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MASTODON REMAINS ON N E W  YORK ISLAND. 

ONNOV.27 last Lieut.-Col. Gillespie of the  Engineers' De 
partment, U.S.A.. addressed a letter t o  the Amer~icatl Mu- 
seum of Natural History, offering the remains of a mastodon 
tusk which had been found dur ing  the excavation for  the 
Har lem Ship Canal a t  the upper end of New York.Islaod. 
Col. Gillespie i n f o r n ~ s  m e  that  the specimen was found a t  a 
depth of sixteen feet below mean low-water, a t  tire eastern 
end of  Dyckman's Creek, a t  its junction with the Harlem 
River. 

The  portion of t h e  tusk preserved and  received a t  the 
museum is nearly three feet long, and  has  a diarr~eter of 
seven and  a half inches full, a t  its largest par t ;  being the 
upper o r  socket end of the tusk, and  is well preserred, 
althougli much shattered by dry ing  and rough handling by 
t h e  workrnen before it  came to the attention of the engineers 
i n  charge of the  work. 

A few days after the tusk was received a t  t h e  museum I 
visited the  excavation, and,  by the  courtesy of tlie engineers 
i n  charge. Messrs. A. Doerflinger and J. McC. Taylor, 
learned the particulars of its occurrence. 

The excavation a t  this point is through the salt meadow 
of t h e  Harlem River, showing from four  lo  six feet of 
meadow sod and silt filled with tbe roots o f  the  meadow 
i r a s s ;  below ibis  there is a deep bed of incipient peat, of 
which, a t  the  spot where the tusk was found, there was fully 
twelve feet; next  below comes a bed of sandy clay of very 
variable thickness, but  a t  the spot in clnestion measuring 
on ly  eighteen o r  twenly inches in  thickness. This clay rests 
immediately on  the  submerged slope of he dolomitic lime- 
stone ~ i d g e  which forms the upper end of Manl~a t tan  Island, 
a n d  extends northward beyond the  Spuyten D u y v ~ l  Creek. 

The tusk mas found imbedded in the peat with the socket 
o r  " butt " end down, and  slightly entering the  sand, the  
s h a f t  being i n  the  peat and  a t  a n  angle of about seventy de- 
grees to the horizontal, showing tha t  it  had sett!ed through 
the peat u2til  i t  came i n  contact  with t h e  sand. 

F r o m  the ~ n d i c - t t i a * ~ ~  furnishad by the  conditions of its 
0ccurren.e I s!~ould conclude that  the  tusk had  not been t r r n s  

ported from a n y  other localltg after the death of  theanimal ,  
as  there is n o  abras~on  shown o c  ~ t s  surface. Moreover, the  
peat i n  w h ~ c h  it  was inrbeddrd is in  the  condition of its 
original formation, is clean and  unmixed with a n y  foreign 
matter, being entirely of vegetable origin ; and containsquan- 
tities o f  seeds, apparently of Carices, o r  sedges, and grasses, a s  
well as  a few nutlets of sonie bust1 or  shrub  no t  yet determined, 
and examples of the elytra of  beetles. A t  the  top of the peat 
occur l ~ u m b e r s  of the  stumps a n d  roots of  forest trees and  
fragments of w o ~ d  No evidence whatever is  found of a n y  
marine substance below the roots of tnarsh grass, no t  a ves- 
tige of a n y  kind of mollusks, marine or  fresh water, can be 
detected, although now living a n d  abundant  in  the  salt  wa- 
ter a t  the surface. The sandy clay between the peat and the 
surface of the  limestone appears t o  me  to be the  result, 
principally, of the decomposition of the limestone i n  place, 
and  not t r~nspor ted  sand Glacial markings a re  discovFra- 
ble on the surface of the limestone a short  distance w u t h  of 
the  locality, where the  soil has  protected it  from tbe action 
of the  weather, but where the ledge has beer1 uncovered b y  
the  removal of the  peat and sand,  it  shows a deeply rotted 
surface covered by the sand. 

Dyckman's Creek was a n  artificizlly excavated channel,  
made about 1818, for  the purposes of a tide mill, through a 
natural  depr~ss ion  a t  that  point, and  not a na tura l  s t ream; 
consequently, i t  could heve had no agency in the  transpor- 
tation of the  tusk;  a n d  it  seems probable that  the animal  to 
\ ~ h i c hthe  tusk once belonged either died near the spot, o r  hy  
some accidental injury had it  broken from its socket near  
wllere it mas found. 

