when we com­pare them with those of cer­tain ex­trater­res­tri­al be­ings.

			All the re­sults of this vast progress, so slow­ly and grad­u­al­ly ac­quired by the toil of cen­turies, must, in obe­di­ence to a law, mys­te­ri­ous and in­con­ceiv­able for the pet­ty race of man, reach at last their apogee, when fur­ther ad­vance be­comes im­pos­si­ble. The geo­met­ric curve which rep­re­sents this progress of the race, falls as it ris­es: start­ing from ze­ro, from the prim­i­tive neb­u­lous cos­mos, as­cend­ing through the ages of plan­e­tary and hu­man his­to­ry to its lofty sum­mit, to de­scend there­after in­to a night that knows no mor­row.

			Yes! all this progress, all this knowl­edge, all this hap­pi­ness and glo­ry, must one day be swal­lowed up in obliv­ion, and the voice of his­to­ry it­self be for­ev­er si­lenced. Life had a be­gin­ning: it must have an end. The sun of hu­man hopes had risen, had as­cend­ed vic­to­ri­ous­ly to its merid­i­an, it was now to set and to dis­ap­pear in end­less night. To what end then all this glo­ry, all this strug­gling, all these con­quests, all these van­i­ties, if light and life must come to an end?

			Mar­tyrs and apos­tles, in ev­ery cause, have poured out blood up­on the Earth, des­tined al­so in its turn to per­ish.

			Ev­ery­thing is doomed to de­cay, and death must re­main the fi­nal sov­er­eign of the world. Have you ev­er thought, in view­ing a vil­lage ceme­tery, how small it is, to con­tain the gen­er­a­tions buried there from time im­mem­o­rable? Man ex­ist­ed be­fore the last glacial epoch, which dates back 200,000 years; and the age of man ex­tends over a pe­ri­od of more than 250,000 years. Writ­ten his­to­ry dates from yes­ter­day. Cut and pol­ished flints have been found at Paris, prov­ing the pres­ence of man on the banks of the Seine long be­fore the first his­toric record of the Gauls. The Parisians of the close of the nine­teenth cen­tu­ry walk up­on ground con­se­crat­ed by more than ten thou­sand years of an­ces­try. What re­mains of all who have swarmed in this fo­rum of the world? What is left of the Ro­mans, the Greeks, and the Asi­at­ics, whose em­pires last­ed for cen­turies? What re­mains of the mil­lions who have ex­ist­ed? Not even a hand­ful of ash­es.

			A hu­man be­ing dies ev­ery sec­ond, or about 86,000 a day, and an equal num­ber, or to speak more ex­act­ly, a lit­tle more than 86,000 are born dai­ly. This fig­ure, true for the nine­teenth cen­tu­ry, ap­plies to a long pe­ri­od, if we in­crease it pro­por­tion­ate­ly to the time. The pop­u­la­tion of the globe has in­creased from epoch to epoch. In the time of Alexan­der there were per­haps a thou­sand mil­lion liv­ing be­ings on the sur­face of the Earth. At the end of the nine­teenth cen­tu­ry fif­teen hun­dred mil­lion; in the twen­ty-sec­ond cen­tu­ry two thou­sand mil­lion; in the twen­ty-ninth three thou­sand mil­lion; at its max­i­mum the pop­u­la­tion of the globe had reached one hun­dred thou­sand mil­lion. Then it had be­gun to de­crease.

			Of the in­nu­mer­able hu­man bod­ies which have lived, not one re­mains. All have been re­solved in­to their el­e­ments, which have again formed new in­di­vid­u­als.

			All that fills the pass­ing day—la­bor, plea­sure, grief and hap­pi­ness—van­ish­es with it in­to obliv­ion. Time flies, and the past ex­ists no longer; what has been, has dis­ap­peared in the gulf of eter­ni­ty. The vis­i­ble world is van­ish­ing ev­ery in­stant. On­ly the in­vis­i­ble is re­al and en­dur­ing.

			Dur­ing the ten mil­lion years of his­to­ry, the hu­man race, sur­viv­ing gen­er­a­tion af­ter gen­er­a­tion, as if it were a re­al thing, had been great­ly mod­i­fied from both a phys­i­cal and moral point of view. It had al­ways re­mained mas­ter of the world, and no new race had as­pired to its sovereign­ty; for races do not come down from heav­en or rise from hell; no Min­er­va is born full-armed, no Venus awakes full-grown in a shell of pearl on the seashore; ev­ery­thing grows, and the hu­man race, with its long line of an­ces­try, was from the very be­gin­ning the nat­u­ral re­sult of the vi­tal evo­lu­tion of the plan­et. Un­der the law of progress, it had emerged from the lim­bo of an­i­mal­ism, and by the con­tin­ued ac­tion of this same law of progress it had be­come grad­u­al­ly per­fect­ed, mod­i­fied and re­fined.

			But the time had come when the con­di­tions of ter­res­tri­al life be­gan to fail; when hu­man­i­ty, in­stead of ad­vanc­ing, was it­self to en­ter up­on its down­ward path.

			The in­ter­nal heat of the globe, still con­sid­er­able in the nine­teenth cen­tu­ry, al­though it had ceased to have any ef­fect up­on sur­face tem­per­a­ture, which was main­tained sole­ly by the Sun, had slow­ly di­min­ished, and the Earth had, at last, be­come en­tire­ly cold. This had not di­rect­ly in­flu­enced the phys­i­cal con­di­tions of ter­res­tri­al life, which con­tin­ued to de­pend up­on the at­mos­phere and so­lar heat. The cool­ing of the Earth can­not bring about the end of the world.

			Im­per­cep­ti­bly, from cen­tu­ry to cen­tu­ry, the Earth’s sur­face had be­come lev­elled. The ac­tion of the rain, snow, frost and so­lar heat up­on the moun­tains, the wa­ters of tor­rents, rivulets and rivers, had slow­ly car­ried to the sea the de­bris of ev­ery con­ti­nen­tal el­e­va­tion. The bot­tom of the sea had risen, and in nine mil­lion years the moun­tains had al­most en­tire­ly dis­ap­peared. Mean­while, the plan­et had grown old faster than the Sun; the con­di­tions fa­vor­able to life had dis­ap­peared more rapid­ly than the so­lar light and heat.

			This con­cep­tion of the plan­et’s fu­ture con­forms to our present knowl­edge of the uni­verse. Doubt­less, our log­ic is rad­i­cal­ly in­com­plete, puerile even, in com­par­i­son with the re­al and eter­nal Truth, and might be just­ly com­pared with that of two ants talk­ing to­geth­er about the his­to­ry of France. But, con­fess­ing the mod­esty which be­fits the fi­nite in pres­ence of the in­fi­nite, and ac­knowl­edg­ing our noth­ing­ness as com­pared with the uni­verse, we can­not avoid the ne­ces­si­ty of ap­pear­ing log­i­cal to our­selves; we can­not as­sume that the ab­di­ca­tion of rea­son is a bet­ter proof of wis­dom than the use of it. We be­lieve that an in­tel­li­gent or­der pre­sides over the uni­verse and con­trols the des­tiny of worlds and their in­hab­i­tants; that the larg­er mem­bers of the so­lar sys­tem must last longer than the less­er ones, and, con­se­quent­ly, that the life of each plan­et is not equal­ly de­pen­dent up­on the Sun, and can­not, there­fore, con­tin­ue in­def­i­nite­ly, any more than the Sun it­self. More­over, di­rect ob­ser­va­tion con­firms this gen­er­al con­cep­tion of the uni­verse. The Earth, an ex­tinct sun, has cooled more rapid­ly than the Sun. Jupiter, so im­mense, is still in its youth. The Moon, small­er than Mars, has reached the more ad­vanced stages of as­tral life, per­haps even has reached its end. Mars, small­er than the Earth, is more ad­vanced than the Earth and less so than the Moon. Our plan­et, in its turn, must die be­fore Jupiter, and this, al­so, must take place be­fore the Sun be­comes ex­tinct.

			Con­sid­er, in fact, the rel­a­tive sizes of the Earth and the oth­er plan­ets. The di­am­e­ter of Jupiter is eleven times that of the Earth, and the di­am­e­ter of the Sun about ten times that of Jupiter. The di­am­e­ter of Sat­urn is nine times that of the Earth. It seems to us, there­fore, nat­u­ral to be­lieve that Jupiter and Sat­urn will en­dure longer than our plan­et, Venus, Mars or Mer­cury, those pyg­mies of the sys­tem!

			Events jus­ti­fied these de­duc­tions of sci­ence. Dan­gers lay in wait for us in the im­men­si­ty of space; a thou­sand ac­ci­dents might have be­fall­en us, in the form of comets, ex­tinct or flam­ing suns, neb­u­lae, etc. But the plan­et did not per­ish by an ac­ci­dent. Old age await­ed the Earth, as it waits for all oth­er things, and it grew old faster than the Sun. It lost the con­di­tions nec­es­sary for life more rapid­ly than the cen­tral lu­mi­nary lost its heat and its light.

			Dur­ing the long pe­ri­ods of its vi­tal splen­dor, when, lead­ing the cho­rus of the worlds, it bore on its sur­face an in­tel­li­gent race, vic­tors over the blind forces of na­ture, a pro­tect­ing at­mos­phere, be­neath which went on all the play of life and hap­pi­ness, guard­ed its flour­ish­ing em­pires. An es­sen­tial el­e­ment of na­ture, wa­ter, reg­u­lat­ed ter­res­tri­al life; from the very be­gin­ning this el­e­ment had en­tered in­to the com­po­si­tion of ev­ery sub­stance, veg­etable, an­i­mal and hu­man. It formed the ac­tive prin­ci­ple of at­mo­spher­ic cir­cu­la­tion; it was the chief agent in the changes of cli­mate and sea­sons; it was the sov­er­eign of the ter­res­tri­al state.

			From cen­tu­ry to cen­tu­ry the quan­ti­ty of wa­ter in the sea, the rivers and the at­mos­phere di­min­ished. A por­tion of the rain wa­ter was ab­sorbed by the Earth, and did not re­turn to the sea; for, in­stead of flow­ing in­to the sea over im­per­me­able stra­ta, and so form­ing ei­ther springs or sub­ter­ranean and sub­ma­rine wa­ter­cours­es, it had fil­tered deep­er with­in the sur­face, in­sen­si­bly fill­ing ev­ery void, ev­ery fis­sure, and sat­u­rat­ing the rocks to a great depth. So long as the in­ter­nal heat of the globe was suf­fi­cient to pre­vent the in­def­i­nite de­scent of this wa­ter, and to con­vert it in­to va­por, a con­sid­er­able quan­ti­ty re­mained up­on the sur­face; but the time came when the in­ter­nal heat of the globe was en­tire­ly dis­persed in space and of­fered no ob­sta­cle to in­fil­tra­tion. Then the sur­face wa­ter grad­u­al­ly di­min­ished; it unit­ed with the rocks, in the form of hy­drates, and thus dis­ap­peared from cir­cu­la­tion.

			In­deed, were the loss of the sur­face wa­ter of the globe to amount on­ly to a few tenths of a mil­lime­ter year­ly, in ten mil­lion years none would re­main.

