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VlIl Obserl'aliolls OIlllle Clacial P I/eliot/leIla of LabradQr and J/aille, rrillt a View of flU) recent 
illl'Crtcbraie Faul/a of L (lbradQr. B!J A. S. P ACKAI!D, Jft., M. D. 

Ik :;1(1 October 4, 186!i. 

1 . Oll~mRV'\TIONS ON " 111> CI,,\('!,\L P II ENOME.\' \ Of L ,\1.1 RADOn AN D l\l AL'>'t.:. 

IN its general fC:l. t urc.s the P eninsub of' Labrador is <l ll oblong mass of Lau l'cnti :ln rocks 
lying between the 501h a ud GOth pal'all cl;-; of latitude. It rises abruptly from the ocenn :IS 

Ull elevated plateau, forming the te rm ination of tue Lauren tian chai n, whic h here spreads 
ou t into t~ vast waste of hill.i and low mountains. 'l'h l1~, there i.s no well-marked, ;.;i ng le 
chain of mountains r i;.:i ng above f'p lIn; of smaller elc vation~, but 5imply a height of land 
with isob ted pe~I.;"" in'egulal' in its course, from which st reams take their rise and flow by 
various direct ions into the ocean. 

This pla teau of hills and low mountains rises abr llpUy on the coast from the oce~n to a 
height of 500 to 800 feet, and inland continues to r il!e in peaks to ft height of from 1500 
to abou t. 2500 fee t until it. reaches tile water-shed at. :~ d ist~ lIce of 100 to 200 miles ii'om 
the CO:1St. On tIl e western slope this plateau falls gradually away by an casy descent 
toward;;; the ",hores of ll ud"on's Bay. 

Ou the SOlllb, t ile coa~t h!ls a northcastel'ly trend, followi ng the ('oa!<-t line of the ~out h­

e rn Atlantic bonIer of the continent. F rom Belle hie, situated at the mouth of the Straits 
of Hd lc Isle, the eastern coa",t trends in a. nort hweste rly direction to (;:lPC Chudleigh, th us 
following the llorthwl..',.;lcriy trend of the northel'n Atlantic coast line of the conti nent 
from Cape Ibce in ~cwfoundland to the head of Bumn's Bay. ncar la titude 80. LL thus 
lies pa rall el to the \I"es t€'1"Il coast of Grccn bnd. The northea:o;lerly tr(.'nd of' the 80uthem 
coast of Labrador i" dctermincu by the !"'ame cour:~e of the Laurentian range of s.' en iLes 
and g nei'i"" rocks. whic h forms the nortilem "hore of the:-it. Law rcnce Gulf :md BinI'. lts 
northw('sterly coul'::,e Leyollll the ;-; t rait~ of Bel le h;Je is likcwise determined by a range of 
syenites:md trap rock:" upheaved in a, gcner:d X W. :lna :-i. E tli rcc tion. T hus the inte rior 
platea u of La ure nt ian gne i.::s seems sur ro unded by u fra mework of igneous roc k..::, which 
ha~ ttpparen tly preserved 10 th is day the origina l fo rm and proportions of the At lantic 
slope of the azoic nucle us of' ou r continen t. 

Pa ra llel to tbe Straits of 13elle b le and situated abou t JOO mi les from the coa;;; t, is an 
importa nt water-shed which tennill<ltes in n spur of high peak:;:, ('alh.'11 the ~J ('n ly Moml­
lai ns, which 0 11 the sout hel"l1 ~hore of J bmilto n Inlet (Invuctoke 133y) riscs 1000 feet, it is 
said, above the levc l of the sen. NUlllcrou::I rivcrs desc('nd the steep sou thern slope in to 
the :-it. L~Lw re ll ce. or these the Ri,'er Moi~ie and E~qllimallx Hivcl' :1I'C the largest. They 
arise frott! a chain of lakes on the ,<o;u mmit of' th(: wate r-shed, fi'om 100 to 2~0 miles in the 
in te rior, wh ich 011"0 give rise to a. still large.' river whicb flows into Hamilton Inle t and 
bea,r:; the same name. 1 lla\'c been informcd by residcnt~ that the InJians can t ra\'el in 

• 
thei r C:lllOeS from the mou th or thc EsquilJl:tux Hive l' :LC roSS the eou ntry to the lI udson 
Bay Post!'! in Tbmi llon Inle t. Profe .... ,'\o l' lI ind.1 and ~I r. Cnyley~ likew ii'c s tate tbat the 
head wate rs of the Hiver Moisie lie contiguous tu those of' the two abovc named rinl's ­
if the source of all the thrce rivers be no t the same. T he ltl oisie Hin; r fo n11 s purL of the 

1 HrplorlllionJ ill Iht! fllleri"r "1 lilt! f.abrl.ldQr P l'rlil1.IUI(I, 

2 '·ob., 8~o., London, lBG3. 
2 £"1' I~t! Rifcr .I /oiJic. By Edward Ca)lcy. 

ami His!. Soc., Quebc~, N. S., \"01. i., p. 1J. 
T rans. Lil. 
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St. La.\\TCnCC rivcl' systcm. It is 125 milCi< long, anJ flows south, cmptying into t ha.t live r 
near the Ba.y of Sevel l Islan d:;: , a t :t point we~t, of .A.n ticosti and oppo~ite t he northern shorc 
of the Ga"'pe Peninsub. From thi s puint thc s treams r unning into the Gulf assume, the 
farther we go C:lst, fL ~. W. and S. E. dircction. Such is that of the Mcschikimau or Es­
q uimaux Hi ver, wliich empties illtO the we:-ltc m mouth of the Strait ::; of Belle h Ie, at the 
lower Caribolllsland. 

