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TYPHOONS
IN THE YEA^R 1885

*^T^he *Typ^hoons *of *Au^gust *^24th *and *Septem^ber *5th *188^5.

*I. *-^FROM *WH^AT *PL^ACE *COMIN^G?

*On *the *^24lh *of *A^ugust, *abo^ut *noon, *a *^violent *Typ^hoon *came *up *to *the *sout^hernmost *point *of
*Or^mosa. *Af^ter *running *for *so^m^e *time *along *t^he *foot *of *the *high *mountain *chain *^which *forms, *as *it
*e^re> *the *back-bone *of *that *great *island, *it *shot *obliq^u^el^y *across *the *canal, *^leaving *^the *Pescad^ores *to *the

*^le^f^t*a^nd *the *Ockseu *light-house *to *the *right. *It *reached *the *c^ontinent *abo^ut *latit. *25° *^and *made *^away *to

*^M^^^N^W, *ultimately *to *turn *northward *after *crossing *the *Yang-tze-kiang *beyond *Ichang.

*Where *had *the *Typhoon *come *from *when *it *touched *Formosa? *— *if *from *the *South-east *as *it
*°^ubtedly *had, *had *it *^sprung *up *in *that *re^gion, *or *must *we *look *for *its *origin *in *other *quarters *î

*T^hat *a *Typhoon *^may *appear *to *the *Sou^th-east *of *Luzon, *near *^the *eastern *coast *of *Mind^anao, *for
*^*^*^апсе, *is *a *well *ascertained *indubitab^l^e *fact. *But *t^hat *it *shou^ld *have *^f^irst *originated *in *such *low *lati-

*es *^h^as *never *been *proved *; *nor *have *any *observations *either *been *brought *forth *to *support *the *assertion
*^1 *^such *Typhoons *had *co^me *from *the *Caroline *islands, *as *from *their *birth *place.

*^Careful *investigations *have *led *me *to *abandon *suc^h *ungrounded *opinions *and *to *adopt *a *view *which

*somewhat *strange, *but *w^hich *in *fact *agrees *with *the *erratic *character *of *the *Typhoons *and,
*e^r^aily *speaking, *of *the *atmospheric *d^epressions *proper *to *these *regions. *Several *of *the *whirlwinds

*^°^8^2-, *1883 *^and *1884 *seem *to *have *had *no *other *origin *than *a *storm *or *even *a *typhoon *that *left *Japan

*^' *for *the *South. *The *s^ummer *of *1885 *o^f^fers *a *curious *instance *of *this *kind *which *I *purpo^se

*at *this *point *of *view. *I *shall, *as *far *as *possible, *follow *the *typhoon *step *by *step *from *August
*^a^°d *not *leave *it *^till *September *9th, *after *bringing *it *back *to *its *starting *point.

*^O^n *the *18th *and *19th *of *Au^gust, *there *was *a^n *anticyclone *(area *of *high *pressures) *occupyin^g^

*^' *Wi^nd *a^t *Mani^la: *SW *pretty *strong *o^n *the *18th; *W *and *^WSW *light *on *the *19th. *This *anti-
*^Ol^t^e *^also *stretched *over *the *^China *Sea *and *moved *westward^, *for *on *the *19th *and *20th *we *find *high



*press^ures *on *the *so^ut^hern *coast *of *C^hina *and *so *far *as *the *bottom *of *t^he *Gulf *of *Ton^quin *(Pak^hoi)^. *^I*^

*follow^s *that *t^be *winds *b^lowing *at *M^anil^a *between *SW *and *W *were *^diver^gent *with *regard *to *the *cent^r^

*of *t^he *an^tic^yclo^ne^, *as *^mi^g^h^t *h^ave *been *e^x^p^ecte^d, *a^nd *convergent *^wi^th *^re^gard *to *t^he *c^yclone *or *atmo^s^-^

*^pheric *depression *prod^ucin^g *those *^hig^h *pressures. *This *then *is *a *firs^t *circu^mstance *invitin^g *u^s *to *^se^e^

*t^he *centre *^of *the *comin^g *typhoon *in *the *North-East, *no^! *in *^the *So^uth-Eas^t, *of *Luzon.

*Similar *facts *were *observe^d *at *t^he *Sou^th *Cape *of *Formosa^, *where *a *meteorologica^l *sta^tion *li^as *^b^e^e^°^

*es^ta^b^lis^he^d *wit^h *^a *^ne^w *Jight-l^iouse, *in *1883. *The *an^ticylone *ap^peared *^here *a *little *earlier *than *at'Manila^,^

*^which *last *statio^n, *we *may *ob^serve, *is *a^bo^ut *^500 *miles *to *the *South *of *the *So^uth *Cape *of *For^mosa

*barometer *naturally *began *to *sin^k *at *the *no^rther^n *station *before *i^t *did *so *a^t *the *southern; *whic^h^

*stance *again *^j^ustifies *my *previous *as^sertion *that *the *typhoon *destined *^to *enter *t^he *Formosa *chan^n^e^l^

*the *^24^th *was *^t^o *be *^loo^ked *for *rather *in *the *North-Eas^t *than *in *the *Sou^th-East *of *Formosa *and *L^u^zon^-^

*is *interesting *ho^wever *to *see *all *the *pa^r^tic^ulars *of *^this *in *the *observa^ti^ons *made *at *the *two *stations.

^Sout^h Cape o^f Formo^s^a^

B^arometer

^Mani^la (^L^uzo^n)

B^ar^omet^er

A^ug.

^9a.^m.

1̂ 7
18
1̂ 9
20
21
^23
2̂ 3
^2^4

758. 4̂
60.̂ 7
^60.7
58.̂ 9
^57.9
^5^5.^9
50.6
34.5

3̂ p.̂ m̂ .

75̂ 8.7
60.̂ 0
59.̂ 4
5̂ 7.7
56.̂ 9
^5^4^.^5
4̂ 8.0
37. ̂ о

IO a.m.

760.2
6̂ 1.0
^61.5
^60.5
^58^.^9
^56.1
51.6
^5^3.3

4p.m.

758.9
58.7
58.7
57.̂ 4
55.9
^5^2.6
51.8
^53^.9

No correction has been ma^de to ^the observat^i^ons o^f t^he So^o^t^h Cap^e s^ta^tio^n^, ^whose a^ltitude is *^»^"^

70 metres; but this ̂ do^e^s nor affect the va^r^ia^tio^ns, ^with which alone we a^re now concer^ne^d^. *Here^wi

tabl^e o^f t^hese variatio^ns.

Sout^h C^ap^e of F^or^mo^s^a^
^V^aria^tio^n^s o^f the *Ъаго^т.

^Ma^n îla. L^uzo^n^
^Variatio^n^s o^f the *barom.

^From, *tbe 17 t̂̂ h to ̂ t^he *18^Ü1
18 — 19
^19 — 20
2^0 — ^21
21 — ^22
^2^2—2^3^
^23 — 24

^» a.^m.

^2.^3
0.0

— *1.S
— *^Î.O
— 2.0
— 5.^3
—^16.1

^3^p.^m.

1 .̂̂ 3
— 0.^6
— ^1.7
— ̂ 0.^8
— 2.2
— *^6.^S
-10.4

10 a.^m.

*o^T
0.5

—1.0
—1.6
^-2.8
—^4.^5

*L7

*4p.^m.

*0.0
*— *1.3
*—1.5
*—3.3
*—0.8

*2.^1

Thus it is c^lear — I^e t^h^at the hig^h pressure^s, forerunners of the typhoon, descended fro^m ^F^or^m^o^8^'

to L^uzon, from the 18th to the 19th; ̂ 2° tha^t in the afternoon of the 19th, the barometer began ̂ to
si^n^k

at the South Cape, while it kept sta^tio^nary a^t Manila. We may also ̂ se^e that the fall was considera^»^

Formosa be^tween the 19th a^nd *20^u^i, whi^le between the *20^t^b and ̂ 21s^t and partic^ularly bet^ween th^e ^-^

and 22nd it was more rapid at Manila; and lastly that be^tween the *22d and 23rd and between ^t^he

^s^tatio^n^*^'
and 24th if wa^s more marked on Formos^a ^again.

Le^t these di^f^fer^en^t variations be co^mpared with the phenome^na whic^h must, for t^he two

result from ̂ t^he course I ̂ have given to *fhe typ^hoon ̂ on the annexe^d map.

On the 19th, noon, the centre of *tbe Typhoon must have been about 1100 miles fro^m *^tne

*^д *^w^i^u^f^l^6

Cap^e of Formosa an^d 1410 miles from Manila; the high press^ure^s ^had already left Formosa an^o



*^з
*^*0r L^uzon an^d t^he C^h^ina Sea; on the 19t^h and ^20th the track bent some^what to the Sout^h^-west, whic^h^

t^he centre of the T^yphoon to s^tand nearer to ^Formosa than t^o Luzon : hence a fallin^g of the baro-

^par^ticu^larly at Formosa; on the 21st and 2^2nd the typhoon would seem to have turned de^f^i^nitively
*^to *^S^\^V and *W^, to make ̂ strai^ght for Luzon (further fall ing of the barometer at Manila), but, in the evenin^g^
*o^f *^t^l^)e 2^2nd and still more on the 23rd^, the track continued to bend and Formosa was now certainly the
*а^'^Щ of the ^typhoon (b^arometer falling more and more on Formo^sa, while it was rising on Luzon).—T^hus
1^8 *ev^e^ry circumstance easily explained in the su^pposition tha^t the depression came from the North-east.

But it may perhaps b^e objected, does this hypothesis a^gree with the observations made in Japan?

*^~^"^~ ̂ f^or such an important depressi^on coul^d not pass *imperc^eived in th^at archipelago situated ^to the North-

*^^ of For^mo^sa.

Here the investigation and discussion will be *neiher long nor di^f^f^icult. The *Tridaily w^e^ath^er ma^ps
*Ss^ued by the I^mperial Observa^tory of Tokio, give u^s a graphic representatio^n of the variations of the

*^a^t^m°spheric pressure and of the wind at 6 a.m., 2 and 9 p.m. for twenty-^f^ive meteorological stations

^A^l^t^ered all over the archipelago, and show us p^alpably the relative situation of the are^as of high and low

*^P^res^sures; if we add the observations made at *Wladivostock, on the western coast of the Japan Sea, at
*^ъ

*U^s^an on the Korean coast in the Strait of Korea, and at our stations of the North of China, a^ll which
*Se^i^>vations may help to understand the various atmospheric movements registered in Japan, we shall
*^V^e the best chance of arriving at the ^tr^uth.

^Now the following is the upshot of this mass of informatio^n.

On August 19th, while the barometer was at its highest on Formosa, i^t ̂ was low all over the

*^u^t^hern part of Japan. A depression had come down from the North of the archipelago, following a

^D^oin^g track, as may be seen on the annexed map, and, about 6 a.m. on the 19th, its centre lay off

*^Ppon, to the South of Tokio. If, notwithstand^ing its proximity, the winds were light on the coast and
*^a^n^d, it is because there was at the same time another depression spread over the South of the Japan

*a^nd tending to raise opposite winds. Besides, the former depression, at that moment, was far from

*^^l^n^g a^n important whirlwind, having lost much of its energy by its passage across t^he archipelago and

*^' ̂ '^h^e low pressures it had left behind. But let it only take to the o^f^f^ing in its southward course : it wil^l
1^1 ̂ r^ecruit its s^trength, and it was undoubtedly its in^f^luence which on the 21st caused the wind to blow

*^^ ̂ N and from E on the southern coast of Japan, in spite of the western depression which had not ye^t
*^a<^*e a^way. The easterly wind blowing over Japan on the ̂ 2^2^nd is the counterpart o^f the strong westerly

*^" ̂ (force 8) that wa^s blowing at the same time at Manila: the Typhoon ̂ was now ful ly formed.

^In fact, it was truly a typhoon ^that on this very day was encountered near the Marian Islands by

^B^ritish barque ^"Moun^t Le^bano^n^" *Capt. G. *H. Nelson, sailing from Honolulu to Hongkong. The
*O^vv^i^ng is the report given by the Hongkong papers: «Left Honolulu for Hongkong on the 15th July

*^°^d ̂ had very fine a^nd pleasant weathe^r until passing the Marian Islands, in *lat. *15°^.29N. ̂ long^. *128°32E.
*^*^T^i^\*e^n^> on ^the 22nd August, encountered a sever^e typhoon, accompanied with violent thunder and

^'^S^h^ining and torrents of rain, with terri^f^ic squalls at intervals. The lowest reading of the barometer

^3s ̂ 74^2*.2mm. ̂ A severe gale continued to blow from 2 ̂ p.^m. on the 22nd. until 6a.m. on t^he 23rd. The

co^mmence^d from N^NW., the centre then bearing *ENE from t^he ship a^nd travelled towards the

t^hrough West. About 10 a.m. on the 23rd. got out of the track of the Typhoon»^.
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Thou^gh very fe^w meteorologica^l par^ticulars are to be found in this report^, however it con^f^ir^ms *^н>У

opinion about the origin of the Typhoon : the Captain showing it to come not fro^m SE. but from ^NE.

It would undoubtedly be a matter of great i^nterest to have some observations more on the long p^ass^a^g^

from Japan to Luzon. Wanting such, we must do the be^st we can with t^hose made at a distance *^th^a^

have come to our hands and, since they all point to the same conclusions, we can supply by ind^uc^ilo

^what is wanting and lay o^ut the track of the t^yp^hoon almost to a certainty.

We then find an atmospheric whir^lwind, first descending from *la^tit. 46° to 18°, that is fro^m *^J^aPa^n^

towards the Philippines, and afterwards running from SE to N W across a space of about ̂ 24° *longit.

Now if I am wro^ng in ^my explanation of the facts, let t^he ̂ f^law in my deductions be pointed o^u^

But I hold as a principle that on many points the science of meteorology is properly in making, ̂ and ̂ con

*sider the question of stor^ms as being an open question. Let us therefore follow our Typhoon as closely

possible, and we shall logically infer that ^where it has passed others had pas^sed before and others

pass hereafter^; which conclusion will be an acquisition for Science.

II. - TH^E TYPHOON IN THE ̂ FO^RMOSA ST^RAIT.

At the South Cape the storm was of short d^ura^tion. At 6 a.^m. on the 24th, the win^d, which

just turned to *NW, was hardly stronger than force 5; and yet already at 9 a.m. the barometer had fa

to 730.*Omm (reduced to sea-level); wind *WNW force 9. — At noon, *barom. 733.*3m^m; wind *WN^W, *^i°r

*^Tb<^j^
10. The passage of the centre of the Typhoon had then taken place between these two observations.

fall of t^he barometer since the 19th *midn. had been of *27.0mm. At 6 p.m. the wind blew from *SW *(^f^<>rce

and at *midn. from SSW (force 7). The track th^en seems to have run between South Cape and the sou

*ernmost spurs of the central mountain chain of the island. Thus the Typhoon, instead of followin^g *^°*^

Cape an easy unobstructed course, came to strike against the high mountains and seek a passa^ge at

foot beyond *Tai-wan-fu, a distance of nearly a hundred miles. This circumstance, though stran^g^e *is

unco^mmon, and we had often noticed it in typhoons of ̂ the preceding years.

What ^may be the reason of this curious phenomenon? It may perhaps be sought for in the

faction of the air on the western slope of that high chain the central summit of which attains ^a^

4000^™.*, an attraction would then be exerted on the whirlwinds coming from the South-east and *st^n^

*^\^yiih their north-easterly *curents the eastern slope which faces open sea ; we o^bserve ho^wever *^t^n^

splitting of the depression into two separate whirlwinds is frequently the result of that course

T^yphoon.
*^" ^л *^T^b^^

The centre of the *Tv^phoon passed to the East of *Takao and of *Tai-wan-fu capital of the *is^lan^u^-
*^,^«^v a^t^

barometric minima were observed : at *Takao, 735.*Omm at *3^h 15^™ p.m., wind *WNW (force ̂ г *^/^^

*Tai-wan-fu, 734.*6mm about *4h *30m p.m., wind NNW equally strong. It was with the *WS^"^W^

whic^h followed on the passage of ̂ the centre that the storm reached its worst; — force of wind, 1^"^»

rain, *216mm rainfall at *Takao on the 24^th. *^„
^to *^b^'^°^With regard to the winds at *Takao, we may observe that, on th^e 19th noon, it began

steadily from *WNW (force 4-7), and that the wind only be^gan to turn to N through *NW *be^f^o^r
*acC^O^u^O^"^'

*^23^fd. The situa^tion of that part with regard to the mountain chain of Formosa being taken into *<^»



*^*e *see *that *those *persistent *winds *from *WNW *which *were *not *experien^ce^d *at *the *South *Cape, *blew
*^str^aight *to *the *offin^g *between *the *south^ern^most *sp^urs *of *the *centr^al *chain *a^nd *^the *^grou^p *of *hig^h *hüls

*^(^600^-700^™^) *^which *for^m *the *South *Ga^pe *of *the *island. *I^t *was *t^hrou^g^h *this *pass *tha^t *^the *T^yp^hoon *rus^hed,

*^*^* *^though *calle^d *by *th^e *^strong *winds *which *bore *towards *it.