The exact location of its occurrence is in  the  canal,  about  
fifteen feet from its northern side, a n d  about ten feet west of 
the centre of Broad way. 

I n  April, 1885, Elisha A. Howland. then principal of 
grammar  school No. 68, a t  128th Street, between 6th and  7th 
Avenues, brought and donated to the museum the lower ex- 
tremity of a mastodon tusk, nearly fifteen inches long by 
four  i n  its greatest diameter, which had been fouad  shortly 
before at Inwood, N.Y., while cutting a dltch through a 
peat bed near the Presbyterian Church a t  that  pIace. This 
f r a g n ~ e n tshows fresh breaking a t  the upper end, and was 
uudoubteJly much longer whet1 first found. 

R. P. W. 
-

CO-OPERATIVE OBSERVATION O F  T H E  SO-CALLED 
LUMINOU5 CLOUDS.' 

SINCE-1885 curious cloud formations have been seen on 
sunimer nights i n  both the  northern and  southern hemi-
spheres, in evident connection wit11 those phenorrieoa which 
followed the great volcaoic eruption a t  Krakatoa. The in-
tense brightness of these formations, considering the position 
of the sun, denoted that  they were situated very f a r  above 
the earth's surface. Probably these clouds consisted of 
erupted particles thrown to a very great height and there 
i l luo~inated on summer nights by the  sun. 

These cloud-like formations, commonly called luminous 
clouds a t e  extremely interesting, both o n  account of the  ex- 
traordinary height a t  which they have for years been moving 
above the surface of the earth (more t h a n  eighty k~lometres)  
and of the movemerlts ttlemselves. A very important point 
about these clouds is that  they are --so far  as we yet know -
visible in  each hemisphere only in the summer. It is the 
more important tha t  these phenonlena should be carefully 
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a n d  widely observed, since i t  is believed that  they are  grad- 
ually breaking up, so that  probably in  a very few years no 
distinct traces of t l i en~  mag remain (see also 0. Jesse on  so- 
called l u n ~ i n o u s  clouds, in the journal Himmel und Evde, 
vol. i., p. 263). 

Photo~rraphicresults of the researches of 0 Jesse are  given 
in P a r t  xl. of the Transactions of the Berlin Academy of 
Science for 1890, and P a r t  xxvi.  for 1891. I t  is very desira- 
ble that  such pllotographs should be taken in a s  many  differ- 
e n t  localities as possible, because from them we get the stirest 
basis for consideration of the situation and movements of the 
clouds. But  valuable ai 1 n ~ a ybe given by the co operation 
of nnrnprous observers in  various regions of the earth with- 
ou t  the aid of a n y  apparatus. 

The principal points upon which stress is to be laid i n  this 
inquiry are: -

(1) By what method can the so-called luminous clouds be 
most. surely distinguished from others, especially from the 
ord inary  cirrus cloud ? 

Cloutls o r  cloud like formations which after sunset and  
before sunrise stand out brightly from the dark ground of 
t h e  heavens, n o  ear thly or unearthly sources of light being 
present on the horizon, can only produce this efTect by 
means  of theits own light o r  else by l ight  which they re-
ceive directly o r  indirectly from the  sun  or  moon below the 
horizon. 

Cloud-like formations which shine a t  night  by their own 
light lrave doubtless been formerly observed above the sur-  
face of the earth. To  these formations belong not  only 
thunder  and  lightning clouds, but also some polar light and  
m ~ t e o r i c  phenomena. 

B u t  the  so-c~llecl luminous clouds do not  belong to the  
various species of self-lun~inous clouds, for finer measure-
ments  of their Ilght a re  wanting, besides which the fact that  
t h e y  a re  only seen within the zone of twilight proves tha t  
t h e  sun  below the horizon is the principal source of their 
light.  

I t  is well Itnovn that  there a re  clouds within t t ~ i s  twi-
l ight  zone which resemble high mountain peaks, and which 
i n  the first stages of twilight shine in  the light of the sun. 
t t ~ o u g h  tlre latter is below the horizon of the observet*. I t  is 
easy to  determine the relation between the position of the 
s u u  belocv the horizon, and tlie height of those layers of at- 
mosphere which receive the sun's 11ght and reflect it. 

