
froin tlie logs of sonic of tlie vessels caught in the 
Straits of Sanda a t  the time (see Nature, 1884, Jan. 
10, p. 240). 

A careful co~lsideration of the data tliere available 
would- seem to render it almost certain, that, in this 
Kralcatoa explosion, so~riething like two or three 
cubic miles, perhaps more, of earth mhicll formed the 
northern part of the volcanic island and its ul~derly- 
ing strata, were blown into the air to some unBno\vn 
heiglit, and clearing entirely Lang Island, lying im- 
mediately 11orth-east,, came down again six or eight 
miles to the north~vard and eastward. As tliis prob- 
ably took place a t  a single esplosioli, and as large 
arnourits of gases iulder erlorrnolis pressure were al- 
most certainly suddenly set free, to say ~rotliing of 
the  suddcn generation of steam, it is, perhaps, iiotto 
be wondered at, that this irumediate deltiand for 
' more roolu' should ha\-e started a series of wares 
in the atmosphere (lilre those in a nliil-pond from 
the plunge of a stone) wllicll travelled several tinies 
round the globe. 

The rrssels' logs above referred to -one reporting 
the barometer flnctnating between t~venty-eight and 
thirty inclies and violently agitated, and another the 
same rising and falliug from half aninch to an  inch ill 
half an  hour-show Iiorv viole~lt was the local disturb- 
ance, which, by the time it reaclled this coun!ry, 
amounted to only about tn'o nlillimetres. 

Doubtless some slight effect of this kind niust fol- 
low every large explosion, lilre that of a po~vder-mill, 
over soine limited area; ancl i t  is worthy of note, that 
Xr. Scott, the secretary of the London lneteoroiogiral 
council, in his paper co~i~nlunicatedto the ILoyal 
society on Dec. 4, 1888, states that t,he traces of these 
Krakatoa waves " exhibit consideritble similarity to 
tha t  of the Icing's barogrnpll at the Lirerpool obser- 
vatory, at  the Waterloo doclrs pierliead, on the 15th 
of January, 1864, when the Lottie Sleigh, loaded 
with about txelve toils of guiipovvder, blew up. 
The ship Tras lying about three rniles frorn the obser- 
vatory." But this p l~ase  of sl~cll  esplosioris is 
entirely distinct from their sound and. their rnil1dor1~- 
shattering character. 11, N. PAUL. 

Washington, April 21. 

Osteology of the la rge-mouthed b l a c k  bass 
(Mic rop te rus  sa lmoides) .  

Very recently my studies bare  required Ine to 
make several dissectio~ls of the large-moutlred blacli 
bass, and carefully plepare two or t h e e  slieletons of 
tliis fish. There sheletons are now before me, an11 in 
two of them I notice a \cry interesting anatolri~cal 
y)oint. During tlle coutse of my reading updn the 
skeletons of f i~hes ,I have faileil to d~scover any 
accoant of a siiiiilar couditiori in any of the Tele- 
ostei, and note it here, trustlrlg that I rt~ay learn 
from other>, interested in the anatomy of this class 
of vertebrstes, whether or no they have ever observecl 
the  sairie. This consists in a pair of freely articu- 
lated ribs a t  the base of the occiput. T h e ~ r  Ileads 
are receive(1 in a shallorv facet or1 either side, sitn- 
ated just above and rather i l ~ t e ~ n a l  to the foramen 
for the vagus nerve. I~nnletliately below each rib 
occurs the projection of bone that bears upon its 
entire posterior aspect one of the pair of articular 
condyles for the first free vertebra of the spinal 
colun~n. Still beneath these condvles is seen the 
conically concave facet for articulation, wit11 a simi- 
larly formed surface occurring oil the centrlun of the 
ve~ teb rajust mentioned, and tlie one which I believe 
would be described as the atlas. 