*The *P^escadores *were *passed *at *6 *p.m. *— *baro^n^i. *732.0^шт, *wind *W *(force *10); *on *the *25th

*^^^n. *turned *to *SW *(force *9); *6 *^a.m. *settled *SSE *(force *7).

*The *ne^xt *light-house *up *the *canal *is *that *of *Ockseu, *situa^ted *by *^25^" *la^ut, *and *119^" *longit. *Here
*t^lle *^passage *of *the *Typhoon *is *marked, *not *any *more *by *westerly *but *by *easterly *winds, *an *indisputable

*^^^of *that *the *centre *had *not *passed *the *latitude *of *the *light-house. *The *barometric *minimum *marking
*^t^l^le *^P^assage *of *the *centre *within *the *shortes^t *distance *of *the *light-house *was *observed *on *the *^24th, *9 *p.m.,
*^7^3o.5mm. *win^d *^N^NE *^(^force *^1^0); *veered *in *the *same *^night *to *^NE, *E *and *SE *(force *7); *on *the *25th *to *S

*T^hese *observations *of *Ockseu *show *us *th^e *T^yphoon *traversing *th^e *canal *obliquely *to *reach *the

*of *China *and *take *to *^the *continent.

*The *Dodd *Island *li^ght-ho^use *stands *at *t^he *entrance *of *the *port *of *Amoy *: *it *i^s *the *last *point *near

*^"e *^track *that *^may *he^lp *us *to *determine *its *direc^tion *at *the *mo^ment *when *the *Typhoon *was *about *to *leave
*e *^*^ana^l. *At *^Dodd *Island *the *wind *^blew *from *W, *and *the *track *left *Amoy *to *the *South. *The *barometric
*^1^п^'^Шит, *73^2. *3mm, *occurred *on *the *25th, *2 *a.m.; *wind *WSW *(force *7); *it *had *been *blowin^g *from

*^"^^ *^(^force *8) *on *the *precedi^ng *evening.

*Thus *on *the *24th *about *10 *or *11 *a.m. *the *Typhoon *was *below *the *South *Gape *lig^ht-house, *while

*^'^h^e *^25th *2 *a.^m. *it *left *the *channel *above *Amoy *: *t^he *distance *of *193 *miles *betwee^n *t^hese *two *points

*^" *^been *run *over *i^n *15^з *hours *with *an *average *speed *of *12.5 *miles *a^n *hour^; *the *velocity *between *Tai-
*^n^"^f^ti *and *the *coast *of *China *see^ms *to *have *been *of *about *14.5 *miles.

*At *all *the *s^tations *of *the *channel *the *fall *of *the *barometer *since *the *19th, *date *of *the *passage *of
*e *^^cyclone *^men^tioned *above, *was *of *27mm-29mnl.

*^The *greatest *fall *too^k *place *at *Tamsui, *in *the *North *of *Formosa, *at *the *entrance *of *the *channel.

*, *^r^e *on *t^he *24th, *5 *p.m. *the *barometer *sank *to *728^r^am, *this *being *a *fal^l *of *31^mm *since *the *evening *of

*^1^8th. *The *barometer *at *the *Tamsui *station *is *a *mercurial *barometer.

*^We *must *notice *some *par^ticulars *of *t^he *variation *o^f *the *wind^-at *Tamsui, *w^hich *are *evidently *due

*^'^le *^situation *of *that *town *to *the *North *of *th^e *central *chain *of *^Formosa. *From *the *22nd, *noon, *to *the
*r^*iing *o^f *the *25th, *that *is *to *say, *for *six^ty *^f^i^ve *hours, *the *wind *kept *s^tea^dy *from *NE; *light *at *lirst

*г^°е *^2^), *it *freshened *rapidly *(force *5 *and *G *on *the *23r^d); *all *the *^24th *there *blew *a *viole^nt *storm *(force

*^"^*^!)> *moderati^ng *somewhat *however *(force *8) *in *t^he *afternoon, *at *the *time *when *the *mo^untain *chain
*^Fv^ened *between *the *port *and *the *centre *of *the *Typhoon. *D^uring *the *night *the *storm *increased *a^gai^n

*^"^l^e^w *more *furiously *than *ever *(force *12), *nor *did *it *slacken *before *ab^o^ut *7 *a.m., *when *the *wind
*^D^8^e^d *to *SE *(^force *8), *afterwards *at *noon *to *t^urn *^to *S *(force *3)^.

*One *might *at *^f^irst *sight *surmise *that *the *T^yphoon *had *been *split *on *approachi^ng *Formosa, *that *a
*^н^Э^о^ч^у^*

*^s^'^n^ent *had *glid^ed *along *the *eastern *slope *of *the *cen^tra^l *mountain *chain *at *the *same *time *as *the *prin-

*^^ *^T^yphoon *followed *the *other *slope *a^nd *that *the *^fragmentary *whirlwind *had *approached *nearer *to

*^nd *to *the *northern *c^oas^t *of *^the *island. *B^ut *in *t^his *case *the *port *of *Keelung *would *have *been *the



^f^irst to feel ^its passa^ge^, ^whereas nothi^ng of the -^kin^d -can b^e ^detecte^d i^n the observa^tio^ns ma^de at *t^n^*^

Custom-house; the b^arometer there ̂ fel^l eve^n rat^her less than at *Tamsui^, and t^he wi^nd al^so seems to *^n^a^

bee^n ̂ les^s violent. T^he rain^f^all ^however was ^greater^, viz. ̂ fr^om t^he ̂ 23r^d to the ̂ 25^t^h^, *3^43m^m ̂ at *^Ke^el^u^n^g^

and only *120mm at *Tamsui. Th^is discrepancy is easi^ly accou^nted fo^r ^by obs^erving tha^t t^he moist *Nort

easter^l^y winds, on reachin^g *Keelu^n^g, ̂ meet with a lower temperature than at *Tamsui and also t^h^a^t *t^n *^j*^
^are bent up and conse^quently cooled on the slope^s ̂ o^n the hi^gh hi^lls behind *Keelung : ̂ hence the condens^a^

*tion must be greate^r.
But what ^may have been the cause of the great fal^l of the barome^ter on the northern coast of *^F°

*mosa?.— To this question we co^nfess that we canno^t ^und any sat^isf^actory an^swer for the pr^esent, ̂ bet ̂ u^

then only take note of the fact.

III. - THE T^YPHOON OVE^R CHINA.

Let us now rapidly follow the depression across the coun^try it has come to. Prope^r^ly i^t ^no^i^»

t^yp^hoon any more; t^he wind is far from having that ̂ frightful ̂ vio^lence displayed by whirlwi^nd^s at ^s^

it is a depression of ^very modera^te ̂ gyratio^n, ̂ which would see^m as t^hough going to fill up ^and b^ec^o^

obliterated. But this appearance i^s only mo^mentary, ^just f^or the ^time to furnish a s^hort ^career o^n^

la^nd.

The direction of t^he whirlwind, on its leaving the For^mosa C^hannel, bore strai^ght to the *Ya^n^g-

*kiang; ye^t i^t o^n^l^y cro^ss^ed ^it somewhat above *Ichang, the la^st port on the river open to forei^g^n ^»^

*(latit. 30^° 1^2' - *longi^t. ̂ 119^°. ̂ 1^9).

We sub^join for that portion of the track^, the observations made at *Ki^nkiang^, near t^he ^l^a^ke

*^yang, and at *Icha^ng.

*^K^iu^t^ïan^g

Bar^em.

^h
^A^ug^u^st 24 10 a.m.

4 p ^m.
10

25 10 â.m.
4 *p^j^n.

10

26 ^10 a.m.
4 p.m^.^

10

27 10 *a.m.
4 p.m.

10

28 10 a.m.
4 p.^m.

10

29 *10a.̂ m.

760.8
5^8.8
58.4

756.4
^53.1
5^4.5

7^55.7
5^6.0
57.^5

757.4
56.^3^
5^7.5

758.0
5^6.5
58.5

759.6

*^\Vi^nd

NE
^NE

NE
*^ИЕ

SE
SE

S^E^^S

*ss^w-
*^sw

^V^f

4
6

7
7

2
1

3
1

3
1

1

R^ain

mm

1.0

1̂ .0

3.8

0.2

—

*Barom.

*757^".^2^
55.̂ 6^
56.1

756.3
53.6

* ,̂ 53.8

753.0
52.̂ 9^
52.̂ 8 * '̂

752.9
^5^1.8
52.1

*. 753.5
^53.9
55.8

756.5

*^Ic^han^g

^Wi^nd

S^SE
NW

^NE
N^E

N^W^Calm

SSE
Calm

S^SE
*ESE

SSE

2
2

4
^3

1

2

3
3

2

^Rai^n

4.8

1^4.2

8.1

It is eas^y ̂ to verify ̂ b^y t^hese observati^ons ^the layi^n^g out of the track about these two stati^o^ns^-^

leave t^he reader to do it ^himself and co^ntinue ̂ to ̂ follow t^he depression.

On the 2^7th in ^the eve^ning, barometric minimum (758.*Omm) ̂ at *C^hang-kia-chwang ̂ SE. *^^
*^H^f

rai^n all day long. —On the 28th 7 a.m^., barometric ̂ minimum (751.*3mm^) on board the lightship



*7*

*^"'^the *mou^th *of *t^he *river *of *Tientsi^n *in *t^he *Gu^lf *of *Pechih^li; *^wind *NE *b^y *E *(force *4)^, *afterwards *turni^n^g

*On *the *da^y *before^, *at *^1 *a.m.^, *there *h^ad *been *a *ma^ximum *of *the *b^arometer *at *^the *bottom *of *the

*^W^, *^but *^that *^maxim^um *like *t^hat *of *Ichan^g, *^wa^s *not *high *and *did *not *possess *the *characteristics *of *a^n
*^a^nt^>^cyclone. *It *is *not *impossible *that *t^hese *light *pressures *m^ay *hav^e *been *the *cause *of *the *direc^tion *foi-

*^led *by *the *^storm *and *even *of *the *two *segmentations *whi^c^h *took *^place, *the *first *on *the *^26th *to *the *west

*°^' *^I^c^hang *a^t *the *recurving *of *the *track^, *the *second *on *the *^28th *in *the *^Gulf *of *Pechihli. *The *reali^ty *of *the
*^8e^8^mentation *is *ascertained *by *t^he *fact *tha^t *at *the *two *statio^ns *the *barometer *ro^se *but *very *little *after

*^b^e *passage *o^f *t^he *main *depres^sion, *and *that *the *wind *turned *back *at *once *to *ES^E *and *to *SSE *at *Ichan^g^,
*to *^t^he *SW *at *Taku.

*Before *followin^g *t^he *main *depression *over *Korea *and *Manch^uria *let *^us *see *what *ha^d *occ^urred *by
*t^hl^s *ti^me *al^on^g *the *coast *of *China. *—At *Zi-ka-^wei *(latit. *31^° *12'-longit. *^1^21^° *2^5) *on *t^he *26th *the *win^d

*e^i^v *from *SE, *on *the *27th *from *SSE; *the *pressure *decreased *^gradually *and *very *slowly; *on *the *28t^h

*. *°Ц^1 *noon, *wind *from *SW *returning *to *S *and *SSE *in *the *evening; *on *^t^he *29th *the *wind *returned *to *SW^,
*e^°> *^at *1 *p.m. *to *WSW *at *the *same *time *as *the *barometer *reached *its *minimum *751, *3mm, *a *thunder-

*^^ *passed *in *the *North *of *the *station^, *going *f^rom *West *to *East *with *the *wind. *At *8 *p.^m. *frequent

*^'^S^h^ini^ng *in *the *S *and *SE; *wind *blowing *from *NNW. *On *the *30th *it *veered *to *NE *and *set^tled *E *for *the
*0 *^following *days. *All *these *variations *since *the *28t^h *were *due *to *a *small *whirlwind *escaped *out *of *the

*^a^i^n *^depression *before *its *entrance *into *the *Gulf *of *Pechihli. *It *descended *along *the *coast *down *to *about

*^U. *27°, *where *it *turned *to *^the *West; *it *then *rose *towards *Shanghai *again, *crossed *the *Yang-tze-kiang
*^ar *^Chinkiang *and *made *away *to *the *Yellow *Sea. *I *should *not *have *mentioned *it *but *for *the *reason

*^'^> *^i^n *spite *of *its *insignificance *as *a *depression, *it *probably *greatly *contributed *twice, *on *^August *29t^h

*^^ *^September *^2nd, *to *draw *back *the *main *depression, *and *so *would *seem *to *^have *been *indirectly *the
*Us^e *of *the *Typhoon *of *September *5th.

*^I^V. *^— *^T^HE *TYPHOON *MAKES *^FO^R *THE *EAST, *SOUTH *AND *NORTH *A^GAIN.

*The *Tr^ida^ly *^weath^erm^aps *of *the *Tokio *Observatory *gave *notice *on *August *28th *6 *a.m., *that *a*

*^C^essi, *located *the *day *^before *in *the *North *of *the *Archipelago, *had *just *passed *in *the *North-east

*^away *for *the *Paci^fic. *This *it *was *no *doubt *which *drew *our *^Chinese-depression *to *the *East, *towards
*e *J^apan *Sea. *— *At *Fusan, *in *the *Strait *of *Korea, *on *its *passage, *Aug. *28th *and *29th^, *wind *from *S *W*

*^°n^£^- *At *Wladivostock *the *baro^meter *fell *pretty *low *: *on *the *28th, *one *of *the *only *two *observations

*^8r^aphed *to *Zi-ka-wei *vi^z. *that *of *9h *p.m., *^gave *750mm.6, *minimum *of *the *month *with *wind *fro^m *SE
*Г°п^£^- *On *the *29th *and *30th, *barometer *still *low, *wind *WSW.

*Here *again *the *Wea^ther^map^s *of *Japan *enable *us *easily *to *follow *the *^depression. *After *going *to

*^t
 *^ke *against *the *island *of *Yesso, *it *returned *on *the *30^th *to *the *Japan *Sea *and^, *on *the *31st, *traversed

*^n *O^ver *the *inner *sea *thence *to *make *for *the *So^uth. *Curiously *enough *the *two *tracks *across *Japan
*^°^ut *on *our *map *have *all *through *the *same *inflectio^ns *in *correspondin^g *places *: *they *might *almost

*^s *^f^°^r *the *track *of *a *railway.

*^T^he *depression *makes *away *to *the *South *and^, *in *the *same *manner *as *on *its *^f^irst *excursion *to *those
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same ^quarters ten ̂ da^ys before, it is going grad^ual^l^y t^o recruit on the sea t^he stren^gth it ha^d lost by *^w

overland p^assa^ge.
On t^he o^ther hand the observations of 10 a.m. a^t Mani^la sho^w the depression as *nearing ̂ t^h^e *^^l'

*lippines and turning back after descending as ^low a^s t^he fir^st time.

^MA^NIL^A. — 10 ̂ a. *^m.

Au^g^u^s^t

Se^ptem^ber

^27
28
2^9
^30
31
1
^2
3
4
5

*Barom *.

7^61.0
*^C0.7 -
60.5 *^'
5^9.^9
^5^9.2
57.7
^07.^4
56.9
^58.4
59.7

^Wi^n^d

^SW 2
^W 1
W 1

^NN^W 1
NW 2
^N^W 1

*^\VS^W 5
^SW 5
^S^W 2
*V^ar 2

^R^uin

—
6.9

—
—24.^9

—̂2.3
^4.8
0.8

10.2

From September 3rd, the T^yphoon (it now deserves that name as w^e sh^all s^ee pre^s^ently),

stra^i^ght nor^t^hward, the wind b^lowing ̂ fr^o^m NE, ^t^hen ve^er^i^ng ̂ to N al^ong ^the ^coast of Chi^na, ^and

^and NE in Japan.
Among the ships that e^xperienced the fury of the Typ^hoo^n there are so^me whose reports

come to our hands, and these concur to ^furnish us a certain point of the tr^ack, viz. on the evening *°*

5th, by 33^° *latit, ̂ a^nd 127° *lo^n^gi^l^; 210 ^miles wes^t of Nagasaki.
1^°. The British man-of-war Cleopa^tr^a had just left Nagasaki ste^ering to Yokohama. O^n *S^ep^t^e^

^4th at daylight, being then in latitude 30^".38' *N., longitude *129^".21' *E., o^f^f th^e *Koshiki Islands, ̂ a *sbo^^^

deep swell was observed to be ^run^ning from the Sou^th, and t^h^e sky bec^ame clouded ov^er. ^T^he

r^emained steady and moderat^e ̂ unti^l 8 a.m., and the barometer was steady at *7^56^r^e^r^a.9 till 10 a.^m.

8 a.m. to noon the wind and swell increased and sev^eral sails a^nd rope^s w^er^e ca^rried a^way. At *^noo

4^th it was blowing a strong br^ee^ze from *E. by *N., force 4 to 6.