			This va­por of wa­ter in the at­mos­phere had made warmth and life pos­si­ble; with its dis­ap­pear­ance came cold and death. If at present the aque­ous va­por of the at­mos­phere should dis­ap­pear, the heat of the sun would be in­ca­pable of main­tain­ing an­i­mal and veg­etable life; life which, more­over, could not ex­ist, inas­much as veg­eta­bles and an­i­mals are chiefly com­posed of wa­ter.5

			The in­vis­i­ble va­por of wa­ter, dis­trib­uted through the at­mos­phere, ex­er­cis­es the great­est pos­si­ble in­flu­ence on tem­per­a­ture. In quan­ti­ty this va­por seems al­most neg­li­gi­ble, since oxy­gen and ni­tro­gen alone form nine­ty-nine and one-half per­cent of the air we breathe; and the re­main­ing one-half of one per­cent con­tains, be­sides the va­por of wa­ter, car­bon­ic acid, am­mo­nia and oth­er sub­stances. There is scarce­ly more than a quar­ter of one per­cent of aque­ous va­por. If we con­sid­er the con­stituent atoms of the at­mos­phere, the physi­cist tells us that for two hun­dred atoms of oxy­gen and ni­tro­gen there is scarce­ly one of wa­ter-va­por; but this one atom has eighty times more ab­sorp­tive en­er­gy than the two hun­dred oth­ers.

			The ra­di­ant heat of the Sun, af­ter travers­ing the at­mos­phere, warms the sur­face of the Earth. The heat waves re­flect­ed from the warmed earth are not lost in space. The aque­ous va­por atoms, act­ing like a bar­ri­er, turn them back and pre­serve them for our ben­e­fit.

			This is one of the most bril­liant and the most fruit­ful dis­cov­er­ies of mod­ern physics. The oxy­gen and ni­tro­gen mol­e­cules of dry air do not op­pose the ra­di­a­tion of heat; but, as we have just said, one mol­e­cule of wa­ter-va­por pos­sess­es eighty times the ab­sorp­tive en­er­gy of the oth­er two hun­dred mol­e­cules of dry air, and con­se­quent­ly such a mol­e­cule is six­teen thou­sand times more ef­fi­ca­cious in so far as the con­ser­va­tion of heat is con­cerned. So that it is the va­por of wa­ter and not the air, prop­er­ly speak­ing, which reg­u­lates the con­di­tions of life up­on the Earth.

			If one should re­move this va­por from the sur­round­ing at­mos­phere, a loss of heat would go on at the sur­face sim­i­lar to that which takes place in high al­ti­tudes, for the at­mos­phere would then be as pow­er­less to re­tain heat as a vac­u­um is. A cold like that at the sur­face of the Moon would be the re­sult. The soil would still re­ceive heat di­rect­ly from the sun, but even dur­ing the day­time this heat would not be re­tained, and af­ter sun­set the Earth would be ex­posed to the glacial cold of space, which ap­pears to be about 273° be­low ze­ro. Thus veg­etable, an­i­mal and hu­man life would be im­pos­si­ble, if it had not al­ready be­come so, through the very dis­ap­pear­ance of the wa­ter.

			Cer­tain­ly we may and must ad­mit that wa­ter has not been so es­sen­tial a con­di­tion of life on all the worlds of space as it has been up­on our own. The re­sources of na­ture are not lim­it­ed by hu­man ob­ser­va­tion. There must be, there are, in the lim­it­less realms of space, mil­lions and mil­lions of suns dif­fer­ing from ours, sys­tems of worlds in which oth­er sub­stances, oth­er chem­i­cal com­bi­na­tions, oth­er phys­i­cal and me­chan­i­cal con­di­tions, oth­er en­vi­ron­ments, have pro­duced be­ings ab­so­lute­ly un­like our­selves, liv­ing an­oth­er life, pos­sessed of oth­er sens­es, dif­fer­ing in or­ga­ni­za­tion from our­selves far more than the fish or mol­lusk of the deep sea dif­fers from the bird or the but­ter­fly. But we are here study­ing the con­di­tions of ter­res­tri­al life, and these con­di­tions are de­ter­mined by the con­sti­tu­tion of the plan­et it­self.

			The grad­u­al fil­tra­tion of wa­ter in­to the in­te­ri­or of the Earth, keep­ing pace with the ra­di­a­tion of the Earth’s orig­i­nal heat in­to space, the slow for­ma­tion of ox­ides and hy­drates, in about eight mil­lion years re­duced by three-fourths the quan­ti­ty of wa­ter in cir­cu­la­tion on the Earth’s sur­face. As a con­se­quence of the dis­ap­pear­ance of con­ti­nen­tal el­e­va­tions, whose de­bris, obey­ing pas­sive­ly the laws of grav­i­ty, were slow­ly car­ried by the rain, the wind, and the streams to the sea, the Earth had be­come al­most lev­el and the seas more shal­low; but as evap­o­ra­tion and the for­ma­tion of aque­ous va­por goes on on­ly from the sur­face and does not de­pend up­on the depth, the at­mos­phere was still rich in va­por. The con­di­tions of life up­on the plan­et were then sim­i­lar to those we now ob­serve on Mars; where we see that great oceans have dis­ap­peared or have be­come mere in­land seas of slight depth, that the con­ti­nents are vast plains, that evap­o­ra­tion is ac­tive, that a con­sid­er­able quan­ti­ty of aque­ous va­por still ex­ists, that rains are rare, that snows abound in the po­lar re­gions and are al­most en­tire­ly melt­ed dur­ing the sum­mer of each year—in short, a world still hab­it­able by be­ings anal­o­gous to those that peo­ple the Earth.

			This epoch marked the apogee of the hu­man race. Thence­for­ward the con­di­tions of life grew less fa­vor­able, and from cen­tu­ry to cen­tu­ry, from gen­er­a­tion to gen­er­a­tion, un­der­went marked change. Veg­etable and an­i­mal species, the hu­man race it­self, ev­ery­thing in short, be­came trans­formed. But where­as, hith­er­to, these meta­mor­phoses had en­riched, em­bel­lished and per­fect­ed life, the day had come when deca­dence was to be­gin.

			Dur­ing more than a hun­dred thou­sand years it was in­sen­si­ble, for the par­a­bol­ic curve of life did not sud­den­ly fall away from its high­est point. Hu­man­i­ty had reached a de­gree of civ­i­liza­tion, of in­tel­lec­tu­al great­ness, of phys­i­cal and moral well-be­ing, of sci­en­tif­ic, artis­tic and in­dus­tri­al per­fec­tion, in­com­pa­ra­bly be­yond any­thing of which we know. For sev­er­al mil­lion years the cen­tral heat of the globe had been uti­lized in win­ter for gen­er­al warm­ing pur­pos­es by towns, vil­lages, man­u­fac­to­ries and ev­ery va­ri­ety of in­dus­try. When this fail­ing source of heat had fi­nal­ly be­come ex­haust­ed, the heat of the sun had been stored sub­ject to the wants of the race, hy­dro­gen had been ex­tract­ed from sea­wa­ter, the en­er­gy of wa­ter­falls, and sub­se­quent­ly that of the tides, had been trans­formed in­to light and heat, and the en­tire plan­et had be­come the play­thing of sci­ence, which dis­posed at will of all its el­e­ments. The hu­man sens­es, per­fect­ed to a de­gree which we should now qual­i­fy as su­per­nat­u­ral, and those new­ly ac­quired, men­tioned above, be­come with the lapse of time more high­ly de­vel­oped; hu­man­i­ty re­leased more and more from the em­pire of mat­ter; a new sys­tem of al­i­men­ta­tion; the spir­it gov­ern­ing the body and the gross ap­petites of for­mer times for­got­ten; the psy­chic fac­ul­ties in per­pet­u­al play, act­ing at a dis­tance over the en­tire sur­face of the globe, com­mu­ni­cat­ing un­der cer­tain con­di­tions with even the in­hab­i­tants of Mars and Venus; ap­pa­ra­tus which we can­not imag­ine re­plac­ing those op­ti­cal in­stru­ments with which phys­i­cal as­tron­o­my had be­gun its in­ves­ti­ga­tions; the whole world made new in its per­cep­tions and in­ter­ests; an en­light­ened so­cial con­di­tion from which en­vy and jeal­ousy, as well as rob­bery, suf­fer­ing and mur­der had dis­ap­peared—this, in­deed, was a re­al hu­man­i­ty of flesh and bone like our own, but as far above it in in­tel­lec­tu­al suprema­cy as we are above the simi­ans of the ter­tiary epoch.

			Hu­man in­tel­li­gence had so com­plete­ly mas­tered the forces of na­ture that it seemed as if so glo­ri­ous an era nev­er could come to an end. The de­crease in the amount of wa­ter, how­ev­er, com­menced to alarm even the most op­ti­mistic. The great oceans had dis­ap­peared. The crust of the Earth, once so thin and mo­bile, had grad­u­al­ly in­creased in thick­ness, and, not­with­stand­ing the in­ter­nal pres­sure, the Earth had be­come al­most com­plete­ly so­lid­i­fied. Os­cil­la­tions of the sur­face were no longer pos­si­ble, for it had be­come en­tire­ly rigid. The seas which re­mained were con­fined to the trop­ics. The poles were frozen. The con­ti­nents of old­en times, where so many oth­er fo­ci of civ­i­liza­tion had shone so bril­liant­ly, were im­mense deserts. Step by step hu­man­i­ty had mi­grat­ed to­wards the trop­i­cal zone, still wa­tered by streams, lakes and seas. There were no more moun­tains, no more con­densers of snow.

			As the quan­ti­ty of wa­ter and rain­fall di­min­ished, and, as the springs failed and the aque­ous va­por of the at­mos­phere grew less, veg­e­ta­tion had en­tire­ly changed its as­pect, in­creas­ing the vol­ume of its leaves and the length of its roots, seek­ing in ev­ery way to ab­sorb the hu­mid­i­ty nec­es­sary for life. Species which had not been able to ad­just them­selves to the new con­di­tions had van­ished; the rest were trans­formed. Not a tree or a plant with which we are fa­mil­iar was to be seen. There were no oaks, nor ash­es, nor elms, nor wil­lows, and the land­scape bore no re­sem­blance to that of to­day. Rudi­men­ta­ry species of cryp­togams on­ly sur­vived.

			Like changes had tak­en place in the an­i­mal king­dom. An­i­mal forms had been great­ly mod­i­fied. The wild species had ei­ther dis­ap­peared or been do­mes­ti­cat­ed. The scarci­ty of wa­ter had mod­i­fied the food of her­bivo­ra as well as car­nivo­ra. The most re­cent species, evolved from those which pre­ced­ed them, were small­er, with less fat and a larg­er skele­ton. The num­ber of plants had sen­si­bly de­creased. Less of the car­bon­ic acid of the air was ab­sorbed, and a pro­por­tion­al­ly greater quan­ti­ty ex­ist­ed in the at­mos­phere. As for the hu­man race, its meta­mor­pho­sis was so ab­so­lute that it was with an as­ton­ish­ment bor­der­ing on in­creduli­ty that one saw in ge­o­log­i­cal mu­se­ums fos­sil spec­i­mens of men of the twen­ti­eth or one hun­dredth cen­tu­ry, with great bru­tal teeth and coarse in­testines; it was dif­fi­cult to ad­mit that or­gan­isms so gross could re­al­ly be the an­ces­tors of in­tel­lec­tu­al man.

			Though mil­lions of years had passed, the Sun still poured up­on the Earth al­most the same quan­ti­ty of heat and light. At most, the loss had not ex­ceed­ed one-tenth. The on­ly dif­fer­ence was that the Sun ap­peared a lit­tle yel­low­er and a lit­tle small­er.

