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I n  t h ~winter of 1878,being near Depot  Is-  
Innil i n  Korth IIndson's Bay,  we movecl illto 
igloos on the 1s t  of Soveniber. Oil King UTil- 
liain's Lalid, n e s t  spring, Tve nbantlonecl snow- 
lio~ises, ancl took to tents oil thc 17th of Jnne ,  
having lived a n  igloo-life for seven lnoiitlrs and  
seventeen clays. Tllat ~vintcr  upoil l i ing  Wil- 
liam's Land we reared our filst igloo oil thc 
25th of September, I ~ e i ~ i g  o ~ i c  month a i ~ d  five 
days earlier than a t  Ilepot Islaiid tlic previous 
season. Tliis woalcl give a total of igloo-lifb 
for tlic sonthern part of Icing TVilliam's Land 
of eight mo~i ths  ancl twenty-tafo days, o r  nearly 
three-fourths of the year. Tliis is tlie ilearest 

ON THE D E V E L O P M E N T  O F  T H E  PIT-
UITAI tY  BODY liV PETROJfYZON, '4Nl)  
Il'IIE SIGl\'II'IC?ANCE OF 7'11AT OKGdfV 

INtllc Q i ~ c r ~ t e d y  qfjournnl microscopical 
science ( s s i .  750) I pnhlisEiei1 a brief prelimi- 
~ l a r y a c c o ~ l n t  elol~mcnt of thc pituitary of the c l e ~  
body in the lamprey, s t a t i ~ ~ g  that  it  was fornled 
from a ])art of the nasal sac. This account 
of a ~vctliod oi' formation so  entirely different 
from any  t l l i ~ ~ g  that  was lino~vn a~noilg tlie \ er-
tehrates n-as reccircd n ith incredulity by 13:11- 
fo~i r ,  who says ( C o ~ n p .  c ~ n b r j  ology, ii. 358), 
' L  I have 11ot n~yse l f  coml)letcly folloneil i ts  

t o  thc pole of greatest cold (bc i t  tlie ~ n a g ~ ~ e t i c  in  P e t r o n ~ ~ z o n ,  ob-develol)me~~t  but  I h a r e  
pole 01. accorcling t o  Bcnt) that  any  white rnen 
have lived d Icc. Innuit. Assuming these two 
physical poles to be identical, and our posi-
tion haring been so  i ~ e a r  t l~cin,  --being really 
o n l ~  about a hnndrecl niiles distant,  -wc 
must lial-e esperienced al)ont the ~vas imurn  
of a ~ l i l ~ i a ligloo-life. Itet urning t o  Xorth 
Hudson's 13ay in tlie spring of 1880, we, a s  
~ve l l  as  the in:~jo~itgof the 1:scyuirnaus lir-
iilg xrourid Depot Islancl, moved into tents 
about the middlc of May,  giving igloo-life 
for Kortli TIutlson's I l a r  something orc r  11:ilf 
the J ear, which is  11rol)niolj- near the inini- 
mnm. 

While, of course, climatic causes priiicipally 
determine thc annual longevitj  of the snow-
house, they are  not the only ones. A s  soon 
a s  thc spring thaws tumblingc o ~ ~ ~ m e n c c  in 
the  igloos, or rnaliing their structure insecure, 
the r~at ivc would glaclly avail liiiilsclf of n tent  ; 
but this he cannot clo, miless there bc a' clear 
spot somewhere near, oil mhicli i t  call be 
pitched. I t  m q -  be a nnmber of cl:~ys from 
the tiiuc he ~ ~ ' o ~ l l c l  accept tent-life beibrc thc 
hilltops o r  ridges colilmence pcel~ing tlirough 
their minter coverillg. Tile inlalid ridges, 
higher ahd inore ~narkecl, covered with black 
moss, which, once tiirough tile crust, makes sad 
havoc with thc snow, appear li111ch sooner than 
thosc facing the sea, which arc  Ratter, enal~ling 
the inland reindeer l~i inters  to  occupj their tents 
earlier than tile seal or walrus l~untc rs  of 
the  coast. Some igloo-b~~ilclcrs will wait nntil  
they can kill enough seal t o  make a riew tent  
before using one. T h e  Ooqneesik Salik 
E s q ~ i i m a n s  of tlie Dangerous Rapicls of the 
Great  Fisli River can be said t o  be practically 
witho~lt  tents,  sccuriilg not l~ing,  o r  almost 
n o t h i ~ ~ g .  They hold from mliicli to  make them. 
t o  the shelter of a n  igloo late in the s lx i~ ig ,  
and seek i t  as  soon a s  olie can be made i n  t l ~ e  
early minter. 