This stream is about 250 miles long. as I learned from residen tl-', nnd is only nasigable 
for abou t twelve miles from its mouth by ordinary fi shing-boats. There is no large river 
between this and IIamilton Ri ve r which ftow ii into the At lantic in a. direction a li ttle north 
of east. This river sccms to flow in a fi ssu re that I"l\ns at riglit angles to the line of up· 
heaval of the syeni te and traps of the A tlantic coast; as upon the G ulf coast the rivers 
flow from the northwest along natural fi ::;s urcs ill the cartll'!'! crust that r un nt right angles 
to the axis of elevation of tile L:-lll rentian chai n on the north side of" tbe St. Lawrence. 
]n this connection it should be noti ced tllat tile fiords on tbe Atbntic coast of Labrador 
assume the same di rection, and though they {lgree IlHICil in this respect with t he di rection 
of thoile G'l.rtlicr so uth, there i~ yet a greate r wes.t and east cour:;:e a:;; we go northward 
towards Cape ClllHlleigh. until beyond bt.. 58° the fiord :;; run in a N. W. and S. E. directio n, 
espceial1y on the l[ utl i'on Bay !'1lopc. According to Davies I the Grancl or IIamiltoll E iver 
is supposed to r ise from a chain of hlkes in the ,. refLr oC t he Seven lslands, and (lows for a 
considerable distance on the top of the ridge, if J may so expre."", it, between the head wate rs 
of the rivel'!; falling into the fit. Lawrence and those blling into the H udso n's Bay and 
Straits, 1'01' they are sn.ill by the l lldians to be quite close to tiw watcr:;; of the Gl"flnd [{iver 
on either side." Our author also f.; tatc.<:, th[l.t" two hundred miles frOln its mouth it fOl'ces 
itself through a range of lJlolllltn.ins that seem to border the table land of the interior, in 
fI. sllccession of treme ncloll::l f:.1Jl s and l"flpids 1'01" nearly twe nty miles. A bove tbese falls, 
the river 110ws with a very smooth and even current" 

Two other important ri vers empty into l nvllctoke Bay: the K cnamou, which flows in 
from tiLe soutli, and the Nasca pee UI' Nortbwest Hive!", which is ft InrgeL' stl'eam with a very 
circui tous southeasterly course. 

The Atlantic ~ystem of streams to the north arc small rivers flowing into t he ocean in an 
easterly course. 

Ungava. Day receives two important ri \'ers whicb imperfectly d rai n the northweste rn 
slope of western Labrador. The small er of the two is tbe Kangutlualuksoak or George 
Ri ver, which empties into the bay in lat. 58 0 57 ', and is ]40 mi les tong. lts water-shed is 
said by KohlmeiRter and Knoch 2 to be a chain of high mOllntai ml which terminates in t he 
lofty peaks 0(" I<yenite at AIIl ez:.wic Island an (I C:l pe Clllld leigh, whi("h arc the highest 
mountains in Labl'a.clor, and rise prob[l.bly o\"el" 3000 feet in height, as the sma ll est of them, 
Mount Bache, 'was measu red in 1860 by the Eclipse Expedition of the U. S. Coast Smvey, 
and found to be 21 50 feet high. This mountain is a g neiss ele \'ation, and a sketch on the 
geological chart by Mr. LieLer, the geologist of the expedition, shows it to be I'olmded by 
glacial action, while lofty, (. wild, \"o!ca.nic-looking mountains" form a water-shed in the 
interior, whose craggy peaks have c\"ideutly l1eve l' been grollnd dow n by land-icc into 

I 7hlll-!. U(. and PI,i/. Soc., Q uebec. "01. h'. p. 10, 18 13. lmhwu'rj regiOTl. By B(·nj . . Kol,lmcist .... r ami Goorge Knoch, 
!! .Iourno/ "j a J'Q!!og~ jrQm OHo!.:, on tke OX!.!I oj Lab_ l\ l i"ioliaric~ of the Church of the U"ita, F' ratrum. London, 

r1l</or, II) Un9a~a B(l!" R'l!slward oj Cope Clwllle,'gl" .. nder- 1814. 
toJ..·en 10 up/ore Ike Coast, and cis,"1 the Es']uimauz ill thai 
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2 12 A. S. PA CKARD, Jrt., ON THE GLACIAL PIIE"OMENA 

domes and rounded tops. The two l\lon'lyian missiona.ric.s, mentioned above, Pi1:'ltc in addi­
t ion, that" this chain of mountains may be seen from the Kangu tlunluks-oak Hive r, in Un­
g:wa Bay, which is a co lla tcl'al proof that the neck of lam1 lcnninatcd to the north by 
Cape Chud lcigh is of no g reat wiulh. 130th the Naill ami Okbk Esquimaux frequently 
penctril.te fiwenough inland to find the rive l':i taking a. weste rly course, consequent ly to­
wards the Ung:wa COUllt!')'. They c\'cn now and then have reached the woods ski"ting 
the cstu.'l.l'ics of George and South I'i\'crs." These mi,;:;ionarics descri be the K ok'loak or 
South Hive]' :IS flowing SlllootLly through a low, rocky (probably Silurirlll ) dist rict, and 
emptying into Ungam Bay in lat. 5SQ JG '. It is !'laid to reRemble at it~ mouth the 
Thallle~, and alTonls anchorage fO I' \'e5_~el!i twenty-follr miles from its mouth. Thi 'l ~tream 
probably arises neal' the source of the Gl'flnd or Ibllliiton Hivel', and flows in aN. N. W. 
direction, probably along a. natural fi ssu re formed by the junctlll'e of the Si lurian rocks and 
Laurentian system. 

At the wes tern poiiticfll boundary line between Lab!'adOl' and P rince Rupert's La nd, ac­
cording to recent map~, we find appnrenUy another w[Lter-~hed, which Oil the ea~tel'll !:l lope 
sends a few streams into the K ok"oak Hiver, wll ile on its weslern slope descend several 
streams which flow in a westedy course into H udson's and J ames Bay. 

Thus it will be seen thnt these four river systems take their r ise from a great water·shed 
whicb curves in n southwesterly di rection from Labrador along the northern shores of the 
St. Law rence Ri\'e r and the Gl'e[Lt Lal,es. 

Labrador is essentially a l((ke tlist l·ict. lts numerous r ivers alTOI'd a \'ery imperfect sys­
tem o r drainage to a, country densely covered with lake~, ponds and pools, find mornsses 
innu merable. It resembles in thi s 1'e.<:.peet the probable aspect or the Lake or Terrace 
period in ).few .England and Canrilla. aft('r the Glacial period, when the present brond rinrs 
were only chains of la ke~, and may thus be said to be in an embryonic slngc, as it." river­
beds have never been remodelled and Bcooped out into gentle dec livities nnd broad Yalleyr:, 
nO!' immcll<;e depths of sand and clay deposited to smooth O\'e l' tlJC inequalities of the 
rocky surface of the country, !'ollch as in the temperate zone render a continent inhabibLle 
throughou t its breadth; while in Labrador man C.1ll only inhabit the coast, and gnill a live­
lihood from the se a.. 