After noon sky becam^e completely overcast a^nd con^tinued so till 8 ^a.m. th^e 6t^h. Duri^ng t^he ^a^
^noon of the *4^lh the wind and s^ea increased^, the swell coming from *S. to SE, the baro^met^e^r *^fa

steadily fro^m *754mm.9 to *752mra.^l at 7 ^p.m., when it blew a moderate g^ale, force 7. T^he for^e an^d^

topsails had split; at 7 p.m. t^h^e w^ind shifted to *E^NE. and t^he s^h^ip was s^till kep^t on t^h^e *p^°r^t^

From 7 to 9 p.m. the barometer readings we^re unchanged^; but the wind and sea increased. T^u^e *^s*^

course was then directed to the ̂ W^estward both to gain an ̂ offing fro^m the Morrison Rocks *(Kusak^u^8^

a^s well as for ̂ th^e p^urpose of ^moving the shi^p out of the path of the *slor^m's centre *(^l) as it t^h^en *apP^0

^Fro^«^1^

t^u^e

(1) ^We h^ave ^here a ̂ s^tri^k^in^g i^n^sta^nce of the i^ncon^ve-
^nienc^es th^at ̂ m^a^y ̂ res^u^lt f^rom ^a t^oo s^tri^ct ^a^p^plic^a^tion o^f t^h^e l^a^w^
of the *^ei^'i^h^t ̂ p^oi^nt^s to th^e ̂ ri^g^ht-h^and si^d^e. ^Were the ̂ w^in^ds ̂ a^b^so-
l^ute^l^y circular, chiefl^y ^when the b^arometer i^s still hi^gh, the
*^i^m^moevring of the *Cl^eap^atra ̂ was a ̂ pe^r^fectly ̂ sec^u^re one : wit^h^
^ste^ad^y *E^NE. ̂ wi^n^ds *(^<i^s i^t i^s said ̂ in ̂ th^e re^po^rt) a ^course towar^ds
t^he *\Vest ̂ wa^s the ^safe o^ne. B^ut if t^he win^ds ̂ are ̂ c^onverg^e^nt, as
it is ascertai^n^e^d they are^, e^s^peciall^y ^near the co^ast^s of ^Ja^pan^-,
to sail we^stw^ards wa^s to go surely towa^r^d^s the Typhoo^n, as i^t^
app^e^ared ^q^uic^kl^y o^n t^he Cl^e^o^pa^tra. H^er^e i^s ^a di^a^gra^m p^l^ai^n^l^y^
showing the fact.

Erroneo^u^s assum^pti^on :
^T^angential wind^s

*^l^ü^ght ̂ cour^se

^True
Conver^gen^t^

^Wro^n^g *^<^=^°ur^8
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*^^ ̂ be approaching the ship, the wind having remained a long un^ie from one direction. Howe^ver, directly
*t^l>e s^hi^p ̂ made way to the Westward the barometer fell, and as it now appeared that we were on t^he right
*^o^f ̂ H^ie storm^'s path and approaching the centre, it was at 12.30 determined ̂ to heave to on t^he starboard

*^^c^b> the wind ha^ving at that time ^shifted from *ENE. to *EbyN. again; at midnight the barometer

^s^tood a^t *749^m^m.3 and at 11 p.^m. a very sudden and heavy squall (force 9) struck the ship. This squall

^Me^w ̂ with such violence and came with such suddenness that had we not been running before the wind
*^ц is doubtf^ul if our sails could have stood its strength.

They were not able to stand it a long time; for after 8 a.m. the wind shifted to *ENE. and at noon
*^le^w fro^m *EbyN. a storm (force 11). The ship being under s^torm trysails, the fore staysail stay having bee^n^

away at about 5 a.^m. and the fore staysail having been taken in and all the square sails except the

^mainsail having been now split or torn. 6 a.m. or daylight the 5th showed a heavy confused short
*ea ̂ was running from the eastward, which became worse at noon. The ship behaved very well, but *lur-
*^oe(^l heavily to leeward taking water in over the lee nettings. The wind remained at *EbyN. until 5 p.m.,

^'^f^l^eeter *728mm.7 when a heavy squall struck t^he ship and the wind shifted to E ̂ è S. and was *accompa-

*^with very heavy rain, and the *spoondrift was flying thicker than usual. This was followed at 6 p.m.

*^" *a ̂ comparative lull. At 7 p.m. anot^her very heavy squall with a shift of the wind to *SEbyE. folio-

*^*^*i ̂ a^nd continued till 8 p.m., barometer *728mm.7.

At 9 p.m. the barometer stood at *726mm.2 the lowes^t registered, and in the interval during a slight
*I^n^jl *^f,*l^ne head of the fore trysail was hauled in to enable the ship ^to lay a little closer to the sea. After
*^Q

*^P^-^l^0^- the clouds although completely covering the sky appeared to rise, and caused an appearance of
^0^10^11^6 ̂ light. The lull continued till about 11 p.m.

^From midnight of the 6th to 4. a.m., it contin^ued to blow extremely hard, the barometer rising
*r^<^>^m 729^^5 to *738^mm.9; the wind during this time shifted from SE. to *SWbyS. At 6. a.m. the

*^\^y^hai *,
*^"^^^г was washed away by a heavy sea : *barom. *740^r^am.9.. At noon position : *lat. 31°.53 *. — *longit.

^"•^45 ; at noon of the 5th no observations were obtainable. ^From which we may see that the Cleop^a^tr^a^

^been carried by the storm as far as very near the track, and almost to the centre i^tself.

2^°. The German sailing ship Au^gus^te, sailed from *Ning^po for Nagasaki on August 31st; had to
*Cl^H ̂ A

*^*^t^own her masts to keep afloat in a terrific sea under the assaults of furious squalls from ^NE. On the
^1 ̂ 6 P.m. the barometer fell to its lowest point *731ram.5. The wind was then NNW, and kept from

• *^l ̂ q^uarter till the next day abo^ut noon, when it turned to WSW. It is probable that the ship was
*^r^i^ed towards the centre, for the report mentions a ̂ mo^ment of calm at 3 a.m. on the 5th, the *baro-
*^e^r ̂ not rising again before 5 a.m. No information however as to the position of this ship.

^3°. The Japanese s^teamer *Yoritomo *Maru left *Kuchinotzu on the 4th, after noon. On the 5th noon
^6 ̂ Was in 32^°. 0 *latit., 127^°. If^/ *longit.; wind blowing furiously from NE.; hove to at 9 a.m.; not before
^6 *^6t^h 4 a.m. did the wind turn to N ^and soon after to NNW; at 5 a.m. settled to *SW; barometer,

*lc^h had been standing at *746mm (?) since the preceding day *6h p.m., began to rise. ^Considerable
*^a^t^ua^g^e on board.

^4^°. The last ship is the steamer ̂ D^e Ba^y. Left Nagasaki for Shanghai on the 4th after noon.

*^ь ̂ "^e *5^t^n af^ter *midn. wind *ENE freshening rapidly; at 6 a.m. already blew a storm; mini^mum of the

*<^er observed at 10 p.m. Two hours later the wind passed to *NW through *N; on the 6th 4 a.m.



10

blew from W and SW yet stronger if possible. Hove the ship to for thirty six hours : position,

*3^2°,30', *longi^t. *1^?6° 30'. Here also considerable damage was done.

Did the Typhoon enter the Japan Sea through the strait of Korea? — The obser^vatio^ns ̂ m^ade *^»n

the very Strait, at *Fusan on the Korean coast, show that it did not. The barometric minimum, 74^6.^9^

was observed on the 6th, 6 a.m.; the wind was still blowing from ̂ NE (force 10)^, bu^t it soon after turn^e^

to *ESE through E (force 7), at noon to SE (force 5), at 6 p.m. to SSW (force 5) and to S W ̂ (^f^orce ̂ 7)

where i^t settled for the next two d^ays, ab^a^ting pretty rapidly.

The rotation through the South shows that the Typhoon remained ̂ to the West and continued its cour^s^

northward. For, fai^ling the bulletins of cape Shantung for September which have not come to hand *^J'^e *^'*^

we can consult those of ^the light-ship *Taku at the mouth of the river o^f Tie^ntsin an^d those of the ^H^o^'1

ship *Newch^wa^-ng at the mouth of the river leading to the port of that na^me at the bottom of the *Gu^H^

*Leaotung *(latit. 41°^). For the first t^he barometer had its minimum 750.*Omm, on the 7th, 7 a.^m.^, *^w^in

*NW (force 4-5); for the second the minimum, 745.*5mm, occurred about *3h p.m.; wind N ̂ (force 5), *^tur

ing during the following night to *WNW and *W; thence it follows that the centre of the Typhoon *ca

to pass within a short distance east of *^Newchwang, in the afternoon of the 7th.

Lastly the observations of *^Wladivostock, like those of *Fus^a^n and those of the eastern coast of *^JaPa *'*

prove that the Typhoon did not approach that port across the Japan Sea, b^ut over the interior of ^M^a^ne

ria. It is what results from the following observations telegraphed daily to *Zi-ka-wei.

*^WLADIVOSTOC^K^

*[^Lat. *^43^°.7' Lo^n^g. E *Ш^°.54'].

^Date Hours Baro^n^i. ^W^i^n^d. ^Bain

Se^ptem^ber 5.
^G.

7^.

8.

^9.

^9. ̂ p.m.
7. a.m.
^D. p.m.
7. ^a.^m.
9. p.m.
7. a.m.
^9. p.m.
7, a^.m.
9. ̂ p.m.

*7^G^2.0
60.^6
^57.7
57.2
^55.7
^5^4.^9
^5^4.1
^55.7
5^9.8

SE
^S

SE
N
SE
^SE
SE
SW
S^E

2
^1
1
1
^4
^6
^7
7
^4

35

14

*^A^Ve here part w^ith the whi^rl^wind, having follo^wed it from Au^gust 17th and come bac^k *^wi

almost to our starting point^.

CONCLUSION

It ^was hardly possible to ̂ f^ind a better e^xamp^le to prove what I had in view. Either the ^t^yp

of the China Sea a^re ^not like t^he s^torms of the other par^ts of the world, or new princip^les must n^e^e^'^

admitted with regar^d to the motions of those great atmos^pheric w^hirlwind^s and t^he ac^tions t^hey

upon one another. To any one who had only seen the track of this double Typhoon, which ̂ trac^k ̂ be
i ^w^o^o^l^"^

might easily had been protracted at both ends, atmospheric whirlwinds, either at sea or on lan^d,

see^m ^to fol^lo^w all i^magi^nable routes, guided as it were by the attraction of the ^moment. But to *^co^W^P
• ^o *acti^o^n^S^

this too rapid ^inquiry, it woul^d have been necessary to i^ndica^te, s^ummar^ily a^t ̂ leas^t, t^he var^io^us *^<^»

e^xerted on the Typhoon by other storms moving in those vast regions at the same time so^me of *^*^v^h^'c

their origin in segmentations of the Typhoon. T^he China Sea, weste^r^n China, Mo^ngolia and *^Ma^nc
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*a^n^d lastl^y the region of the Paci^f^ic to the ^north-east of Japan were in turn the scene of such evolutions^,^
*an^d according as one or the other-of those whirlwinds acquired more impor^tance, either from ^greater pro^-^

^P^o^lity or fro^m any other cause, we might have seen our typ^hoon bearing towards it. We should also
*^llav^e seen attractions succeeded by real repulsions, thanks to which each whirlwind preserves its indivi-

^d^uali^ty and prolongs its existence.

The object of this short paper is not however to call attention to this particular point^; I only want
*to ̂ co^ntrast the excursive wandering of our Chinese Typhoons with the regular pa^r^abolic (!) tracks too

*^'^ten ascribed to their congeners in other regions.

^When an atmospheric depression disappears al^toget^her from our ^quarters, i^t is to beco^me lost in
*t^h^e ̂ North Pacific and therefore in this case its progress is really from West to East. But, in the general
*^C^ase^, how many difficul^ties will it not have to overcome before finding t^hat wide open road! It has, as it
*^Were, to ̂ f^ight its way step by step, undergoing repeated segmenta^tions and giving birth to whirlwinds
*^eve^n more important than itself, so that it is lost sight of and abandoned for its o^f^fspring.

Such is the view I am led to take of ̂ these atmospheric phenomena in ̂ C^hina, and I cannot but think
*^t^llat ̂ they must be similar everywhere though wi^th di^f^f^erences necessarily arising from another relative

*lst^ribution of land and water: an atmospheric whirlwind, for instance, which should reach the continent
*of ̂ E^urope, with the Atlantic behind it, must needs behave di^f^feren^tly from a whirlwind issuing from t^he
*c°^nii^nent of ^Asia and having before it the immense waste of ^the Paci^f^ic.
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SECOND PA^RT

T^he fore^going paper on the two T^yp^hoons of the end of August and beginning of September ^1885,

^drawn ̂ up first at the request of a few Captains. I now turn back in order shortly to review the

*°s^t ̂ important facts which marked the Typhoons of July and August, the first its seams of t^he summer
^Of 1885.

The various ^tracks of the Typ^hoons show that every one of the^m, and par^ticular^ly the ^two (3rd
*^a^P^: ̂ Jul^y 13th August 7th) which im^mediately preceded those above described, ^might quite as well
*^Ve been taken for proving that the origin of the Typhoons which approach the Philippines must be
*^te^<^i for rat^her in Japan than in the regions sit^uated to the South-east of the Spanish archipelago,

content myself here with bringing forwa^rd a^gain an argument already adduced by ̂ me elsewhere in

of this view. Is it not a curious f^act namely that, whenever a Typ^hoon is signalised to the east
of г

*^^^u^zon, there should hav^e been, a few days before, a depression setting out from Japan and ^making for

^South?—and mark that, as far as ascertained, the two partial tracks always can quite naturally be

*^^ on each other. Is not that fact alone a strong argument in favour of my opinion ?

Those depressions however are nothing less than Typhoons when they cross the Japanese *archi-

In the common case, there has been a splitting of a storm ; one of the fra^gments remains in the

*°^f Japan or makes away towards *Yesso and *Saghalien, while the other descends to lower latitudes.
*^l^"^e moment of the division which in most cases takes place within the bo^undaries of Japan, it is natural

^t^he depression should be but irregularly shaped o^ut and the winds light; but a glance at the maps

^"^в Tokio Observatory can leave no doubt as to the fact and the direction afterwards taken by each of
*e *^^^Mrwinds. Lastly it happens that about two days a^fter the segmenta^tion, a close observation of the

*^h^eric *phenomena *on *the *southern *coast *of *Japan *gives *to *surmi^se *the *e^xistence *in *the *South *of *a*

*^P^a^ssio^n *which *grows *more *and *more *impo^rtant *as *it *becomes *more *isolated *from *land *on *the *vast
*e^n^tof *sea *which *separates *Japan *fro^m *Luzon. *Land *is *fatal *to *Typhoons *(Ju^ly *^2nd *on *the *north *of

*^^a^n^; *^- *July *19th, *north *of *the *Formosa *channel; *- *August *3rd, *east *of *Shanghai; *- *August *25th *east
*^V *t^h*^0^6 *^Formosa *channel); *the *sea, *on *the *contrary *gives *them *energy *and *restores *what *they *have *lost

*^l *Thus *it *is *that *we *see *almost *insignificant *depresions *issuing *out *of *Japa^n *and *lower *down *b^eing

*into *Typhoons, *or *passing *from *the *continent *of *Chi^na *into *the *Yellow *Sea, *on *their *way *to

*^P^aci^f^ic *over *Japan.
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^FI^RST TYPHOO^N : C^ROSSES JAPA^N ON JULY 1st AND ^2nd.

T^his Typ^hoon is remarkable for t^he s^h^or^t space ̂ o^f ti^m^e ̂ t^h^at s^uf^f^iced f^or its ̂ de^ve^l^o^p^me^n^t s^o as *^t^°^

entitle it to that appellation. On J^une ^24th it wa^s but ̂ a light s^torm come from the interior of China, ^an^«^

runnin^g prett^y rapidly towar^ds the Nor^th-eas^t. On the ^next day^, ̂ 25th^, af^ter noon^, the Str. Ch^u^n^g^ki^n^g^^^

*Capt. *Th. Shaw^, bound for *C^he^foo, met with it near t^he Shantung promontory; *barom. *^745m^m.^3^; *^l^"e

^wind, ̂ t^he^n *W^NW (force 4), had been tur^nin^g from E t^hrough SE a^nd S to S ̂ W and W.; on the 26t^h *i^'^

came to N near Gape Shantung. All tha^t ̂ time, diluvial rain ; ̂ hi^gh confused sea from SE and from *^W^-

From thence ̂ t^he depression passed in^to the Sea of Jap^an and issued from it on the ^27th and *2^8t^&^

through the Strait o^f *Tsugari. There it was at once attracted to S and *SW by anot^her Chinese stor^m^

wh^ich^, on the 28th^, reached the sea alo^n^g ̂ the *Yan^g-tze-kiang and next day^, the 29th, under the attract^!0^0^

of the Japanese depression, shot th^rou^gh the S^trai^t of Korea in^to the Se^a of Japan. The Typhoon ^o^ne

below Japan, there was no ca^use why it should con^tinue ̂ to ru^n towards C^hina, ^the s^torm towards *^w^h^*c

it was impelled bein^g alrea^dy in the north of the Japan Sea it was to that quarter that it must procee^d.