(Ibbe co?ztir~ued.) 

served a slight clir.erticnlum of tlie stoinoclaeu~n 
wllich I hcliere g i ~  Fuller cle- es o~ig i i i  t o  it. 
tails arc in any case required before we can 
admit so great a divergence from tlie normal 
~lerelopmerlt a s  is inclicatetl bj. Scott 's state- 
n~ents ."  Tliesc fuller details have long heel1 
nearly fen* for publication, but I 1i:lre beeu 
prereated by circumst:tnces fro111 i s s ~ i i ~ ~ g  them. 
I 1lol)e sliortly to  continue my series of studies 
on the en~bryologg of I'etroii~yzon, but,  in the 
111eali time, t11i11lr it  advisable to  l ~ r e s e l ~ t  this 
preliminary account. 

M y  friencl, Dr .  Dohrn of Naples, has lately 
iiivestigatctl this srll~ject, aiid has come to the 
conclusion that nei t l~er  Ualfour nor ~ n ~ s c l f  call 
bc  correct, b r ~ t  that  tlle pituitary body arises 
from ml independent invagination of the cpi- 
blast bet.iveen the nasal epithelinm aild thc 
n1out11 (illitth. 2001. stat. iieupel, iv. 1 hcR). 
O n  esa~nin ing  Dol rn ' s  figures, h o w e ~ e r ,  I was 
n ~ u c hpleascd t o  find that  his clissgree~neiit with 
mc is rather about terms tllan Sg~cts ; for these 
c l r a ~ ~ ~ i n g scorresl~olid alrnost exac t1  with thosc 
that  1have alrcatly published, ancl inaiiy more 
as  yet  unpublished. 

FIG.1. -Sn~it.tal scctiorl t l r r o n ~ ~ h  mh e i d  of lamprey embryo.
n l o u t l ~ ;pt, pituitary invag?natiun; f i z ,  ini l~ndibi i lum; lfyl/y:
liypoblatit of throat; ch ,  notuchord; 1, upper lip. 
The  ilerelopmellt of the pituitary hoily, as  far  

a s  I have heen able t o  trace i t ,  is  as  thllo~r-a. 
Shortly before l l a tc l i i~~g ,  tlie mor1t11 is  formed by 
a cleep invagination of the epiblast (see fig. 1, 



talien from my article in tllc Jfor27hol. j(rhrb., 
vii). The upper lip is so~ncwl~nt rou~itletl in 
lonoitnclinal section, and horintleil anteriorly 1)y 
a ~'e1.y slight tlepression, vvllic41 i, tlie bcgiuning 
of tlie pituitary body ; btit, as this is also tlie 
i~eginning of the invagirlation to form the 11asa1 
sac,' I hare preferred not to separate them, as 
Do11rn has clone. I n  tlie next stage (Hg. 2)  

BIG. 2.-Section through head of an older embryo jont hefore

11:btchiiig. 04f, olfkctory epitlrclium. Othcr lettcra as il l  fig. 1. 


tlie nasal cl~itheliam has bceomc iii~ich thieli- 
ened, the pitultarg i~lvolrition deeper, and the 
iipper lilj elongated so as to bccome trinngr~lar 
in section. At  this time the cianial 0clsnre 
11as reaclrcrl its maximum ; though it is far lcss 
than in nlost other groups, owing to the rela- 
titely small size of the fore and miti brains. 
The rnor~tll is ventral in ~~osi t ion ,  correspontling 
very closelj to the sclacliiai~ moutl~ in position 
anti shape. 