But  the laws which govern the whole course of twilight 
a r e  modified when the distribution of the sunlight-reflecting 
particles in the atmosphere is altered to  a n y  great extent. If,  
fo r  instance, nurrlerous minute atoms produced by  volcanic 
eruption 01,by the breaking-up of meteoric bodies find their 
way into those heights above the earth's surface in  which 
usually the gaseous elements of the atmosphere are  present 
i n  a very scattered form, it  may 'happen that  such a layer, 
which reflects the sunltght very strongly, may curiously 
a l t e r  the course of the twilight. 

So long after sunset as  the masses of a i r  beneath such a 
layer  receive direct light from the sun  and reflect it, the ob- 
server will not distinguisll a n y  deviation from the usual 
course of twilight. But  as  soon a s  the  further sinking of the 
setting sun gradually depl*ives the lower layers of a i r  of the 
direct light, the higher layer of dust  still receiving light 
from the sun stands out in  astonishing brightness, the parti- 
cles of dust  having strong reflecting power, thus  giving to 
t h e  close of twilight the cueious effect of the sudden appear- 
a n c e  of shining clouds on the broad surface of the heavens. 

The  phenomena of the  lumitlous clouds corresponded when 

first perceived to the above description. A t  present they a re  
no longer so s t rong or  so extensive, but  only form thin 
wtlitish blue shining veils, similar i n  form t o  the  so-called 
cirrus o r  feather-clouds, occupying but a comparatively small 
part of the floor of the  heavens inside the twiligtlt segment, 
and in our  zone mostly near the  horizon. Probably, the  
layers are  now so thin that very near  and  exactly above US 

they can no longer be seen. 
F r o n ~the above considerations, i t  is clear in what way 

these clouds differ from those situated nearer l o  us, and es- 
pecially from the cirrus c lo~lds  floating scarcely more than 
thirtpen lrilomet~~esabove the earth's surface. All these 
lower clouds appear in  the later twilight g ray  and slladowy 
on a ligbt ground, because the layers of atmosphere above 
them are the chief source of the remaining twilight. The 
lunlinous clouds differ too in shape and  structure from the 
other kinds of clouds. 

W e  must guard, however, against the error of mistaking 
cirrus fo r  luminous clouds. when, in  except~onal  cases, the  
former look very bright, in  consequence of receiving l i g h t  
either directly o r  indirectly from the moon or  other sources. 
I n  this case, tlle question is decided by the  relatirely Iliglt 
degree of stability in p o s i t i o ~  and  form of the very liirll and 
distant luminous clouds, as ordinary cloudq lie Iqwer a n d  
nearer, and show much more rapid c l ~ ~ l ~ g e s  ot p >si t~on.  

i2) W h e n  convinced of beholding so c.olLe:l luminous 
clouds, to what points shall attention be especil!l,y directed, 
and what simple measurzmznts of place, time, form, etc., 
shall be carried out in order to aid most usefully i n  the in- 
quiry ? 

I n  answering this question, me will first consider those 
nrethods of twearch in which the observer can obtain n o  in-  
strumental aid, except only a watch, which should be a 
sufficiently good timekeeper to  estimate the time of observa- 
tion to one minute, when compared with the correct t ime 
within eight 01%twelve hours after the observation. 

Such simple observations a re  tlre more uqeful, since it  fre- 
quently happens that  in  the well-fitted u p  a n d  prepared sta- 
tions, observation of the phenomena is prevented by bad 
weather, o r  else that  the phenomena stretch over too large a n  
extent of the earth's surface to be ~nc luded  in a n  organized 
series of observations. The farther tlie s t a t l ~ n s  are  apart, 
the  more valuable are  the most simple methods. F o r  i n -  
stance, in order to get correspond~ng photographic observa- 
tions from two stations, thirty-five kilon~etres apart,  such a s  
Berlin and Nauen, the most rigid exactness, both a s  to  t ime 
and place. must be observed. 

If,  however, observations are taken in East Prussia a n d  i n  
the Rhine province respectively, a from twenty to thir ty  
times larger margin of d~fFerence as  to time and place can be 
allowed than i n  the foregoing case, without in a n y  way les- 
sening the value of the result. 