Some ships that, on the 29th. left the bay of *Yedo, remove al^l doubt about this fact. No *^so^°ner

had they sailed out to sea that they experienced th^ick weather, with rain an^d strong ̂ NE squal^ls. ̂ T^hi^s i

especially the case *o^Hh^e Bri^tis^h bar^que *Androklo^s, *Cap^t. Watt; the r^eport ̂ tel^ls that this we^a^ther ^co

*tinued up to ̂ 4 a.^m. on July ^1st, when the wind hauled round to the westward, shifting immediate^ly ^a^f^t^

wards to SE and rapidly increa^sing. A^t 8 a.m. the barometer stoo^d at *751mm.8, fal^ling fast—4.30 *P^-^

*723mm.9, lowest readin^g. During the whole of the day the wind and sea ^increased until both ̂ were *^te

*ri^ble. — 4.30 p.^m. cut a^way t^he foremast to save th^e vessel from founderi^ng. — Wind veer^ed rou^n^d^

*SW. and mod^erated towards dusk.

The ̂ Germ^an barq^ue Franc îs^c^o,, *Capt^. *Garm, left Yokohama on 30th *Jnne, in ballast, fo^r *^™e

*chwang; towards evening weather became thick a^nd misty with rain, wi^nd very variable, changi^n^g *^«r

^N. to *E. and SE. D^aring ̂ th^e night wi^nd increased, and on the ̂ morni^ng of 1st July it was blowing^s*^ga

with a very high sea. Barometer falling. At noon, *latit. *33^°.39^'—*longit. *137^°.54', wind veered *ro^u^o^

from SE. to *S.*, and barome^ter continued ^falling, with hea^vy rain a^nd all signs of an *app^r^°ac^Jl

typhoon—2 p.m. *barom. *745шт.2, wind and sea getting heavier every minute—2.45 p.m. t^he ^typ^"^

see^med to be a^t ̂ its highest, barometer *741mm. To save the *ves^s^

topmasts and ^the main^-^mast ^too as ^the ship would no^t rise, e^tc

While *tbe Typhoo^n re

Formosa, wit^h confused s^ea.

On July 1st noon, the centre lay close to t^he southern coast of Nippo^n: only ^an hour be^fo^re

French Str. *T^anaïs had e^xperience^d all i^ts ̂ fury; —*baroi^n. *730^m^m., wind NE blowing a storm; *^Wrne

N and *^NW.

All along Japan the whirlwind preserved the same force an^d ^the sa^me size but it ̂ gra^d^u^al^^ *^8*^

*thened, ̂ a sign of an impending seg^menta^tion : t^his took place i^n ̂ the ̂ night of ^the 2nd to the 3r^d; *^°*^

^t^he fragments, p^robably ^the lar^ger^, made away into t^he Sea o^f *Okotsk, w^hile the^- other passed ov^er *^Ь^»^

and Manc^huria. At *Wladivostock the ^minimum of t^he ba^rome^ter did not ^occur ^before the ̂ ni^ght of *^t^b^e^

to the 4t^h^; wind, SE ^(force 4).

.o^n

seemed to be a^t ̂ its highest, barometer *741mm. To save t^he vessel and ^live^s cut away main ^an^d^

While *tbe Typhoo^n recurved^, on Ju^ne 30t^h strong *^NW ̂ winds blew on the coast of C^hina ^a
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*^2nd *TY^PHOON: *JAPAN *AND *^FOR^MOSA.

*On *July *3r^d *there *was *a *depression *ma^kin^g *awa^g *from *China, *somewhere *above *Shang^hai, *in *the

*on *of *Japan. *It *wa^s *met *on *the *evening *of *the *same *^da^y, *about *lati^t. *33^°, *by *the *Str. *El *Dora^d^o^
*^CaP^t. *Jackson, *coming *from *Ghefoo: *^wind *SE *(force *7), *barometric *minimum, *746mm.O. *The *wind *^turned

*^«rough *^W. *— *The *passa^ge *of *the *two *^depressions *of *June *^24th *and *of *Jul^y *3rd *brought *seasonable *rains
*0 *t^he *^North *of *China *then *suffering *from *drought *and *just *^saved *the *crops.

*I^n *Japan *there *was *nothing *worth *noticing, *in *spite *of *the *two *successive *visits *of *our *depressio^n^

*^°n *^t^he *5th *and *on *t^he *9th. *The *division *which *it *underwent *there *checked *its *develop^ment *and *it *was
*^n^v *on *the *last *passage *from *Japan *toward *Luzon, *and *af^terwards *toward *Formosa *t^hat *it *had *all *facility

*to *^Der^ai^l *its *energy.

*I *will *o^nly *note *that *the *Britis^h *steamer *Amatista *which *left *Tamsui *(North *Formosa) *on *the *7th

*^У *for *Amoy, *reports *strong *SW. *gale *with *heavy *rain *throughout, *a *^sure *indication *of *an *im^portant
*e^P^f^ession *northeastward *o^f^f *Japan *on *the *7^th *and *8th.

*At *Manila *the *barometer *only *sank *to *756m^m *on *the *16th, *at *the *moment *of *the *grea^tes^t *proximity

*th^e *centre; *the *wind *was *blowing *from *SW *since *the *evening *of *the *14th; *on *the *16th *it *passed *to
*^S^^ *(force *5) *and *on *the *next *day, *10 *a.m., *to *SSW *^(force *3).

*The *Typhoon *was *called *toward *China *by *a *strong *storm *which *on *the *16th *passed *to *the *nortli

*^"^e^king^, *and *by *another *which *on *17th *lay *over *the *Yang-tze-kiang. *On *the *16th *the *Str. *Chungking
*as *^sailing *up *toward *Chefoo *with *a *strong *wind *from *SSW *; *on *the *evening, *when *she *arrived *at *Taku,

*^'^"e *bottom *of *the *Gulf *of *Pechihli, *t^he *barometer *showed *a *minimum *of *746mm.

*^On *the *17th *between *3 *and *6 *p.m., *barometric *minimum *at *South *Cap *light-house *(Formosa);

*^*^О^Д *^WNW *(force *6).

*On *the *18th^, *the *centre *of *t^he *Typhoon *skirted *the *northern *coast *of *For^mosa. *At *Tamsui, *on *the

*^"^> *^after *several *days *of *^f^ine *weather, *the *barometer *had *commenced *sinking, *and *the *sky *was *getting
*^erc^ast. *On *the *17th, *9 *p.m., *the *wind *blew *strong *from *NW *(force *7-8^)^; *on *the *morning *of *the *18th,

*Ur^ned *to *W, *and *in *the *^afternoon *to *SW, *with *strong *squalls *(force *9^-10) *accompanied *by *torrent^s *of

*• *On *the *19th, *about *3 *a.m., *the *wind *veered *to *S, *then *to *SE *and *abated *gradually. *It *^wa^s *on *the
*^i^R^t^b

*> *^4 *p.m. *that *the *barometric *minimum, *744mm.O *was *observed *at *Tamsui.

*The *^French *Mail-Str. *Peiho, *Capt. *Guiraud, *was *at *the *nort^hern *entrance *of *the *Formosa *channel

*^"e *^moment *of *the *passage *of *the *centre. *The *barometer *reached *its *lowest *point, *745mm.5 *on *the
*19^«, *^t*^a *^a.m., *that *is *an *hour *later *than *at *Tamsui. *The *wind, *exceedingly *strong *since *8 *p.m. *on *t^he

*day, *turned *from *E *to *SE *(barom. *minimum), *then *to *S *and *SSW.

*^The *Typhoon *of *July *1st, *as *mentioned *above, *had *run *up *all *the *length *of *Japan *over *the *moun-

*^°^us *^land *withou^t *any *loss *of *strength; *the *present *Typhoon *of *the *Formosa *channel, *on *the *contrar^y,
*^a *^not *^meet *the *coast *of *China *without *collapsing *: *it *died *out *as *it *were, *on *the *spot. *The *reality *of

*^b^is
*^cur^ious *fact *is *gathered *from *several *indications. *And *first, *at *Middle *dog *light-house *(la^ut.

*^*^6° *ft *^,
*^t^o^ngit. *1^20°.0') *the *barometric *mini^mum *took *place *on *the *18th *between *3 *and *6 *p.m.^, *though

*^Cation *was *almost *^upon *the *track *of *the *Typhoon. *This *light-^house *is *85 *miles *to *t^he *North-West
*^• *^T^a^m *•*w^here *the *barometer^, *as *stated *above, *^had *its *minimum *on *the *19th, *4 *a.m. *At *the *lig^ht-^house
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*t^he *barometer *remained *afterwards *al^most *stationary *to *about *10 *a.m. *on *the *19th. *As *for *the *^win^d^

*since *the *17th *it *had *been *oscillati^ng *between *NNE *and *NNW *^(force *5-6). *On *the *19th *midn. *it *ca^m^e *to

*WNW *(force *5); *then *at *9 *a.m. *turned *pretty *rapidly *to *SW *(force *5), *at *noon *to *S *(force *6 *increasin^g^

*to *force *7-^8 *at *3 *p.m., *this *being *the *worst *of *the *stor^m), *and *lastly *to *SSE *(force *^4^) *in *the *evenin^g^-^

*Thus *even *on *the *coast *of *China *the *Typhoon *had *lost *both *its *re^gular *shape *and *i^ts *violence. *— *^^^u^

*we *^f^ind *a *sti^ll *more *striking *proof *of *this *fact *in *the *winds *that *blew *at *Poochow, *situated *to *t^he *east *^o*^

*Middle *dog *and *somewhat *distant *from *the *coast. *There, *accordin^g *to *the *meteorological *bulletin *of *tn^e^

*custom^s, *on *the *18th *9 *a.m. *the *wind *was *NW *(force *1)^; *at *3 *p.m.^; *NE *(force *1)^; *on *the *19th, *9 *^a.^m^-^

*and *3 *p.m., *NW *(force *1); *on *the *^20th *it *came *to *SE *and *to *S, *abati^ng *still *more. *Thus *already *^abo^u^t^

*^thirty *miles *fro^m *the *coast, *there *was *no *more *Typhoon *and, *were *it *not *for *the *variation *of *the *baro

*meter *which *was *not *insignificant, *there *would *^have *been *at *Foochow *nothing *to *indicale *the *passag^e^

*an *atmospheric *depression *within *such *a *close *proxi^mity. *— *Lastly, *if *^we *seek *for *some *traces *of *i^t^s *pa

*sage *on *ce^ntral *China, *we *do *not *find *any, *even *at *Kiukiang, *the *port *on *the *Yang-tze-kiang *nearest

*the *track *if *the *Typhoon *had *continued *to *proceed. *There *was, *it *is *true, *a *storm *felt *along *the *^riv *^'*^

*but *it *was *on *the *17th, *not *on *the *19th, *and *it *is *to *its *attraction *^that *the *direction *last *fol^lowed *by *^o^n^

*Typhoon *may *be *ascribed. *— *I *am *mistaken: *on *the *19th, *1 *^p.m. *an *enormous *waterspout *crossed *t*

*Yang-tze-kiang, *running *from *NW *to *SE, *at *Wuhu, *which *port *is *southward *of *Nanking, *westward *o*

*Shanghai. *The *Typhoon *had *already *vanished *near *the *ground, *when *in *the *middle *re^gions *of *the *at^m°

*phere *there *were *still *important *partial *whirlwinds.

*In *the *South, *at *Hon^gkong *and *at *Pakhoi *the *barometer *was *rising *since *the *17th; *it *w^as *^n*^

*then *towards *that *quarter *either *that *the *Typhoon *could *have *gone *: *therefore *it *must *necessari^ly *^«*^

*vani^shed, *and *the *Typhoon *which, *at *that *moment, *was *rapidly *approaching *Luzon *and *^Formosa *fro^m^

*open *Sea, *is *not *unlikely *to *have *had *a *share *in *that *termination.

*THI^RD *A^ND *FOURTH *TYPHOONS: *- *JULY *1^7th *- *AUGUST *^7th.

*On *July *15th *a *storm *was *approaching *^Wladivostock *over *Siberia *and *driving *away *across *J^aPa

*ce^ntre *of *depression *which *occupied *the *north *of *the *Japan *Sea. *This *centre *it *is *which, *a *few *days

*gave *bir^th *to *our *t^wo *^new *Typhoons^. *The *Sib^erian *storm, *having *been *attracted *in *its *rear, *trave

*Japan *in *its *turn *on *th^e *17th. *The *vveathermaps *of *the *Tokio *observatory *show *it *afterwards *lin^g^6^

*near *^t^he *eas^tern *coast *and *spr^eading *over *the *Archipelago *as *far *as *the *Japan *Sea. *It *would *see^m^

*^was *detained *in *that *quarter *by *our *depression *which, *on *the *18t^h *and *19th *moved *rapidly *^south

*becoming *gre^atly *developed *during *that *long *passage *over *the *open *Sea. *Its *course *was *further *acc^ei^e^

*by *what *was *then *^happening *to *the *north *of *For^mosa, *where *the *preceding *Typhoon *had *just *d^i^e

*s^uddenly, *only *leaving *in *its *place *a *simple *depression *well *fitted *to *draw *to *those *^quarters *the

*co^me *down *from *Japan.

*^Т^УР

*^t^f^

*On *the *evenin^g *of *the *18th, *the *barometer *reached *its *maximum *759mm.^2 *at *Manila; *wind *^f^f

*very *lig^ht. *Two *minima *both *of *75^2mra.6 *were *registered *on *the *21st *and *^22nd *4 *p.m.

*^(force *5) *on *the *21st; *on *the *22nd *10 *a.m. *its *force *had *increased *to *its *maximum, *8. *It *settled *b^e

*W *and *SW, *abating *till *the *25th, *afternoon; *it *then *took *the *force *4, *while *the *barometer *^kept *a
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*^s^t^ationary *to *t^he *end *of *the *^mon^t^h. *T^here *is *nothi^ng *i^n *t^he *Manil^a *observations *to *raise *even *a *suspicion

*^t^oat *the *^two *Ty^ph^oons *whi^ch *passed *i^n *th^e *vi^cinit^y *o^f *Lu^zon *on *J^uly *2^2nd *and *30th *^mi^ght *have *come

*•'^f^r^°^m *t^he *south-east *of *^t^h^at *Is^land *: *the *winds *blowin^g *constantly *fr^om *W *o^r *SW *point *to *the *North-east
*^a^s *^their *birt^h-place, *and *it *wa^s *in *that *^directi^on *that *they *were *from *the *^f^irst *to *b^e *sought *for.

*The *^f^irst, *on *the *^22nd *a^nd *23^rd, *penetrat^ed *along *the *northern *^coast *of *Luzo^n *into *the *nort^h *of
*^1^"е *China *Se^a, *b^ut *it *was *not *to *go *fa^r *i^n *that *dire^ction: *it *was *called *back *to *the *east *of *^Formosa *by *a*

*^^P^r^ession *which *^had *separa^t^ed *from *it^, *very *li^kely *o^n *its *comin^g *a^gainst *the *^high *mou^ntains *of *that

*^$r^eat *^Island, *and *which *now *was *flying *away *eastward.

*The *observatio^ns *made *^at *the *South-Cape *light-house *furni^sh *us *with *a *good *exa^mple *of *the *curious
*e^f^i^eet *of *the *splitting *of *a *w^hirlwind *upon *the *^air *interposed *between *the *two *centres. *This *splitting *seems

*^*° *have *tak^en *place *o^n *the *22nd *about *noon; *for, *at *the *Cape, *the *wind, *which *at *10 *a.m. *was *NE *(force

*^*^). *^abated *considerably *about *no^on *^and *turned *to^" *N. *T^he *baro^meter *sank *til^l *9 *p.m., *and *then *kept *station^-^
*^аг^У *^to *the *23rd *noon. *This *effect *was *due *as *much *to *the *eastern *whir *wind *making *away *rapidly *as
*^0 *^t^he *^fact *that *t^he *neare^r *whirlwind *kept *at *a *distanc^e *from *the *light-house *and *described *a *curve *in *the

*^™es^t. *At *9 *a.^m^. *the *wind *^cam^e *to *,NW *(force *1); *^at *noon *i^t *even *turned *to *WN *W *(for^ce *l) *evidently *under

*^^e *^influence *of *the *Typ^hoon *in *the *offing, *which *at *that *moment *^wa^s *alrea^dy *far *more *important *^than *the
*^°^ther.

*At *3 *p.m. *the *wind *returned *to *NE, *e^qua^l^ly *light, *and *kept *so *to *9 *p.m. *The *current *of *air *was

*^D^ually *runnin^g *towards *the *nearer *Typ^hoo^n, *but *^t^he *wind *could *not *freshen *yet *by *reason *o^f *t^he *draught
*stl^l^l *exerted *from *t^he *East. *O^n *the *^24t^h, *midn. *the *wind *^was *SE *(force *^2): *the *whirlwind *was *beginnin^g
*0 *^f^or^m *again *near *the *western *coast *of *t^he *Island. *At *3 *a.m. *the *wind *freshened *more *; *a^t *6 *a.m. *baro^-

*^^et^ric *minimum; *the *wind *had *just *(^S^i^r. *^40m. *a.m.) *turned *suddenly *to *NW *(for^ce *6): *the *real *sto^rm *^was

*^B^i^nning, *it *was *that *t^he *Typ^hoon *had *just *crossed *the *South *point *of *Formosa *in *pursuit *of *its *fellow:
*l^ni^j. *at *noon *NVV *(force *8); *at *3 *p.m. *force *9; *it *th^en *gradua^lly *abated, *turning *to *WNW^.