Sllortly after this, the upper lip begins tlrat 
remarkable series of transfhrn~ations to which, 
as I long ago pointed out, nrany of the rnost 
striking 1)eculiarities of the cyclostnme organi- 
zation are due. The posterior edge of the lip 
clongatcs rapiclly, beconr.ing triangnlar in sec- 
tion ; while the whole anterior part of the 11c:ttl 
rotates forwards, thus tellding to correct the 
cranial flexure, nncl bringing the mouth to point 
sonlcn~liat forward as n ell 
as downward. By this 
process the edge of the 
lip. ~vhich in fig. 2 is 
dircctccl backn-ards, ilo~v 
comes to point down-
~vards (fig. 3 )  ; at  the 
same time, the opening 
of tllc nasal pit points z 

"I0. 3.-"Ct10'1tll'OuqhfoylTrn& insteail of (1omn- 11ead of a w r y  young
~\~ar(ls .  The inrolution l a ~ v aof t l iu i,tmprey. 
for the nasal passage ant1 Lettrra xs befo~e.  

pituitary body has now become a long tube of 
cells, ~ ~ h i c h  us to 13e trans~erse scctioils sl~ow 

13y n n ~ a lsac. T lncnn thr bli~ld pafisage, as distinguished 
~ l f a c t o r ycpitholium. 

l3c1,foratcdby a snlall lrimen. Thc cncl of this 
cellular t111)e rcacllcs to the iufnnclibnlain, tvitll 
TT hiclr it lies in close co~ltact. This portion 
will gi\ c rise to tlie l)itnitni,y botlg. Up to this 
time there has Iwen no line of separation be-
tween the pituitary involution and the nasal 
epithcli~im; but whcu tlie process of rotatiotl 
of' the upper lip, ant1 correction of tlle ct anial 
flesrue, is completed, the edge of the lip 
poi~its directly forward, ha1 ing passeti tllrough 
an angle of 180°, and the opening of the nasal 
sac is on the dorsal instead of the rcmtrtll sur-
face of the Ileael. A t  this time a fold al)pears 
belon the olfactorj epitl~cliuin, s epa~n t i i~g  it 
clistinetly from the pitr~itary l)assage. 

The l~itnitarg bo* is forined from part of 
the el)itllelium ol' this passage, anti consists 
of solid follicles, separated I)g connective tissue. 
According to I lohr~l (loc. cit., 13. l 7 8 ) ,  this body 
is not constricted off from the passage or nasal 
sac at  any tinie during larval life. I haye 
iiot been able to satisfy mj-self, as je t ,  upon 
this point ; but I am not inclinecl to agrce 
with this view. 

i i s  to the 111orl3liological significance of tlic 
pitnitnry body, Inany ~ienrs  have been pro-
pounded, some of tlrern 1)cariirg upon the qrlcs-
tion of t l ~ e  o~>igin of the ~ertebratcs.  Some 
writers Ilnve contc.nded that the conal io-11yl)o- 
1)hysial tract tllrongh the blain is the remnant 
of tile old rnouth ancl gnllet, which, ill the ances- 
tors of the vertebrates, l~assed through a ring of 
nervonr tissue. as in tile aii~relitls. Space will 
1101 permit a discnssion of this 11)-pothesis : nor 
is srrcli discussion necessary, as Balfour (Elas- 
mobranch fisllcs, 1). 170) has stated the insu- 
perable objections to the view. Dolirn, in the 
l~amplilet already quoted, adopts a view sonie- 
M hat like one originally propo~~ndecl by GDtte, 
and :tdds a suggestion of his own. B e  consid- 
ers the entirc blind nasal sac of tlre la~nprcy 
to belong to tlie pituitary body, and .that this 
sac has a~isen from the coalescence of a pair 
of gill-slits. This hyl~othesis is bat tile carrg- 
ing-out of tlle tlleory so ably advocatccl in the 
very suggestive panlphlet ' Ucbcr den nrsprnng 
der n irbeltl~icrc.' But, allti1 it can be shown 
that the vertebrate mouth is a new formation, 
the existence of pre-oral gill-clefts harclly mer- 
its discussion. I rescrve for a later l>al)cr the 
co~~sideratioi~of th? origin of tlic vertebrate 
nlouth, -a question which is the tuning-point 
of the solution of all these problems. 