We must distinguish two eia<;!'!es in the lakes of Labrador, Yiz.: the deep monntai n 
tarJ/s, lying in the interior, di rec tly upon the summits of the \\'atcr.~·;llCd;,;; and the fltr more 
Humerous broad, shallow lakes and pooh! spread Jlrofusely O\'CI' the !<-urface be low the 
height. of lanel. Tll eslJ last occupy !<-hallow depressions and 110110\\,,<;. mo::;t probably exca­
vated by g lacier:', in valle}s which hm'e been !<-imply remodelled by glacia l action. The 
deep tarns. on the contr:U'y, evidently fill O!'igina l dcpre.-;siol1s, ~inking between lony r.'lnges 
of h ill s. Davies says that in the region about the !:iource of the lI amilton Birel' the lake:'! 
nre very deep, and lie direc tly on the heigh t of land, while the ponds on the lowlands are 
shnllow j and on the other hand, lilo~e wiJich direclly communicate witiJ the ocean or with 
the fiords fi re in genera.l distjngui .~hed fo r their depth. " 'l'hig almo'lt universa l ~h:lllowness 
of the lakes is a si ngu lar feature. when the nature of their borders is tal;;en into con:;idcra­
lion , [LS they aTe gencrally surrounded by hill:-:, which would lead one to look for .'l. corre­
sponding dept.h in the lake; but, instead of tlli >1, some arc .'10 shallow, that for miles there 
is hardly wa.te l' eno ugh to float a bll:loaded canoe. I am iuformeu by my rriend John 
l\lcLIJan, E:,;q., that. tlli s is likewise the cas-c \, ith the Iakl.!s lying 011 the water-,'dled of 
Ungava Bay. 'l'he lakes, lying all the table-land are said to be deep." I Ue also s tate:> that 

I [..oc. cit. p. 16. 
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thc largc lakcs in the interior arc well slock ed with fi sh, while the f:.hallow bkes, and, in 
fhet., the deep oncs communicating with the ocean, are in gener::d very destitute of them. 

'Ve must heli eve that th e same causes that produced th e deep fiord s likewise account 
for thesc deep fi ss ures and depressions in the summ it of the waler-shed~. 1L is evident 
that any amount of g lacial action, however long s listained and vast in its ope ration, can 
never account fOI' these mde, irregular, often "geoclin:ll " troughs which fo llow lines of fr:le­
ture and !:'l.Illls, lying along the axis of eleva tion of mountain chain.", or at nearly right 
ang les to th em. 

The fi ords on the Labrador coast are of great extent and depth. They are either orig­
inallines of fracture :md faults, 01' what Professo r D:llla termsgcoclillal trou ghs, occurring at 
tbe li ne ofjuncLllre of two rock fOl'll1:ttion<:;. Thus Chaten,u lhy is n, fi ssure :1t least 1200 
feet in dcpth. The weste rn sllOre rises GOO feet above the sea level. :md the waters of the 
bay at their deepest are 600 feet in depth. This f:.ltI lt must have been produced nt the 
time of tlte upheaval of th e syenites o/" the coast. 

All the broad, deep bays flnd fi ords on th e Atlantic Ocean Occur:lt the juncture o/" th e 
,"yenites and g neiss rocks, or juncture of quartzi tes nnd their trap o\'crflows. There arC' 
deep bays between Cape St. Lewis and C:lpe Rt. l\l ichael'~, where sycnites ri:oe through the 
gnei s", producing f:.Hlll:" and lilles of dislocation. The large bay just north of Cnpe ~L lotfi­
chae]'s occurs at the j Ullctio n of gneiss and ,. hyperite" rocks. ~andwich Bay :lll (l JI nm il· 
tau I nlet were form ed by the denudation of the Domino Quartzites. D espari lJ arbOl" is a. 
deep fiord OCCUlTi ng at the juncture of thc (· .A ulez:\\'ic Gnei:;;:s J ' of Licber, with sycn itic 
rocks forming the coast line betwecn this point :lnu H opecb lc. The irregular 0"crI10\\'8 of 
t rap and s,renitic rocks which enclose the gnciss rocks, produce an immense Humber of 
cross fiords and chan nels, froill the presence of innumerable i,;lands \,·hich line the coast, 
and are composed of these erupti"e l"ock~. 

TllCse originnl fi ."su res and deprcs:'1iollS han been modified by glacier.", by fro.:;t::; :1nd 
shore·ice and icebcrgs, and thc waves of the sea. 

The ~hfl ll ow bkes, forilled most probably by glaciers, lie in shallow troughs, upon a thin 
bed of granl and boulder::.. We only IC:ll"n in some regions, especially in ~outhern L:lb ra­
do l', lhat t Ile eou n lry Iw.s been covered with boulders, by theil' presenec on the banb and 
in th e centre of these poo ls. Clear examples of lakes partially s nrrounded hy wall:. of rock, 
with lhe banks at one end comple ted by a, b'lITic r of sand and g rave l, arc frequellt. ~uch 

ba.rrie rs of drift have lo"t enti re ly th eir resemblance to g lacial moraines, to which they un­
doubtedly owe thei r origin, since the drift deposits ha\'e been remode ll ed into sea beaches 
composed of very coar:oc gm\'el and bou l der~, whi le tlt e fi ner materials ha\'c been swept 
away by the powerful" Labrador Current" with its burden of icebergs :lnd floe·ice tha t 
has so efTectually I'emoved traces of the fanner pl'esence of what we Illust believe to have 
been extensive glaciers. 

AZO IC R O(,h:S OF T H E L ,U3\t ,\l)OH COA ST . 

L am'ClItiall CIICI:~S and S!Jmiic. Between Little Mecatina bland and Irenlcy Ha rhor. t he re 
is a great uniformity in the roe],;.", wbich nrc e ither wholly gnei.~<:, or more commonly a 
e-yen itic gneis::., forming bold head lands. At ll radorc a rc two lofty hills of gnei<:s, estimated 
by Bayficld to be 1 ?OO feet high. Betwee n Belles Amours ami _\n ~e au F:ablon. on tIle 
northern side of the Straits of B clle Islc, occur the lower Fi !uri;lIl or Taconic rocks which 
have been already fully desc ri bed in the (. Geology of Canada," puu lished uy the Canadia ll 
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Geologica l ~lIrvey. "I n coasting withi n n, mile or two of tbis interest ing region we see t.he 
red Mlldstonc~ l'lllllling out:\:-I :t low point. of Ia.nd resting on the lofty, precipitou~ Lamen­
Lian rod;:s. Between B rado l'c Bily and Anse au Loup the!'e sandstone!l and g l'its ri _~e lip 
to a. height of .jOO to QuO feet. forming tile CO:\5t line; and looking up through the bays 
atlll harl.lOl's wc can see the low conical hil\.<; of Lamentian g neif:s in tbe intcrior, A t the 
e:t"tf'l'n lennination of thi s formation, the Laurentian rocks l'i~e into hig h, rugged and 
broken ;;yellitic hummock.", in lIl ilrk(,d cOJltra~t. ,,-jth the regllia r terraces and smooth slopes 
of the fo:-;;;ilife l'ous I'Ianclstones {tlllilirnestones. Approaching Henley Harbor, there is a. visi­
ble change in the scenic features of the coast; the hills grow more regu lar in outline, and 
slope gradually to the watel', giving us the peculia r physiognomy of the LaUl'ent.ian g neiss. 

