
Dr. 'l'lieodorc A. IIoch, on a case of acute 
antcrior poliomyelitis in a, youth, sixtecn 
years old, who dicd in thirtcen wcelrs after lhe 
onset of the discasc. The clinical and post- 
mortem records of lhe case are given, and llie 
microscopical examination is extensively il-
lustrated. The article is to be continued. 
Follo\ving this, Dr. Paul  &Lasoin, physician a t  
the colony of Ghcel, Bclgium, reports and 
briefly tliscusscs fivc cases of epileptiform at- 
taclrs occurring in the course of dementia 
pracox among patients a t  lhe colony, com-
paring them with the other motor extcriora-
tions of hcbephreno catalonic subjects. Dr. 
Guy JTinsdale next presents [hc history of a 
remarkable case of paraplegia frorn fracturc 
of the first, second and third tlorsal vertcbrz. 
The patienl suffcrcd scvcn othcr fractnrc.~ in 
thc accident, an explosion. A laminectomy 
was performed, rcrnoving the archcs of the 
first, second, third and a part of lhe fourth 
dorsal vertcbr:~. 'l'hrce ycars after the acci- 
den1 the patient is able to turn herself in bed, 
and to walk with assistance. Dr. M. A. Bliss 
reports r2 casc of small round ccll sarcoma of 
thc spinal column, and Dr. G. T,. Walton one 
of family atrophy of the peroncal type. 
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UIP\TOSATJKS, ~ ~ O R O S I \ I ~ I L I J S  
AN11 BRON'L'OSATJRIJS. 

1. Skrrll o f  Morosaurus.  

ONI: of lhe ~rrost fortunate discovcrics re-
sulting from thc American M u s e ~ ~ mexcava-
tions in the Bone Cabin Quarry tleposits, in 
tho Wyoming Jurassic, was Llie skull of 
Morosa l~rc~s .  1Lithcrto our lcnomletlge of the 
sliull of tlic Sauropotla has been lirnitecl to 
the sliull of Diplodoccis antl the posterior por- 
tion of the cranium of one specimen of 
Morosal~rzts,both described by Marsl.1. 

The present spccirncn (Arrler. Mus., No. 
467) was traced by Dr. W. D. Matlhcw from 
a scries of crushed cervical vcrtebrz. I t  was 
found in an extrcntely crushed contlition and 
was reitoretl with great skill antl carc by Mr. 
Adan1 IIermann, the preparator of thc rnu-
spurn. I n  thc region of the occiput some aid 
way gaincd from the specimen tlescrihed by 
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Marsh and from the posterior portion of an-
other craniulrs also Iound in the Bone Cabin 
Quarry. 

All three spccirnens cxhibit a well-dcfincd 
parietal f o ramen  a t  the junction of the 
parictals, fronlals antl supraoccipitals. This 
foramcn is smoothly linetl with bone and leads 
tlircctly down into the cerebral cavity. It is 
thus highly probable that  i t  lodged a large 
pineal eye, an organ thc cxistencc of which 
was left problcmalical by Marsh.' I n  Marsh's 
drawing the parietal opening is indicatcd 
rather as a fontanelle than as a foramen. 

Thc slc~lll of M o r o s a u ~ u sdiffers froni that 
of 1) ip lodoc~isprincipally in thc highly con-
vex forehead or antorbital region, mi~ich is 
undoubtedly corrclatcd wills thc diflerence in 
character of the grcat cropping tceth, which 
contrart mitlely with thc slcndcr, pencil-like 
tectli of I l iplodocus.  I'liis sknll shows these 
teeth irk different stages of mcar and of shed- 
ding or succession. Abovc, therc are f o ~ l r  
premaxillary and ciglit maxillary teeth, tle-
creasing in size as they extcnd toward the back 
of the jaw. From twclvc lo thirtcen man-
dib~llar tccth are prcservt'd. The drep, massive 
proportion5 of the j)rcrnaxill:tries, maxillaries 
and l~~and ib~ l l a r  are mcclianicallyrami also 
corrplatcd with the insertion and po~vcrfnl 
fuiictions of thesc large teeth. Tt is evident, 
horn-cver, that the animal had no power of 
masticating i t i  food, and lhat tlicse anterior 
tcrtl-1 scrvcd silnply for prchcnsilc purposes. 