Rnlfour has suggested an explanation of the 
pituitary boclg. " I t  is," he says (11. 3331, 
"clear1 a ri~ciimeiltal~. organ in existing crani- 
xte Y C I  trhratcs : ant1 its rlevclop~~~eiit indicates, 
tliat ~vllcn l'unctional it mas probably a sensc-



organ o p e i i i ~ ~ g  into tllc month, or else a glan-
clular orgall opeili~rg into the mouth." I t  seems 
t o  me tlrat the  facts of its cle\ eloprllent in 1%-
t~ omj  zoti 11eg:lti~ e this 11) pothesis. I t  is tlierc 
seen t o  1iave no connection nit11 the ~nout l i ;  
nor is this lnocle of t1evclol)inent so e n t i ~ e l y  
esceptioilal a s  i t  would a t  first seem. Of nil 
linomil einbq-os of craniate vertchr:~tes, the 
Iamlxey llos per l~aps  the srnnllest blain and 
the 1e:ist cranial flexure ; ~vl~ ic l lstate of t l~ ings  
allows space for n distinct inr agination lkom 
without to  reach the infilnrlibnlurn. 111 tlie 
Amphibia this is seen t o  a less i l ~ g r e e :  tile 
invagii~ation for the 
pituitary body is 
formed b e f o ~e tlie 
appearance oi' the  

BIG. 4. - Section thro' FIG.5 .  -8cction throuvh hcnd of 
l ~ c a dof embryo of young t;l(lpolc, of l ionrb~nntor  
Bornbin;itor ( a f t ?  r (after Cliittc). Lettera ;la bo-
Giitte). Lettcra aa fore. 
bcforc. 

mouth, and just nbol-e i t  ; so that,  ~ v h c a  the 
mouth appears, tlie t n o  ha\  e all n l t l ~ n r e ~ ~ t  con-
nec t~on ,  11eii1g cio\r tletl togetlie1 i ~ y  the in-
creased cranial flexnrc. I n  otlicr t j  1)es-snch 
a s  the sel:rcllian, 7rlilt1, ~namm:rl, etc.-tlie 
brain acqnires n levy great size in pall! em-
br j  oilic stages. :rad the c~ :rilial f les t~re is con-
sequentl! vex! much incieased. I n  tliese cases 
allnost the only possible \I a j  for an epiblastic 
in\  aginatloa t o  iencll tlie inf~~ntl i l~uluru is frorn 
the ep~blas t  of the inouth. If t l ~ crender nl l l  
compare the figui cs g i ~  :rho1 e for the lam- en 
prey wit11 those frorn Gi)tte (figs. 4 :rnd ;)) fbr 
the amphibian m ~ d  that  B o n ~  Unlfo~ir foi the 
selacliinn (fig. 6 ) .  these plogressive clianges 

nil1 a t  once k~e c1e:u.. If' em- 
b r j  ological ericleilce coants 
for ally thing, i t  n orllcl thcic- 

:h' fore seein estreinelj p ro l~a-  
#@

ble that  the co~l~lect ionof 
Pt C) the pituit:r~g- k~odj  n i th  the 

FIGii -stctlon ti110> rnot~th is only n s c c o n d a ~ y  
head ot emhr) o of 
I,rlst ( a f t e l  OIIC, b r o ~ g l l t  aboat  b j  the 
Balfoul) .  Lettela pl-eatly increasc'cl c r  ail  i a 1  
ns bi tole .  f l exn~e  in the l ~ i g l ~ c r  t j l ~ e s .  