Upon ent(: rillg 1 len ley Il arbor the dark gnei~s is seen res ting upon syenite, and at the 
point. of contact intcl'penetl'alell by irregulal' intrusive masse~ of the latte r rock. On Hen­
ley blan (l , where these rock') crop out lInJc l' tbe trap capping this island, t.here appears 
a true ~yellitic gnci:;s, \'ery hard, dil1tinctiy stratiGed, and of the usua l fl esh color or the 
syenite. 

At tllis point. I broke off l"ome piece~ of nearly ull':tl'!ltified syenite wh ich sllO wed very 
distinct ly the :-;etlimental'Y origin of the rock, rOl' thc crysta ls were often partly roundcd 
and cO lltained rolled quartz pchbles, one being ovate and ne;U'ly t.wo inches long. This 
sycnitic g neiss wa" e \'idently an nltered conglomcrate, 

The I'yeni tc is the same as OCClirs 011 the coa",t, of the ~t. Lawrence Hi ver, and while of 
the !o'amc color ft." that of the ::\la inc and XalJalit sycnite, differs in it." g reater hardllcss and 
in the abscnce of bl:tck hornblende. 1t is compos:ed or a flesh-red labradorite 0 1' "ada feld­
spar antI ,~ ~moky and glas·'iY quartz wil b minute particles of hype rsthenc disseminated 
spar"ely through the mn~~. It is exceedingly tough and d Ur:lble, as cvidenced by the lofty 
cape,; and i"bnds stand ing far up abo\'e the gnei:-;s rocks spl'ead ing around the base of thc 
over!low.'<, 

.\t Ihe llorthel'll end of the i:;land (he ~yenitic gneiss dips under the tmp in a. ~olltheast.­
e d y direction at an nngle or 50. On nn island a. few rods t1l'the r to the north, the gneiss 
assumes its lIslla l cha.racte r, being banded with lig ht and dnrk stmta, aud ha!i the gen­
eral X X E. strikc and dip indicated a\;o\'e, 

At ~qllarc bland, whieh lies at the mo uth of a. deep bay jll-;t north or Cape St. Michael's, 
occurs in large, conical hill ,,; the g reat fll1'!J'illnAite/Ol'lIwtiOJl or Cogan nnd H unt, co mpo:o:ed o f 
large, l·ry:-.talline l1la""'es of Inl)l'atio rite, \\ il h a little vitreou~ quartz. anel eonrse, crys talline 
ma.'<~c~ of hyper;o:;thene, The lalJl'ado ri tC' is or a ;o; moky color, \'c ry IUflt rolifol, tmmlucent. and 
opalesccut, with clcaxage surfaces often two inches in diamete r, and on Rome of the f.'lces 
pre",ents a g l'eeni ... h reflection. 'Ch i" if'; but:l slight rtpproach to the rich blue reliections or 
t.he prcciou~ labmdorite wh ich 1 ha.ve .!:;ce n on ly at J [opccble. where we obtained 8peci lllcns 
brought from ti le intel'ior by t.ho E::iqui lllaux, 1t compared flLyorably wilh specimens from 
the UralllIolintains. 

As the rock weather;., the hypersthene crystals project in ma"ses sometimes two inches 
in diametcr. This rock easi ly weather, .. , and large I n:l~i'-es a rc detached by frosts and read­
ily crumble to piecei'. The gnei:-;s rcst:-l on the south -;ide of the hill, From the top of the 
hill ~ here call be f'.een huge g neiss mountains aL lenst 2000 fcet high, rising ill vast swe ll~ 
at. a di~tallc~ oj' fifteen to twenty miles ill tbe inlerior: \\bile the bay is lilled witb innumer­
ab le skitrs and i~lcts of g neiss. 

At Cape Weuue 01' Jlan'i:;on, lbe gneiss agaill appears upon the coast as a loRy head land 
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f..-lCed with steep prec ip ices or syeni te. From 00' t his cape nre seen in the interior lolly 
mo untains, or which the centra l ami h ighest peak is called l\i o llil t. Mi"eI'Y, which in this clea r 
climate can Le plninly seen in plen.<>allt. weather Ly fj ,.,hcrmcn at ;~ uL,;tancc or j<C\'enL,r-flvc 
miles in an ai l' line. A t Strawberry I larbor on the ,';outh ~ide or Thomas Bily arc lo fty ,;ye­
nite hills. This point is (ifty-five mil es north or Cape WCOllC. H i'i a sma li llcep hole in the 
coast, l ike a I. pu rgatory," and un amphitheatre or rock r jsc.s nrOllnd it in huge steps, anord­
ing a striking ill ustr:ltion or the powel' or t he rrost and wavciI on t his exposed coast. The 
rock is a hnn! tough fle;;;h-colored ~yc ni te, with deep vertica l and hOl'izolltal fissu res resu lt.­
iug rrom tl.e decomposition or th in t ra p dyke.:;, thus causing hllgc Llocks or syenite to be 
detached lind r:'11l down. In sailing twenty-Ih-e miles tip this bay , the gncis:o:l ri ses on 
each sitle rrom the ocean into hills 800 to 1000 reet in height. A bout H opedale, whicl. is 
in latitude 53 30', the rocks are g neiss, Behind the Al i:;sion HOIl~e the st rata are much 
disturbed loca lly ; a t one loca lity the g nei::s with veins or Cjurll·tz amI syenite trends nortll. 
weste rly ami dip::; GO~ we::;L Tnt p dykes, prismatic in places, c ro.':iS the i::; land ill a northeast.­
erly direction, 

Northward of lIopeda le the ,. Au lezavic gneiss" or Liebe r, rorms the coast range or 
mountai ns, which, according to Lieut. Cmtis (Trans. Geol. ;;':oc. London, Vol. ii. 1773), rise 
to:L height or 2733 reet at i\Joun t Thol'esby, on an island :<olltll of K iglnpy d. Th i:o:l obsen 'e r 
states that K iglapyd is e \' iclen tly higher. but in rcriOl' to Kaumagok. which ,. has Leen ~ce n 
thirt y leagues rrom land," and is 10wcl' than :"bchvoak whic h Tllll st be 3000 fcc(, high. 