So, if without preparation and i t~s t ruments  to hand  a n  ob- 
server believes he beholds luminous clouds, h e  must  no t  
irnagine that he  can render n o  service to  science by examin- 
i n g  them closely, for very possibly the most simple method 
may, taken in conjunction with other similar observations, 
prove to be of the greatest service. 

I t  is desirable, too, to look out  for luminous'clouds a t  a l l  
seasons of the year, though, so far,  they have only been 
seen in summer. I n  the northern hemisphere they have 
only been seen from the  end of May to the beginning of 
August,  with greatest frequency a n d  brightness i n  the month 
of Ju ly .  

During these weeks, usually two stars a re  seen simul-
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taneously with the luminous clouds, a star of the first mag- 
nitude, Capella, and a s tar  of the same constellation. of the 
second mng-r~itude, /3 Au'igz. 

The br~gl~tc .r  of the two stars, which is  characteristic of 
summer nights. in  the northern horizon, sets towards the end 
of J u n e  soon aitet* eleven, and towards the m ~ d d l e  of J u l y  
before ten, o n  accoul1t of the northerly direction of the  
meridian, and ,  i n  North G e r ~ n a n y ,  a t  a distance from the 
horizan o f  ten to twelve diatrieters of the full moon. A t  
almost as  great a distance f r o r ~ ~  this bright star, and a t  a not  
very different distance front tile I~orizon, the second magni- 
tude star follows towards the west. 
Bg estimating the  distalices and ciirections of these two 

stars, a n  excellent means is aBorded of cletel*rn~ning the o ~ i t -  
l ines of a group of lumiuous clouds. I t  is only necessary to 
determine how great the di-tance of a certain part of the 
outline of the  cloud group is from one o r  the  other star, and  
in what direction this h n e  lies with regard to one or  the 
other star, or how far  the line in  question is above or  below 
t h e  prolongation of the connecting line of the two stars. h 
simple drawing of the course of the outlines and their situa- 
tion with regard to  the two stars is useful, even when i t  
cannot be completed on the spot but must be finished from 

possession of astronomical, photographic. 01, other physical 
apparatus, will of course be able to give more exact details 
as  to place, movement, a n d  continuation of the  luminous 
clouds. 

8uggest:ons for these observations cannot  be given so  
briefly and s imply;  but for the sake of ful l  and complete 
agreement between different observers, especially as  to  t h e  
point of time selected for taking photographs a n d  rneasure- 
nients, members of the  Society of Xstrouoniy and  Cosn~ic  
Physics a re  invited to  communicate with 0. Jesse, Stcglitz 
bei Berlin, Albrechtsst~.asse 30. This course would also be 
advisable in the close optical examinzition of the  clouds with 
regard to  the  peculiar changes i n  strength of l ight  a n d  t h e  
degrpe a n d  kind of self-luminosity which they perhaps send 
out  toqetller with the  reflected sunlight.  

I n  the  night  from J u n e  25-26 of this year the suulrner re- 
appearance of the  luniinous clouds was observed very brightly 
from G e r l ~ n  and the neighborhood. 

M < ~ r edetailed particulars on  the m~Lole subject of inquiry 
a re  coutained i n  a small  paper by W. Foerster, \vhich h a s  
been sent to a l l  the members oF the Society of Friends OF 
Astronomy and  Cosmic Physics. 
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If the  group of clouds should be so f a r  iron] the  above- 
m e n t ~ o n e dt ~ ostars a s  to  make the determinations inexact, 
it is advisable to  d e t e r m ~ u e  the outlirles of the clouds for  a 
certain t i n ~ e i n  thefollowingt3~ay. T a k e u p a  pos i t~onf rorn  
which the outlines of houses, trees, etc., can be seen close to 
the  position of the  clouds, arid Ax thus the relative posltlon 
of these earthly objects to t h e  position of the clouds by a 
simple d ran ing ,  describing the spot tronl which the observn- 
tion is made in such a manner  that  the place occupied by the 
head of the observer can be found again. The lines drawn 
from the positlon of the  observer to the outlines of the earthly 
object.;, and the resulting localization of the outline of t h e  
clouds in t h e  heavens call then be determined a t  once by 
means of simple ins t run~ents  f o r  nleesuring angles, o r  011 suc-
ceeding n~ght.;  by tbe aid of a good s tar  chart.  