			The Moon still re­volved about the Earth, but more slow­ly. Its dis­tance from the Earth had in­creased and its ap­par­ent di­am­e­ter had di­min­ished. At the same time the pe­ri­od of the Earth’s ro­ta­tion had length­ened. This slow­er ro­ta­to­ry mo­tion of the Earth, in­crease in the dis­tance of the Moon, and length­en­ing of the lu­nar month, were the re­sults of the fric­tion of the tides, whose ac­tion re­sem­bled that of a brake. If the Earth and the Moon last long enough, and there are still oceans and tides, cal­cu­la­tion would en­able us to pre­dict that the time would come when the pe­ri­od­ic time of the Earth’s ro­ta­tion would fi­nal­ly equal the lu­nar month, so that there would be but five and one-quar­ter days in the year: the Earth would then al­ways present the same side to the Moon. But this would re­quire more than 150 mil­lion years. The pe­ri­od of which we are speak­ing, ten mil­lion years, is but a fif­teenth of the above; and the time of the Earth’s ro­ta­tion, in­stead of be­ing sev­en­ty times, was on­ly four and one-half times greater than it now is, or about 110 hours.

			These long days ex­posed the Earth to the pro­longed ac­tion of the Sun, but ex­cept in those re­gions where its rays were nor­mal to the sur­face, that is to say in the equa­to­ri­al zone be­tween the two trop­i­cal cir­cles, this ex­po­sure availed noth­ing; the obliq­ui­ty of the eclip­tic had not changed; the in­cli­na­tion of the ax­is of the Earth be­ing the same, about two de­grees, and the changes in the ec­cen­tric­i­ty of the Earth’s or­bit had pro­duced no sen­si­ble ef­fect up­on the sea­sons or the cli­mate.

			The hu­man form, food, res­pi­ra­tion, or­gan­ic func­tions, phys­i­cal and in­tel­lec­tu­al life, ideas, opin­ions, re­li­gion, sci­ence, lan­guage—all had changed. Of present man al­most noth­ing sur­vived.

		
	
		
			IV

			The last hab­it­able re­gions of the globe were two wide val­leys near the equa­tor, the basins of dried up seas; val­leys of slight depth, for the gen­er­al lev­el was al­most ab­so­lute­ly uni­form. No moun­tain peaks, ravines or wild gorges, not a sin­gle wood­ed val­ley or precipice was to be seen; the world was one vast plain, from which rivers and seas had grad­u­al­ly dis­ap­peared. But as the ac­tion of me­te­o­ro­log­i­cal agents, rain­fall and streams, had di­min­ished in in­ten­si­ty with the loss of wa­ter, the last hol­lows of the sea bot­tom had not been en­tire­ly filled up, and shal­low val­leys re­mained, ves­tiges of the for­mer struc­ture of the globe. In these a lit­tle ice and mois­ture were left, but the cir­cu­la­tion of wa­ter in the at­mos­phere had ceased, and the rivers flowed in sub­ter­ranean chan­nels as in in­vis­i­ble veins.

			As the at­mos­phere con­tained no aque­ous va­por, the sky was al­ways cloud­less, and there was nei­ther rain nor snow. The sun, less daz­zling and less hot than for­mer­ly, shone with the yel­low­ish splen­dor of a topaz. The col­or of the sky was sea-green rather than blue. The vol­ume of the at­mos­phere had di­min­ished con­sid­er­ably. Its oxy­gen and ni­tro­gen had be­come in part fixed in metal­lic com­bi­na­tions, as ox­ides and ni­trides, and its car­bon­ic acid had slow­ly in­creased, as veg­e­ta­tion, de­prived of wa­ter, be­came more and more rare and ab­sorbed an ev­er de­creas­ing amount of this gas. But the mass of the Earth, ow­ing to the con­stant fall of me­te­orites, bolides and ura­no­lites, had in­creased with time; so that the at­mos­phere, though con­sid­er­ably less in vol­ume, had re­tained its den­si­ty and ex­ert­ed near­ly the same pres­sure.

			Strange­ly enough, the snow and ice had di­min­ished as the Earth grew cold; the cause of this low tem­per­a­ture was the ab­sence of wa­ter va­por from the at­mos­phere, which had de­creased with the su­per­fi­cial area of the sea. As the wa­ter pen­e­trat­ed the in­te­ri­or of the Earth and the gen­er­al lev­el be­came more uni­form, first the depth and then the area of seas had been re­duced, the in­vis­i­ble en­ve­lope of aque­ous va­por had lost its pro­tect­ing pow­er, and the day came when the re­turn of the heat re­ceived from the sun was no longer pre­vent­ed, it was ra­di­at­ed in­to space as rapid­ly as it was re­ceived, as if it fell up­on a mir­ror in­ca­pable of ab­sorb­ing its rays.

			Such was the con­di­tion of the Earth. The last rep­re­sen­ta­tives of the hu­man race had sur­vived all these phys­i­cal trans­for­ma­tions sole­ly by virtue of its ge­nius of in­ven­tion and pow­er of adap­ta­tion. Its last ef­forts had been di­rect­ed to­ward ex­tract­ing nu­tri­tious sub­stances from the air, from sub­ter­ranean wa­ter, and from plants, and re­plac­ing the van­ished va­por of the air by build­ings and roofs of glass.

			It was nec­es­sary at any cost to cap­ture these so­lar rays and to pre­vent their ra­di­a­tion in­to space. It was easy to store up this heat in large quan­ti­ties, for the Sun shone un­ob­scured by any cloud and the day was long—fifty-five hours.

			For a long time the ef­forts of ar­chi­tects had been sole­ly di­rect­ed to­wards this im­pris­on­ment of the Sun’s rays and the pre­ven­tion of their dis­per­sion dur­ing the fifty-five hours of the night. They had suc­ceed­ed in ac­com­plish­ing this by an in­ge­nious ar­range­ment of glass roofs, su­per­posed one up­on the oth­er, and by mov­able screens. All com­bustible ma­te­ri­al had long be­fore been ex­haust­ed; and even the hy­dro­gen ex­tract­ed from wa­ter was dif­fi­cult to ob­tain.

			The mean tem­per­a­ture in the open air dur­ing the day­time was not very low, not fall­ing be­low −10°.6 Not­with­stand­ing the changes which the ages had wrought in veg­etable life, no species of plants could ex­ist, even in this equa­to­ri­al zone.

			As for the oth­er lat­i­tudes, they had been to­tal­ly un­in­hab­it­able for thou­sands of years, in spite of ev­ery ef­fort made to live in them. In the lat­i­tudes of Paris, Nice, Rome, Naples, Al­giers and Tu­nis, all pro­tec­tive at­mo­spher­ic ac­tion had ceased, and the oblique rays of the sun had proved in­suf­fi­cient to warm the soil which was frozen to a great depth, like a ver­i­ta­ble block of ice. The world’s pop­u­la­tion had grad­u­al­ly di­min­ished from ten mil­liards to nine, to eight, and then to sev­en, one-half the sur­face of the globe be­ing then hab­it­able. As the hab­it­able zone be­came more and more re­strict­ed to the equa­tor, the pop­u­la­tion had still fur­ther di­min­ished, as had al­so the mean length of hu­man life, and the day came when on­ly a few hun­dred mil­lions re­mained, scat­tered in groups along the equa­tor, and main­tain­ing life on­ly by the ar­ti­fices of a la­bo­ri­ous and sci­en­tif­ic in­dus­try.

			Lat­er still, to­ward the end, on­ly two groups of a few hun­dred hu­man be­ings were left, oc­cu­py­ing the last sur­viv­ing cen­ters of in­dus­try. From all the rest of the globe the hu­man race had slow­ly but in­ex­orably dis­ap­peared—dried up, ex­haust­ed, de­gen­er­at­ed, from cen­tu­ry to cen­tu­ry, through the lack of an as­sim­i­l­able at­mos­phere and suf­fi­cient food. Its last rem­nants seemed to have lapsed back in­to bar­barism, veg­e­tat­ing like the Es­ki­mo of the north. These two an­cient cen­ters of civ­i­liza­tion, them­selves yield­ing to de­cay, had sur­vived on­ly at the cost of a con­stant strug­gle be­tween in­dus­tri­al ge­nius and im­pla­ca­ble na­ture.

			Even here, be­tween the trop­ics and the equa­tor, the two re­main­ing groups of hu­man be­ings which still con­trived to ex­ist in face of a thou­sand hard­ships which year­ly be­came more in­sup­port­able, did so on­ly by sub­sist­ing, so to speak, on what their pre­de­ces­sors had left be­hind. These two ocean val­leys, one of which was near the bot­tom of what is now the Pa­cif­ic ocean, the oth­er to the south of the present is­land of Cey­lon, had for­mer­ly been the sites of two im­mense cities of glass—iron and glass hav­ing been, for a long time, the ma­te­ri­als chiefly em­ployed in build­ing con­struc­tion. They re­sem­bled vast win­ter-gar­dens, with­out up­per sto­ries, with trans­par­ent ceil­ings of im­mense height. Here were to be found the last plants, ex­cept those cul­ti­vat­ed in the sub­ter­ranean gal­leries lead­ing to rivers flow­ing un­der ground.

			Else­where the sur­face of the Earth was a ru­in, and even here on­ly the last ves­tiges of a van­ished great­ness were to be seen.

			In the first of these an­cient cities of glass, the sole sur­vivors were two old men, and the grand­son of one of them, Omegar, who had seen his moth­er and sis­ters die, one af­ter the oth­er, of con­sump­tion, and who now wan­dered in de­spair through these vast soli­tudes. Of these old men, one had for­mer­ly been a philoso­pher and had con­se­crat­ed his long life to the study of the his­to­ry of per­ish­ing hu­man­i­ty; the oth­er was a physi­cian who had in vain sought to save from con­sump­tion the last in­hab­i­tants of the world. Their bod­ies seemed wast­ed by anaemia rather than by age. They were pale as specters, with long, white beards, and on­ly their moral en­er­gy sus­tained them yet an in­stant against the de­cree of des­tiny. But they could not strug­gle longer against this des­tiny, and one day Omegar found them stretched life­less, side by side. From the dy­ing hands of one fell the last his­to­ry ev­er writ­ten, the his­to­ry of the fi­nal trans­for­ma­tions of hu­man­i­ty, writ­ten half a cen­tu­ry be­fore. The sec­ond had died in his lab­o­ra­to­ry while en­deav­or­ing to keep in or­der the nour­ish­ment tubes, au­to­mat­i­cal­ly reg­u­lat­ed by ma­chin­ery pro­pelled by so­lar en­gines.

			The last ser­vants, long be­fore de­vel­oped by ed­u­ca­tion from the simi­an race, had suc­cumbed many years be­fore, as had al­so the great ma­jor­i­ty of the an­i­mal species do­mes­ti­cat­ed for the ser­vice of hu­man­i­ty. Hors­es, dogs, rein­deers, and cer­tain large birds used in aeri­al ser­vice, yet sur­vived, but so en­tire­ly changed that they bore no re­sem­blance to their pro­gen­i­tors.

