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The results of these tests secin to point to 
one conclusion of very consiclcrablc intcrcst. 
I t  happenecl that the competition in both the 
arc nncl incanclesceiit s j  stems was bct~vcen low 
electromotire force and great stieirgtli of cm-
rent. on the one hand. and high elcctroniotivc 
force, with wealcer current, on the other. 111 

one arc systern the electrolnotire force was 
:rlmost exactly do~~b lc .  ancl thc current nlmost 
exactly half, tlint of the other. I11 the iiicnii- 
clescent systems, the contrast, althougli not so 
great, was very n~arkecl. I n  tlicsc trials the 
adrantage was clecidedly on tlic side of high 
electromotirc force. 

NOTES ON T H E  VOLCANIC El1 UPT J O N  

Ox the western sitlc of tlic entr:~iice to Coolc's 
Inlet (Sorty-fire miles wide) lies Cape l>ong- 
Ins : and lo the nort1~rn:~rtl of t h r  c:tpe llrc shorc 
recedes over tn7enty miles, foriniiig t11c Ilay of' 
IZamishali. I11 the i~oilhern part of this bn j  
lies the Islniid of Chernaboura (.black-bro~11 ' )  , 
othcrmise called Augnstin Jslancl. I t  is ciglit 
or nine ~nilcs in cli:tmeter, niitl nc:ii its north- 
enstera pnlt rises to a peak cnllccl by Cook. 
Mount kit. Angustin. As laid clown by Tcben- 
lcoff, tllc islm~d is nearly ioaiicl. The no:thei~i 
shores are high, rocliy, and foorbiciding. nnil arc 
borclerecl by rnst iiumbels oE locks ~tnil lilclcleii 
dangers. The soilthern sl~ore is comp:\l a t i ~el3 
lorn. 

AIo1111t St. -1ugaitin wns clisco\ erctl 'iilii 
llanlcd by ('apt. Cook, 31ay 16, 1778 ; ant1 lie 
describes it as having ' n conicnl figme, t~iltl of 
7-ery considerable hright.' In 17'34 l'ugct tle-
scribes it as 

"A very remur1i:tble moulltain, risillg wit11 a tirii- 
form ascent from tlie shores to its lofty suminit, n,hiclr 
is nearly ~~erpenclicular to tlie centre of thc islancl, 
inclining soni1ewh:~t to its eastern side. . . . Towards 
the seaside it is very Ion.: fromwlieiice it rises, tllongll 
regular, with a ~a t l i e r  sleep ascent: ancl forms a lofty, 
uniform, ancl collical mountai~l,  preseiiting nearly Ihr 
same appearance from every poirit of view, and clotl~ed 
with snow and ice, through which neither tree nor 
shrub were seen to protrude; so that, if it did produce 
any, they must either hare  been very snlall, or the 
snow must hare been sufficiently decp to have con-
cealed them." 

A t  that time there were native hlulters, nnder 
the direction of two Rnssians, hnnting or liv- 
ing in the vicinity of the north-eastern point of 
the island. 

Vancourer placed the peak of this lnountain 

1 Communicated by Prof. J. E. ITiigard, superintendent U. S. 

coast and geodetic survey. 


ill latitoclc 5'3" 22' : Tcbenkoff places it in lati- 
tucle 59" 14'.  

Tlie peak of St. A2~igustiii is distant fort? -
nine rniles ncarly dnc \rest (ttue) from thc set- 
tleincnt on the so~lthern l~oint  of Poit Grnh:ln1, 
or, as it is sometimes cnllecl, English TTarbor. 
This harbor is situnted on the eastern sitlc of 
Cook's Inlet, irear Cape Elisnbetll. 

I n  coiinection with the fa11 of pumice-dust 
at  Ilialiuli on Oct. 16, 1883. it insy he of i11- 
terest to obser~ e, that the peak of Augrlstin is 
over sel en l~i~nclrecl rriilcs to thc aorth-eastn nltl 
of Eogoslofk' Jslanil, off Unalnshlia (see map). 