At Atllez!lv ik Island ncar C'lpe Clw dleigh, according to j\ll·. LiebeLl "syeniti c gneiss is 
the t.rue rock or the region, tile norma l one, although 1;0 many modi fications OCCl lr that 
cntirely new rocks are produced; havi ng no d irect connection with the basic 8ycni t ic 
gneis8. In conseqllenceofthis we have bcds in wb icl l quartz alone occllr8,o r beds cntil'ely 
occupied by t he red rclcl ::;pal' or the l'cgion, as is seen wi th very beauti fu l d istinctness in 
some of the dangero lls Pikkintit l "'lands, Agai n, some beds arc composed of white quartz 
and tOtll'mali ne as in ~orwny, others contni n scarcely nnything but black bOl'lllJlende, or 
tourlllniine find garne ts. ~omc ;He composed of g reen hOl'llblemle, approximati ng to 
actinolith. From this there scems to be n. pflssnge into a coarse diorite rathe r porphyro id 
in its character, but occurring in regular intercnlatcd IJcd~, not in dykes, and evi nci ng no 
sign or nn e ruptive origin. Agnin, some beds are composed of qUflrtz and gnrnet, while 
otbe rs arc studded with a beautifu l go lden-colored mien. A rock wh ich appcar.':i ide nticn l 
with nphanite, although not at nil ig neous, 1 n.1 .. ,,0 round , yet, wit h all th i .. ; apparent 
vnriety, t he transitions nrc too g radua l to permit the di flcrenccs to leave anyellect on 
the InI1lI:;ca pc." 

For some notes on the geolog-y or Ha.milton I nlet we are indebted to ~k Dayies- I
, In 

some places mica slate was round - it i;; snid that the j\1ealy mountains arc compo~ed or 
this rock. 1 had no opportunity of veri fy ing this ract, ns 1 d id not visit t hem, Granite was 
only seen in one place, v i 1~, on Lake K eith, an expan"ion or the Grnnd Hiver, about one 
hundred and thirty mil es frolll iL<; mouth. Specimens or Chlorite schi :"t wcre also procured 
on this lake, ns was also a. 8peci tn cn of slIutistone, wil h di"seminated g ra ins of iron pyritcs. 
At some di:;iance below tbe lake, Primary Mnrble, of n. beautifu l whilenc."", was Rcen cro p­
ping out at the edge of the water; it WIIS round in con ta.ct \\ith a qua rtz roc k pas~i ng into 
mica I"iate, having crystals or common ga1'lleL im bedded ill it i this was the only place where 
limestone of any so rt was seen. 

'l . :.oc. ell., p. 40,;; . 
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The ~hol'c~ of the hay where they arc not of rock arc gcncl'nlly compof.lcd of rolled 
fr:lgmcnls of~ycllite, nlica·"latc. qwutz, ho rnblende, sometimes in i:ll'ge mn~SC8, feld spar. &c. 
Mag netic iron in the form of ::and was :11<:0 met Wilh in I:'omc of the small cove,.;.' 

L mwmtifll/ 1')'(11' R ock8. At II enley ,ll arbol" is:t ~)'Mcm of tra p rod.s \\' Ilich have been 
upheaved in a X N. K fi nd f'. S. W. direction. in a com:-c much more no rthedy than the eli· 
rec tion which the St rait., of 13cllo 1 ~ l e fLI:;immc. T hese rocks consi:;t of three maSflCS of co­
lumnar ba:::dt, cappin~ the syeni ti c gnei~s. ] t is a hard (inc compact diorite, brenl,jng with 
a conchoid;t\ fmcture and melallic I'ing, and contain~ much iron. The mass is 255 feet high 
on ITellley and Castle J:.;land:-, and consi!'ts of two I:lyer ... o f vertical columns. Wcst of these 
bal'ait ic rock", on the opposite "ide of the harbor, is a large trap over(Jow fo rming a hill 
over 300 feet high , and apparently of the same age. It should be remal'ked that the two 
layers of baJ'l;ftit rep resenting successive overfiowJ'l;, incl ine at a very slight angle t.owards 
the S. W. The third mass of bn'<a lt i~ J'l;een rising out of the ocean a few miles northerly, 
nearly in a line with the ba..<;;alt of li en ley Harbo r. 

Dyke:.; of this nge are lil,ewise seen at Strawberry Harbor. Cape Webuc, and at Hopedale, 
intersecti ng the Laurentian gnei.~.1i flnd i'yenite, ]t:; :lge I:; plainly anterior to the deposition 
of tite Ilndi:-:turbed Taconic. {. primordial " stmt:l a t Anse au Loup, and on the Newfound­
land coas t opposite. 

JTlIl'Ollirm 0 1'0111" A system of quartzitc fmd tJ':l p rocks which lie in a. depression of the 
Laurentinn rocks. about O Il C hundred find twenty. fi ve mi les long, nnd prob:lb ly twe nty.five 
miles broad, stretching :lIang the coa')t between Domino Harbor and Cape Webue, 1 refer, 
with some hesitancy, to the H uronian serieil of Sir W. Logan, flnd consider as probably 
equivalent to the ,. Quart.zose Div i1-lion of thc Primitive Slate formation " of Naumann and 
Keilhntl .~ I t agrees in part with the {. Domino Cneiss" of !h. Liebc l'. 

At Domino ll al'bol' in lat. 33~ 30", the qual'lzoSle rock1) attain the ir grca.test development, 
occurring rt" a ~ I ightly schisto."c light co lorcd qua rt zite, the base of which is tL white 
gran il iaI' vitreous quartz. with speckles of black horn blende, nnd more rarely still, minute 
plU'ticles of hype r;-; thcne, with a few pnrticlcs of a lilac colo reel mica, Thel'e nrc al so minute 
nule cry:-tal" of ye llow garnet, or cinnamon stone, d i~seminnted through the mass. No 
feldspar wn"! detected in thi:; rock. In ~ome plaee:o; the rock was exceedingly fine, in 
others, it n"~umed almost a. conglomcritic aspect. fro m the pl'esenee of slll:tll pebbles of 
quartz. The q uartz is often co lored green. 'I'h i .... rock wcnthers ensi ly, leaving mnsses of 
quartz prqject ing on the f;urface; it j" compnrntively ~oft. and bas been g l'eatly denuded. 
l t th\l ,:\ forms at this locality a broad low fla t plr' i!! about. ten mi les broad nnd fifteen to 

twenty miles long. through which ri:;:c bosses of dio l'ile. Tt'! fm dhce is but a few feet above 
the level of' the sea., and to onc just coming from the high CO:! .:;.L to the southward, t!lis 
broad naked (Iat, nlmos t wholly destitutc of vegetation. with no v:llleys to shelter even a 
growt.h of spruce tree~, and hut ::; Ii ghtly furrowed by g lacia l action, with patches of white 
rock gli~te ll ing in the fH In from between the dull green morn.",.:es and ponds that are eve ry. 
where I'ca.ttcred over its surr.'tee. - pl'ei'e llts a s tl'flnge and foreign feature of the coast 
seene .. y, st.:ut ling from its vcry b.mellC~S, When in contact with the trap hills tbe rock 
is muc h ha rder, ri f;i ng into Jligher elevation);. 