The antcrior narinl oprnings are very large 
and fact. forward and ohliqhrly upward, rather 
thnn more directly npwartl, as in f l iplodocus.  
Thc alrtorhitnl opcnings are correspondingly 
retlucctl. As restored, the orbits are enormous, 
but thrrc is considerable tlcficiency of bone 
in the surronnding parts, so that the contours 
are not quite ccrtain. From thc superior as- 
pcct of the slr~lll it  is evident that I ~ o l l ~frontals 
and ~~as:t ls  wcrc rnuch longcr than in Diplo-
doctrs, tbc latter boncs serltling forwartl mc,ilian 

I'' There i s  no trlw pineal foramcn. Lilt i n  the 
slcnll 11cr.c fignrccl ( 1'1. I I . )  there is tElc sinall 
nnossifictl t r a c t  mcntioncd :rbove. Tn ono sprci-
itlfw of ~lloro,scrt~r..~ts opcniyg 11:rs been ob- a, s i ~ r ~ i l ; ~ r  
sc.rved, but i n  other  Sni~ropoda t,E~t,parict:rl boncs, 
c,T-i.n if thin,  a r c  conlplc,lc,." 
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bars uniting with Lhe slender premaxillary 
processcs. A striking feature is the large 
parietal foramen opening dircctly into the 
brain case, as above described. I t  is note-
worthy that thc occiput or back part of thc 
sl<ull has practically the same composition as 
that of tlic carnivorous dinosaurs, narncly: 
(1) supraoccipitals bounding the parietal 
foramcn posteriorly (this forarncn is, how-
ever, absent in the carnivorous dinosaurs) ; 
(2) lateral parietal plates which hardly enter 
into the top of thc cranial roof except to 
bound thc parietal foramina a t  the sides; (3) 
the squamosnls forming together with the 
paroccipital processcs the infralateral portions 
of the occiput; (4) occipital condyles com-
posed exclusively of thc basioccipitals. 

Corre1atc.d with the muscular insertions for 
thc motions of the powerful ncck wc find two 
very powerful processes extending down from 
the basisphcnoidal region, prcscnting a wide 
contrast to the comparatively slender proc-
esscs observed in Diplodocus. The quadrates 
and ptcrygoids have substantially the same 
shape as in Uiplodoci~s;the other bones of 
palate are not preserved. Of the bones of 
the jaw thc dcntaries, coronoids, articulars 
and angulars are wcll preserved, as shown in 
the drawing. The coronoids have a consider- 
able upward extension, but nothing to com-
Darc with that seen in thc Predcntata since 
it is not necessary to provide for the inser- 
tion of musclcs of mastication. 

I t  is this skull which was mainly used in the 
mounted skeleton of Brontosaurus in the mu- 
seuin; only thg anterior part of the slrull of 
this animal being known. 

2. Mounted Xkeleton of Brontosaurus. 

Thc rnounting of Brontosaurus has occu-
pied the museurn staff more or less contin-
uously since the discovery of the skeleton by 
Mr. Granger and Mr. Grant, of thc American 
Muscum cxpcdition, in 1897. In  1898 and 
1899 tlie excavation was completed, and a 
little more than two thirds of the entire skele- 
ton was recovered. Thc chicf missing parts 
arc. the skull, the thrce antcrior cervicals, the 
fore limbs of both sidcs from the shoulder 
down, the upper portioks of the sacrum, the 

hind limb of one side, and tlic terminal portion 
of the tail. The rcstoration of the slrnll is 
largely conjcct~~ral from that of Morosaurus 
abovc describetl, and the missing parts of thc 
limbs arc restored from the famous specimen 
in the Yalc ACuscurn, the type of Marsh's 
B r o n l o s a z ~ r ~ ~ sercelsc~s. The terminal portion 
of the tail is cornplcted from another individ- 
ual in the American Museum of Natural His- 
tory. 