About .eight o'clocli on tlic nloriiing of Oct. 
6 ,  1883, the ~vcatller being beantifull cleai . 
the nrintl light l'rom the sonth-westn arcl (com- 
pass). antl the tide at  deacl low ~rnter ,  t11c 
settlers niid fishi~lg-parties at  English IIarl)ol 
hcard a Iiearj leport to ~vincl~~,arcl (L2ng~~stin 
bearing south-west by ves t  thlee-fo~~rths west 
by coml~ass). So clear n ns tlie atmosphere 
that t l~e  opposite or no1t11-ncstenl coast of the 
iiilet n a s  in clear rienr :tt n distai~cc of mole 
than sixty miles. 

7\.'hcn thc heavy e~plosion was he:lrcl, st 
niid dense volnnies of srnolre mere seen rolliiig 
out of tile sninmit of St. Augustin, nncl 1110~~- 
ing to tllc north-eastn arcl (or 111~tlie inlet) 
niicler thc influence of the loner strntmn of 
Tr ind ; :~iiil, at  the same time (according to the 
statcinents of n hunting-palty of n a t i ~ ~ e sin 
i<ainisllali 13:1y), a col~lmil of Ivl~ite ~ a p o rnrosr 
fro111 tlie sea near lhc islnnd, slovc.1) nsceiiding. 
a i d  g ladl~nl l j~  Tllcbleiiding TIit11 thc cloncls. 
sca \ \as also gleatly agitated ai~cl hoiling. mak-
ing it iml,ossihle for honts to lnnd 11po11 or to 
lea\-c tile islancl. 

Fro111 E11glish Ilarbor (Port (>i allam) it n as 
iioliced tlint tlic colulnns oi'smoke. as t l q  grntl- 
11nl1~rose, ipread orcr tlie ~ is ih lc  heal ens, ai~cl 
ohscnrctl tlie sky, cloubtless uncler the iiifluencc 
of u liiglicr c~lrrent jprobnhly ilorth or nortli- 
east). Fine ptunice-dust soon began to fall. 
bnt gciitlj-, some of it being very fine, ailtl soirie 
very soft, witllont grit. 

At nbout tnenty-five n~inntcs past eight i.11.. 
or tweaty-fir e minutes after the great eruption, 
a great . earth(yua1ce wave,' estimated as hoin 
twent~--fireto tliirty feet high, caiile ~ l p o i ~  Port 
Graham like a nrall of water. I t  carried off 
a11 the fishing-boats from the poilit, ancl clelnged 
the honses. This nras followed, a t  intervals of 
nbout five minutes, by two other large waves, 
estimated a t  eighteen ancl fifteen feet ; antl 
during the day several large and irregular 
waves came into the harbor. The first wave 
took a11 the boats into the harbor, the rcced- 
iilg wave swept tliein back again to the inlet, 
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and they were finally stranded. Fortunately 
it was low water, or all of the people at the 
settlement must inevitably have been lost. 
The tides rise and fall about fourteen feet. 

These earthquake waves were felt at Kadiak, 
and are doubtless recorded on the register of 
the coast-survey tide-gauge at that place. 
Also the pumice-ashes fell to the depth of four 
or five inches, and a specimen of the deposit 
was given to the tidal observer at St. Paul. 
It will be interesting to compare these ashes 
with those collected at Iliuliuk on the 16th of 
October, and which, from a confusion of dates, 
were supposed to have come from the new 
Bogosloff volcanic island. I am of the opinion 
that they came from St. Augustin. 

The condition of the Island of Augustin or 

distinct accounts of its eruption and subse- 
quent appearance; but Capt. C. T. Sands, 
who was at English Harbor, gave the Alaska 
company a full description; and Capt. Cullie 
of the Kocliak states, that, if there were plenty 
of water in the line of rupture, it would be pos- 
sible for a vessel to sail through (see figure). 
At the time of Capt. Sands's observations the 
low ground of the island was visible, and 
seemed to be a vast crater, from which smoke 
and flames were issuing. 