*^I^t *might *perhaps *be *supposed *^that *the *depression *just *issued *out *of *Formosa *had *come *from *the
*er^ior *of *th^e *China *Sea. *Bu^t^, *^before *fixing *upon *a *splittin^g *of *the *Typhoon *descended *from *Japan *an^d^

*^C^alle^d *to *the *east *of *Luzon *by *the *observations *^made *a^t *Mani^la, *I *^had *searched *in *the *observations *o^n^
*^6 *^c^oast *of *C^hin^a *and *as *far *as *the *botto^m *of *the *G^ulf *of *Tonquin *for *some *traces *of *the *prese^nce *of *a

*i^n *that *sea *before *the *23rd, *b^ut *found *nothing *at *all *to *support *such *a *conjecture. *Beside^s,
*^a^f^t*^er *^th^e *splitting^, *the *depression *that *came *to *the *West *was *so *weakened *that *the *winds *were *constantly

*^: *^^t *along *the *southern *coast *of *China, *even *^on *the *23rd, *when *t^he *centre *was *n^earest *to *it. *At *t^he

*^^adores, *far *less *distant *from *Formosa *and *of *the *track *followed *by *the *depres^sion, *the *wind *kept *NNW
*^Гсе *3^-4) *on *the *22nd, *and *N *(force *5-6) *on *the *23rd. *On *the *24th *it *blew *W *and *SW *^(force *3-2) *: *the

*^mountains *of *the *Island *in^tercepted *the *aerial *currents.

*^While *the *Typhoon *dropped *near *Luzon *goes *of^f *careering *far *away *to *the *East, *let *us *follow *that

*has *just *left *For^mosa. *The *^pursuit *it *seemed *to *have *set *ou^t *upon, *an^d *which *mi^ght *perhaps *have
*^n *^c^ontinued *if *it *had *not *so *soon *b^ecome *de^velop^ed *to *the *eas^t *of *the *Island, *had *to *be *given *up *on

*^^^ntof *the *relative *p^ro^ximity *of *the *ot^her *whirlwind; *it *had *t^hen *to *turn *northward *to *fly *from *its

*^A^goni^st.

*^The *British *steamer *Ci^cero, *Ca^pt. *A. *Geo^r^ge, *le^f^t *Kuch^inot^zu, *Ja^pan, *on *the *22nd *Jul^y *with *a
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c^ar̂ go of co^als for H^on^gkon^g^-^, On ^t^he 24^th an^d *^25tb, ^when i^n *lati^t. *^29^M6^*-longit. *125^"^.^l^4^'^, *s^li^e^

e^ncount^ere^d a severe t^yp^hoo^n^, ̂ wi^n^d comme^ncing ̂ at SE. ^veer^ing roun^d b^y *E. an^d N. a^nd ̂ f^inis^hi^n^g *atN^vv^-^

T^he ̂ s^hip w^a^s b^eve t^e ̂ on t^he port tack ^for 39 ̂ h^ou^rs, fro^m 1 p.m. on th^e ^24^th to 4 a.m. *^c» t^he *2^6t^b^,^

^d^uring ̂ w^hic^h ̂ t^ime ̂ s^ue was consta^ntly ^swept ^by t^he ^sea fore a^n^d af^t. The port gig was ̂ s^ma^s^he^d^, *^t^"e

*^«abin floo^ded, pipe^s and ladders abo^ut t^he ^d^ecks ^were s^mas^hed an^d sundry other damage ̂ don^e. *^T^ne

^barom^eter fell from *762тш at noon ̂ o^n t^he 24th to *735ro^r^a.6 at m^idnight. It co^mmenced to rise ̂ onl^y ̂ 8^

6, a.^m. o^n t^he 25th^, wind *^NW. aga^i^n increasing^; — at 7 a.m. *NYV. b^lowing ^with hurrica^ne force..^-

The British Str. *Kashgar^, *Capt. Speck, from Nagas^aki to Ho^ngkong, crossed the track *pn the *^2^5t

7 *а.ш., about *la^tit. 3^0^°, *longit. 1^26^".^—*barom. 724^™^".^, hea^v^y sea, furious wind, m^uc^h damag^e on *b^o^a^r *•

The British ̂ saili^ng ship Omeg^a was overtaken by the st^orm about the sa^me point a^s the *^Kas^h^g^a^t^l

At ̂ Nagasaki^, 2 p.m. the barometer stood at *747шт. with the wind S (force 6); ̂ at *Zi-ka-wei o^n *^«^^^

opposite coast, the barometer ^at t^he same time marked *752mm.3, wind *NW.

The Typ^hoon was acted ̂ upon by Ko^rea in ̂ t^he sam^e ^way as by Form^osa : i^l was ̂ d^ivide^d int^o *^t^w^

^depressions, one of whic^h went into the Japan S^ea, wh^i^le the oth^er rose up the Yellow Sea. T^his *^w*^

the end of the Typhoon.

Let us now return to the South where we lef^t part of our primitive depression. T^hat it bad *^sp

in ^two and t^ha^t one of the fra^gme^n^ts had a^t once have ma^de aw^ay eas^twa^rd, seems ^well e^sta^bli^s^hed^,^

is ^not quite so certain t^hat it was iden^tical with the Typhoon ^which, f^r^om the 26t^h to the *^St^s^t, ̂ a^s^sa^i^l^

^f^irst the saili^ng s^hip *^N^ico^ya, *Capt^, *J. Fos^ter, then the sailing ship Walla^ce, *Capt. Smi^th; and ^y^e^t,

support of that opinio^n, w^hich we have fol^lowed in laying o^ut the map^, t^here are strong ^reaso^n^s^»^

^w^hic^h we wil^l give two.

On July 26t^h noon the *Nico^ya, sai^ling from Sydney to Shang^hai, lay in *la^tit. *2^1^°.9^% *^l^°^n^»^

*^136°.12^'. The Captain repor^t begin^s at this date. ^«^Very wild appearance of the sky with lurid *^li^g^b^W^

to eastward ̂ ; wind N squally with rain rese^mbl^ing sleet, being so much colder ^than the air. A *^TyP^"^

appears ̂ to be approaching fro^m *tbe eastward ; ke^pt ship off to *SW. » Barometer still high, but f^all111^»'

Every ̂ thin^g t^hen see^med ^to betoken a Typ^hoon ^approac^hing f^rom the East. Where could t^ha^t *^T^yP^1^1^

be coming from in the open sea?

We have seen above that, ^on the 2^4th a^nd t^he 25th, t^he Formosa w^hirlwind ^made a^way *^D^°^

ward towards Korea^, acquiri^ng ^at the same time an extraordinary streng^th. Its antagonist w^hi^c^h^

^f^irs^t ̂ f^led fro^m it ^to eas^tward, mus^t soon be ^calle^d ^b^ack, if ou^r t^heo^ry of t^he attractio^ns and rep^u ^s^

of whirlwind^s is true. As the dispersion and prema^ture end of the firs^t lef^t the field clear, i^t *a^'s°
^l *^n^n^V^i *t^W *'^have drawn nearer to the continent, where the pressure at this time is always low. Besides we *^к^»и^"^

for all the time ̂ of that long e^xcursion from the 2^2nd to ̂ the 30th be^twee^n Japan and the *PhilipP^ineS^>^

^wind at Manila k^ep^t s^teady fro^m ^WSW; t^he ^baro^meter ^had a ma^xi^mu^m on t^he 20^th and a *^f^f^li^ni^mU

the 30th, the total fail not exceeding *4^шт.6^. On the o^ther hand the Dail^y *We^at^herm^ap^s ̂ of *^J^apa^° *s*

no traces of a^ny storm having left at that time the eastern coast and consistent with the observati^o^n^s^

on the 26th and 31st by the sailing ships. Lastly, since this Typ^hoo^n came fro^m the very *^4uar

whic^h we know a w^hirlwind f^rom a recent se^gmentation to have gone^, which whirlwind accordi^n^g^

probabilities, must soon ^have retraced i^ts steps to dra^w nearer to t^he whirl^wi^nd lef^t be^hind, ̂ w^e *^b^a^

alternative b^ut to ide^ntify this whirlwind detached on t^he 22^nd with the Typhoon of t^he *27t^n—



*^P°int of ̂ re^tr^ogression bein^g somew^here abou^t *latit. 35°, *longit. ^140° ^at the ^date of t^he ^26t^h.

Le^t us now ^retur^n t^o t^he report of *Gapt. Foster.

On t^he 26th every thi^ng betoke^ned a T^yphoon in ^the Ea^st r^unning ^straight to ^westward. To keep

^U^s rou^te would ha^ve been highly dangero^u^s; w^h^erefore steered to *SW. and s^hortened sails.

On the ^27^th, at daylight^, *NW. gale with every appearance o^f bad weather; ^lower scud ^f^lying

fr^om *NW, dense black clo^uds flyi^ng from SE. At noon *la^tit. ̂ 20^°, *lon^git. *135^°.37^'. Barometer still at

^7^5^4m^m.*^^ having ^sunk only *6ram in the ^24 hours^, thanks to the a^lteration of course on the day *befo-
*Ге^- *^— P. *M. weather getting much worse, wind veering to *W. with furious gu^sts and torrents of rain.

On the 28th^, ^10 a.^m. hove ̂ to on por^t tack (to let t^he centre pass to the ^North). Very heavy con^-^

*^f^a^sed sea, heaviest fro^m *NW. — Noon; hard gale with fierce squalls, veering to *SW. Baro^meter stopped

^f^allin^g^- minimum: *749^тш.З (the centre had been avoided).-4 p.m. set fore tops^ail and ke^pt ship^, off

^t^o ̂ NE.

On the 29th, noon. *Latit. 21°.5'*-longit. 136°. SE. gale with very heavy sea; barometer risen

^O^nly b^y *2mm.5. Steered *NW. 4 p.m. wind and sea increasi^ng, *barom. falling; steered *N, as t^he shi^p^
*^a^P^Peared to be approaching the stor^m again.

On the *30,th and 31st, strong steady SE wind. On the 31st 11 a.m., in sight of Borodino island^s^

*(^'^at^it. *26°-longit. 131^°.20'). ^Wind and sea getting worse; *barom. ̂ fallin^g again (because the ship,

*^^^P^elled on by the strong SE wind and making for the coast of China, was get^ting nearer again to t^he

^centre^).

^August 1st. noon, *latit. 26^°. 40 *-longit. 129^". 55'. Barometer keeps falling^, storm from SE more

*^"^d ̂ more furious. Trusting in the qualities of his ship, *Gapt. ̂ Foster seems to have purposely run close t^o
*e ̂ Typhoon whose direction was precisely that he was following himself. In fact the SE and *ESE winds,

1^1 *^^^hich he ^managed to keep, carried him to the *Yang-tze^-kia^ng, where he anchored on August 4th 6p.m.^,

^* ̂ hours after the passage of the centre of the Typhoon.

This most interesting report, which enabled us to follow o^ur Typhoon step by s^tep on a stretch of
*e^n^t^y degrees of longitude, is borne out by that of another ship less fo^rtunate in her str^ug^gle against the

*^^^n^g stor^m. We ^mean the Wallace which su^ffered such damage that, after tossing about under a jury
*^as^t to August 16th, she had to be to^wed into Shanghai where at this date (^November 16th) she is ^yet

*^^^ck under repair.

^This British ship, 1583 to^ns, *Capt. W. *H. Smith, had left Nagasaki on July 27th 6a.m. bound for
*^n^gko^ng ̂ with a cargo of coal. The w^eather was ̂ f^ine at the time, with the wind SE, which continued

*n^°on of the 30^th, when the vessel was 30 miles *SW of the *Loochoo Is^lands. The barometer had been

*^"^U^S gradually for the ^previous twenty-four hours, but in the afternoon it commenced to go down

*^^^%» with every appeara^nce of a Typhoon. Why then continue on ̂ the same route? — It was blowin^g^
*ea^v^y ̂ gale from *ENE and t^he ship was hove to on the po^rt tack. — This seems to have been another

*°r^- ̂ "^Would it not have been better to move away from the track of the typhoon, and maybe lose a few
*^Ps ̂ i^n running over a curve in *^Uie directions of NW^, N and NE, than to wait the arrival of the centre
*c^"^, according to all probabilities ^must pass close to the ship? For the gale continued to increase in

the nigh^t, and by midnight of the 31st the glass had fallen to *724m^m.

*T^be ̂ wind, says *Gapt. Smith^, was blowing with a force impossible to describe^, bur^ying t^he lee

*^~^> *^а^«^л^;^и

^S ̂ during
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(starboard) side of the ship ^under t^he water, shifting th^e c^arg^o, and driving the ^vessel in a direct co^urs^e^

for Providence Reef at the rate of about 4 miles an hour. By 4 a.m. on the 31st, the ship was appare^ntly
fast settling down in the water, as the water coming from the pumps was black, showing that it ^was

a^mong the coals. Some one was sent down the pump we^ll hatch, and he found that the vessel was *^i^n^°^r^e^

than half full of wat^er. Althoug^h t^he two p^umps were ^kept con^ti^nually going, it was fast increasi^ng, an

the vessel heeled over on ̂ her side so that the upper dead eyes on the lee side were under water. *^Ga^?^
Smith managed to get along to the main hatch and found it was under water, the tarpaulins having ^b^een

washed away and t^he hatches stove in, while the water was going down in great volume. A large s^a^i^
was then dropped over the open hatchway, and when it was sucked down on the top of the opening, *^'*^

was secured by ropes and planks. By this, time the Wallace had drifted to withi^n 7 or 8 mile^s of P^rovi^-^

d^ence Reef, the wind having continued steady *ENE up till now; but it fortunately suddenly shifted t^o ^E^S^*"

Providence Reef being about *W. It was thought that if the ship cou^ld be got b^efore the wind, she *cp^o^

^Le kept with it on the starboard quarter, and this would give her a *NW course, enabli^ng her to cle^ar

Reef. Lying on h^er side ̂ as she was, she would not answer her helm, and it was i^mpossib^le to p^«^1 *a *^'*^

canvas on her, so the *mizzen mast was cut away, and it fall over t^he starboard side; ^but ^as t^he *l^anyar

of the wire ^rigging on this side were under water, th^ey could not be ,̂ ̂ go^t at, consequently the *wrec^^^a^

remained alongside. When the *mizzen mast fell, it carried away the main top-gallant mast and the ^ne

of the ma^in top m^ast, also the fore top-^gallant mast, which broke off ̂ above the top mast. These, *^ho^vv^ev

did not go over the side for many ho^urs, but were dang^ling abo^ut overhead i^n a very da^nge^r^ous man

The *mizzen mast havi^ng been ^cut away, the ship immediately fell off before^* the wind, whi^c^h hauled

The ship kept NNW, then *^N, and at 8 a.m. *NNE. ̂ S^he was then well clear of the Reef to the *northw^a^r ̂ »^

but t^he toller broke off and the shi^p at once came to the wind.... The baromete^r now began ^to ris^e-^g^

dually, but the wind was harder t^han before — ^a s^tate of *o^f^fairs which con^ti^nued all ^day. T^her^e *w *•*
feet of water in the hold, notwiths^tanding that both pumps were going, the crew having b^een workin^g

them for twelve hours. Througho^ut al^l the day the wreckage was continually thumping the coun^ter
^t ̂ h^e^

threatenin^g to stave in the pla^nks, b^esides tearing off the copper. All this time the wrecka^ge ^o

mai^n and fore ma^sts was working down, br^eak^ing and carrying away the lower iron yards, and even

all fell into ^the wate^r and go^t unde^r the s^hip's bot^tom.... The gale c^ontin^ued with ̂ li^tt^le *abatemen

th^e morning of August 3rd, when it moderated. Up to this date the Wal^la^ce ^had drifted f^ully *^3^°^°
t^h^e ^M^

in t^he tr^ack of the storm. — ^Un the return of fine ^weather, after ineffectual attempts at saili^n^g,

f^a^t^ed s^hip u^l t i^m^a^te ly re^ached S^han^g^ha^i i^n tow ^of t^he tug *Fu^hlee sent to her assistance.
T^he for^egoing ^long ext^ract of t^he repo^rt *(^N^.C. ̂ Daily ̂ N^e^ws) on t^his casualty has been ̂ given ̂ t^o^

^how d^an^ge^rous it is to face t^he storm w^hen lying on its track. The co^mparative slowness of this *^i^,^V^

and its well marked direction from East to West afforded, we thi^nk, all facility and gave amp^le ^t^i^

get ̂ ou^t of its course. Perhaps ^was the direction of th^e st^or^m mistaken ^: hen^ce the wrong mano

Let prof^essio^nal me^n apprecia^te t^he case and p^rofit by i^t. *^.
We have se^en above ^how the Typhoo^n of July ^18^th ca^me .to collapse against th^e Chinese

north of the For^mosa channel. The ^same f^ate awaited t^he Typ^hoo^n of ^the *Nicoy^a a^nd of the *^W*^

w^ith this slight difference that i^ts e^xistence can be traced down ^to Au^gust 7t^h, b^ut from the *4^U^

los^t all viole^nce. La^nd ^had bee^n deat^h to *^I^he T^yp^hoon^, ^thoug^h ^t^here r^emained a^n *at^J^B°s^r
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^^P^ression ̂ weakened and of no importance.