I t  is necessary to verify the exact point of time of these 
observations by  cornparison of the watch used with the time 
a t  a telegraph office, and correction of any  errors should be 
made  t o  the fraction of a minute. 

I n  communicating these observations. the exaut place a t  
which they have been made must be accurately described. 

Should a conlplete observation be impossible, owing to the 
time during which the luminous clouds are  visible being too 
short for careful measurements and  d r a w ~ n p s  or to  a n y  
other cause, the observer should nevertheless corrtmunicate 
briefly to  the Society cf Friends of h t r o n o ~ ~ ~ p  a u d  C'osrriic 
P h y s ~ c sthat  be  has  seen what he  belleves from the  f o ~ e g o i n c  
consielerations to be luminous clouds from a certain place, in  
a certain direction in the heavens, and  within a certain 
quarter hour. 

The peculiar movements hitherto observed of the clouds i n  
question lead to the  suggestion that  perhaps a period con- 
sisting of several days exists, within which one and the same 
group of clouds is visible a t  the same hour  from tlie same 
place, other cond~tions of the heaven.; being favorable. Every 
c o m m ~ ~ n i c s t ~ o n  will be valuable i n  as  t o  these ptlcnomena 
t h e  dec~siou of this important point. which it  11as hitherto 
been impossible to  settle, owing to the  uncertsinty of the 
weather and  the fewness of the  observers. 

Those co operating i n  our  branch of research who are i a  

i s  i n  1121 cases required as proof of yood fuzth. 
On reqz~fs t  in advance, one htrncl~.ed copier of the nunahel containing his 

conamw~zcaiion71j211 he  furnrslied free to ally cor? esuondeict. 
The editoi wt1Z be glad t o p t ~ b l i s i ~ang qzceries consonant wi th  the chctl aclt r 

of the journal. 

A Bowlder of Copper and Glacial S t r ig  in Central Missouri 
h FEW weeks ago there was found near this place a small bowl- 

der, or nugget, of copper, weighing twenty-three ponncls. I t  is 
eleven inches long, six inches wide, and three inches thick a t  
thickest part. I t  is almost entirely pure copper, but with a thin 
crust of the green (,arbonate all over it  except a t  one enrl, where 
there is a slighl depression, two inches wide, in which there is a 
thicker coat -sou~ewhatcrystalline-of the blue carbonate. In 
some crevices in it  I found fragments of a coarse red ~anc?stone. 

This is a region of i~npure limestone and shale, of the coal 
measures, with no t ~ a c e  of copper. But all over the snrPace of 
the country in this t~cini ty pebbles and srnall bowldets (some- 
times two or three feet th~ck)  of granite, quartzite, etc , are, 
found. 

In at  least one locality near here t h e ~ e  am glacial(?) s t r ia  upon 
the surface roclts. These are on the  top of a, bluff on the RIissouri 
River and about twelve miles south-west of the place n here the 
copper was found. The top of this bluff is at least a hundred and 
fifty feet above the presenc level of the river. Its upper layer of 
rock is of Burlington limestone, which is polished and much 
marked with stri~e. These s t r i ~  are north and south in d i ~  ection 
- nearly parallel wit11 the river a t  t ha t  point. 

Taliing all these things together, I think my piece of copper is 
from the Lake Superior regton anti was brol~gltt here by a glacier. 
A geologist of note, to who^^ I reported the fincl, says, I t  is un- 
doubtedly of glacial origin, and probably from 31ichigan." 

1Vh1le tlloro~ighly satisfied that this piece of copper is of glacial. 
origin, 1atn not so decided in the opinion that the s t r iz  referred 
to nere made by a glacier rather than by floating ice for the fol- 
lowing reasons : 

The place tvilere the s t r i e  ale found is a t  the summit ot an an- 
ticline which can be plainly lrdced in the exposed edges of the 
blnffs for several miles. Standing on the sumn~i t  of this anti- 
cline, and looking across the river, you can see, a tnut  tgr o miles 
(listant, the continuation of the same anticlinal ridgc. 7 his also 
presents a tluff towards the river. Between the t n o  bluffs is tho 
flat tjottont land along the rlver ancl tlie river itself. NO-- it 
seems likely that this anticline was 11fteJ up late in  time, and may 
iiare t e m p o r ~ r ~ l y  dnrli~llederr obstrnctecl the flow of the river -
then much larger thau now. Or on ice gorge in the riier at this 