Nowhere was ., ab le to see the juncture of thi .'! rock with tbe L.1.Ul"cntian gnei~s, which 
rises from the edge or this forma tion into high hills and mountains. So smooth had this 

I L(}C. cil .• I' . 8 1. v:a!l ami ;,! Canada. Canadian Nat. and Gl.!o1., \"01. \"ii. 
i See T . M:I<;f"rlane, 011 thl.! Primi(i~ F(mnalio'J~ ill .Yor_ 1862. 
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plain bcen levelled and worn by glacial and aqlleou~ agent."', that it was difficult to observe 
the d ip and strike of thc bccl~. wli ich , when Ilndi.",tllrbed by entpli"e roek~, J :lIn inclined 
to believe, dip easterly at a :-light angle. At. Dumplin Harbor. which is n bigh t ill an 
island ly ing just S. E. of Huntingtoll l.s\and, the q uartzitc, whcn lying next to trap, approxi­
mates to gneiss in its chnrncler, lIndcr which it di p."J ::It :ltl angle of 35 S. F.., the strike of' 
the beds being northeaste rly. At Tub Harbo\' the.'le rocks come in contact wi th the 
L'1I1reil tian syenite. Between the q uartzites were beds of a dark rlne-gnl.ined hornblendic 
quartzose gneiss, capped by the syeni te. At lndian Ilarbor, about thirty miles 1I0l'th of 
Tub Harbor, and 011 the oppo",ite side of Hamilton Inlet. these same rocks appear. These 
rocks occur :lIsa :It SloOI} J 1:1\'\)0\" risi ll g two Inllld rcd feet high, and arc capped by syenitc, 
which is " ery pale in color, with panicles of b!:l.ck hornblende. Here. ns at 'I'liL l larbor, the 
quartzite at the point of contact wi lh the syeni te b('come:-l n. dark gneiss. The .E."'quimaux 
Is lands which lie ofr this coast, are composed of the light colored quartzite wlJich IJ ere seems 
to assume the chanlcter of' a tr ue gne iss. At HO poin t W{l S 1 enabled to obse rve whether 
thesc qUHrlz it.ef! rest unconformably upon the olde r Lalll'entian gneiss, though strong ly 
incl ined to think 130.1 

Invari ab ly accompany ing these rocks is a dioritic tmp of a peculia r mineralogical charac­
ter, occUl'rillg in overflows of a. pecul ia I' physiognomy, a nd 11 phea ved in a di rection a t \lea r1y 
right angles to that of the Laurentia n dykes, thus following the gencral norlil\\esteriy 
trend of the Atlantic CO:lst of the Peninsula. 

Th is rock dine rs from the 1mI'd fine.grained t rap at Henley Harbor, in bei n~ coarsely 
porphy ritic. It is composed of la rge crystall ine m:lSSCS of hyperst.hene and labwdoritc, 
th is last being of a dark smoky co lor, and precise ly such as desc ribed as occurring in the 
byperite of Squarc Is land. Jt seems to follow that tlli'! porphyritic tra p is the rcsult of the 
refusion of thc anorthosite rock, whic h must conscqllen lly unde rl ie th i;,; Domino qunrtzite. 
1'h i::l it'! an argument for the unconformable bedd ing of this quartzite upon the lower 
I.-alll'entian gneiss, while this trap rock is ev iden tly of tlie age of the fonner quartzose rock, 
wh ich it has somewhat distmbed. The hie of Ponds is largc ly composed of these trap 
h i ll ~. Huntington hb.nd is 3. large ma~s of t rap. Tub hland, :lS its !lame betokens, is a 
pecu li:\I', t ru ll cated cone of t rap, resembli ng an inverted t lIU. These trap ovcrflow" extend 
northwa rd to Capc North, which is n. lofty headland of trap capping the gneis.'<, and thus 
adding very materia lly to the eleva.tion of tit is, as of nil the othcl' numc ro us gneiss 
promonto ries which l'ltn out frolll the main lanel. Occasiot'l:l.lIy an islaml is scen half' black 
and half white, olle side be ing comp0f.ied of tlt e dark t ra p rock, and the otitel' of tlte light 
colo!'(:!d qua rtzite. Such is "Black and White." a. VC I'Y prominent island nea l' ,. Jlldian 
Tick le," a harbor at. the 1I0l"thel'Il sidc of Hamilton Inlet. H cre are some I'CIll:lrkable 
dykes which ilScend the gneiss h ills in huge irregular zigl.ag crests, often Cl'os~ing each 
othel' at r ight angles. 

Beyond this point the Lalll"cnt ian gne iss :lgain appear~, and fo rms the high bold "hores 
extcnd ing to I Lopedale, ri si ng in the inter ior into lofty imposing mountains on whose tops 
li e patches of snow. 

Among the e!'mtic rocks a.t J)oIJtino I farbol' were >:ome which show that in the interio r 
are Leds o/" ja~pe l' and chert. There occlHTed severa l small boulde rs of jasper and gneiss. 
The j asper WilS pale greclI, banded and stripcd by darker shades of greCH, whi le the 

I The Cana.dian GeoI0<6is15 likewi~ ~tat(l tbat tbe ~Irat.'\ of on tille,1 Lallrt)nt ian rock,; it i~ M yet a ,natter of hypotb. 
the Il lIronian Iyltem b;H'e DO~ been ob5erved resting directly ("Sis. 
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irregularly alternating bn.nds of sycnitic gneiss :lppcared to be nil altered qUfll'tzitc, as it 
was found under a. gla~s to be hugely compo.5cd of a fine granular quartz rock, with a lillie 
fle~h colored and white feldspar, and minute p':ll'ticlcs of hypersthene. 