But beyond all these phenomena, apart from 
the volcanic eruption and the rupture of the 
island, we have the report of Capt. Cullie of 
the schooner Kodiak (from whom we also ob- 
tain a statement in regard to the rupture), who 
approached the island from English Harbor on 

HOUNT ST. AUQUSTIN AFTER THE ERUPTION, AS SEEN BY 

Chernaboura, according to the latest accounts, 
is this : - 

At night, from a distance of fifty or sixty 
miles, flames can be seen issuing from the sum- 
mit of the volcano ; and in the day-time vast 
volumes of smoke roll from it. Upoil nearer 
approach from English Harbor, it was found 
that the mountain had been split in two from 
peak to base by a great rupture extending 
across it from east to west, and that the north- 
ern slope of the mountain had sunk away to 
the level of the northern c1iff.l This is corrobo- 
rated by the statement of the hunting-party in 
Kamishak Bay. Smoke issued from the peak 
at a very short distance to the southward of 
the rupture. 

The party of natives on Kamishak did not 
approach the islet, though they gave clear and 

1 Capt. Cullie'~ account. 

the 10th of November, and found that a new 
island, about a mile and a half long and seven- 
ty-fire feet high, had been upheaved in the ten- 
fathom passage between Augustin and the main- 
land to the westward. This passage is from 
six to eight miles wide, and was sailed through 
by Puget in Vancouver's voyages of discovery. 

This new island (also reported by the hunt- 
ing-party in Kamishak) would appear to have 
arisen dnring the late volcanic activity. It lies 
to the north-westward of Chernaboura Island 
(Augustin), and was distinctly seen from the 
Kodiak, as that vessel lay ten miles to the 
north-eastward, and had clear weather. 

To show the violence of the volcanic con- 
vulsions at this time, two extinct volcanoes on 
the Alaska peninsula, which are reported to be 
about west (true) from the active volcano Ili- 
amna (twelve thousand feet high), had burst 



into activity ; and dnriiig tlle day volumes of 
smoke were distinctly seen, and columns of 
flame a t  nigllt. ITsuallx, at that season, f l u -
gustin :ind the peak are covered with eleel? 
snow. On the 10th of November, hon~ever, 
when Capt. Cullie approached the island, while 
there w:rs a depth of four feet of snow at Port  
Graham (English Harbor), i\lo:lnt St .  Augus- 
tin was bare and black. 

During this same season, a party of seven 
or eight Aleuts had established themselves on 
Chernaboura (Augustin) Island to 11unt the 
otter during thc winter. Two of tlie women 
refused to remain on account of the violent 
noises inside Mount St. Augustin ; and they 
were taken to  St. Paul, ICadiak. Since the 
eruption no one of this party has been seen, 
nor any signs of their biclarlias, although a 
rescuillg party of n a t i ~ e s  had gone along the 
coast to learn of their whereabouts. It is 
feared, therefore, that they llave bccn de-
stroyccl. In  confirmation of this report of the 
native women, Capt. Sands says that he ancl 
othels noticed that St .  Augustin was emitting 
smoke as far back as August;  but 110 other 
signs were observed before the heavy report of 
Oct. I;. 

(>EOIL(>I: Uh~11)301, 

Ass i s t an t  T j ,  S.coctst ond geodetic survey. 