The Ty^phoon made the coast of C^hina at *Ketan Point, east of *Nin^gpo and south of the Island of

*^U^iusan. The short distance, about 50 miles, it had to ^go over land to reach *^Nin^gpo, alread^y sufficed

^N^eatly to impair its energy, which it had yet preserved at sea higher u^p, a^long the southern coast of the

*^"u^l^f of *Hangchow. The particulars of these changes are set off in the following documents comprising

*^"e ob^servations made both at *Ningpo and at the Steep Island light-house, si^tuated a f^ew miles to the

of *Ketan Point.

Augu^st

*^NI^N^GPO
*latit. 29 !̂ 52'— *longî t

*Barom.

1 noon
4 p.m.
8

2 *midn.
4 a.m.
3
noon
4 p.m.
8

3 *midn.
^4 a.m.
8
noon
4 p.m.
8

4 *midn.

754.6
54.1
53.6
54.1
5^2.1
52.1
51.1
49.0
44.5
43.4
43.9
46.5
48.5
49.0
51.6
52.1

*. 1^21 °̂ 33'.
Wind

NE 1
NE 1
calm

^NW 1
NE 1
N^E 2
N 4
N 5 rain
^N 8 *„
N 8

S^W 8 *^„
SW 8
SW 4
SE 2
S 2
S 2

STEEP Light-^hou^se
*latit. 30 °̂ 12'— *lo^ngî t

*Barom.

A^ugu^st 1 no^o^n
6 ^p^.m.

2 *midn.
6 a.m.
noon
3 p.m.
^в
9

3 *midn.
1 ^a.m.
^2
3
6
noon
6 p.m.

4 *midn.

753.1
52.9
52.7
50.4

122 °̂ 36'.
Wind

NE 4
NE 4
^N^E 6
NE 6

49.^3 *EN^B 6
47.7
45.2
41.8
36.6
36.3
36.8
39.4
44.9
49.5
^50.1
^53.2

NE 6 little rai^n
NE 7
^E 9
E 12

SE 11
S 10
S 10
S 7
S 6
S 6
S 5

*'
rai^n

rai^n

At North Saddle Light-house, 36 mi^les north of Steep the barometer at *mid^n. marke^d *742mm.3,

^E (force 10); at 3 a.^m. *741^r^a^m.9 wind *ESE (force 10).

At *Zi-ka-wei, 95 miles to the north of *Ningpo, the barometer only reached its minimum, *740mm.76,
*^5^h 30m a.m.; wind *ENE, veered to SE in the morning and afterwards settled *SSE. The greatest

*^ocity registered by the anemometer of the observatory tower *(41m above the ground) was 97 *kilom.

3 and 4 a.m.

Thus according to these data, all the northern part of the whirlwind had preserved its original

and the depression was maintained better than in the southern part, where the winds mus^t have

fro^m West ; these ^latter could not fail to be lighter than those whose direction was from sea land-

because of their higher temperature and of the lightness of the general pressure.

At *^Ghinkiang, 110 miles to the ^north-west of *Zi-ka-wei, the wind blew from NE (force 7), showing

^"^t^eenergy yet left in the Typhoon; the barometric minimum, *74Grnm.4, only occurred between 4 and 7 p.m.

turned afterwards to E (force 5), to SE (force 3) and lastly, on August 5th, to S W (force 2-3).^T^h
*^t^»

^1^1^1 ̂ t^he moment of the barometric minimum, the winds blew almost straight to the centre which, after

*^N^t^eri

*up *some *distance *to *North-West *while *becoming *weaker *and *weaker, *turned *again *to *East *on *^the

*^a^f^ter *dropping *a *fragment *in *the *West. *— *Such *was *the *end *of *this *Typhoon, *remarkable *for *its *long
*ier^|^ngs, its double e^xistence and the violence it displayed on its two tracks.
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PA^RT III
Г. Typhoon of the *llth-19th September 1885.

In t^he first part of t^he prese^nt pa^per we fo^llowed a T^yphoon from Au^gust 17th to September 9th,
*n^^ left it almost in a dying condition just on the shore of the Ja^pan Sea, where we ha^d first found it.

*^Th*ne ^main la^nd, by parcellin^g atmospheric depressions out into several whirlwin^ds, soon makes an end

^'^he fiercest storms, a ̂ fact of w^hich we have had remarkable instances : but on the oth^er hand we have

*^"Se^rved over and over a^gain that the return to sea of a whirlwind usually restores to it its primitive
*ner^g^y. It is precisely wha^t happened with the depression we had left over Manchuria on September 9th :

*e ̂ s^hall ̂ now be able to follow it a little longer, down to the ^20th of the same mont^h.

On the *l^l^th ̂ 2 p.m., it was near the strait of *Tsugari which separates ̂ Nippon fro^m *Yeddo, seeking
*e ̂ easiest way down to the Pacific. Pa^rt of the storm contin^ued running eastward, while the remain^d^er

*e^n^t southward^, as usual with the whirlwinds that creep into this strait, a ^particular instance of whic^h^
*^ac^t *^>^ve had in the depression of June ̂ 27th.

^Like this latter also, our storm of September *llth shall very soon pass into a real typhoon.

^Not having descended so far South as the Typhoon of June 30t^h and July 1st, t^he Typ^hoon of

*^P^t^ember 12th and 13th only made its presence felt at Manila by light westerly winds, and by a *mode-
*^t^e ̂ f^all of the barometer. Yet a copy of the observations wired daily to Shanghai may be of some interest.

^M^A^N^ILA (L^u^zo^n).

Date Hours *B^arom. *\\'ind R^ain

Se^ptember ^11 10 ^a.m.
4 ^p.^m.

^1^2 10 a.^m.
4 p.m.

13 10 â.̂ m.
4 ^p.m.

14 10 a.m.
4 p.m.

15 10 a.m.
4 p.m.

16 10 a.m.
4 p.m.

17 10 a.m.
4 p.^m.

18 10 a.m.
4 p.m.

^761.^2^
5^9.^2
60.5
6^8.2
^59.7
57.7
^60.5
^58.5
^60.7
58.4
60.5
57.^9
^«0.5
57.^9
60.7
58.7

*SW 1
^WSW 2

W 2
W 2

SW 1
^NE 1
NW 1
*ENE 1

W 1
E ^2

WSW 1
SW 1
W 1
W 1

SW 1
^WSW 1

0.08

^8.90
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*^It *is *interes^tin^g *to *notice *the *divergence *of *the *winds *when *the *cen^tre *passed *at *its *shorte^st *dis^tanc^e^

*from *the *station. *If *we *co^mp^are *the *varia^tions *of *the *baro^meter *for *the *following *days, *wi^th *t^he *pat^h *la^i^"^

*do^wn *on *^t^he *annexed *^map, *^we *sha^ll *easil^y *understand *wh^y *the *glass *did *not *rise *more *rapidly *over *^Lu^-^

*^zon *after *^the *13th, *but *even *sho^wed *a *fall *again *between *the *16th *and *t^he *17t^h.

*^No *sooner *had *the *depression *begun *its *rotatory *mov^ement *round *Nippon, *than *hig^h *press^ur^e^s^

*s^pread *over *the *centre *of *that *island, *^while *^the *barometer *began *to *fall *in *the *south *of *the *Arc^hip^e^l^0^

*a^nd *over *the *Japan *Sea *on *account *of *a *s^tron^g *storm *comin^g *from *the *West, *through *Manchuria: *tt^us

*f^all *i^t *was *that *called *towards *^the *sa^me *quarters *our *Typhoon, *already *f^u^lly *constituted *and *which *^o^n^

*the *1^2th *accelerated *its *course.

*On *that *very *day *the *^American *barque *C^ash^mere *was *at *noon *b^y *2^9°^40' *lat. *and *134^°^

*a^bout *240 *miles *south *of *Shikok^u *Island; *the *wind, *the *direction *of *which *is *not *mentioned *in *t^he

*(probably *NE *or *N) *freshened *rapidly, *and *the *sails *were *^gradually *shortene^d. *But *very *soon *the *fu^ry

*the *s^torm *^increased *^to *such *a *degree, *that *^the *ship *was *obli^ged *to *run *^under *bare *poles: *the *Typ^h°°

*reached *its *worst, *it *seems, *about *^5 *p.m., *and *the *luckless *ship *being *thrown *on *her *bea^m *ends, *t^u^

*Captain *gave *orders *to *cut *away *the *masts. *About *11 *p.m. *the *second *officer *was *s^wept *overboard, *^w*^

*c^hief *officer *sharing *the *same *fate *about *half *an *hour *later. *About *3 *p.m. *on *the *13th, *the *Capt^a^1^

*an^d *his *son *^left *the *af^ter *par^t *of *^the *s^hip *to *^go *forward, *where *the *sea *appeared *to *be *breakin^g *wl

*less *violence. *The *boy *succeeded, *but *he *experienced *the *horror *of *seeing *his *father *swept *overb^ear *•*

*Seven *men *who *were *daring *enough *to *venture *themselves *in *the *only *boat *that *had *not *been *^ea^r^n^

*away^, *had *a *narrow *escape^, *but *landed *safe *on *the *shore *of *Japan. *Five *others *thought *more *prudent

*re^mai^n *on *the *^wreck.

*At *Nagasaki, *on *the *13th *9 *p.m., *the *barometer *read *751mm *wi^th *wind *^NE *(force *6) *shi^f^W^B^

*afterwards *during *the *night *by *S *to *SW, *the *glass *rising *all *the *time. *The *cen^tre *of *the *Typ^hoo^n *e^n^te^r^

*into *the *Japan *Sea *through *the *strait *of *Korea, *as *it *is *e^vinced *by *the *observa^tions *made *at *Fusan *o^n^

*Korean *coas^t *of *the *strait, *compared *with *tho^se *made *at *Nagasaki. *At *Fusan, *on *the *13th. *^wi^n^d^

*(force *^2) *on *the *1^4th *^NE *3-^6; *on *the *15th. *^N^NE *(force *8^-6); *the *^f^irst *observatio^n, *on *the *^1 *4th. *6a.m., *^g^'ve

*th^e *lowest *reading *mentioned, *753m^m,7. *The, *Typhoon *was *already *partly *overwhel^med *by *the *^d^ep^re^s^s^'^

*co^me *fro^m *Chin^a, *that *at *the *same *date *occupied *the *north *of *the *Japan *Sea, *between *Yeddo *and *the *Sib^er

*coast. *As *this *^last *s^torm *passed *over *the *Japanese *Island *to *make *away *rapidly *into *the *North *PaC1

*the *T^yphoon *became *di^vided *i^nto *two *fragme^n^ts, *the *^f^irst *of *which *went *up *the *Japan *Sea, *^wh^i^le

*other *crosse^d *Nippon, *near *Kioto *on *the *15th.
*c^a^i^f^le

*On *the *16th *and *17th *the *centre *of *the *later *made *a *short *excursion *to *the *South, *th^e^n

*back *^along *the *coast. *On *the *18th, *2 *p.m., *it *passed *close *to *the *gulf *of *Yeddo *(barom. *748^mm)^, *cauSJ

*viol^ent *winds *from *N *and *NW *all *over *Japan. *Here *the *track *siili *seems *to *have *turned *in *a *ring *befo^r^e^

*on *running *along *the *east *coast *of *Nippon. *At *^Nobiru *^'lat. *38^°) *north *o^f *Tokio, *on *^the *19^tb, *^the
*^4

*was *blo^wing *from *North *(force *6), *barometer *747mm; *at *Tokio *wind *N^W *(force *6) *barome^ter

*At *2 *p.m. *the *centre *had *yet *approached *nearer *to *the *Island: *at *Myako, *barom. *746mm, *wind *li^g^b^t
*^on *^№*^

*W, *while *at *^Nobir^u, *so^mewhat *lower *down^, *wind *raged *from *NW *(force *10) *barom. *748mm^-
*• *^h^t *tO *^№

*opposite *coast *the *winds, *eq^ually *v^iolent, *were *also *from *W, *and *conse^quently *bearing *stra^i^g^n^1^

*centre *of *the *storm.
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*^2°. *Typhoon *of *the *15th *October *1885.

*This *is *anot^her *very *instructive *instance *of *a *T^yphoon *wel^l *suited *to *set *forth *the *^f^irst *origin *of

*i^f *not *all, *of *the *Typhoons *of *t^he *Philippine *Islands. *It *was *in *Japan *a^gain *that *it *spran^g *up.
*^SS^Qi^n^g *thenc^e, *on *the *9^th *October, *its *^was *si^gnalled, *on *the *13th^, *as *lying *^east *of *Luzon; *it *then *ran *up

*^a^?^a^m *^to *its *startin^g *poi^nt, *^which *it *reached *on *the *16^th, *after *having, *the *^day *before, *displa^yed *all *its
*^Цг^У *o^f^f *the *southern *coasts *of *Japa^n.

*Though *our *6th *map *shows *it *as *coming *from *Central *China, *I *point *to *Japan *as *its *birth *place,
*^eca^use *t^here *had *been *a *division *taking *place *just *as *the *centre *of *the *depression *entered *the *Paci^f^ic, *and

*^lt *^Casone *of *the *fragments, *which^, *like *so *^many *others, *made *away *sout^hward *to *the *open *sea, *a^nd
*apidly *g^rew *i^mo *a *violen^t *Typhoon.

*^Рог *th^e *^f^irst *par^t *of *the *course *of *the *storm *come *fro^m *China, *there *is *nothing *wort^h *noticing,

*^*CePt *that *its *passage *at *a *shor^t *distance *north *of *Sha^n^ghai *was *accompanied, *i^n *the *afternoo^n *of *the
*t^l^l> *by *a *thunderstorm *which *broke *out *in *the *South *and *made *aw^ay *to^wards *the *SE. *; *the *ne^xt *day, *at

*^"•^4^5 *p.^m., *s^quall *from *NW *veering *to *N, *prec^eded *by *strong *WS^W *winds. *The *^minimum *of *the
*^ar°^ni^eter, *754mm.58, *observed *a^t *3h *40 *p.m. *was *very *sharp, *and *clearly *indicates *the *e^xistence *of *a

*^^Ondary *whirlwind *within *the *principal *depression *: *fro^m *3^h *to *3^h.40 *p.m. *the *barometer *fell *by *lmm.6.

*^The *centre *of *the *storm *entered *into *the *strait *of *Korea *d^uring *the *ni^ght *of *the *6th-7th: *minimum

*^t^he *barometer *at *Fusan *752^mm, *wind *^N^NE *(force *^8) *shiftin^g *^on *t^he *morning *to *NW. *It *is *of *great
*^ter^e^st *to *ascertain *by *the *Weatherm^aps *of *the *Tokio *Observatory *the *absolute *convergence *of *the
*^l^n^d^s *from *both *sides *of *the *Strait *o^n *the *7th *6 *a.m., *while *the *centre *lay *in *the *middle *of *it: *on *the

*°^г^еа^ц *coast, *the *^Wind *blew *from *NW; *on *the *Japanese *side, *from *SE. *A *part *of *the *depression *having *pas-
*^s^e^n^
*^^ *^l^° *^the *south *of *the *^Archipelago *as *early *as *the *6th, *the *principal *body *crept *up *in *^the *Japan *Sea *along

*^6 *^W^est *coast; *but *there, *in *spite *o^f *the *great *pro^ximity *to *the *centre, *the *wind *kept *moderate. *It *was

*^P^r^esence *of *those *low *pressures *detached *on *the *other *side *of *the *Archipelago, *that *kept *the *storm *so

*^£ *^dose *to *Nippon, *and *made *it *describe, *on *the *9th, *the *circular *path *which *is *to *be *seen *on *our
*^a^P) *^at *which *ti^me *the *divisi^on *was *e^f^fected *into *two *distinct *whirlwinds *w^hich *separated *after *crossin^g
*e *^bland. *This *passage *across *the *Island *took *place *on *the *9th *early *in *the *morning, *by *39^° *lat. *At

*^>^1^ач *Nippon *lay *between *the *two *centres. *At *^2 *p.m. *the *foremost *of *the *two *hastened *on *its *course

*^^^vvard, *^while *its *fellow, *in *its *turn, *en^tered *the *Paci^f^ic, *but *lin^gered *close *to *the *eastern *coast *for
*e *^'^ime, *evidently *detai^ned *by *t^he *action *of *i^ts *companion *in *the *offing.