Several boulders of cil('rt occlirred at Tub Island. This was a vcry tough compact 
siliciolls rock, lincated by fine veins of quartz. H weathers to a dull chalky whitc. 

H is most. probable that these rolled stones werc borne down from the interim' by glacie rs, 
but the ChCI't pebbles may have been borne on floating icc from Frobisher's Bay, as Mr. 
I fall notices such rocks as being abundant the re. At Tub lslnnd T was shown spec imens 
of magnetic iron ore, which were brought from "Cartwright.'1i Tick le," 0. few miles toward 
the main land. H occurred in nins half an inch wide, 

Should fur ther sefll'ch prove thc existence, in connection with this qllflrtzite, of beds of 
a true conglomerate, which we should look for in the interior, and of the presencc of copper 
ore in connection with the quar tz vcins near the tmp rock, the identity of this formation 
with the H uronian rocks of Canada and similar rocks in Sweden would seem s;\tisf;lctory j 
and if proven, wi ll be interesting not on ly to the geologist, but be of practical yalue in 
tbe search for orcs on this coast.. 

QUA1't;UN"Alt Y F OHMATIO:S, 

In studying the drill; phenomena. of Labrallor as compared with those of the temperate 
zone, we shall at the outf'et find ourseh'es disappointed in our anticipations as to tbeir 
rel:'ttivc devclopment. I n:1. region whicli has evidently been exposed to tile most intense 
action of glacie rs, prolonged over a period vastly 10llge l' than in Canada or ~ew England, 
we hase survi vi ng this pcrioll of denudation and wasting :l.wny of the slII'face, but. few drift 
scratches remaining on any exposed surfaces below a height. of 500 feet. abovc the sea j 
and superflcial deposits which are reduced aim'Js t to 0. minimum as compared with those 
of the temperate zone. 

I n th is absence of' drift and more recent. deposiL..:, the L ... tbrador plateau tlgrees CXtlctly 
with all mountainous distt'icts, above the level of most. deciduous t rees. We arc to look 
to the lowlands about their base for the deb ris and drift borne down by streams Ot' glnciers 
from the mountain cent.res, The Labrador platcau has been greatly denuded. 118 highest. 
mountains have been truncated, and thei r penks sliceJ off by the uellllliing agent as if by 
n. knife, The quartzites of Domino have lost. at least ~OO to .faa rcet or their comparatively 
soft st.mta, a.'i evidenced by tbe lofty t rnp hills which now rise abo\'c the strata of altered 
sandstones, Thc trap is as firm and hard at lhe top of the overflows as at. the base. The 
loose material resulting from this long continued denudation is not. now found in the 
interior or on the coast of Labrador, except. in very small qU;lntities. It was eviJently 
conveyed southwards by icebeq~.rs and floc Qt' shore· icc, and forms the bottom of the SL 
Law rence Gulf, amI the banks [tnd shoals soutlllmrJ, 'In most subarctic and all arctic 
lands the so il is but a. rew inches deep. 

I n all temperate regions the superficial depo:;its havc been charactet ized by Prof. Desor I 
to be " a succession of rocky hills and drift platenus Or valley~, which can be trnced to the 
bighest. elevation of the countt'Y, nen r the dividing ridge, each following platea,u 01' v[llley 
being: commonly nt a higher level than the preceding:' This state or things obtains in 
Labrador, but there is an immense disp roportion between tlte rod;y hill s :"Ind the drift 
deposits. We find no sandy plains or level tracts of glaciallh'iR, or marine clays, distributed 

t lo'oetcr and Whituey's Report 011 Ihe GeolOfl!J 0/ f.aJ.:~ Suptri"r, 
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at inlervfl ls from the CO[lSt 10 the il1terior. They take tile form of occflsional, isolated :o:ami· 
bank8 :lIld din;; of clay, of ~I ight extent, overhanging rive r:::: , and which by their secluded 
and retired po<:itions l!:tve e~caped ti le general denudation by tbe LalmlClor curre nL which 
must have pa:<~ed over the lower level.s of the Pcnimmln !iUb~eqllel1t to the gbcial epoch. 
1n t !"avell ing in the interior we find ourse lves walking, wilen iL is pos5ible to walk 0 1' 

climb at all, over t he rocky floor of th is inlwspitable region, smoothed in spot~. tbough 
rarely RIl'iated by glacie rs, but 011 ihe coa~t more generally mangled and torn by the action 
of shore-ice and fros ts, which have here ~hown n V:lst powel'. 

T he Leda clays are mo~tly confined to the hend of retired bay::, or if in more ex posed 
situations, lie between bold headbndi:'. Tho:o:e V[lSt sand barrens of Cnnada ami New England 
spreading into broad plain::.:, are he re represented by prccipitous ma<:ses of sand IHlll g ing 
lIpon ihe steep mountain slopes. The traveller stumble.i upon them in ascending tile swift 
impetllol ls streams. 

Tile m01'i t abundant slIper ficial lleposi ts in Labrador are the ancient sea-beaches, which 
are fou nd, accord ing to Prof. II. Y. lI ind, :l.t all levels to a. height of 1200 feet. above the 
sea, at. It dis tance in the interior of one hundred :lIId twenty.five mi les from t il e coast.. 
T hey are cvidently altered glacial moraines. 

C((lf:i(ll £i)Qc/t. Dnft S{l'ice (tIul "OII1lc!C({ R ocklJ. The whole Labrador Plateau has been 
mouldcd by ice to a height at least of 2500 feet. abo"e the le"el of thl' sea. The gllei~.s 
mountains arc moulded into large flat cones, often with n nipple-shaped slImmi t; t he ~yc­
nite::.: arc ei ther moulded into domes 01' into lIig h conic-al sliga r. loaves ; the anorthosite sye­
nite at ~qua\"e bland occms in il ig'h rud e cones; ILnd the tmp overflows accompanyi ng the 
Domino qllartzit('s fonn rough il'l'egulnr bos:o:(>s. Only at one point nenr the northern te l'· 
mi natio n of tile Pen insu la a t Cn pe Ch udleigh, have the mOllll blins by their a ltitude e,.:caped 
the rOllnding and re modelling nelioH of glncicl'i<. T hese f.:(, l':Iggy peak.." covered with luose 
squa re blocks detached by frosLs from their slope:<, remilld us of the summits of' :'Ilount 
Wa::l liington in ~\iew namp~hil'e. and Mount Katnhdi n in Maine. In a sketch of the formcl' 
motlllt:1ins by Mr. Lieber, :IS g ivcn in the ,. Report of the Const Survey," tile tran"ition frolll 
the remodelled low mountains of the const, to the;' wild volc:1nic looking mount:lins" of 
the interior height. of Innd, is "cl'y marked. )Iount llache, which was determined by th c 
ex pedition to be 2150 feet high, wa~ .. one of the smaJlest mountain:-." Thc larger ones 
a re inaccessib le. Thow who hnve been upon the summits of Mount. Wash ington 01' Katah­
di n wi ll recog nizc how we ll J\h . Li cLer'~ dcscription of the I:I lIHlmi L of Mount Baehe ag rees 
with the physiognomy of tile New England :llpi nc Sllllllnit..;: -