The spccial fcaturm of thc slrelcton are its 
large size, the absence of crushing of thc 
bones, and the completeness of tho ribs. The 
rnounting represcats not only prolonged work 
of difficult restoration under thc supervision 
of the head prcparator, Mr. TTcrmann, but very 
careful anatomical studies, in which Messrs. 
Granger, Matthew and Gidley materially as-
sisted thc writer. Messrs. Granger and Mat- 
thew cspecially made a complete restoration 
of the muscles of thc shoulder girdlc and forc 
limb prior to the placing of thcsc elements, 
which was an extrcrnely difficult matter. The 
rnanus represents the singlc-clawcd condition, 
resulting from comparison with the feet of 
many Sauropoda. Thc chief measurements of 
thc skclrton are: 

Ft In. 

Length over all, froin head to tip of 
tail . . . . . . . . . . . . . . . . . . . . . . . . . . .  GG 8 


Tmigth of vertebral column.. . . . . . .  64 4 
Length of neck.. . . . . . . . . . . . . . . . . .  16 10 

Length of tail.. . . . . . . . . . . . . . . . . . .  31 4 

Length of longest rib.. . . . . . . . . . . . .  G 9 

Jderlgth of Ilillil limb ideluding foot. 

of fore limb foot. 
T ) ~ ~ ~ J ,body lower ofof from 

pubis to top of posterior dorsal 
spine . . . . . . . . . . . . . . . . . . . . . . . . .  8 7 


Length of head as restored.. . . . . . .  2 4 

Tt is intcresting to compare these measure- 
ments with those of a fully grown 'sulphur 
bottom' whale, carefully mcasured by Mr. F. 
A. I,ucas, and reproduced at thc St. Louis Ex- 
position. This animal, a male, mcasurcd 74 
feet, 8 inches, from the notch of the flukes to 
the tip of the nose. The approximate weight 
of thc bones was 17,920 pounds. The entire 
animal was estimated at  not far from 63 tons. 
TTTr obierve that while thc body of the whale 
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is longer tllan that of Bror~iosal~rus, the ab- 
serrce of limbs in the whale mould reduce 
the watcr displacerrlent and weight. 

Several new features are brought out ill re- 
latioil to the proportioils of Broniosaurus. 
While a 11urnbc.r of tcrrr~inal vcrtebrze are un- 
dottbtedly missing, the tail is less elongate and 
massive than was supposed by the writer a t  
one tirtic. Thcrc is no cvidcncc that i t  scrved 
for the support of ille body, nor mas tlrc fin 
dcielopmcnt for propulsioil in watcr so great 
as in Diplodoc~rs. h second point of interest 
is that tlw sacrum, mllile the center for motion, 
was not certainly tllc, I~ighcst point in the 
body, as a t  one tinle suppoied hy the writer. 
'I'he ccntcr of the vcrtcbra arc11 upward in 
front of the sacrum, and while the ilcural 
spines rapidly subqidc, the highest point ap-
pears to Ilave been about the middlr of the 
back; unlcss, iildccd, the fore l in~bs were very 
rlrtrch more flexed than appear in thc prcscilt 
mount. 

Thcre i.; still rooill for wide di-tt'erc.nccs of 
opinion as regards t l ~ c  habits and irlcans of 
locorr~otior~of thcsc gigantic anirrlals. Some 
hold the opir~ioil that the linlbs mere far  inore 
flexed a t  thc liilcc and clbow thaa they are in 
the prcscnt rrlouat. that on land a t  least the 
animal had rather thc attitude of the alligator, 
and lhal oilly while submerged beneath tllc 
watcr were the limbs straighleacd for the pur- 
poses of walking along the bottorrl, the claws 
serving to Beep t l ~ c  feet from sl~pping in tllc 
mud. EI. F. 0. 