This pair of ribs is directly in sequence with the 
ahtlomirlul rlbs on either side, Their occurrence in 
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this situation might be accomited for by s a y i ~ ~ g  th8.t 
several of the anterior vertebrae of the co lu r~~n  had 
been absorbed by the occipital elements. Mr. Bridge 
found such a condition in Arnia, though no free ribs 
mere present ( Journ .  ctnnt. p?1ys., xi. 611, Lo~ld. ,  
1877). I n  the cranium of llicropterus, however, I 
should think that this would be liiglrly ilnprobable. 
Both the first and second vertebra of the spinal 
column of tliis bass support each a pair of free ribs, 
and :L mid-series of tlie other abdoloiual ribs bears 
epipleural apperldages. Dr. Giirlther states i n  his 
accourit of the osteology of the Telrostei, in article 
' Ichtllyology,' of tlle Encyclopaedia Urita~inica (vol. 
xii., 9th ed.), that "tlle ceritrrun of the first vertebra 
or atlas is very short, with the apopllysev scarcely 
indicated. Neither the first nor the second vertebra 
has ribs." I have a yellow perch (Perca americana) 
i n  my 11osseeiion where both of these vertebrae s u p  
port a pair of free ribs. 

Should an  es~miriation of the you~ig of the black 
ba.3~show that no~ ie  of the anterior vertebrae of the 
colunlu were inclucle~l with the occipital segments, 
but that these ribs are truly occipital ribs, then they 
become of interest from several points of view. 

R. \IT,S n u ~ ~ ~ w r .  
\TTasliington, March 31. 

Caulinites a n d  Zamiost robus .  

As Scielzce has devoted a page of its valuable space 
to Mr. Joseph F. James's copies of Xr. Lesqaereux's 
figurr:s of these plants and his remarks thereon, in 
~ ~ r l ~ i c l i ,  lie ess:Lg.s withont having seen tlie speci~nc~ls, 
to overthrorv the deternlinations of tlie venerable 
paleontologist, a word in rel~ly may be justified as 
tendirig to correct the inipression, already quite preva.- 
lent, that the deterrrliriations of regetablc palcorltolo- 
gists arc in large measure mere guess-worlr. 

As regards Caulinites fecuridus, little need be said, 
since its problelnatical cliaracter xas snficiently ill-. 
sisted upon by 3Ir. Lesquerenx iri his dcscriptio~l. 
The 'capsules' are mucll smaller than tllose of 
Onoclca sensibilis, and are found in intiinate relation 
with tlie stems which hare  bee11 called Caulir~ites. 
The matrix is a light, fine-grained shale, showing the 
loilgitudinal, parallel 11erv;ttion of t1.le.e stems very 
clearly. I t  also contains fr;igniclits of clicotyleclonous 
leaves which rtiay have belollged to the plant; that 
bore the fruit ;  but no ferns are present, as these 
rvould be clearly shown by their charxcteristic 1lr:rva- 
tion. I t  is safe to say, that, if Mr. ,Jaiiies had exam- 
incd the fossils, lie would riot have said that  tliere was 
" 110 doubt" in his " ttiirtd that C;~ulinites fecundus 
is notiling but a part of tlie fertilc frond of Onoclca 
scnsibilis." 

As regards Zamiostrobas, however, there is ' n o  
doubt '  that Mr. Janies is egregiously in error. His 
coiifident statenlents me11 illustrate the folly of rlis-
cussing mere figures of objects that are irl existence. 
H e  !las entirely misapprelierlel the nature of the 
speeltuen; and this is not altogether the fault of Mr. 
Lesqucret~x's figure. 'I'lie fossil is a segnlerlt of a, 
zone, cut out of a cylindrical or conical body wliich 
lrlust have nleasnred about eight iiiclies in diameter. 
This segrnent was placed with the exterior surface 
upmard ill the dramiag, in order to show somewllat 
iri perspective both tliia surface and the radiate 
stractnrc of the cross-section fro111 the direction of 
the centre. The figure is defective in not showing 
the nlanifttst angle which all the dark spots have on 
one side, and which fiscs their true character as scar8 
of former leaves. I t  is probably not a coile, ns Mr.: 
Lesqnereux supposed, but a. fragment of one of t,hose 
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dwarfed cycadean stems or trunks which formerly 
went by the name of Cycadoidea, but which tlie 
RIarquis Saporta (PalBontologie fran~aise,  VBgdtaux, 
11.)now divides up into the  tmo new genera, Bolbo- 
podium and Clathropodi~~m. Fro111 an exan~ination 
of his figures, I am inclined to refer it to the latter 
of these genera. Although foulid at  Golderi, Col., 
wliicll is cretaceous or Larnmie, still it is not impossi- 
ble tliat tliis specimen may have been in sonle way 
bronght to this spot from a locality higher up the 
adjaceut slope, having a position stratigrapl~ically 
lower. IAESTERF. ~VARI) .  

