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den, and be- plants and in- 
came its director. In  the following year he sects of Oeningen. I t  was a rirgin field. 
was attached to the university as professor Yielding to the solicitations of his friend, 
of botany and entomology, -the two studies Heer bravely undertook the suggested work ; 
which divided his time throughoiit his life. and with scarcely an interruption, notwith- 
Later, about 1855, he transferred his alle- standing a constitution alwaj-s delicate, he 
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OSWALD HEER. of his life. In 1845 he founded and became 
OSWALD HEER, whose death in his seventy- president of the Zurich society of agriculture 

fifth year we announced a fortnight since, was and hoi.ticulture. And for twenty years he 
born in Gla- 
ruis, Switzer- 
land, Aug. 3 1, 
1809. In 1828 
he went  t o  
EIalle 40 study 
theology and 
natural histo- 
ry. He began 
his career as a 
pastor at Gla- 
rus ; and cer- 
tain habits and 
manners of a 
c l e r g y m a n  
clung to him 
t h r o u g h o u t  
life, and traces 
of them may 
even be seen 
in his special 
paleontological 
writings. He 
soon gave up 
the ministry, 
a n d  devoted 
himself exclu- 
sively to natu- 
ral h i s t o r y ;  
and we next 

&.;y..". 
was well pre- 

find him set- pared for the 
tled in Zurich, difficult work 
where, in 1835, of determining 
he founded the and classifjing 
bo tan i c  gar- the numerous 
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sherr, or mem- 
ber  of  t h e  
Grand council 
of Zurich. 
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I t  was not 
until 1840 that 
he turned his 
a t t en t ion  to 
paleontology, 

..- studying first 

F- -2 of all the fossil 
insects of Oen- 
ingen. T h i s  
task he under- 
took at the in- 
stance of his 
friend Escher 
von der Linth. 
Knowing him 
from his child- 
hood, Escher 
quick ly  per- 
ceived that a 
mind so deli- 
cately adjust- 
ed to observa- 
tion, which no 
detail escaped, 
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1)rouglit out the iemarliable and nunlerous 
~nemoirs n~llich haye given him a place ainong 
the first paleontologists of o m  time. 

Soon after his retnrn to S~~~itzerlancl ,  ITeer 
associated himself n7itli Froebel (since re-
nownecl for his reforms in pedagogy) in the 
~ ~ ~ b l i c a t i o nof a magazine 11nder the title of 
' Mittheilungen aus tlem gebiete d e ~  theoretischen 
e~dliunde,'  of which only four numbers mere 
eler  issuecl. Tn the first of these, in 1834, 
EIeer printecl t\ro memoirs on the geogrnplli- 
cal cl ist~ib~~tion of inrects a i d  plants in the 
S\\iss Alps. drawing his material mainly fi.0111 

his native canton. -- mPlnoirs n hic'll shon , 
especially the longer one on insects. that he 
must have gathered his facts through patient, 
dilige~lt obser\ ations of many years. Thesc 
two memoirs appear to have been his earliest 
essays. He  aftermarcis exl~anded the first 
into a long ancl better lcno7\11 memoir on the 
Sv iss Coleoptera. 'L'hese stllclies on geograph- 
ical distribution forinecl an excellent basis for 
the paleontological n~ork to which he was 
shortly to devote himself, one great value of 
which lies in his careful studies of the relations 
nlzich the extinct insects and plants investi- 
gated hear to living forms in the same or other 
parts of the norld. From this time on, not a 
year llas passed without some sign of ac t i~ i ty  
from this indefatigable student; and his last 
volunie was only last month reriewed in our 
columns. At first tlie inemoirs concerned 
mainly the transformations or distribution of 
Swiss Coleoptera, and the distribution of 
alpine plants; But from 18-17, when his first 
memoir on the tertiary beetles of Enrope ap- 
peared, his attention was directed almost ex-
clusively to fossil insects and plants, especially 
tliose of the tertiary epoch ; and it is here he 
llas woti his renown. The volurne upon ter- 
tiary insects, issued between 1847 and 1853, 
opened a new world to science, and ~vill for- 
ever remain the classic worlc on fossil insects. 
IIe brought to it a painstaking ancl faiti~ful 
investigation, which in many cases nil1 bear 
the closest scrutiny at  tlie present time, not- 
withstanding the advance of entomology in 
the generation since elapsed. Finding that 
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the cletermiiiation of fossil insects must de- 
l~end largely upon a study of their wings, he 
made a special in\-estigation of the neuratiou 
in liring tvpes. and proposed for tile first time 
a unifornl ~lomenclature for all orders of ill- 
sects. From its b~lrinl in a memoir on fossil 
beetles. this scheme receired little attention ; 
but i t  renlains to-da-  the most philosol~hical 
prFsentation of the subject. 