			It was ev­i­dent that the race was ir­re­vo­ca­bly doomed. Sci­ence had dis­ap­peared with sci­en­tists, art with artists, and the sur­vivors lived on­ly up­on the past. The heart knew no more hope, the spir­it no am­bi­tion. The light was in the past; the fu­ture was an eter­nal night. All was over. The glo­ries of days gone by had for­ev­er van­ished. If, in pre­ced­ing cen­turies, some trav­eller, wan­der­ing in these soli­tudes, thought he had re­dis­cov­ered the sites of Paris, Rome, or the bril­liant cap­i­tals which had suc­ceed­ed them, he was the vic­tim of his own imag­i­na­tion; for these sites had not ex­ist­ed for mil­lions of years, hav­ing been swept away by the wa­ters of the sea. Vague tra­di­tions had float­ed down through the ages, thanks to the print­ing-press and the recorders of the great events of his­to­ry; but even these tra­di­tions were un­cer­tain and of­ten false. For, as to Paris, the an­nals of his­to­ry con­tained on­ly some ref­er­ences to a mar­itime Paris; of its ex­is­tence as the cap­i­tal of France for thou­sands of years, there was no trace nor mem­o­ry. The names which to us seem im­mor­tal, Con­fu­cius, Pla­to, Muham­mad, Alexan­der, Cae­sar, Charle­magne, and Napoleon, had per­ished and were for­got­ten. Art had, in­deed, pre­served no­ble mem­o­ries; but these mem­o­ries did not ex­tend as far back as the in­fan­cy of hu­man­i­ty, and reached on­ly a few mil­lion years in­to the past. Omegar lin­gered in an an­cient gallery of pic­tures, be­queathed by for­mer cen­turies, and con­tem­plat­ed the great cities which had dis­ap­peared. On­ly one of these pic­tures re­lat­ed to what had once been Eu­rope, and was a view of Paris, con­sist­ing of a promon­to­ry pro­ject­ing in­to the sea, crowned by an as­tro­nom­i­cal tem­ple and gay with he­li­copterons cir­cling above the lofty tow­ers of its ter­races. Im­mense ships were plow­ing the sea. This clas­sic Paris was the Paris of the one hun­dred and sev­en­ti­eth cen­tu­ry of the Chris­tian era, cor­re­spond­ing to the one hun­dred and fifty-sev­enth of the as­tro­nom­i­cal era—the Paris which ex­ist­ed im­me­di­ate­ly pri­or to the fi­nal sub­mer­gence of the land. Even its name had changed; for words change like per­sons and things. Near­by, oth­er pic­tures por­trayed the great but less an­cient cities which had risen in Amer­i­ca, Aus­tralia, Asia, and af­ter­wards up­on the con­ti­nents which had emerged from the ocean. And so this mu­se­um of the past re­called in suc­ces­sion the pass­ing pomps of hu­man­i­ty down to the end.

			The end! The hour had struck on the time­piece of des­tiny. Omegar knew the life of the world hence­forth was in the past, that no fu­ture ex­ist­ed for it, and that the present even was van­ish­ing like the dream of a mo­ment. The last heir of the hu­man race felt the over­whelm­ing sen­ti­ment of the van­i­ty of things. Should he wait for some in­con­ceiv­able mir­a­cle to save him from his fate? Should he bury his com­pan­ions, and share their tomb with them? Should he en­deav­or to pro­long for a few days, a few weeks, a few years even, a soli­tary, use­less and de­spair­ing ex­is­tence? All day long he wan­dered through the vast and silent gal­leries, and at night aban­doned him­self to the drowsi­ness which op­pressed him. All about him was dark—the dark­ness of the sepul­chre.

			A sweet dream, how­ev­er, stirred his slum­ber­ing thought, and sur­round­ed his soul with a ha­lo of an­gel­ic bright­ness. Sleep brought him the il­lu­sion of life. He was no longer alone. A se­duc­tive im­age which he had seen more than once be­fore, stood be­fore him. Eyes ca­ress­ing as the light of heav­en, deep as the in­fi­nite, gazed up­on him and at­tract­ed him. He was in a gar­den filled with the per­fume of flow­ers. Birds sang in the nests amid the fo­liage. And in the dis­tant land­scape, framed in plants and flow­ers, were the vast ru­ins of dead cities. Then he saw a lake, on whose rip­pling sur­face two swans glid­ed, bear­ing a cra­dle from which a new­born child stretched to­ward him its arms.

			Nev­er had such a ray of light il­lu­mi­nat­ed his soul. So deep was his emo­tion that he sud­den­ly awoke, opened his eyes, and found con­fronting him on­ly the somber re­al­i­ty. Then a sad­ness more ter­ri­ble even than any he had known filled his whole be­ing. He could not find an in­stant of re­pose. He rose, went to his couch, and wait­ed anx­ious­ly for the morn­ing. He re­mem­bered his dream, but he did not be­lieve in it. He felt, vague­ly, that an­oth­er hu­man be­ing ex­ist­ed some­where; but his de­gen­er­ate race had lost, in part, its psy­chic pow­er, and per­haps, al­so, wom­an al­ways ex­erts up­on man an at­trac­tion more pow­er­ful than that which man ex­erts up­on wom­an. When the day broke, when the last man saw the ru­ins of his an­cient city stand­ing out up­on the sky of dawn, when he found him­self alone with the two last dead, he re­al­ized more than ev­er his un­avoid­able des­tiny, and de­cid­ed to ter­mi­nate at once a life so hope­less­ly mis­er­able.

			Go­ing in­to the lab­o­ra­to­ry, he sought a bot­tle whose con­tents were well known to him, un­corked it, and car­ried it to his lips, to emp­ty it at a draught. But, at the very mo­ment the vial touched his lips, he felt a hand up­on his arm.

			He turned sud­den­ly. There was no one in the lab­o­ra­to­ry, and in the gallery he found on­ly the two dead.

		
	
		
			V

			In the ru­ins of the oth­er equa­to­ri­al city, oc­cu­py­ing a once sub­merged val­ley south of the is­land of Cey­lon, was a young girl, whose moth­er and old­er sis­ter had per­ished of con­sump­tion and cold, and who was now left alone, the last sur­viv­ing mem­ber of the last fam­i­ly of the race. A few trees, of north­ern species, had been pre­served un­der the spa­cious dome of glass, and be­neath their scanty fo­liage, hold­ing the cold hands of her moth­er who had died the night be­fore, the young girl sat alone, doomed to death in the very flow­er of her age. The night was cold. In the sky above the full moon shone like a gold­en torch, but its yel­low rays were as cold as the sil­ver beams of the an­cient Se­lene. In the vast room reigned the still­ness and soli­tude of death, bro­ken on­ly by the young girl’s breath­ing, which seemed to an­i­mate the si­lence with the sem­blance of life.

			She was not weep­ing. Her six­teen years con­tained more ex­pe­ri­ence and knowl­edge than six­ty years of the world’s prime. She knew that she was the sole sur­vivor of this last group of hu­man be­ings, and that ev­ery hap­pi­ness, ev­ery joy and ev­ery hope had van­ished for­ev­er. There was no present, no fu­ture; on­ly soli­tude and si­lence, the phys­i­cal and moral im­pos­si­bil­i­ty of life, and soon eter­nal sleep. She thought of the wom­an of by­gone days, of those who had lived the re­al life of hu­man­i­ty, of lovers, wives and moth­ers, but to her red and tear­less eyes ap­peared on­ly im­ages of death; while be­yond the walls of glass stretched a bar­ren desert, cov­ered by the last ice and the last snow. Now her young heart beat vi­o­lent­ly in her breast, till her slen­der hands could no longer com­press its tu­mult; and now life seemed ar­rest­ed in her bo­som, and ev­ery res­pi­ra­tion sus­pend­ed. If for a mo­ment she fell asleep, in her dreams she played again with her laugh­ing and care­free sis­ter, while her moth­er sung in a pure and pen­e­trat­ing voice the beau­ti­ful in­spi­ra­tions of the last po­ets; and she seemed to see, once more, the last fêtes of a bril­liant so­ci­ety, as if re­flect­ed from the sur­face of some dis­tant mir­ror. Then, on awak­en­ing, these mag­ic mem­o­ries fad­ed in­to the somber re­al­i­ty. Alone! Alone in the world, and to­mor­row death, with­out hav­ing known life! To strug­gle against this un­avoid­able fate was use­less; the de­cree of des­tiny was with­out ap­peal, and there was noth­ing to do but to sub­mit, to await the in­evitable end, since with­out food or air or­gan­ic life was im­pos­si­ble—or else to an­tic­i­pate death and de­liv­er one­self at once from a joy­less ex­is­tence and a cer­tain doom. She passed in­to the bath­room, where the warm wa­ter was still flow­ing, al­though the ap­pli­ances which art had de­signed to sup­ply the wants of life were no longer in work­ing or­der; for the last re­main­ing ser­vants (de­scen­dants of an­cient simi­an species, mod­i­fied, as the hu­man race had been, by the chang­ing con­di­tions of life,) had al­so suc­cumbed to the in­suf­fi­cien­cy of wa­ter. She plunged in­to the per­fumed bath, turned the key which reg­u­lat­ed the sup­ply of elec­tric­i­ty de­rived from sub­ter­ranean wa­ter­cours­es still un­frozen, and for a mo­ment seemed to for­get the de­cree of des­tiny in the en­joy­ment of this re­fresh­ing rest. Had any in­dis­creet spec­ta­tor be­held her as, stand­ing up­on the bearskin be­fore the large mir­ror, she be­gan to ar­range the tress­es of her long auburn hair, he would have de­tect­ed a smile up­on her lips, show­ing that, for an in­stant, she was obliv­i­ous of her dark fu­ture. Pass­ing in­to an­oth­er room, she ap­proached the ap­pa­ra­tus which fur­nished the food of that time, ex­tract­ed from the wa­ter, air, and the plants and fruits au­to­mat­i­cal­ly cul­ti­vat­ed in the green­hous­es.

			It was still in work­ing or­der, like a clock which has been wound up. For thou­sands of years the ge­nius of man had been al­most ex­clu­sive­ly ap­plied to the strug­gle with des­tiny. The last re­main­ing wa­ter had been forced to cir­cu­late in sub­ter­ranean canals, where al­so the so­lar heat had been stored. The last an­i­mals had been trained to serve these ma­chines, and the nu­tri­tious prop­er­ties of the last plants had been uti­lized to the ut­most. Men had fi­nal­ly suc­ceed­ed in liv­ing up­on al­most noth­ing, so far as quan­ti­ty was con­cerned; ev­ery new­ly dis­cov­ered form of food be­ing com­plete­ly as­sim­i­l­able. Cities had fi­nal­ly been built of glass, open to the Sun, to which was con­veyed ev­ery sub­stance nec­es­sary to the syn­the­sis of the food which re­placed the prod­ucts of na­ture. But as time passed, it be­came more and more dif­fi­cult to ob­tain the nec­es­saries of life. The mine was at last ex­haust­ed. Mat­ter had been con­quered by in­tel­li­gence; but the day had come when in­tel­li­gence it­self was over­matched, when ev­ery work­er had died at his post and the Earth’s store­house had been de­plet­ed. Un­will­ing to aban­don this des­per­ate strug­gle, man had put forth ev­ery ef­fort. But he could not pre­vent the Earth’s ab­sorp­tion of wa­ter, and the last re­sources of a sci­ence which seemed greater even than na­ture it­self had been ex­haust­ed.