TIIE I )Kl J l l l l I \TG OF Ttll: IIItIJXf-PISllES 

(\CIANID13). 

IT is rather rcrrlarl~ahle that so comrr~on a 
function as the drurnming of fisl~cq should 
have remailled so long misuadcrat ood ; that so 
~ n u c h  spccl~lation should have bccn indulged 
in regarding a phci~omc~i~on so easily investi- 
gated in nlost parts of the world; and that a 
con i p i c u o ~ ~ s  specia1izc.d drunln~ir~grr~uscle 
should have hecil eilller ovcrlookcd or ignored 
by icllthyologists. 

For sc.vera1 years, as opport~~nityivas af-
fordcd, T have becn studying thr peculiar 
drurrlnling sounds made by those fishcs in 
w11ic.h this function i i  so strili-ingly developed 

that  i t  has cieterrrlined t l ~ c  fainily namc, the 
inquiries bcing in continuation of sorrlc ob- 
scrvatior~s and experinleilts oil the scluctcaguc 
(Cf?jnoscion regalis) carried on by l'rofeqsor 
It. W. Tower, a t  Woods Irlolc, in 1901 and 
1902, and r~oled by rnc in lhe Rrport of the 
IT. S. Fish Corr~rr~issior~er for 1902 (page 137). 

'I'he diverse ilotior~s prevailing among 
~nodcrn mri ters oil fishcs rrlay be sccn frorrl t l ~ e  
followir~g cluolations from a few standard 
works. 

(idathcr, i n  'An Introduction to the Study 
of Fislies' (1850), mal<es only a single refer- 
ence to druinrrling, and that a highly edifying 
one in coilncction with Pogonias crom is : 

These drumming sourids are frequently noticed 
by persons in vessels lyirig a t  anchor on the coasts 
of the Urlitcd States. It is still a tilatter of un-
cert,rinty by what means the drum pioduces the 
sounds. Sotile riaturalists helleve that i t  is 
caused by the clapplrig together of the pharyngeal 
teeth, mhich are very large mol;~r teeth. How-
e\ er, if i t  be true t l l i~t  the sounds are accompariied 
by a tremulous rrlotion of the ~essel ,  i t  seclns more 
~)rot)tllr~lcthat tllcy are produced by the fishes 
beatirig their tails agaiilst the bottorrl of the 
vessel in order to get rid of the parasites x~itli 
~vliich that  part of their body is infested. 

Jordan a r ~ d  Evcrnlann, ill thcir admirable 
'Arnci-ican Food and Game Fishes' (1902), 
reassert what was statcd in their 'Yishcs of 
North a i d  Middle America ' (1598), namely, 
that the peculiar noise is 'supposed to be pro- 
duced by forcing air  from the air-l~ladder illto 
one of thc lateral horns.' 

13oulcngcr, i r ~  thc seetioil on fisllrs in volurrle 
VII. of Llle Cambridge Natural lIistoryl 
(1904), discusses ' sound-producing organs ' a t  
ioinc length, but appears to be unaware of 
the special mecl~anisrr~ existing in the drum- 
fishes. I i c  citcs several ways in which sounds 
arc proriuczcd through the agcacy of musclcs 
conr~ectcd with the air-bladder, and copies 
from Siirenscn' a diagrarrl of the air-bladder 
and 'nlusculo-tci~di~louscxtcnsions frorr~ mus- 
cles of the body-wall ' of a croaker ( M i oopogon 

I l;etieT\.c,d 1 , ~nr, ~ h till in ~ d ~~ S c ~ ~ ; ~ c a ,  
~ p r l ]28, 1903. 

%Joun~rcl of Anatom?/ (mid lJh~/.siology, Vol. 
XSTX., 189.5. 