Ix the winter of 1878 nncl 1879 the Fish- 
commission a t  that time having a station a t  
Gloaccster, i b s s . .  niaile very extensive exper- 
iments upon tlie hatching of certain salt-water 
fish, b ~ i t  Inole especially of tllc cod (Gaclus 
morrliua). For gears tlie cocl has been al- 
most entirelj confinetl to the cleeper vaters 
on the coast, h n ~  ing heen tlriren there hy inany 
causes. sewerage l~eiug the most prohal)le ant1 
potent ; and it has been since thc cliscovery of 
Amcrica that these fish, at that time cxtreiilely 
abundant everymhere along the shore. cren to 
such an cxtciit that they coultl bc caught 
in great nuil~l~ersfrom any poilit of rocks, 
haye hccomr reclucecl in nuinbers to their 
present compmntive scarceness, ancl :tt the 
saine time driven from their former llauiits to 
the cleeper waters. 'l'akiug into ac>couat this 
remarliahle decrease in nuinhers, and change 
of habitat, lJrofessor Baircl conceived the idea 
that the former abandance of cod conlcl in part 
I J ~restored by nieans of artifici:~l propagation, 
which had proved so successful with the fresh- 
water species of fish. i\lany difficulties stood 

in the way, -cliffjcnlties wlhich 11xdnever been 
encountered in any pre\ ious experiments. 
'l'lie principal trouble nhicll was experienced 
resulted from the floating or tile eggs, and it 
mas only after man- trials and nnmcrous failures 
that an al)pa~atus mas invented nhich i11 part 
~ r e v r n t e d  tlie cbggs from clogging the screen 
placecl over the orerfiow-pipe. 

The location for the prin1m.y experiinents 
was fixed a t  (iloucester, on account of the 
great industry of c:~tching and preparing these 
fish, which is centred there. Vessels and boats 
:~rr.ive every day during the winter months, 
bringing in fresh cocl, many of them contain- 
ing spawn. By the request of the commis- 
sioner, such fish were kept alive until they could 
be put into the live-box a t  the hatchery. It 
was also possible, ancl this was the most im- 
portant leason for the choice, to carry ou im- 
portant i~ivestigatio~is into the natural histoiy 

of the deep-sea foocl-fishes, and to gather valu- 

able statistics c o ~ ~ c e r ~ i i n g  
the fisheries ; it  be- 
ing impossible to  get such infornlation in any 
other place. 

Rlaily ohstacles arose, owing to the location. 
A teiiiperature of 30" F. is fatal to  cod ; and, 
as tlie surface-water in the harbor is liable to 
reacl~ this point a t  any time during two or three 
months of tile winter, it  was necessary that the 
car containing tlie live fish from which spawn 
was to be talien shoulil he constantly matched, 
:~nd  s~rnlc to  the bottoin ( lu~ing e re ry  cold snap. 
The Elltlliness of the water ca~rsecl bjr decaying 
waste portions of iiih t h r o ~ ~ n  into the docks 
-- these bcing conlrnori receptacles ror all dirt 
ant1 rcfi~se formed by tlie dressing-1)mo"css -
was such, tliat, c?\ren after the most careful filter- 
ing, the water was in a dccidcilly irrip~~re con-
tlition. The uolth-east stornis so prevalent 
on tlie Bfassacllusetts coast, especially drving 
n inter, kept the water in a roi1t.d condition for 
n greater part of the time ; so that n llcn it 
reaclled the aquaria. although :L great part of 
the niad had been filteretl out, still the inudi- 
ncss mas apparent. Sncll a conilition coulcl 
not be other th:rn all unhealthy one for young 
fish n hose parents hacl been accustornecl to the 
c1e:ir. cool, outer natcrs. JVh'hc11 there were 
110 storms, the grcnt lise nntl fall of tide, 
ahoot eleven feet, sufficetl to keep the finer 
mud in  constant circulatioil. Ent,  notwitli- 
st:riicling these nulnerous ohstacles, o\ er one 
million and n half xonng cod were successf~~lly 
hatchccl, arid placed ill thc clearer ~ ~ a t e r s  of 
the outer harbor at Gloucester. On account 
of the imprlrity of the w:iter even there, and 
the ad\-erse conditions ui~cler which the1 \Yere 
hatchetl, it was sc:~rccly cspectecl that :luy 