Rlthongh his earlier paleoutological papers 
were mainly devoted to insects, his alttention 
was from the first attracted to t h i ~  plants asso- 
ciatecl \$it11 them. And, the inass of insects 
from Oeningen disposecl of, his mrilloirs now 
became more ancl more largely pnleobotnnical. 
To these he gave a living interest. fro111 his 
discussions of the probable l~hysical condition 
and climate of tertiary time, clmmn from the 
data furnished by the plaats. IIe mas a strong 
believer in a miocene Atlantis. IIis first essay, 
dealing with ancient climates, mas published in 
Giebel's Zeitsclzrift in 1859, and mas after-
~ \ a r d s  expanded into a oolume, which passed 
immediately tllrougli a much enlarged second 
edition (in French) by the assistance of his 
friend Gaudin.l Then f'ollomecl that remarlia- 
ble series of illustrated quarto memoirs, pnb- 
lished in various countries ancl languages in 
Lonclon, Stockholm, St .  Petersburg, Zurich, 
etc., in mliich the collections of ~,arious gov- 
ernnlent expeditions are described and figured, 
and which he afterwards collected into the vol- 
umes which compose his ' Flora fossilis arc-
tics ' (7  vols.), compa~lion volumes to his 
' Flora tertiaria IXelvetiae ' (3 vols.) and 
' Flora fossilis Helvetine.' His studies upon 
past climates were also carried into wider geo- 
logic fields, and resulted in his ' Urwelt der 
Schweiz,' a living picture of the past of his 
native country, clothed in popular language. 
His imagination was here brought into play, 
and occasionally expressed itself in verse. 
This volume, issued in 1865, was translated 
into French bj- Gaudin (1875), and into Eng- 
lish by IIeywooci (2  vols. 1876). To each of 
these eclition9 he added supplementary matter, 

1 This last was also enriched by con,tributions from several 
uaturalists, notably Natheron and Saporta. 



and himself published a co~~siclerably enlarged 
Gertnau edition in 1858. 

IIeer, who. as we have said, was iristigatecl 
to his pnleontoiogic:~l studies by Escilclr, was 
glad to aclinowledge his deht to his frientl, 
whose most illustlious pupil he was. linrely 
have such corclial relations existed between 
two men. He alnrays spokc of lhcher in terms 
of wa~-rn frientlship ancl admiration, ant1 always 
seernecl to be asking, Did you eyer Icnow his 
eqaal ? And, indeetl, Escller lneri tecl ltis 
praise. 

7Tithout personal fortune, aucl very often 
obliged by ill~iess not only to suspend his 
courses, but e~-en  to make expensive jol~rncys 
to lllacleira, Italy, etc., to regain llis strength, 
IIeer worild have been g r e a t l ~  embarrassed 
but for his friend. Esclier possessed a [air 
fortune, especially in the latter part of ltis life ; 
and, being childless, he constantly sought op- 
portunity to assist freer, ancl, so far as possi-
ble, witliont his knowledge. T3seher urgecl his 
gratuities witit such delicacy aacl kinclliess 
that he seernecl to be tlie onc nnder obligation 
milen his dear friend TI-ould accept hih offer- 
ings. Escher recog~~izedthe nrortll of ltis 
y~rot&q;.al3l)reciitted tile T-nluc of the services 
iic XT as re~~der ingto science, :\1311 n elcomcci 
with n beaming Ewe cveq fresh memoir fiom 
Heer's pen. 

IIecr nxs  n man o l  ~c~1.y retiring Itahits, 
bei~ig rarely sc.en in l~nblic. ewn  on the street. 
ELis delicate hcnlth forl~itlclit~g his t r n ~  c l l i ~ ~ gor 
mnliing perso~i:~l esplo~ations, lie lived in ltis 
study, n-here he receircd fossils from all parts 
of tlie world. f lrre he :rccitnil~latcd specimens 
from the arctic regions, froin c\7ery coilntry of 
Europe, fro111 Asia. ancl from America. Tlerc 
in thc midst of cabinets, and wit11 books 1)iled 
up on every sicle. he passer1 all his tiriie, j e t  
always r e c e i ~ i ~ l g  his geological ii iencls nith 
manifest pleasure. JIaliy a scientific Inail cnnie 
here to visit the illustriorls ~it~lco~ttologist,- 
Leopold von 13iich, Sir Cliarlcs Lyell, von 
Ilaucr, Geinitz, Praas, Oppel, Sismoilda. Rxrn- 
say, Fnlconer, I'ictet. Studer, Jlerian, Agassiz, 
de Zigno, 3lojsisorics, Crumbel, Scitimper, Zit- 
tel, Schmidt, Abich. etc. TiTltile Ite was asso- 