The Greely search. 
Safely assuming that  Sciencc admits within its do- 

main facts only, arid willingly tlismisses errors of 
observation, I respectfully offer tlie following correc- 
tious of sonle inadvertences found in your notice, 
Narch 28, of the action of tlie Navy department, and 
its board of relief for Lieut. Oreely. 

I t  is an error to suppohe that the report was 
fo~~ndet l ,' in great part, on the courlsels of Capt. Rares 
and his a s soc i a t ,~~ ; '  for the joint letter of Nares, 
3IarBli:t!n, and'Fielrleri, dated, as the report s l ~ o r s ,  
London, Feb. 1,could not ha re  been in tlie board's 
11aocis u~ l t i l  nearly a 1rloiit11 after their snbtnittirig 
that paper, the publicatioil of which was delayecl for 
thrse and otlier valaeil counsels. 

The necessity of leavirig t.he ice-naviqatio11 'abso- 
lutely' to the judgme~it of the ice-navigators, that is, 
to  ice-pilots, is also in this case a fxllacy. Neither 
the mlialers nor tlie sealers go l ~ o r t h  of YO0 north 
lat,itnile, and can have no B~iowledge of tlie ice move- 
lne~itsin Kane basin, for action in which, the com- 
manding officers are lilrcig to gain as ~ n u c h  linon~ledge 
as ice-navigators, SO far  as tliis can be gained in 
lower Ialititdes. Orice in the basin, the mhole prob- 
Iern depends on the judgment a l ~ d  slcill of the officer, 
who must, by careful observation of the local tides 
and weather, determine ~viien a1111 milere to advance. 
The writer of your notice has ignored the plain fact 
that  the commarider, as the only responsible person, 
must also be the absolnte judge of the ship's nlove- 
ments arnong the most fickle of all lcnomrl conditions, 
-the ice-changes. IJe must, alniost without ceasing, 
be on the watch and in tlie crow's-nest. I n  tliat 'sort 
of tub,' Iiartstene, ~vhen  out in the search for ICane, 
"stayetl for thirty-six liours on tlie stretch, with bat  
a bowl of soup sent up to liecp body and so111 to- 
getl~er;" a r~d ,  nccorcliag to AIarltlia~n, Nares almost 
lived there, from the nest closely scrutir~izing the 
ice motions, the tides, the currents, ancl the ilifluence 
of the mind on the pacli. "It was entirely due to 
this that the expedition advanced, although inch by 
inch." That  an  ice-navigator of the ordiuary type 
a l i o~~ ldbe eclual to this watchf~~lness,is scarcely 
anlorig the l~ossibilities; and in tliis connection the 
cxpe1,ience of the Proteus is most n~ifortunately 
cited by your corresponclent, if the captain of that 
vessel was correctly re1)orted as being confesfedly 
very rarely in the nest. Nor, in another poillt, is the 
case a parallel one, innsmncli as tlie noeded naval 
qualifications conld not be expected to be found ill 
an  army officer, however rnarlied were his conrage 
and ad~nitted sagacity. 