			Eva re­turned to the body of her moth­er, and once more took the cold hands in her own. The psy­chic fac­ul­ties of the race in these its lat­ter days had ac­quired, as we have said, tran­scen­dent pow­ers, and she thought for a mo­ment to sum­mon her moth­er from the tomb. It seemed to her as if she must have one more ap­prov­ing glance, one more coun­sel. A sin­gle idea took pos­ses­sion of her, so fas­ci­nat­ing her that she even lost the de­sire to die. She saw afar the soul which should re­spond to her own. Ev­ery man be­long­ing to that com­pa­ny of which she was the last sur­vivor had died be­fore her birth. Wom­an had out­lived the sex once called strong. In the pic­tures up­on the walls of the great li­brary, in books, en­grav­ings and stat­ues, she saw rep­re­sent­ed the great men of the city, but she had nev­er seen a liv­ing man; and still dream­ing, strange and dis­qui­et­ing forms passed be­fore her. She was trans­port­ed in­to an un­known and mys­te­ri­ous world, in­to a new life, and love did not seem to be yet whol­ly ban­ished from earth. Dur­ing the reign of cold, all elec­tri­cal com­mu­ni­ca­tion be­tween the two last cities left up­on the Earth had been in­ter­rupt­ed. Their in­hab­i­tants could speak no more with each oth­er, see each oth­er no more, nor feel each oth­er’s pres­ence. Yet she was as well ac­quaint­ed with the ocean city as if she had seen it, and when she fixed her eyes up­on the great ter­res­tri­al globe sus­pend­ed from the ceil­ing of the li­brary, and then, clos­ing them, con­cen­trat­ed all her will and psy­chic pow­er up­on the ob­ject of her thoughts, she act­ed at a dis­tance as ef­fec­tive­ly, though in a dif­fer­ent way, as in for­mer days men had done when com­mu­ni­cat­ing with each oth­er by elec­tric­i­ty. She called, and felt that an­oth­er heard and un­der­stood. The pre­ced­ing night she had trans­port­ed her­self to the an­cient city in which Omegar lived, and had ap­peared to him for an in­stant in a dream. That very morn­ing she had wit­nessed his de­spair­ing act and by a supreme ef­fort of the will had ar­rest­ed his arm. And now, stretched in her chair be­side the dead body of her moth­er, heavy with sleep, her soli­tary soul wan­dered in dreams above the ocean city, seek­ing the com­pan­ion­ship of the on­ly mate left up­on the Earth. And far away, in that ocean city, Omegar heard her call. Slow­ly, as in a dream, he as­cend­ed the plat­form from which the air­ships used to take their flight. Yield­ing to a mys­te­ri­ous in­flu­ence, he obeyed the dis­tant sum­mons. Speed­ing to­ward the west, the elec­tric air­ship passed above the frozen re­gions of the trop­ics, once the site of the Pa­cif­ic ocean, Poly­ne­sia, Malaisia and the Sun­da is­lands, and stopped at the land­ing of the crys­tal palace. The young girl, star­tled from her dream by the trav­eller, who fell from the air at her feet, fled in ter­ror to the far­ther end of the im­mense hall, lift­ing the heavy cur­tain of skin which sep­a­rat­ed it from the li­brary. When the young man reached her side, he stopped, knelt, and took her hand in his, say­ing sim­ply: “You called me. I have come.” And then he added: “I have known you for a long time. I knew that you ex­ist­ed, I have of­ten seen you; you are the con­stant thought of my heart, but I did not dare to come.”

			She bade him rise, say­ing: “My friend, I know that we are alone in the world, and that we are about to die. A will stronger than my own com­pelled me to call you. It seemed as if it were the supreme de­sire of my moth­er, supreme even in death. See, she sleeps thus since yes­ter­day. How long the night is!”

			The young man, kneel­ing, had tak­en the hand of the dead, and they both stood there be­side the fu­ner­al couch, as if in prayer.

			He leaned gen­tly to­ward the young girl, and their heads touched. He let fall the hand of the dead.

			Eva shud­dered. “No,” she said.

			Then, sud­den­ly, he sprang to his feet in ter­ror; the dead wom­an had re­vived. She had with­drawn the hand which he had tak­en in his own, and had opened her eyes. She made a move­ment, look­ing at them.

			“I wake from a strange dream,” she said, with­out seem­ing sur­prised at the pres­ence of Omegar. “Be­hold, my chil­dren, my dream;” and she point­ed to the plan­et Jupiter, shin­ing with daz­zling splen­dor in the sky.

			And as they gazed up­on the star, to their as­ton­ished vi­sion, it ap­peared to ap­proach them, to grow larg­er, to take the place of the frozen scene about them.

			Its im­mense seas were cov­ered with ships. Aeri­al fleets cleaved the air. The shores of its seas and the mouths of its great rivers were the scenes of a prodi­gious ac­tiv­i­ty. Bril­liant cities ap­peared, peo­pled by mov­ing mul­ti­tudes. Nei­ther the de­tails of their habi­ta­tions nor the forms of these new be­ings could be dis­tin­guished, but one di­vined that here was a hu­man­i­ty quite dif­fer­ent from ours, liv­ing in the bo­som of an­oth­er na­ture, hav­ing oth­er sens­es at its dis­pos­al; and one felt al­so that this vast world was in­com­pa­ra­bly su­pe­ri­or to the Earth.

			“Be­hold, where we shall be to­mor­row!” said the dy­ing wom­an. “We shall find there all the hu­man race, per­fect­ed and trans­formed. Jupiter has re­ceived the in­her­i­tance of the Earth. Our world has ac­com­plished its mis­sion, and life is over here be­low. Farewell!”

			She stretched out her arms to them; they bent over her pale face and pressed a long kiss up­on her fore­head. But they per­ceived that this fore­head was cold as mar­ble, in spite of this strange awak­en­ing.

			The dead wom­an had closed her eyes, to open them no more.

		
	
		
			VI

			It is sweet to live. Love atones for ev­ery loss; in its joys all else is for­got­ten. In­ef­fa­ble mu­sic of the heart, thy di­vine melody fills the soul with an ec­sta­sy of in­fi­nite hap­pi­ness! What il­lus­tri­ous his­to­ri­ans have cel­e­brat­ed the he­roes of the world’s progress, the glo­ries of war, the con­quests of mind and of spir­it! Yet af­ter so many cen­turies of la­bor and strug­gle, there re­mained on­ly two pal­pi­tat­ing hearts, the kiss­es of two lovers. All had per­ished ex­cept love; and love, the supreme sen­ti­ment, en­dured, shin­ing like an in­ex­tin­guish­able bea­con over the im­mense ocean of the van­ished ages.

			Death! They did not dream of it. Did they not suf­fice for each oth­er? What if the cold froze their very mar­row? Did they not pos­sess in their hearts a warmth which de­fied the cold of na­ture? Did not the sun still shine glo­ri­ous­ly, and was not the fi­nal doom of the world yet far dis­tant? Omegar bent ev­ery en­er­gy to the main­te­nance of the mar­vel­lous sys­tem which had been de­vised for the au­to­mat­ic ex­trac­tion by chem­i­cal pro­cess­es of the nu­tri­tive prin­ci­ples of the air, wa­ter and plants, and in this he seemed to be suc­cess­ful. So in oth­er days, af­ter the fall of the Ro­man em­pire, the bar­bar­ians had been seen to uti­lize dur­ing cen­turies the aque­ducts, baths and ther­mal springs, all the cre­ations of the civ­i­liza­tion of the Cae­sars, and to draw from a van­ished in­dus­try the sources of their own strength.

			But one day, won­der­ful as it was, this sys­tem gave out. The sub­ter­ranean wa­ters them­selves ceased to flow. The soil was frozen to a great depth. The rays of the sun still warmed the air with­in the glass-cov­ered dwellings, but no plant could live longer; the sup­ply of wa­ter was ex­haust­ed.

			The com­bined ef­forts of sci­ence and in­dus­try were im­po­tent to give to the at­mos­phere the nu­tri­tive qual­i­ties pos­sessed by those of oth­er worlds, and the hu­man or­gan­ism con­stant­ly clam­ored for the re­gen­er­at­ing prin­ci­ples which, as we have seen, had been de­rived from the air, wa­ter and plants. These sources were now ex­haust­ed.

			This last hu­man pair strug­gled against these in­sur­mount­able ob­sta­cles, and rec­og­nized the use­less­ness of far­ther con­test, yet they were not re­signed to death. Be­fore know­ing each oth­er they had await­ed it fear­less­ly. Now each wished to de­fend the oth­er, the beloved one, against piti­less des­tiny. The very idea of see­ing Omegar ly­ing inan­i­mate be­side her, filled Eva with such an­guish that she could not bear the thought. And he, too, vain­ly longed to car­ry away his well beloved from a world doomed to de­cay, to fly with her to that bril­liant Jupiter which await­ed them, and not to aban­don to the Earth the body he adored.

			He thought that, per­haps, there still ex­ist­ed, some­where up­on the Earth, a spot which had re­tained a lit­tle of that life-giv­ing wa­ter with­out which ex­is­tence was im­pos­si­ble; and, al­though al­ready they were both al­most with­out strength, he formed the supreme res­o­lu­tion of set­ting out to seek for it. The elec­tric aeronef was still in work­ing or­der. For­sak­ing the city which was now on­ly a tomb, the two last sur­vivors of a van­ished hu­man­i­ty aban­doned these in­hos­pitable re­gions and set out to seek some un­known oa­sis.

			The an­cient king­doms of the world passed un­der their feet. They saw the re­mains of great cities, made il­lus­tri­ous by the splen­dors of civ­i­liza­tion, ly­ing in ru­ins along the equa­tor. The si­lence of death cov­ered them all. Omegar rec­og­nized the an­cient city which he had re­cent­ly left, but he knew that there, al­so the supreme source of life was lack­ing, and they did not stop. They tra­versed thus, in their soli­tary air­ship, the re­gions which had wit­nessed the last stages of the life of hu­man­i­ty; but death, and si­lence, and the frozen desert was ev­ery­where. No more fields, no more veg­e­ta­tion; the wa­ter­cours­es were vis­i­ble as on a map, and it was ev­i­dent that along their banks life had been pro­longed; but they were now dried up for­ev­er. And when, at times, some mo­tion­less lake was dis­tin­guished in the low­er lev­el, it was like a lake of stone; for even at the equa­tor the sun was pow­er­less to melt the eter­nal ice. A kind of bear, with long fur, was still to be seen wan­der­ing over the frozen earth, seek­ing in the crevices of the rocks its scanty veg­etable food. From time to time, al­so, they de­scried a kind of pen­guin and sea-cows walk­ing up­on the ice, and large, gray po­lar birds in awk­ward flight, or alight­ing mourn­ful­ly.

			Nowhere was the sought-for oa­sis found. The Earth was in­deed dead.

			Night came. Not a cloud ob­scured the sky. A warmer cur­rent from the south had car­ried them over what was for­mer­ly Africa, now a frozen waste. The mech­a­nism of the aeronef had ceased to work. Ex­haust­ed by cold rather than by hunger, they threw them­selves up­on the bearskins in the bot­tom of the car.

			Per­ceiv­ing a ru­in, they alight­ed. It was an im­mense quad­ran­gu­lar base, re­veal­ing traces of an enor­mous stone stair­way. It was still pos­si­ble to rec­og­nize one of the an­cient Egyp­tian pyra­mids which, in the mid­dle of the desert, sur­vived the civ­i­liza­tion which it rep­re­sent­ed. With all Egypt, Nu­bia and Abyssinia, it had sunk be­low the lev­el of the sea, and had af­ter­wards emerged in­to the light and been re­stored in the heart of a new cap­i­tal by a new civ­i­liza­tion, more bril­liant than that of Thebes and of Mem­phis, and fi­nal­ly had been again aban­doned to the desert. It was the on­ly re­main­ing mon­u­ment of the ear­li­er life of hu­man­i­ty, and owed its sta­bil­i­ty to its geo­met­ric form.

			“Let us rest here,” said Eva, “since we are doomed to die. Who, in­deed, has es­caped death? Let me die in peace in your arms.”

			They sought a cor­ner of the ru­in and sat down be­side each oth­er, face to face with the silent desert. The young girl cow­ered up­on the ground, press­ing her hus­band in her arms, still striv­ing with all her might against the pen­e­trat­ing cold. He drew her to his heart, and warmed her with his kiss­es.