*This *l^atter, *thanks *to *t^he *considerable *d^evelopmen^t *it *soo^n *took *at *sea, *can *be *followed, *on *the *10th

*^^^t^h, *on *the *Japanese *Wea^t^herma^p^s. *The *map *of *t^he *llth, *^9 *p.m. *alone *has *no *reference *to *it: *all

*^t^h^e *Archipelago *the *sky *is *clear *and *the *barometer *high, *wit^h *a *centre *of *^hig^h *pressures *on *t^he *very
*Ге *of *Nippon *; *this *is *one *of *the *few *instances *when *the *usual *indications *of *"Low" *and *"High", *in
*re^nce *to *the *barometer, *find *no *room *on *those *maps. *This *particular *circumstance *enables *us *to *esti-

*^^^*te *^»^к*^l^«e *diameter *of *the *Typhoon *at *that *^hour *in *the *direction *of *Japan *: *the *centre *lay *about *31° *lat. *N
*^^<^J *l^4^t*^M^5° *long. *E, *at *a *distance *of *fro^m *950 *to *1000 *miles *from *the *edge *of *the *cyclone *on *Japan. *At
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*Manila, *on *the *llth, *the *barometer *^which, *on *the *day *before *at *4 *p.m., *stood *high, *began *to *fall,

*WSW *(force *1); *there *^was *also *a *fa^ll *at *Formosa^, *and *on *the *coast *of *China. *In *Japan^, *as *early *^as *^t^h^e^

*1^2th *^6 *a.m., *t^he *^Weat^h^ermaps *s^howed *the *exis^tence *of *low *pre^ss^ures *i^n *^t^he *Sou^t^h, *a *^f^irst *indication *^o*^

*the *Typhoon *being *about *to *turn *north^ward, *after *having *somewhat *approached *the *Philippine *Islan^ds.

*On *the *13th *October, *a *^tele^gram *^was *received *at *Hongkong *fro^m *Manila, *stating *that *there *^was *^a*^

*T^yphoon *East *of *Luzon *: *in *fact *the *barometer *gave *a *^min^i^mum *of *756mm.l *at *4 *p.m., *with *W^NW *^w^'n

*(force *4), *t^h^e *cen^tre *bein^g *far *off *at *sea.

*If *the *course *kept *by *the *Typhoon *after *the *^13^th *were *considered *alone, *without *any *k^no^wled^g^e *^o*^

*its *previous *motions, *one *mi^g^ht *suppose *it *had *come *from *the *SE *of *Luzon *and *ascribe *to *it *the *cla^s^si^c^3^

*^par^aboli^c *track. *^But *fortunately *for *the *sak^e *of *t^rut^h *and *of *the *progress *of *nautical *meteorology^, *^t^° *^'*^

*indications *of *^the *Tokio *Weat^herm^a^ps *I *am *able *to *add *a *very *signi^f^icant *document. *— *On *the *10t^h *^o*^

*October, *that *is *only *three *days *before *t^he *proximi^ty *of *a *Typhoo^n *was *first *^noticed *at *Manil^a, *the

*ship *Duke *of *Aberco^rn, *from *A^ustralia, *lay *by *11^М^Г *lat. *N *and *157°. *44^' *long. *E, *that *is *to *say

*the *spot *where *the *centre *might *well *have *been *laid *out *if *the *Typhoon *had *originally *issued *fro^m^

*^gions *south-east *of *^Ma^nila, *whose *latitude *it *reached *on *the *13th. *^Now *the *Captain's *report *states *that, *^f^r^°^

*the *10th *to *the *15th, *t^h^e *voyage *so *far *^as *t^he *^Marian *Islands *(Saipan *Island *passed *on *t^he *1^5th^) *^w*^

*e^f^fected *^with *light *N *and *NE *winds *and *a *very *hot *weather. *T^his *is *inconsistent *wi^t^h *t^he *e^xis^t^s^

*o^f *a *T^yp^hoon *in *the *same *parts *: *we *must *then *again *look *for *its *starting *point *somewhere *else.

*There *is *all *probability *that *the *fierce *squ^all *which, *from *the *llth *to *the *14th, *traversed *the *^J^N°

*of *C^hina *and *o^n *t^he *13^th *raised *a *true *storm *on *the *Gulf *of *Pechili, *contributed *not *a *little *to *c^hec^k^

*Typhoon *in *its *course *towards *the *E^quator^, *and *to *call *it *back *to *the *^North. *Some *particulars *a*

*that *northern *storm *may *be *of *interest,

*— *Captain *Th. *Shaw *of *the *S.S. *C^hun^g^-k^in^g *sent *me *the *fol^lowing *report *: *"October *13th *1 *P^-

*"^Rive^r *Pei-ho *(Tientsin *ri^ver): *heavy *s^quall *ca^me *down *from *NW *with *heavy *rain. *Just *before
*• *t^he *^a^i^r^

*"were *a *great *number *of *small *whirl^winds *driving *across *t^he *p^lai^n *and *throwing *the *sand *up *i^n *^u

*"100 *feet. *The *weather *previous *to *this *had *been *unusually *mil^d *for *the *season. *Midnight, *ha^d *^a *^s*^

*"gale *from *NNE *in *t^he *Gulf *of *Pechili *with *a *heavy *sea".

*— *The *S.S. *^Pautali *lef^t *Tient^sin *on *the *13th *^9 *a.m. *and *passed *Taku *at *6 *p.m. *when *a *st^r^

*northerly *gale *wit^h *hig^h *cross *se^a *^w^as *encountered, *causing *the *ship *^to *strain *and *labour *heavil^y^

*take *on *board *large *quantities *of *water. *On *the *14t^h *the *gale *continued; *at *^2 *a.m. *a *heavy *^sea *^ca

*board *and *c^arried *away *the *port *side *of *the *pilot-house. *With *such *fury *did *the *water *stri^ke *^te

*^, *^„^o^-^
*that *the *panes *of *glass, *half *an *inch *thick, *were *shattered, *and *pieces *of *it *whic^h *were *huriea *^E^>

*the *back *of *the *pilot *house *and *tore *out *large *splinters *of *wood.

*— *The *sailing *ship *Fa^ug^h *Balaug^h, *Cap^i. *Rute, *in *the *Liao *ri^ver *(^Newch^wang *river) *l^'a^" *a

*metric *maximum *(767^mm.8) *on *the *1^2th *8 *p.m., *the *wind *being *NE *by *N *^(force *4): *on *t^h^e
*• *^л*^

*wind *^N *(force *3); *at *3 *p.m. *calm, *lowest *reading *of *the *barometer *762mm.O; *then *the *w^in^d,

*again *from *NE *by *N, *increased *to *force *8 *(6 *p.m.). *^Next *day *storm *raging *all *day, *wind *keepi^n^g^

*NE *and *N *(force *9) *: *barometer *rising *up *to *770m^n^>.l *at *10 *p.m.— *The *centre *of *the *storm *Passe

*Newc^hwang, *to *the *South, *and *made *aw^ay *towards *the *Japan *Sea, *where *we *shall *^f^ind *i^t *a^&ain

*15 *^Hi *and *ICt^h *standing *out, *as *it *were, *against *the *Typhoon *itself *over *Nippon *Island.
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The foregoin^g extracts have been given to show the nature of those continental depressions^, whose
*^dePth is generally not in proportion with the strength of win^d. The present one spread its influence down

*^t^o^Zi^-ka-wei, where a barometrical minimum took place on the evening of the 13th with easterly wi^nds

^b^ali^ng round in the night to N and NNW under the preponderating action of the Typhoon, whose *pas-
*sa^ge at a great distance had no e^ffec^t but to retard the risin^g of the barometer.

^Farther South, on the coast of China and at ^Formosa, it was on the 14th that the Typhoon, already

^a^dvanci^ng northward, made its presence be felt, but only by ^moderate winds and a slight fall of the

^b^arometer.
It was however ful ly formed^, ready to vent i^ts fury and spread havoc far and wide.

The first ship that, as far as I know, underwent the violence of the Ty^phoon, was the British bar^qu^e^
*^Ar^eola, C^a^p^i. Peregrine. T^here are some particulars worth noticing in the report the C^aptain kindly sent

*^*^e, ̂ while in harbour at Shanghai^: ^"On the 14th, noon, *lat. *2G^°42'*-longit. 133^4), wind *ESE strong,
*clo^«^dy weather; —4 p.m. wind increasing^, heavy sea makin^g from the South : barome^ter going down
*Ver^y ̂ gently; —6 p.m. *barom. *754^"^™.4, wind *ESE increasing, with rain, ship running 6 knots to *WNW:

^^•^10 p.m. hove to on port tack, wind *ESE ̂ with heavy se^a from SE. - Midnight on the 15th, ^heavy

^Sa^le ̂ f^ro^m SE *wrth rain : *barom. *741^m^m.7; ship under bare poles. After this time the glasses fell more
*raP^i^d^ly, rain more dense; the force of the wind is now something frightful. By *9h.30 a.m. the aneroid
*h^a^<^i fallen so low, that the hand rested on the thermometer t^ube and could not fall further; but the marine

*^^^r^curial barometer registered ̂ 696^-^™ at *9b.45 a.m. : then the wind was veering gradually round by the
^8 a^nd *SW; at *lOh.30 a little lull in the wind; *s^u^ddendly it shifted round to *W, and the glass began to
*^r^'^se rapid^ly; —4 p.m. wind *WNW to *NW blowing very hard. Position at noon: *lat. *27°.0'— *longit.

*^l3^2^°.^fj"

That enormous fall of the barometer (nearly 7̂ .0 millimetres in a few ho^urs) seems to be *unquestion- -
*^ab^l^e; for comparison twice made at Shanghai with the barometer of ^the *Zi-ka-wei observatory, on
*^N^°^ve^mber 6th and 17th, a month after the Typhoon^, showed the good quality of captain Peregrine's

^"^"^»^c^ariai barometer. The very centre of the Typhoon having passed over the Ar^nol^d^, the position of that
*^s^h^'P between 10 and 11 a.m. on the 15th October gives us a certain point of the track, viz *lat. 27^°—
*lo^r^>^git. ̂ 1390^.

The American S.S. Ci^t^y of Pekin^g had left Yokohama on the 14th bound for Nagasaki. On the

^'^4 at noon, by 32^» *lat. and *longit. 134^°, heavy SE swell and storm began to blow will, NE wind
*^Ve^ei^4 to N and then to *NW. Barometric minimum *740^m^m.4 probably about mid^night on the 16th.

*^Ur^'^ng the.gale, both quarter boats were washed away.
On the 15th the German ship Anna left *Hiogo, sailing to the South-west, A heavy WSW s^well

*^*^»^8 ̂ setting in, the wind fast increasing, *barom. *751^-^-.8. Sail was gradually reduced; by 8 p.m. the

*^*^Ч^> ̂ was under lower topsails. Hove to on the starboard tack in order to keep out of the in^f^lue^nce of the

*^*^U^ro-Siwo (great current of Japan). About 9 p.m. a terrific ^squall struck the ship, throwing her on her

*^^^-^ends, and as she showed no signs of righting, Captain *Hellmers ordered the main lower-tops^ail
*^%e^t^s to be slackened away. Abou^t midnight, on the 16th, the barometer showed the lowest record
*^3^3^2^щ^г^а.8. After 2 a.m. the wind moderated, and the weather cleared u^p with a fresh *NW bree^ze.

At the *verv hour when the Anna had her minimum, a steamer^, the Be^Mo^na, that had left Kobe on
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t^he 15th at 6 a.m. for Sh^a^n^ghai, was enveloped in the T^yphoon, and had as mini^mum of her baro^mete^r

*737ram; dama^ge o^n board; chief o^f^f^icer lost, second and third mate, carpenter and two *sailrs ̂ hurt.

^We cannot insist too muc^h upo^n the dan^ger of an unlimited conf^idence in the theory of ̂ t^he circul^a^r^

rotation of the ^winds in a cyc^lone, particularly near a coast. The foregoing pages contain two stri^ki^n^g^

illustrations of t^ha^t re^m^ark; another still more remarkable is that of the French Frigate the L^a ^Cal^i^sso^n^-^

*ni^crc^: ̂ this armou^r-c^lad ship bearing the flag of Rear-admiral *Lespès and sailed by *Post-capt. *Fleuriais, ̂ was

approachin^g Yokohama. On the 15th 10 p.m., all signs of a Typhoon coming on were observed: baro^m^et^er

fallin^g pretty rapidl^y; ^wind fro^m *ENE freshening. Before entering in^to a^ny explanations, I think.it a^dvi^-^

sable to transcribe in full the observations of Post-captain *Fleuriais. The La *Galissonnièr^e is provi^d^e^o^

^with a Robinson ane^mometer ̂ f^i^xed at the top of one of the mas^ts, and with a self-registering *baro^m^e^t^ó^r'

of Richard's sys^tem. The commandin^g officer^, after notin^g with his own hand the winds observed eve^r^y^

^hour, opposite to the corresponding va^riation of the barometer, and a^dding ^many ^valuable remarks, *l^i^ai

the good idea of multiplying by photography the very sheet of the registering instrument, a cop^y o^f^

he sent to me. Here are then particulars dra^wn from that authentic document.

^Fre^nc^h Frigate ̂ LA *GALISSO^N^NI^È^KE
80 ^miles to t^he S 42^° ̂ W of Yo^ko^hama.

Date

October 15th

16th

Wind
Hour^s

^noon
4 p.^m.
8
9

10
11

m^id^night
1 a.m.
2
3
4
5
6
7
8
9

10
11
noon
^1 ̂ p.m.
2
^4
^6
8

B^arometer

^m^m

^759.5
59.0
57.3
66.2
55.0
5^4.0
52.5
50.0
48.5
45.5
41.0
3^8.0
33.0
39.0
44.0
48.0
4^8.0
51.5
52.5
54.0
5^1.8
5^6.5
59.0
60.8

^D^irec^ti^on

SE
^NE
^NE

E^N E
*ENE
EN E
*ENE
*ENE
*ENE
*ENE
*ENE

*ENE-ESE
*ESE-E
*E^-NE
*NE-^N

*N-NNW
*^NN^W-NW
*^WNW-W
*^W^NW-^W

W
• *^w

W

*ESE

V^elo^cit^y
^(in metres per

^second o^f time)
1 - 7

9
2
9
27
29
29
30
3^5
^37
38

40^-45
^46^.

46^^^40
40^-35

28
8
8
8
8
8
4

5

Remarks

Clo^se-ree^fed.

Enormo^u^s sea — Three boats ̂ w^a^s^hed a^w^a^y^-^
— ̂ Waves 14 to 15 metres high.

^Proceeded again.

An^chored at *^Kaneda.

^Now, if the path follo^wed by the Typhoon from the 15th 10 a.^m. to the 16th noon, be consid^e^r^6 *^>*^

^we find it to be a regular curve having its apex, about 7 a.m., somewhat to the *SW and not far *fr^o^f^l^

posi^tion of t^he La *Galiss^onnière. The direction of the Typhoon seems to have varied as follows :

On the 15th about noo^n N 30^" E
16th *mi^dn. N 45° E
*„ 6 a.m. N ̂ 56^° ̂ E
*., noo^n ^N 67^° E

*^f *f^h^p *Toki^°^
^An attentive co^mparison of these observations with the *Trida^yl^y *Weathermaps, o^r *^i^"^°

*^. *^a^fv^v^e^6^

Observatory, seems to ̂ prove unquestionably that the centre of the Typhoon passed, on the *1^5tn ̂ o
т/^t G^W^

1 and 8 a.m., to the South-east of the Japanese coast and about 80 miles from it. Since the *^w

*sonnièr^e had the maximu^m velocity of wind simultaneously with the barometric minimum^, s^he ^№
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n far from reac^hin^g t^he central region. We may well regret to be deprived of the interesting remarks

such a well^-informed man as t^he commandin^g officer of the ^Fri^gate would, no doubt, have made on
*t^l^»e phenomena peculiar to that region; ̂ we ̂ f^ind ̂ however in his report ample matter for instruction.

The main point on which we must fi^x our at^t^ention is the direction of the winds in the part of the

^Typhoon passed through by the La *Galissonnière. In order to ascertain all the particulars of the case

all ̂ possible accuracy, the track has b^een drawn on a lar^ge scale and the bearin^gs of the centre to

ship taken for every hour. Herewith those positions together wi^th ̂ the angles of the direction of the

with the radius drawn from the ship to the cent^re.

LA *^GALISSONNI^È^RE

^D^ate^s

Octo^ber 1^5th

16^th

Ho^ur^s Bea^r^in^g of the
c^e^ntre of ̂ t^he

Typhoon.
*^m^id^n. S 39^° ^W
noon *^,
4 p.m. *,
9
*mi^dn. *,
3 a.^m. *,
^4
^5 *,
^6
7 ^S
8
9

10 1̂
11 *,
noon *,

*^„ ̂ 3^9 *„
*, 43
*^, ̂ 4^3 *„
*, ^40 *,.
*, ̂ 3^2 *^„
*, 25
*, 1^5 *^„

South
*^Ì 34^° E
*, ̂ 6^6
*^, ̂ 8^3
*^sj 88 E
*^, ̂ 8^3 *„
*, ^80 *^„

A^n^g^le of the
^wind ̂ with
the r^a^diu^s.