The state~nents in regard to the failure in providing 
for scientific observations, and as to the programme 
of the cruise, are eqnally a t  faalt. Tlie final tlecision 
of the prograrilzne for the expeilition could not have 
been made at  the tlate of tlie writing, and, indeed, 11as 
not yet beerr rnatle kaown. From tlie nature of the 
case, much must be left bo the discretion of the oE-  

cer comnlaniling: he must, as in the case of previous 
expeditions, sail 'untramrn~lled.' So far as opportu- 
nity shall offer for scientific observations, these will 
be made by the use of two complete scientific outfits, 
including photographic apparatus, carefully prepared 
for meteorological and nlt~gnetic work, if the sliips 
should winter north. For tliis, as ~vell as for previ- 
ouq expeditions, qpecial instructions have been laid 
down by thr  departlnent for such observations as will 
not interfere with the main object. Tlie ship3 will 
take out three young officers of tlie number, which, 
under tlie sanction of Secretary Chandler, have been 
recently oil duty a t  the Smitl lsonia~~, under training 
for just such worlr. They will be tliui prepared to 
carry out the instructions of Professor Baird, so far  
a3 the ever-cliariging circumstances of the cruise 
shall permit. 

May not the  very grave responsibilities of tliis er-
rand of mercy bc i~ltrusted to the department and its 
selectetl ofiicers, conscious, as they assuredly are, of 
these responsibilities, and lioping for that success 
for .cvllicli tlie liearts of the nation wait, as attested 
by tlie unlimited approp~iation placed a t  tlie discre- 
tion of tlie president ? When I)e IIaven went out in 
thr: senrcll for Sir John Franklin, Ad~iiiral Osborri 
openly said, "I was charnied to hear that  officers 
a,nd lnen signed a bond not to claim any part of the 
reward of f;'d0,000 offered by the English govern-
ment.." 

Unaware of the existe~lce of any lower tone of 
cllaracter in those who now leave ttieir llorties on 
an  errand of hu~nanity,  yet of grave uncertairity of 
success and of personal da~iger, I submit the pre- 
ceding correctiolls, which might, indeecl, be extended,. 
They mill colnr~lend tllenlselvcs as due to the Navy 
dep:trtn~crit, to the  office;,^, and to the n ~ i s e d  board 
from the arrriy slid navy, whose report itself evinces 
much p1.evious arctic stncly, and close atteirtion to  
the ~vants  of the expedition. J. E. NOURSE. 

[Tlie qnestion as to ~vllefher an officer entirely 
without experience, and thereforo necessarily with- 
out skill in meeting certain exceptional conditions, is 
as w l l  qualified to do so as one who has gained skill 
by long experience, is on?, which, divestell of senti- 
ment and cl;tss feeling can have but, one answer. TFTe 
are not amare that floating ice nort,h of 1at)itude 70° 
possesses any occult qi~alities ~vhicli i t  loses on drift- 
ing south of that imaginary hound:~ry. Tlie sltill and 
watcllfulness of the ice-navijiators of the sealing and 
~vllalirig fleet is a fact mhicll does not depend upon 
any one's opinion, bnt has been proved by long years 
of saccesafal adventure. That tlie owners of this 
fleet sliould require sorne guaranty in case of suc- 
cess, for putting their property in jeopardy, for what 
~ n a n yregard as a forlorn hope, is merely reasonable; 
and 110 just, parallel can be drawn between then1 al?d 
officers of the navy, who have no pecluilary stalte 111 
the vessels to wllicll they are temporarily afsigned. 
Tlie staterrlent in regard to scientific ~vorlr, not in- 
evitable lo the expedition ' (like n~eteorological obser- 
vations), mas rnade on the best authority; and me 
shall be pleased t,o learn that the first intention of 
the comri~allder of the expedition has been modified 
in the nlanner the writer inti1 'es. That  the coun- 
sels of Sir George Nares and .s had great weight 
in deterniining the repor' board, we j ~ d g e d  
from internal evidence, f i  .el that the report 
~\~:tsdelayed until those ( .ere rnade known, 
and because i t  n.oi:ld have most reprehensible 
if they 1i:xd not received respectfnl attention.] 