			“I love you, and I am dy­ing,” she said. “But, no, we will not die. See that star, which calls us!”

			At the same mo­ment they heard be­hind them a slight noise, is­su­ing from the an­cient tomb of Cheops, a noise like that the wind makes in the leaves. Shud­der­ing, they turned, to­geth­er, in the di­rec­tion whence the sound came. A white shad­ow, which seemed to be self-lu­mi­nous, for the night was al­ready dark and there was no moon, glid­ed rather than walked to­ward them, and stopped be­fore their as­ton­ished eyes.

			“Fear noth­ing,” it said. “I come to seek you. No, you shall not die. No one has ev­er died. Time flows in­to eter­ni­ty; eter­ni­ty re­mains.

			“I was Cheops, King of Egypt, and I reigned over this coun­try in the ear­ly days of the world. As a slave, I have since ex­pi­at­ed my crimes in many ex­is­tences, and when at length my soul de­served im­mor­tal­i­ty I lived up­on Nep­tune, Ganymede, Rhea, Ti­tan, Sat­urn, Mars, and oth­er worlds as yet un­known to you. Jupiter is now my home. In the days of hu­man­i­ty’s great­ness, Jupiter was not hab­it­able for in­tel­li­gent be­ings. It was pass­ing through the nec­es­sary stages of prepa­ra­tion. Now this im­mense world is the heir to all hu­man achieve­ment. Worlds suc­ceed each oth­er in time as in space. All is eter­nal, and merges in­to the di­vine. Con­fide in me, and fol­low me.”

			And as the old Pharaoh was still speak­ing, they felt a de­li­cious flu­id pen­e­trate their souls, as some­times the ear is filled with an ex­quis­ite melody. A sense of calm and tran­scen­dent hap­pi­ness flowed in their veins. Nev­er, in any dream, in any ec­sta­sy, had they ev­er ex­pe­ri­enced such joy.

			Eva pressed Omegar in her arms. “I love you,” she re­peat­ed. Her voice was on­ly a breath. He touched his lips to her al­ready cold mouth, and heard them mur­mur: “How I could have loved!”

			Jupiter was shin­ing ma­jes­ti­cal­ly above them, and in the glo­ri­ous light of his rays their sight grew dim and their eyes gen­tly closed.

			The spec­tre rose in­to space and van­ished. And one to whom it is giv­en to see, not with the bod­i­ly eyes, which per­ceive on­ly ma­te­ri­al vi­bra­tions, but with the eyes of the soul, which per­ceive psy­chi­cal vi­bra­tions, might have seen two small flames shin­ing side by side, unit­ed by a com­mon at­trac­tion, and ris­ing, to­geth­er with the phan­tom, in­to the heav­ens.

		
	
		
			
				Epilogue

				
					“And the an­gel lift­ed up his hand to heav­en and sware by Him that liveth for­ev­er and ev­er that there should be time no longer.”

					Rev. 10:6
				

			
			
				Φ

				The Earth was dead. The oth­er plan­ets al­so had died one af­ter the oth­er. The Sun was ex­tin­guished. But the stars still shone; there were still suns and worlds.

				In the mea­sure­less du­ra­tion of eter­ni­ty, time, an es­sen­tial­ly rel­a­tive con­cep­tion, is de­ter­mined by each world, and even in each world this con­cep­tion is de­pen­dent up­on the con­scious­ness of the in­di­vid­u­al. Each world mea­sures its own du­ra­tion. The year of the Earth is not that of Nep­tune. The lat­ter is 164 times the for­mer, and yet is not longer rel­a­tive­ly to the ab­so­lute. There is no com­mon mea­sure be­tween time and eter­ni­ty. In emp­ty space there is no time, no years, no cen­turies; on­ly the pos­si­bil­i­ty of a mea­sure­ment of time which be­comes re­al the mo­ment a re­volv­ing world ap­pears. With­out some pe­ri­od­ic mo­tion no con­cep­tion what­ev­er of time is pos­si­ble.

				The Earth no longer ex­ist­ed, nor her ce­les­tial com­pan­ion, the lit­tle isle of Mars, nor the beau­ti­ful sphere of Venus, nor the colos­sal world of Jupiter, nor the strange uni­verse of Sat­urn, which had lost its rings, nor the slow-mov­ing Uranus and Nep­tune—not even the glo­ri­ous Sun, in whose fe­cun­dat­ing heat these man­sions of the heav­ens had basked for so many cen­turies. The Sun was a dark ball, the plan­ets al­so; and still this in­vis­i­ble sys­tem sped on in the glacial cold of star­ry space. So far as life is con­cerned, all these worlds were dead, did not ex­ist. They sur­vived their past his­to­ry like the ru­ins of the dead cities of As­syr­ia which the ar­chae­ol­o­gist un­cov­ers in the desert, mov­ing on their way in dark­ness through the in­vis­i­ble and the un­known.

				No ge­nius, no ma­gi­cian could re­call the van­ished past, when the Earth float­ed bathed in light, with its broad green fields wak­ing to the morn­ing sun, its rivers wind­ing like long ser­pents through the ver­dant mead­ows, its woods alive with the songs of birds, its forests filled with deep and mys­te­ri­ous shad­ows, its seas heav­ing with the tides or roar­ing in the tem­pest, its moun­tain slopes fur­rowed with rush­ing streams and cas­cades, its gar­dens enam­eled with flow­ers, its nests of birds and cra­dles of chil­dren, and its toil­ing pop­u­la­tion, whose ac­tiv­i­ty had trans­formed it and who lived so joy­ous­ly a life per­pet­u­at­ed by the de­lights of an end­less love. All this hap­pi­ness seemed eter­nal. What has be­come of those morn­ings and evenings, of those flow­ers and those lovers, of that light and per­fume, of those har­monies and joys, of those beau­ties and dreams? All is dead, has dis­ap­peared in the dark­ness of night.

				The world dead, all the plan­ets dead, the Sun ex­tin­guished. The so­lar sys­tem an­ni­hi­lat­ed, time it­self sus­pend­ed.

				Time laps­es in­to eter­ni­ty. But eter­ni­ty re­mains, and time is born again.

				Be­fore the ex­is­tence of the Earth, through­out an eter­ni­ty, suns and worlds ex­ist­ed, peo­pled with be­ings like our­selves. Mil­lions of years be­fore the Earth was, they were. The past of the uni­verse has been as bril­liant as the present, the fu­ture will be as the past, the present is of no im­por­tance.

				In ex­am­in­ing the past his­to­ry of the Earth, we might go back to a time when our plan­et shone in space, a ver­i­ta­ble sun, ap­pear­ing as Jupiter and Sat­urn do now, shroud­ed in a dense at­mos­phere charged with warm va­pors; and we might fol­low all its trans­for­ma­tions down to the pe­ri­od of man. We have seen that when its heat was en­tire­ly dis­si­pat­ed, its wa­ters ab­sorbed, the aque­ous va­por of its at­mos­phere gone, and this at­mos­phere it­self more or less ab­sorbed, our plan­et must have pre­sent­ed the ap­pear­ance of those great lu­nar deserts seen through the tele­scope (with cer­tain dif­fer­ences due to the ac­tion of caus­es pe­cu­liar to the Earth), with its fi­nal ge­o­graph­i­cal con­fig­u­ra­tions, its dried-up shores and wa­ter­cours­es, a plan­e­tary corpse, a dead and frozen world. It still bears, how­ev­er, with­in its bo­som an un­ex­pend­ed en­er­gy—that of its mo­tion of trans­la­tion about the Sun, an en­er­gy which, trans­formed in­to heat by the sud­den de­struc­tion of its mo­tion, would suf­fice to melt it and to re­duce it, in part, to a state of va­por, thus in­au­gu­rat­ing a new epoch; but for an in­stant on­ly, for, if this mo­tion of trans­la­tion were de­stroyed, the Earth would fall in­to the Sun and its in­de­pen­dent ex­is­tence would come to an end. If sud­den­ly ar­rest­ed it would move in a straight line to­ward the Sun, with an in­creas­ing ve­loc­i­ty, and reach the Sun in six­ty-five days; were its mo­tion grad­u­al­ly ar­rest­ed, it would move in a spi­ral, to be swal­lowed up, at last, in the cen­tral lu­mi­nary.

				The en­tire his­to­ry of ter­res­tri­al life is be­fore our eyes. It has its com­mence­ment and its end; and its du­ra­tion, how­ev­er many the cen­turies which com­pose it, is pre­ced­ed and fol­lowed by eter­ni­ty—is, in­deed, but a sin­gle in­stant lost in eter­ni­ty.

				For a long time af­ter the Earth had ceased to be the abode of life, the colos­sal worlds of Jupiter and Sat­urn, pass­ing more slow­ly from their so­lar to their plan­e­tary stage, reigned in their turn among the plan­ets, with the splen­dor of a vi­tal­i­ty in­com­pa­ra­bly su­pe­ri­or to that of our Earth. But they, al­so, waxed old and de­scend­ed in­to the night of the tomb.

			
			
				Χ

				Had the Earth, like Jupiter, for ex­am­ple, re­tained long enough the el­e­ments of life, death would have come on­ly with the ex­tinc­tion of the Sun. But the length of the life of a world is pro­por­tion­al to its size and its el­e­ments of vi­tal­i­ty.

				The so­lar heat is due to two prin­ci­pal caus­es—the con­den­sa­tion of the orig­i­nal neb­u­la, and the fall of me­te­orites. Ac­cord­ing to the best es­tab­lished cal­cu­la­tions of ther­mo­dy­nam­ics, the for­mer has pro­duced a quan­ti­ty of heat eigh­teen mil­lion times greater than that which the Sun ra­di­ates year­ly, sup­pos­ing the orig­i­nal neb­u­la was cold, which there is no rea­son to be­lieve was the case. It is, there­fore, cer­tain that the so­lar tem­per­a­ture pro­duced by this con­den­sa­tion far ex­ceed­ed the above. If con­den­sa­tion con­tin­ues, the ra­di­a­tion of heat may go on for cen­turies with­out loss.

				The heat emit­ted ev­ery sec­ond is equal to that which would re­sult from the com­bus­tion of eleven quadrillions six hun­dred thou­sand mil­liards of tons of coal burn­ing at once! The Earth in­ter­cepts on­ly one five hun­dredth mil­lionth part of the ra­di­ant heat, and this one five hun­dredth mil­lionth suf­fices to main­tain all ter­res­tri­al life. Of six­ty-sev­en mil­lions of light and heat rays which the Sun ra­di­ates in­to space, on­ly one is re­ceived and uti­lized by the plan­ets.

				Well! to main­tain this source of heat it is on­ly nec­es­sary that the rate of con­den­sa­tion should be such that the Sun’s di­am­e­ter should de­crease sev­en­ty-sev­en me­ters a year, or one kilo­me­ter in thir­teen years. This con­trac­tion is so grad­u­al that it would be whol­ly im­per­cep­ti­ble. Nine thou­sand five hun­dred years would be re­quired to re­duce the di­am­e­ter by one sin­gle sec­ond of arc. Even if the Sun be ac­tu­al­ly in a gaseous state, its tem­per­a­ture, so far from grow­ing less, or even re­main­ing sta­tion­ary, would in­crease by the very fact of con­trac­tion; for if on the one hand the tem­per­a­ture of a gaseous body falls when it con­dens­es, on the oth­er hand the heat gen­er­at­ed by con­trac­tion is more than suf­fi­cient to pre­vent a fall in tem­per­a­ture, and the amount of heat in­creas­es un­til a liq­uid state is reached. The Sun seems to have reached this stage.