Calm
^26^°
2

24
27
25
^42
75
90

102
88
72
58
^4^1
21

Very different indeed are these results from what Buys-Ballot's law, stric^tly interpreted, would

^r^equi^r^e : Face th^e w^ind, and the centre of the T^y^phoon is at your ri^ght hand; that is to say, the
*^a^n^gle made by the wind with the radius of the stor^m should always be an angle of 90^°. The investigation

*^°^f the West Indies Hurricanes, of the Bengal and Indian Ocean Cyclones, and of the Atlantic Storms, has
*le<^1 to modify the law in so far that the angle of the wind with the radius is generally smaller than 90°:
*tl^le directions of the winds are not tangent to the circle, but inclined on it, or converging towards the

^C^e^ntre of the Cyclone. In all my publications on the subject of China Sea Typhoons, I have always

^l^i^sted on this important point, and I wish the present essay on the Typhoons of 1885 may not be ^with^-^

*^'O^tlt ̂ us utility in uprooting the prejudices that still remain in the mind of a number of seafaring men.

What danger might not the commanding officer of the L^a Ga^rsonnière have run into, had he

*^^ an u^nbounded trus^t in the theory of the c^ircular winds^' Steady winds from *ENE, increasing more

*^*^D(^1 ̂ more would have led him to suppose that the Typhoon, coming fro^m *SSE, was to pass right over the
*^4^*^hi^P (fi^g. A), while in fact the track ran from WSW to *ENE, (fig. *B) the wind making an angle of only

^0^0 to 40^» ̂ with the radius of the circle.

A. Tangential ^Wind
Erroneo^us track

*B. True track
Co^nvergent ^Wind
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Now if the foregoin^g table be carefully examined, a very i^mportant fact is elicited, vi^z. the ^grad^ually

increasi^ng value of the inclination of the ^wind, to the moment of the greatest pro^ximit^y of the centre, ^a^0^"^
ag^ain the ̂ decreasin^g value of that inc^lination as the Typhoon ^was making off. Th^is complication rat^h^e^r^

increases the di^f^f^iculty for the mariner, and requires his most serious attention. ^In the supposi^tion ^o^

circular or tangential winds, t^he manoeuvring for keeping off a cyclone seemed easy enough, and onl^y^

re^quired coolness and patience; but in the case of furious winds rushing almost straight and i^mpelli^n^g *^t^"^e^

ship headlong towards the very centre of the Cyclone, as it was certainly the case with the L^a *Gal^isso^n^-^

*nière, would it be safe strictly to *tollow the old rule—particularly at the beginning of the stor^m, *^v^vh^e^

prude^nce commands to avoid it, unless there be a fair hope of pro^f^iting by it to make headway? On t^h^e^

inner and most dangerous parts of the cyclone, the old rule must assuredly be strictly adhered to : for t^h^e^r^e^

the circular motion of the winds is a reality : but is it not rather late first to know w^hat is to be done,

when a raging sea and furious wind hardly allow of any *manœuvring at all? The greatest caution ther^e^-^

fore is required, par^ticularly in the vicinity of land, where the winds often prove remarkably converg^e^" *•*

let every one prudently take into account w^hat experience enlightened by observation has taug^ht hi^m^, *an

also, by carefully recordin^g the facts observed, contribute his share in ascertaining the laws of those *^gre^a^

natural phenomena, that a general rule, sa^f^e and always reliable, may at last be drawn up.

Lastly, let us notice the transient divergence of winds immediately behind the centre. T^his *n^w^

perhaps be due to their extreme violence, to a lengthening of the central region, or again to the ^s^a^n^

cause which, in Japan, made the Typhoon pass ̂ quite close to the coasts of the Archipelago without ^bei^n^e^

felt: that cause ^was the presence, in the Japan Sea, on the opposite side of the Island, of the Ch^i^ne

depression above alluded to : it had recalled from South to North the Typhoon making towards Luzon,

now kept it at a distance, off Nippon, neutralizing its winds, and calming its fury. The two maps of

15th 9 p.m. ̂ and the 16th 6 a.m set off that depression clearly, near the western coasts, which *it^/oll^o^w^

up on a pat^h parallel to that of the Typhoon.

Thus, even the observations of the La *G^alissonnière alone show that the winds in the *Pr^6^t^

'Cyclone, far from describing circles round the centre, blew more or less direct to t^hat point; bein^g *a*

*lutely convergent near the borders of the region invaded by the storm, while the angle they made wit^h^

radius of the circle increased as the distance to the centre diminished. At the shortest distance, the ^s^

being at its worst, the winds were truly tangential. As the cyclone made away, the convergence

observed again in i^ts hind part with the same variations as in the fore part. The winds thus ̂ were ̂ и^

ing in spiral curves.

Storms of *22d-26th and ̂ 24th^-^26th October 188̂ 5.

The importance of the fac^ts brought out in studying the Typhoon encountered by the L^a *G^a.^^^

*nière, leads me here to make a short digression on ce^rtain consequences of the enormous *conver^g^en

t^he winds in large Cyclones; moreover the two storms recorded in our 7th ̂ map will furnish ̂ m^e *^wl

*^f ̂ mo^r^t^"^*^'1opportunity of showing how the constitu^tion of Typhoons, or true Cyclones, differs, from that *oi *^э

or si^mple depressions issued out of the continent of Asia.
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Since winds are not^hing but currents of air moving more or less rapidly throu^gh the atmosphere,
^1^1 ̂ i^s evident that, if such currents converge from all parts to^wards the centre of a Cyclone, where

*^*^he pressure, far from being increased by this afflux, is on the contrary lower than in any part of the peri^-^

^p^h^e^ry of the whirl^wind, those winds must find a passage above always open to let out the huge masses

*^°^f ̂ air incessantly arriving below. In a word, the air asce^nds i^n spi^res round th^e ^a^xis of these ^whirl^-^

*^Wnds. ̂ Now, since w^hirlwinds are localized, inde^pe^ndent as it were of the remainder of the atmosphere,
^1^1 ̂ i^s clear that they ^must find in themselves the conditions of their existence, and in order incessantly to
*^re^cruit the afflux of air towards the centre, the masses of air carried upward, must needs come back

*^°^^ards the borders of the system, thence to rush down and enter into circulation again. This constitution

*^°^' t^he great Cyclones, made manifest by the convergence of the winds in the rear as well as in front of the
*Ce^ntre, does not seem to be exactly that of the S^tor^ms or ordinary atmospheric depressions. Within those

^Vast ̂ whirling ̂ masses, which are found in the tempera^te regions, generally ^moving from West to East,
*^l^l^l^ere ̂ may be observed, as in the tropical Cyclones, an energetic suction taking place at a moderate altitude

the aerial currents have the greatest velocity, and consequently in the lower strata there is also a

both towards the centre and upward : bu^t that suction seems to take place only on the fore part

*°^' t^he whirlwind, where the winds are lighter, very convergent, war^m, moist and accompanied with a
*a^'^l of the barometer: they are ascending, and their inclination upward goes increasing to the mo^ment of

*^"e ̂ barometric mini^mum. This point once reached, and the centre having passed to the North of the
*^s^ta^tion of the observer, things soon bear another aspec^t. The wind blows in s^qualls between W and *NW,
*^l^"^e ̂ thermometer falls, while the barometer rises, usua^lly much faster than it had fallen, and the wind

^B^o^r^nes suddenly inclined downward, a fact that gives it a peculiar character of fury well known to

^s^ea^men. Thus it would seem that the vertical currents rushing from above downward are to be sought

*°r> ̂ not on the periphery or in the fore part of the depression, but precisely in the hind part, which gene-
*^Га^1^1У speaking is less extensive than the fore part. Such then, it appears, is the di^f^ference between the two

*^^^Ods of aerial whirlwinds: the violent sea C^yclones that meet with but few or no obstacles to their
*e^g^olar development^, and the continental Stor^ms or those which move near land, not so free in their

*e^v^°^lutions.

Here, some one may stop me, and ask for proofs of what I put forward with such bold ass^urance :
*n *assurance however which is not unjusti^f^iable, being founded upon incontrovertible facts.

The study of Typhoons and Storms in the Far-East, which has become, almost of a necessity, the
*^pr^i^Dcipai object at the *Zi-ka-wei Observatory, has long since called my attention upon the vertical motions

*t^l^le air. The absolute ignorance that prevailed in that respect, though such a phenomeno^n be of great

*.^P°^rtance in ^meteorology, led me to devise a means, an ins^trument if possible, to indicate what is taking
*^ace in the vertical direction. As early as ^1880,1 had *inìagined a Vane especially fitted for that kind

^^searches : but, in spite o^f various modifications, it never gave quite satisfactory results. Later on in

*^^^> I imagined to seek the solution of the problem in a different way, viz. by the use of a revolving
*e^r^nometer. I will not waste time here in describing all the variations of forms that the instrument

*^" to undergo, this will be the matter of a special paper ; I will only say that it keeps perfectly
*res^t in an ̂ hori^zonta^l current of air, however violent it may be; it revolves only under the action
*l^he vertical co^mponent of the wind, turnin^g one way when the air is ascendent [what I call positive
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^motion *(+)], and the other way with a descending current [negative motion, *(—*)]. That anemomete^r^

^bas been fixed in its post of observation at 41 metres (123 feet) above the ground, 8 metres (24 f^e^e^t)
above a narrow pla^tform which forms the top of a wooden pyramidal tower erected at *Zi^-ka-^wei with the

view of urg^ing my researches with better chances of success. This altitude, ̂ to be sure, is but very *^s^f^f^la^l^

for observations of this kind; and yet^, ̂ (he great motions taking place in the high regions of the at^mo^s^-^
phère cannot fail to exert an action on the inferior strata, to make them swell or collapse. Observation^s^

regis^tered for ^more than o^ne year, s^uperabunda^ntly prove that such actions are far from being insign^i^"^'^

cant. I will here give two or three examples.
The 7th map ̂ gives the tracks of two simple storms, the first over Japan, the second across China-

both caused the barometer at first to fall, then to rise again. The following is a table summing ̂ up *t^u^

observations relative to those two centres of depression.

*Numberof re^volu^t^ion^s *^Ka^tio of *Incli^n. of wind ^Baro^me^ter
*o^f *the *^a^ue^momete^v calculated daily me^ans.

October

October

*-^f-

*22d 7290

23 7^990

—
52^9

16

*^+ to —

12

50

4.06

5.10

76^6.^8 i

764.2 i

^Distant

storm

^mean^s

25 *j *11^495

26 5610

243

439

47

13

6.12

5.66

mm
762.7

765.5

Storm in the

neighbo^urhood.

*These *two *storms *d^id *not *offer *any *interesting *particulars *in *the *present *point *of *view^; *t^hey

*only *quoted *because *they *occurred *just *after *the *Typhoon *of *the *L^a *G^alisso^nnière *whi^ch *was *the *^oc

*sion *of *speaking *of *the *In^cli^n^a^tion *of *winds *as *a *consequence *of *their *conv^erg^ence *in *Cyclones.
*^will *state *what *I *found *as *^means *of *the *12 *storms *of *October *and *November: *while *the *baro^meter *^w*^

*fal^lin^g, *t^hat *is *to *say *while *the *centre *of *the *stor^m *was *approaching, *ascendent *winds *were *to *descen^d^6^

*in *the *proportion *of *49 *to *1 *; *at *t^he *time *the *baro^me^ter *^w^as *rising, *t^hat *is *^w^hile *t^he *storm *was *^m^a^u^

*away *from *the *station, *the *proportio^n *decreased *to *9 *: *1.
Ascendent winds considered alone, were on an average twice more frequent before than ^a^f^t^e^r

t^h^e

passage of the storms; on the contrary descendent winds were 26 times more frequent after t^han b^e^

the barometric minimu^m.
These new observations contribute, I think, to throw additional light on all those grand ^move^r^ò^

o^f the atmosphere, and could not be passed over in the present essay.
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*LAST *TYPHOON *OF *THE *YE^AR *1885.

*October *^29th *- *No^vember *13th

*This *T^yphoon^, *bein^g *t^he *only *one *of *the *present *year *that *crossed *Luzon, *and *came *pretty *close *to

*ila, *would *^deserve *a *more *e^xtensive *st^udy. *But *the *documents *that *have *come *to *hand, *though

*^E^f^f^icient *t^o *la^y *out *its *track, *are *^no^t *nu^merous *nor *circumsta^ntial *enou^gh *to *allow *of *a *complete *descrip-
*^tio^n.

*On *October *^29th, *about *3 *p.m. *, *a *centre *of *depression *was *at *sea *somewhat *to *the *North *of *Shanghai,
*^a^n^<^l *beca^me *divided *into *two *whirlwinds *: *the *one *passed *into *the *Japan *Sea *over *Korea, *the *other *leaving

*^4^an *^t^o *the *left *of *its *track *made *away *in *t^he *South-east *: *^the *Japanese *Weat^herma^ps *leave *no *doubt *as
*to *that *last *direction, *which *is *o^f *particular *interest *for *us. *I *will *then *only *refer *to *those *maps *for

*partic^ulars.
*At *Manila, *on *October *30th *and *31st, *the *winds *were *light *and *variable. *F^rom *Nove^mber *1st,

*settled *about *W: *first *WN^W *on *the *1st *and *^2nd, *then *to *W *on *and *after *t^he *3rd. *The *barometric

*, *762^m^r^a, *took *place *only *betwee^n *t^h^e *^4^th *and *the *5th, *which *gives *to *the *Typhoon *itself *a*
*^rat^her *inconsiderable *diameter, *as *might *have *been *expected *i^n *such *a *low *latitude.

*Barom. *^Wi^nd

*November *6th *^4^p.^m. *^7^5^8.^2 *^N *^2

*7

*The *Typhoon *crossed *Luzon *on *the *evening *of *the *7th, *at *a *short *distance *North *of *Manila^, *running

*It *e^xerted *a *considerable *violence *on *the *eastern *coasts *o^f *the *Archipelago, *and *a *correspondent

*to *the *Manila *paper *El *Com^ercio, *that *in *the *province *of *South-Gamarines, *to *the *South-east *of
*t^he *^capital, *there *were *828 *substantial *houses *thrown *down, *and *3544 *Indian *huts *^destroyed; *13 *church-
*^€s' *^10 *convents *etc... *are *but *heaps *of *ruins; *12 *persons *were *crushed *to *deat^h, *six *others *had *disap^-^

*^f^eared.

*^Fro^m *the *8th *down *to *the *^22nd, *weather *bad *on *the *China *sea; *numbers *of *ships *suffered *on *the

*e *from *Singapore *or *Saigon *to *Hong-kong. *This *was *due *to *our *Typhoon, *which *had *taken *its *stand

*as *on *a *scene *where, *on *account *of *its *small *size *it *could *move *at *ease.

*^s^o^e
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CONCLUSION.

It was in 1877 t^ha^t the series of i^nvesti^gatio^ns relative to the T^yphoo^ns of China was co^mm^ence

at the *Zi-ka-wei Observatory : since t^hen every ̂ year has brou^ght a rich ^harvest o^f facts, an^d als^o *^gr^eat^e^
facili^ties for such researc^hes. Accor^dingly we are no more re^d^uce^d to the vague determinations of *t^n^e^

direction follo^wed b^y the Typhoons of the China Sea given by *Piddi^ngton; besides, a connection has be^e^

establis^hed ^with the C^yclones of the various seas, ^where they had been observed by other meteorolog^i^st *•*

T^hey have proved to be as quick in their motions, as unstable, and as sensitive to reciprocal actio^n, as ^i^n^

simple continental depressions.

B^et^ween the tropics the Typhoons are found usually running from East to West; in t^he temperate *^ZO^B *^>*^

t^he^y p^roceed from West to East ; but t^here is an inc^essant exchan^ge of storms between those two regi^o^n *>*

and directions from Nor^th to South are as often to be met wit^h, as the co^ntrary. It is this last fact^, *alr^e^a *^j*^

pointed out in the paper on the Typhoons of 188^2, 1883 and 1884, that I have been anxio^us ̂ to br^i^n^g^

into full light in the ̂ prese^nt essay on the Typhoons of 188^5. It gives us the key of an apparentl^y *^m^e^

*tricable riddle, showing almost to a certain^ty the ̂ f^irst origin of the Typhoons of the tropics and of
Philippines : it is not in the Equatorial regio^ns that the springing ̂ up and the starting point of those vio^l^

Cyclones are to be looked for: t^hey arrive t^here ̂ fro^m upper latitudes already fully consti^tu^ted; the^y *^ge

rally issue .out of Japan, where they had come from China in the shape of Storms.
Another point upon which we have had to insist with particular stress, is the danger of ̂ too ̂ s^

an application of the la^ws of *slorms. The r^ules hitherto familiar to most seame^n, ^were framed i^n ^t^he

sumption that the win^ds have always a c^i^rcular ̂ mo^tion round the centre of the Cyclo^ne. ̂ Now, *accor

to the universal opinion of Meteorolo^gists, the winds are not circular, or ^tang^ential to the *cir^d^

the storm, but they blow with a marked inclination on the radius of the circle : in short, they ^are
*vergent. This conver^gence^, however, disappears in the reg^ion of the greatest violence, near the *ce^n^

there the winds are certainly circular, an^d e^ven somet^i^mes a ̂ li^t^tle divergent, as I have shown as e

as 1879 (Essay on the T^yphoon of July 31st), and as it is well evinced by the observations made o^n^

the La *Galissonnière on the 16th October 1885. It follows that the manœuvre to keep fro^m bei^n^g^

*ried to the ce^ntre of the Typhoon is more complicated than it appeared at first; the rule to be ^dra^w^

must take into account the various inclinations of the wind on the radius of t^he circle.
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