ci:tted with Heer in the Polytechnicuni, Jules 
JIarcon was a visitor almost tlaily, and relates 
horn, with a pleased and conterited smile, EIeer 
alway- greeted him after his faillion, grasping 
his hand in hot11 of liis. I?edining 011 a sofa 
(for lfeer co11ld only ~ ~ 0 1 1 ~a b13ief tinle ith hoot 
seeking rest), Ile n~oulti g1:tttly courerse for a11 
hour or two lipon geological topics a~ii l  tIte 
iiutnerous problems still reqniring solution. 

We h a w  said he undertool\ no esplorations ; 
yet, in the winter of 18.54-3.5, he visited Ma- 
deira for his health, in company pith Ziegler 
ancl Hartwig. Sereral memoirs resultc~cl from 
tliat visit ; and in 1861, vitli his friends lCscher 
and Merian, he risitetl I'aris, London, the Isle 
of Wight, and Ilolland. An nn~isual escep- 
ti011 was his accornp:ulfing hiq fricnit 3Iarcou 
on short journrys to Oeningen, Scliambelen, 
I)iiri~stcn ancl Ufznacli. anct IIohe Rhonen, -
favorable 1oc:tIities for fossil plants slid in-
sects. 

ITecr R-orketl quite :tlone, unaided by othcrs ; 
and he never workecl in collaboration nith 
other men, unless we may csccpt the lnte C:. 'I?. 
Gatrrli~t of l,aus:tnne, ~ ~ 1 1 0  sel era1 translatccl 
of his important worlrs, a ~ ~ d  in one at  least, 
that on tltc cliiilatc of the tertiary epoch, ntay 
bc said to h n ~ e  Iiiecii a coliaborntor. Ileel*so 
called him. Intleetl, it is poisiblc, that lixcl 
G:indi~t not rlicxtl ill tile flowel- of liis age, cigh- 
teen 1ears ago. ile n onltl 11ar.e ~rurhed still 
further in con~pr t  with IIeer. and given his 
u orks :L ~vicler circulation. IJcer xlqo fot111cI 
ti11 as.;istant, as escellcnt as clerotcd. in his 
dauglifer, espclciall\- cluriiig tile last twelre 
gears of his lift.. many of which, after the dis- 
ease \iliich attneliecl liix11 in 1872, he passed 
11poi1 11;s bed. She v:~s ever ready to place 
liefore him spccaimens, books, l~lates, descrip- 
tions, tnannscripts. d l n  xj-s by his .side, all ltis 
wishes were c :~~~ed  as-for 11y her in the most 
siclnous x11d iiitellio~nt manner. 

1ri:Ln more lo~ab lc ,  more sgiiz1)atltetic. a 
life more laborious and pnre, one could scarce- 
ly imagine. As a man. he possessecl tile same 
irresistible attraction to d l  carne nnder 
liis influence as that rallicli characterized the 
late Lady Ljell. 
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The portrait given here has been photo-
engrarecl from :L photograph taken in 1864 byl. 
TIcer's brother, kinclly lent for the purpohc by 
Professor ,Jules Marcou. The signature is 
t:tken from a letter aclclresse~l. to the writer, 
under ciate of hug.  13, 148::. 

A HEARILVG OF BIRDS' EARS.l-TII. 

SECIIOX of bone is required for fulther ex-
a~nination of the ear pnrts. There being 110 