Assnming that  the i~lvtigiantion original l  toolr 
place inclependcntlg- of the m o u t l ~ ,  st1c.11 a sec-
oirdary conncctio~l wollld be almost n incchani-
cal necessity of the great  blain-gron t11. 
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NOT, nhilc T mn not l?repa~ed t o  follow 
I ) o h ~ a  in ~n : t in ta i ln~~g the hlintlthat  elitire 
1ras:il s ~ t c  bclo\v tlie o1f:ictorj cnl)\nlc of' I'e- 
ti on-^\ A ~ I Ireall! belongs to the pitrntnq botlj , 
!ct I clulte agree nit11 liirn that  the co~lilcction 
of the p i tn i ta~y  body nit11 the olfactoly oigan 
is :l sccontlaiy one. f hare.  in a thrmels paper, 
statetl the leasons for b e l i e ~ i n g  tllat tile 1111-

1:ailccl coiltlition of the olfactoly olgan in the 
C j  olostornata is not l)iiinitix e ,  bwt seco~id:iry, 
caused Ity the conlesccnce of t n  o 01 ipin:rllj elis- 
tinct pits. Ko~v,if there were all i n t l c l ) e ~ ~ i l e ~ ~ t  
i n \ a g i ~ l n t i o ~ iin tlie n~cclian line of tlie lic:ttl, 
the causes wl~ich biougllt about tlie nr~ion of the 
t n o  nasal sacs n~oultl also cause the latter l o  
coinciclc n i t h  tlie pitoitalg- inrolnt io~i .  This  
is  just nlint I c o n c e i ~ eto have hapl)enecl. 

I f  the nbole rensoninq be c o ~ r e c t ,  tlic fatst 
woulcl sccin clc~m., that  the l~i tni tary hotlj is  the  
r i m n a i ~ t  of soine oiigil~nllj  iailepe~iclent olgali, 
v11icl.l o l~cned ,  not into the month. hut  on the 
surf:~ce of the 11encl. Al~l lost  certai~lly this 
organ beloiigcd to tlie in\cr tebiate  nncestor 
of the ve1tel)r:ites. Tl'l~at its function n as. is 
a cliflicult l~roblem. Dohrn's hypothesis that  
it  was f o ~ i n e d  h j  the con lesce~~ce  of n 1~:rir of 
gill-clifts is ~ in tena \~ le .  not o111y for the leasolls 
nlrencly given, l)ut 011 account of the in\ a~i:rhle 
epiblast~c origin of this org:rn, nhi lc  gill-clefts 
a l n a j  s n ~ i s e  in the -Ie r t e h ~wtes a s  outr?~on tlls 
of tlie h p o h l a s t .  Pc,~.li:~pswe m:rj ~llotlifj 3Jnl- 
foliifs s t~gges t io i~ ,  ant1 asiumc teutatibely thnt it  
n:ls :r scllse olgall 01 gland ~vllich, ha\ 111g lost 
i ts  fiinction, h:rs l~ecome rurliinc~nt:~r~-. A t  :ill 
cx ents. i t  n ill be a stel) gninctl if n e call estnb- 
lish tlie fact that  the p l tu i ta r~  botlj is a11 ol:ian 
o~ig iaa l ly  indepentlent both of the mo11t11 and 
of the olfactorj nl)l)a~atus. \V. E. Scol r .  

JIoi~11101cg1~i1I ~ h o r n t o l \, P ~ i n c ~ t o n ,N J., 
Ju l ?  3, 18S3. 

Trrc moilthly wcatller review of the U. S. 
s ignal-se~rice contains 111 nsual d e t a ~ l  1 el101 t s  
f i o n ~all pol tioni of tile co1111t1yof the n rather 
coi~clitions nllit 11 chaiactcri~ecl the month of 
JLIIIC.Tlim e nrel e no miusual meteorological 
featnrc3i ; the montli eahihi t ing~ the ' ar eiagc 
n~rather . '  a s  far  as  this term can be reul i~ct l .  
The  destructive floocls in tile loner  hIissouri 
Rircr ,  nncl 111 the Alississil~pi Itiver bet\veeii 
bt. Lotiis : I I I ~Caiio, the unnsuul ~ a i ~ ~ i h l l  i n  
that  s e c t i o ~ ~ ,  ailtl se\ el e 1oc:rl storms in m:tny 
of the st:rtes, a l e  the sl)eclnl events of note. 

The  nleail distiibntion of baro~net i ic  p1 ess- 
ure is illustratetl b ~ -  ch:trt,the a c c o m p a q i ~ ~ g  
~vllich also contains the 111eail isotherii~al lines, 