				The con­den­sa­tion of the Sun, whose den­si­ty is on­ly one-fourth that of the Earth, may thus of it­self main­tain for cen­turies, at least for ten mil­lion years, the light and heat of this bril­liant star. But we have just spo­ken of a sec­ond source of heat: the fall of me­te­orites. One hun­dred and forty-six mil­lion me­te­orites fall up­on the Earth year­ly. A vast­ly greater num­ber fall in­to the Sun, be­cause of its greater at­trac­tion. If their mass equals about the one hun­dredth part of the mass of the Earth, their fall would suf­fice to main­tain the tem­per­a­ture—not by their com­bus­tion, for if the Sun it­self was be­ing con­sumed it would not have last­ed more than six thou­sand years, but by the sud­den trans­for­ma­tion of the en­er­gy of mo­tion in­to heat, the ve­loc­i­ty of im­pact be­ing 650,000 me­ters per sec­ond, so great is the so­lar at­trac­tion.

				If the Earth should fall in­to the Sun, it would make good for nine­ty-five years the ac­tu­al loss of so­lar en­er­gy; Venus would make good this loss for eighty-four years; Mer­cury for sev­en; Mars for thir­teen; Jupiter for 32,254; Sat­urn for 9652; Uranus for 1610; and Nep­tune for 1890 years. That is to say, the fall of all the plan­ets in­to the Sun would pro­duce heat enough to main­tain the present rate of ex­pen­di­ture for about 46,000 years.

				It is there­fore cer­tain that the fall of me­te­ors great­ly length­ens the life of the Sun. One thir­ty-third mil­lionth of the so­lar mass added each year would com­pen­sate for the loss, and half of this would be suf­fi­cient if we ad­mit that con­den­sa­tion shares equal­ly with the fall of me­te­orites in the main­te­nance of so­lar heat; cen­turies would have to pass be­fore any ac­cel­er­a­tion of the plan­ets’ ve­loc­i­ties would be ap­par­ent.

				Ow­ing to these two caus­es alone we may, there­fore, ad­mit a fu­ture for the Sun of at least twen­ty mil­lion years; and this pe­ri­od can­not but be in­creased by oth­er un­known caus­es, to say noth­ing of an en­counter with a swarm of me­te­orites.

				The Sun there­fore was the last liv­ing mem­ber of the sys­tem; the last an­i­mat­ed by the warmth of life.

				But the Sun al­so went out. Af­ter hav­ing so long poured up­on his ce­les­tial chil­dren his viv­i­fy­ing beams, the black spots up­on his sur­face in­creased in num­ber and in ex­tent, his bril­liant pho­to­sphere grew dull, and his hith­er­to daz­zling sur­face be­came con­gealed. An enor­mous red ball took the place of the daz­zling cen­ter of the van­ished worlds.

				For a long time this enor­mous star main­tained a high sur­face tem­per­a­ture, and a sort of phos­pho­res­cent at­mos­phere; its vir­gin soil, il­lu­mined by the light of the stars and by the elec­tric in­flu­ences which formed a kind of at­mos­phere, gave birth to a mar­velous flo­ra, to an un­known fau­na, to be­ings dif­fer­ing ab­so­lute­ly in or­ga­ni­za­tion from those who had suc­ceed­ed each oth­er up­on the worlds of its sys­tem.

				But for the Sun al­so the end came, and the hour sound­ed on the time­piece of des­tiny when the whole so­lar sys­tem was strick­en from the book of life. And one af­ter an­oth­er the stars, each one of which is a sun, a so­lar sys­tem, shared the same fate; yet the uni­verse con­tin­ued to ex­ist as it does to­day.

			
			
				Ψ

				The sci­ence of math­e­mat­ics tells us: “The so­lar sys­tem does not ap­pear to pos­sess at present more than the one four hun­dred and fifty-fourth part of the trans­formable en­er­gy which it had in the neb­u­lous state. Al­though this re­main­der con­sti­tutes a fund whose mag­ni­tude con­founds our imag­i­na­tion, it will al­so some day be ex­haust­ed. Lat­er, the trans­for­ma­tion will be com­plete for the en­tire uni­verse, re­sult­ing in a gen­er­al equi­lib­ri­um of tem­per­a­ture and pres­sure.

				“En­er­gy will not then be sus­cep­ti­ble of trans­for­ma­tion. This does not mean an­ni­hi­la­tion, a word with­out mean­ing, nor does it mean the ab­sence of mo­tion, prop­er­ly speak­ing, since the same sum of en­er­gy will al­ways ex­ist in the form of atom­ic mo­tion, but the ab­sence of all sen­si­ble mo­tion, of all dif­fer­en­ti­a­tion, the ab­so­lute uni­for­mi­ty of con­di­tions, that is to say, ab­so­lute death.”

				Such is the present state­ment of the sci­ence of math­e­mat­ics.

				Ex­per­i­ment and ob­ser­va­tion prove that on the one hand the quan­ti­ty of mat­ter, and on the oth­er hand the quan­ti­ty of en­er­gy al­so, re­mains con­stant, what­ev­er the change in form or in po­si­tion; but they al­so show that the uni­verse tends to a state of equi­lib­ri­um, a con­di­tion in which its heat will be uni­form­ly dis­trib­uted.

				The heat of the Sun and of all the stars seems to be due to the trans­for­ma­tion of their ini­tial en­er­gy of mo­tion, to molec­u­lar im­pacts; the heat thus gen­er­at­ed is be­ing con­stant­ly ra­di­at­ed in­to space, and this ra­di­a­tion will go on un­til ev­ery sun is cooled down to the tem­per­a­ture of space it­self.

				If we ad­mit that the sci­ences of to­day, me­chan­ics, physics and math­e­mat­ics, are trust­wor­thy, and that the laws which now con­trol the op­er­a­tions of na­ture and of rea­son are per­ma­nent, this must be the fate of the uni­verse.

				Far from be­ing eter­nal, the Earth on which we live has had a be­gin­ning. In eter­ni­ty a hun­dred mil­lion years, a thou­sand mil­lion years or cen­turies, are as a day. There is an eter­ni­ty be­hind us and be­fore us, and all ap­par­ent du­ra­tion is but a point. A sci­en­tif­ic in­ves­ti­ga­tion of na­ture and ac­quain­tance with its laws rais­es, there­fore, the ques­tion al­ready raised by the the­olo­gians, whether Pla­to, Zoroast­er, Saint Au­gus­tine, Saint Thomas Aquinas, or some young sem­i­nar­ist who has just tak­en or­ders: “What was God do­ing be­fore the cre­ation of the uni­verse, and what will he do af­ter its end?” Or, un­der a less an­thro­mor­phic form, since God is un­know­able: “What was the con­di­tion of the uni­verse pri­or to the present or­der of things, and what will it be af­ter this or­der has passed away?”

				Note that the ques­tion is the same, whether we ad­mit a per­son­al God, rea­son­ing and act­ing to­ward a def­i­nite end, or, whether we de­ny the ex­is­tence of any spir­i­tu­al be­ing, and ad­mit on­ly the ex­is­tence of in­de­struc­tible atoms and forces rep­re­sent­ing an in­vari­able sum of en­er­gy.

				In the first case, why should God, an eter­nal and un­cre­at­ed pow­er, re­main in­ac­tive? Or, hav­ing re­mained in­ac­tive, sat­is­fied with the ab­so­lute in­fin­i­ty of his na­ture which noth­ing could aug­ment, why did he change this state and cre­ate mat­ter and force?

				The the­olo­gian may re­ply: “Be­cause it was his good plea­sure.” But phi­los­o­phy is not sat­is­fied with this change in the di­vine pur­pose. In the sec­ond case, since the ori­gin of the present con­di­tion of things on­ly dates back a cer­tain time, and since there can be no ef­fect with­out a cause, we have the right to ask what was the con­di­tion of things an­te­ri­or to the for­ma­tion of the present uni­verse.

				Al­though en­er­gy is in­de­struc­tible, we cer­tain­ly can­not de­ny the ten­den­cy to­ward its uni­ver­sal dis­si­pa­tion, and this must lead to ab­so­lute re­pose and death, for the con­clu­sions of math­e­mat­ics are ir­re­sistible.

				Nev­er­the­less, we do not con­cede this.

				Why?

				Be­cause the uni­verse is not a def­i­nite quan­ti­ty.

			
			
				Ω

				It is im­pos­si­ble to con­ceive of a lim­it to the ex­ten­sion of mat­ter. Lim­it­less space, the in­ex­haustible source of the trans­for­ma­tion of po­ten­tial en­er­gy in­to vis­i­ble mo­tion, and thence in­to heat and oth­er forces, con­fronts us, and not a sim­ple, fin­ished piece of mech­a­nism, run­ning like a clock and stop­ping for­ev­er.

				The fu­ture of the uni­verse is its past. If the uni­verse were to have had an end, this end would have been reached long ago, and we should not be here to study this prob­lem.

				It is be­cause our con­cep­tions are fi­nite, that things have a be­gin­ning and an end. We can­not con­ceive of an ab­so­lute­ly end­less se­ries of trans­for­ma­tions, ei­ther in the fu­ture or in the past, nor that an equal­ly end­less se­ries of ma­te­ri­al com­bi­na­tions, of plan­ets, suns, sun-sys­tems, milky ways, stel­lar uni­vers­es, can suc­ceed each oth­er. Nev­er­the­less, the heav­ens are there to show us the in­fi­nite. Nor can we com­pre­hend any bet­ter the in­fin­i­ty of space or of time; yet it is im­pos­si­ble for us to con­ceive of a lim­it to ei­ther, for our thought over­leaps the lim­it, and is im­po­tent to con­ceive of bounds be­yond which there is no space nor time. One may trav­el for­ev­er, in any di­rec­tion, with­out reach­ing a bound­ary, and as soon as any­one af­firms that at a cer­tain mo­ment du­ra­tion ceas­es, we refuse our as­sent; for we can­not con­found time with the hu­man mea­sures of it.

				These mea­sures are rel­a­tive and ar­bi­trary; but time it­self ex­ists, like space, in­de­pen­dent­ly of them. Sup­press ev­ery­thing, space and time would still re­main; that is to say, space which ma­te­ri­al things may oc­cu­py, and the pos­si­bil­i­ty of the suc­ces­sion of events. If this were not so, nei­ther space nor time would be re­al­ly mea­sur­able, not even in thought, since thought would not ex­ist. But it is im­pos­si­ble for the mind even to sup­press ei­ther the one or the oth­er. Strict­ly speak­ing, it is nei­ther space nor time that we are speak­ing of, but in­fin­i­ty and eter­ni­ty, rel­a­tive to which ev­ery mea­sure, how­ev­er great, is but a point.

				We do not com­pre­hend or con­ceive of in­fi­nite space or time, be­cause we are in­ca­pable of it. But this in­ca­pac­i­ty does not in­val­i­date the ex­is­tence of the ab­so­lute. In con­fess­ing that we do not com­pre­hend in­fin­i­ty, we feel it about us, and that space, as bound­ed by a wall or any bar­ri­er what­ev­er, is in it­self an ab­surd idea. And we are equal­ly in­ca­pable of deny­ing the pos­si­bil­i­ty of the ex­is­tence, at some in­stant of time, of a sys­tem of worlds whose mo­tions would mea­sure time with­out cre­at­ing it. Do our clocks cre­ate time? No, they do but mea­sure it. In the pres­ence of the ab­so­lute, our mea­sures of both time and space van­ish; but the ab­so­lute re­mains.