mastoid affair to he considered as such, n-e 
may proceed clirectly to the petrolls part of 
the temporal ' (tlie periotic or petrosal bone) ; 
the otocrane. or otic capsule, enclosing the 
essential organ of audition just as the eyeball 
does that of vision, or the ethmoicl bone that 
of olfaction. Soile of this hone is ordinarily 
recognizable on the outside of the sk l~ l l ;  thoilgh 
in the embryo that part which is in especial 
relation with the posterior senlicircular canal 
appears to a slight extent Irpon the occiput. 
The foundation of the bone is laid very early 
in cartilage ; traces of the cochlea and canals 
being visible in the chick at  tile fifth day of 
incubation, if not sooner, ill the prirniti~e car-
tilaginous busis c~un i i .  -tlie parachortlal plate 
of cartilage 011 each side of the notochord. 
On longitaciinaliy bisecting the adult skull, or 
otl~crwisc gaining acccss to the brain-cavity, 
thc .rvhole cereb~al hnrfhce of the prtrosal bone 
is brought into uiem, as in fig. 4, po, op, ep. 
I n  a slcull of an! size, as that of an eagle (from 
which In\. description nill lie n~ainly derix ed) , 
there is no difficulty in inal~ing out the parts, 
although the pcripliery of the petrosnl is com-
pletely consolidated with surlonntling bones. 
The petros:ll or peiiotic bone consists of three 
clisti~lct bones. which in some :~ninlals 111:zy 
remain long or permanently separate, or be 
consoliclxted ~ i t h  6nrronnding bones aiitl not 
with one another. To see them it is ~lsllnlly 
necessary to exanline a J oung skull, like that 
figured. These are the pro-otic, po; the opis- 
thotic, op; the epiotic, ep. I n  the present casc 
of the adult eagle, they are absolutely fused 
with one nuother, as well as with contiguous 
hones. The consolidateci pctrosal apllears as 
an irreg~tlar protztbernnce upon tlie i111rer n all 
of the brtriu-cavity, much as the human pe- 
trolls bone protrudes between posterior and 
iliiddle cerebral fossae. It appears to be 
much more extensive than it really is, because 
the superior semicircular canal, too large to 
be accolninodated in the petrosal, inrades the 
occipital bone, -the track of the c:\nal being 

1 Concluded from Xo. 38. 

scullrt,nrecl in has-relief; -as a t  ccsc, fig. 4. 
Behind this semicircular trace, the deep groove 
of a venous sinus (sc) js engraved upon the 
bone, throwing the track of the canal into 
still stronger relief. The top of the petrosal 
ailcl contigoons occipital surface floors :I, fosss 
~ ~ l i i c hlodges tlie enormous optic lobes (co.,pol-a 
higemina) of tllc brain ; in the eagle partly di- 
videcl from the general cavity for the cerebral 
hemisphere by a bony tentori~un, iilie that which 
in some marn~nals separates the cerebellar from 
the cerebral fossae. On thc vertical face of the 
petrosal, or on the corrt=sponding occil~ital sur-
face, is a laige smooth-lipped 0rific.e leading to a 
tongue-like excavation which lodges the flocca- 
lus of the cerebell~un, and nroulcl therefore seem 
to correspond to that slight chink of the human 
petrous bone, near the meatus inlernzcs, which 
lodges a process of the dura mater. I n  front, 
between the petrosal and the slisphenoid (or in 
the a~tposed border of one or the other of these 
bones), i s  a coilsiderable foramen, -the exit 
of the second and third di~isions of the trifacial 
(figs. 1 and 4, the hole marked 5). Below the 
petrosnl, between opisthotic and exocacipital, 
near the fornnzen magnum, is a foramen (which 
may be subdi~ided into foramina) represent- 
ing tile human foranaer~ lacerum posteritis, for 
trnnsliiission of the pneumogastric, etc. (fig. 
4. the hole rri:~rkecl 8). Thus, :is alnays, the 
bong auditory capsule lies between the exits 
of the third clivision of the trifacial ailcl the 
pneumogastric. The general space under de- 
scription is continued to the nlargin of the 
forumen mctgnwnz by tlie exoccipital bone (fig. 
i, eo). Eon-, 011 the ~e r t i ca l  face of the 
petrosal itself, anrl in the pro-otic l)art, Car 
behind the foralnen marlied 5 in fig. 1, con-
siclernbly xhore that ma~~lierl 8, nil1 be seen 
the large smooth-lippecl orifice of the meatus 
ac~ditol-iws internus, rnarkecl 7 in tlie figure. 
Here ei~ter,  as usual, both po7,tio dt~rcv aiid 
p o ~ t i omollis of tlie old seventh pail- of cranial 
nerJes. A t  the bottom of the 1neatlr5 are a t  
least two openings, small, but separate frorn 
each other. A bristle p:~sscd through the 
upper (anterior) one of these traces the course 
of portio d l ~ r i ~  through the (the facial nerl c l )  
fallopian acynecluct (' nerxiduct,' it  wonlcl he 
better called), and emerges in the tjiilpanic 
cavity near the e~lstachian orifice. This ori- 
fice of exit of the facial is virtllally a stglo-
nitzstoid ' foramen, thoiigh n7ithiii the tympanic ; 
for the nerve burrows through no more bone in 
reaching the surface of the skull. -4 bristle 
passed through the other one of the two forami- 
na a t  the bottom of the meatus practically traces 
the course of theportio mollis, or auditory nerre, 