				We live, then, in the in­fi­nite, with­out doubt­ing it for an in­stant. The hand which holds this pen is com­posed of eter­nal and in­de­struc­tible el­e­ments, and the atoms which con­sti­tut­ed it ex­ist­ed in the so­lar neb­u­la whence our plan­et came, and will ex­ist for­ev­er. Your lungs breathe, your brains think, with mat­ter and forces which act­ed mil­lions of years ago and will act end­less­ly. And the lit­tle glob­ule which we in­hab­it floats, not at the cen­ter of a lim­it­ed uni­verse, but in the depth of in­fin­i­ty, as tru­ly as does the most dis­tant star which the tele­scope can dis­cov­er.

				The best def­i­ni­tion of the uni­verse ev­er giv­en, to which there was noth­ing to add, is Pas­cal’s, “A sphere whose cen­ter is ev­ery­where and cir­cum­fer­ence nowhere.”

				It is this in­fin­i­ty which as­sures the eter­ni­ty of the uni­verse.

				Stars, sys­tems, myr­i­ads, mil­liards, uni­vers­es suc­ceed each oth­er with­out end in ev­ery di­rec­tion.

				We do not live near a cen­ter which does not ex­ist, and the Earth, like the far­thest star, lies in the fath­om­less in­fi­nite.

				No bounds to space. Fly in thought in any di­rec­tion with any ve­loc­i­ty for months, years, cen­turies, for­ev­er, we shall meet with no lim­it, ap­proach no bound­ary, we shall al­ways re­main in the vestibule of the in­fi­nite be­fore us.

				No bounds to time. Live in imag­i­na­tion through fu­ture ages, add cen­turies to cen­turies, epoch to epoch, we shall nev­er at­tain the end, we shall al­ways re­main in the vestibule of the eter­ni­ty which opens be­fore us.

				In our lit­tle sphere of ter­res­tri­al ob­ser­va­tion we see that, through all the trans­for­ma­tions of mat­ter and mo­tion, the same quan­ti­ty of each re­mains, though un­der new forms. Liv­ing be­ings af­ford a per­pet­u­al il­lus­tra­tion of this: they are born, they grow by ap­pro­pri­at­ing sub­stances from the world with­out, and when they die they break up and re­store to na­ture the el­e­ments of which they are com­posed. But by a law whose ac­tion nev­er ceas­es oth­er bod­ies are con­sti­tut­ed from these same el­e­ments. Ev­ery star may be likened to an or­ga­nized be­ing, even as re­gards its in­ter­nal heat. A body is alive so long as res­pi­ra­tion and the cir­cu­la­tion of the blood makes it pos­si­ble for the var­i­ous or­gans to per­form their func­tions. When equi­lib­ri­um and re­pose are reached, death fol­lows; but af­ter death all the sub­stances of which the body was formed are wrought in­to oth­er be­ings. Dis­so­lu­tion is the pre­lude to recre­ation. Anal­o­gy leads us to be­lieve that the same is true of the cos­mos. Noth­ing can be de­stroyed.

				
					There is an in­com­men­su­rable Pow­er, which we are obliged to rec­og­nize as lim­it­less in space and with­out be­gin­ning or end in time, and this Pow­er is that which per­sists through all the changes in those sen­si­ble ap­pear­ances un­der which the uni­verse presents it­self to us.
				

				For this rea­son there will al­ways be suns and worlds, not like ours, but still suns and worlds suc­ceed­ing each oth­er through all eter­ni­ty.

				And for us this vis­i­ble uni­verse can on­ly be the chang­ing ap­pear­ance of the ab­so­lute and eter­nal re­al­i­ty.

			
			
				Α

				It is in virtue of this tran­scen­dent law that, long af­ter the death of the Earth, of the gi­ant plan­ets and the cen­tral lu­mi­nary, while our old and dark­ened sun was still speed­ing through bound­less space, with its dead worlds on which ter­res­tri­al and plan­e­tary life had once en­gaged in the fu­tile strug­gle for dai­ly ex­is­tence, an­oth­er ex­tinct sun, is­su­ing from the depths of in­fin­i­ty, col­lid­ed oblique­ly with it and brought it to rest!

				Then in the vast night of space, from the shock of these two mighty bod­ies was sud­den­ly kin­dled a stu­pen­dous con­fla­gra­tion, and an im­mense gaseous neb­u­la was formed, which trem­bled for an in­stant like a flar­ing flame, and then sped on in­to re­gions un­known. Its tem­per­a­ture was sev­er­al mil­lion de­grees. All which here be­low had been earth, wa­ter, air, min­er­als, plants, atoms; all which had con­sti­tut­ed man, his flesh, his pal­pi­tat­ing heart, his flash­ing eye, his armed hand, his think­ing brain, his en­tranc­ing beau­ty; the vic­tor and the van­quished, the ex­e­cu­tion­er and his vic­tim, and those in­fe­ri­or souls still wear­ing the fet­ters of mat­ter—all were changed in­to fire. And so with the worlds of Mars, Venus, Jupiter, Sat­urn, and the rest. It was the res­ur­rec­tion of vis­i­ble na­ture. But those su­pe­ri­or souls which had ac­quired im­mor­tal­i­ty con­tin­ued to live for­ev­er in the hi­er­ar­chy of the in­vis­i­ble psy­chic uni­verse. The con­scious ex­is­tence of mankind had at­tained an ide­al state. Mankind had passed by trans­mi­gra­tion through the worlds to a new life with God, and freed from the bur­dens of mat­ter, soared with an end­less progress in eter­nal light.

				The im­mense gaseous neb­u­la, which ab­sorbed all for­mer worlds, thus trans­formed in­to va­por, be­gan to turn up­on it­self. And in the zones of con­den­sa­tion of this pri­mor­dial star-mist, new worlds were born, as hereto­fore the Earth was.

				So an­oth­er uni­verse be­gan, whose gen­e­sis some fu­ture Moses and Laplace would tell, a new cre­ation, ex­trater­res­tri­al, su­per­hu­man, in­ex­haustible, re­sem­bling nei­ther the Earth nor Mars, nor Sat­urn, nor the Sun.

				And new hu­man­i­ties arose, new civ­i­liza­tions, new van­i­ties, an­oth­er Baby­lon, an­oth­er Thebes, an­oth­er Athens, an­oth­er Rome, an­oth­er Paris, new palaces, tem­ples, glo­ries and loves. And all these things pos­sessed noth­ing of the Earth, whose very mem­o­ry had passed away like a shad­ow.

				And these uni­vers­es passed away in their turn. But in­fi­nite space re­mained, peo­pled with worlds, and stars, and souls, and suns; and time went on for­ev­er.

				For there can be nei­ther end nor be­gin­ning.

			
		
	
		
			Endnotes

			1. For about 300 years the ob­ser­va­to­ry of Paris had ceased to be an ob­serv­ing sta­tion, and had been per­pet­u­at­ed on­ly as the cen­tral ad­min­is­tra­tive bu­reau of French as­tron­o­my. As­tro­nom­i­cal ob­ser­va­tions were made un­der far more sat­is­fac­to­ry con­di­tions up­on moun­tain sum­mits in a pure at­mos­phere, free from dis­turb­ing in­flu­ences. Ob­servers were in di­rect and con­stant com­mu­ni­ca­tion by tele­phone with the cen­tral of­fice, whose in­stru­ments were used on­ly to ver­i­fy cer­tain dis­cov­er­ies or to sat­is­fy the cu­rios­i­ty of sa­vants de­tained in Paris by their seden­tary oc­cu­pa­tion.

			2. It is need­less to re­mind the read­er that the lan­guage of the twen­ty-fifth cen­tu­ry is here trans­lat­ed in­to that of the nine­teenth.

			3. St. Matthew, xxiv and xvi; St. Mark, xi­ii; St. Luke, xvii and xxi.

			4. In the nine­teenth cen­tu­ry, re­search­es in nat­u­ral his­to­ry had re­vealed the fact that sec­u­lar ver­ti­cal os­cil­la­tions, vary with the lo­cal­i­ty, were tak­ing place in the earth’s crust, and had proved that, from pre­his­toric times, the soil of west­ern and south­ern France had been slow­ly sink­ing and the sea slow­ly gain­ing up­on the land. One af­ter an­oth­er, the is­lands of Jer­sey, of Min­quiers, of Chaussey, of Écre­hou, of Cezem­bre, of Mont-Saint-Michel, had been de­tached from the con­ti­nent by the sea; the cities of Is, He­lion, Tom­men, Portzmeûr, Har­bour, Saint Louis, Mon­ny, Bourgneuf, La Feil­lette, Paluel and Naza­do had been buried be­neath its waves, and the Ar­mor­i­can penin­su­la had slow­ly re­treat­ed be­fore the ad­vanc­ing wa­ters. The hour of this in­va­sion by the sea had struck, from cen­tu­ry to cen­tu­ry, al­so for Herbav­il­la; to the west of Nantes; for Saint-De­nis-Chef-de-Caux, to the north of Havre; for Saint-Eti­enne-de-Paluel and for Gar­doine, to the north of Dol; for To­lente, to the west of Brest; more than eighty hab­it­able cities of Hol­land had been sub­merged in the eleventh cen­tu­ry, etc., etc. In oth­er re­gions the re­verse had tak­en place, and the sea had re­tired; but to the north and west of Paris this dou­ble ac­tion of the sub­si­dence of the land and the wear­ing away of the shores had, in less than sev­en thou­sand years, made Paris ac­ces­si­ble to ships of the great­est ton­nage.

			5. Of all ter­res­tri­al sub­stances wa­ter has the great­est spe­cif­ic heat. It cools more slow­ly than any oth­er. Its spe­cif­ic heat is four times greater than that of air. When the tem­per­a­ture of a kilo­gram of wa­ter falls one de­gree, it rais­es the tem­per­a­ture of four kilo­grams of air one de­gree. But wa­ter is sev­en hun­dred and sev­en­ty times heav­ier than air, so that if we com­pare two equal vol­umes of wa­ter and air, we find that a cu­bic me­ter of wa­ter, in los­ing one de­gree of tem­per­a­ture, rais­es the tem­per­a­ture of sev­en hun­dred and sev­en­ty times four, or 3080 cu­bic me­ters of air by the same amount. This is the ex­pla­na­tion of the in­flu­ence of the sea in mod­i­fy­ing the cli­mate of con­ti­nents. The heat of sum­mer is stored in the ocean and is slow­ly giv­en out in win­ter. This ex­plains why is­lands and seashores have no ex­tremes of cli­mate. The heat of sum­mer is tem­pered by the breezes, and the cold of win­ter is al­le­vi­at­ed by the heat stored in the wa­ter.

			6. Many read­ers will re­gard this cli­mate quite bear­able, inas­much, as in our own day re­gions may be cit­ed whose mean tem­per­a­ture is much low­er, yet which are nev­er­the­less hab­it­able, as, for ex­am­ple, Ver­ch­noian­sk, whose mean an­nu­al tem­per­a­ture is −19.3°. But in these re­gions there is a sum­mer dur­ing which the ice melts; and if in Jan­u­ary the tem­per­a­ture falls to −60°, and even low­er, in Ju­ly they en­joy a tem­per­a­ture of fif­teen and twen­ty de­grees above ze­ro. But at the stage which we have now reached in the his­to­ry of the world, this mean tem­per­a­ture of the equa­to­ri­al zone was con­stant, and it was im­pos­si­ble for ice ev­er to melt again.
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