I, A second cause of the il'l'cguhll'ity of SUl'filCC here is to be found ill the tremendolls 
powe r of the frost of a Labr:\dor winter, the influence of (iI e hcavy covel'ing of ~no\\ , anrt 
vcry probably :1lso the fonnci' existence of glaciers, all of which we shall pre1'le ntly t;lke 
occa ..; ion to di:-cuss. 

t. The effects of frost arc manife~ led in a singulal'1y forcibl c lUanneI'. The entire slll'filCe, 
where it is not. too steep to enable debris to collect, is covered with broken llIa-"sel1 of rock, 
cubes of ten feet ant! less ,"catte red in wildest profll~ion . ~ometimelS a patch of m O,.;:-1, the 
gra:o::> and hea.ther of this coun try, fills up the crcvice::.:, but generally we may look dow n 
into iheHl fill' and deep without e"cl' detecting tLc ba~(' upon \\hirh the rucks re ... t, hurled 
nloft, as tileyappear. by thc handl" of Titans. In !';caling. in compnny with Mr. \"cn:l1Jlc, 
the ::':lIInmit of Mount .Bachc, on nn occasion intended lIl:1inly fot' taking ils alti lude 
bnromett'ic:1l1y, we enjoyed the finest opportunitie::.: for btudying this phenomenon. The 

"U,OI". II!>loT . • 'Ie. "AT. '''~T. "01.. I. )'t . II. 



220 A. S. l~ACKA RD, Jr.., ON TH E G LA CIAL PIlE NOhl EXA 

summit and sides of the mountain present few steep precipice", I spenk comparatively 
only. :lllrl in refe rence exclu"ively to N"orthern Labrador. Yet, scattered heller-skeltcl' over 
all, and piled up in endless Humber, the whole su rface is co,'crcrl with slIch loose rocks. 
The difficulties of locomotion may readi ly be conceived. I n seal'ce ly ft single instance did 
we sec the gnei!"s beds sti ll ill situ} and in only one or two exceptions some giant wedge 
seemed to have driven them :\!"undcr. Yet none of the blocks were rounded. Attrition 
of no ki nd had infbenced them to nny perceptible extent, neithcl' had atmospheric in­
fl uences alLcrcd the color, hard ness and composition of their exteriors i it was simply rt 

wi lderne~s of unchanged blocks of the grny gneiss. 
c, There was a pl1zzle. Whence came these broken rock!'!? There was no h ighe l' .spot 

whence they m igh t have fallen. The ~Iigh t protrusion of the uptilted beds of gneiss in 
situ, to which 1 have re ferl'ed, alone seems to have been permitted to I'emain for the purpose 
of instl'ueLing us. Clearly, tb a. t force which had riven its beds asunder, no other thall the 
frost, ha.d broken the rest. from their foothold and pl'epal'ed them for removal by anothe r 
coming into play at a later season i the thawing dow n-gliding 81/0/1'. .Many of the blocks we re 
p robably bnt ~Iigh tly remo\"ed from their origina l po.<:ition. perhaps ba rely turned over 01' 

merely fo rced a liLtie out. of place. Yet the eflect to the eye of the beholder would be as 
great as if t iley had been tl'al1Rportecl hund reds of miles. 

" When we descended from the mountain we cl"Ossed ove r a broad patch of snow, dee ply 
packed, ( t.wenty feet deep,) which clearly tHugh t us how the blocks were moved. I n tru th, 
t his was a miniature g laciol', and a regu lar moraine was pi led up along it.s edges. 1t is 
impossible fOI' us to form any est.i 1l1ate of the amo unt of snow which may fill l per sq uare 
foot in n. winter, but from the fact that slich q uantities were sti ll rema in ing late in Ju ly, 
and ce l·tainl), the), neve r altogether thaw away, we may reasonably infer that dming its 
downwa.rd prog ress, either as snow o r water, a tremendous foree must be exe rted, a force 
q uite sufficien t to account for the characteristie surface phenomenon j ust described ." I 

Contral'y to the sta tement of Sir John Richarcli'on in his" Polar Regions," both the 
accounts of Parry and t.he earlier arctic voyagers, and especially C. 1". H all in his I~ Arctic 
Researches," prove t.hat on the northern edge of the American continent, and as low down 
as \a t. 62°, ,md Up0 1l land ri:'ling between 1000 anel 2000 feet above the level of the sea, 
there is a mCI" dc glace of vast extent, discharging glaciers into tbe sea which present ice­
fro nts 100 feet high. 

Pa rry, in his .second voynge. (p. 12), states that on the north side of Hudson 's Strai ts, 
a.fter passing by He.~o l ution blnnd, there I. is a .smooth part of the land rat.her h igher than 
t hat in its neighborhood, nnd for an ext.ent of one 01' two mi les, completely cove red wit h 
snow. The snow remainfol upon it, as ,jIr. David.soll in fo rmed LIS, t he whole summer, a.s t hey 
fin d the lanel p resenti ng the same appearance on t.heir retmn through the Strait in the 
summer. Th i::: circum!';tancc, wllich has obtained fol' it the na me of'Terra Nivea.' upon t.he 
cha rts, l do not know how t.o accou nt fo r, as t.he height of the land above the level of the 
sea cannot certai nly exceed a t.hou."-a nd feet." 

l\h . C. F. Hall, duri ng his residence in Frobishc l"~ Bay, had excell ent opportun ities of 
obse rving during a. ]J sea:'lons of the year both ends of the KingaiLe range of mountains on 
' i\! eta Incognita' which support this mel' de glace, which he named the Grinnell Glacier, 
a nd which on t.he coas t ann ually discharges icebergs from its st reams. He describes it as 
being two mi les long, starti ng li'om a sea of ice which extended ma ny miles N. 'V. and 

I LQc. CII., p. "\06. 
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S. K, reach ing ac ross the peninsula of ~rct:t Incognita, nea rly to the straits which divide 
Frobishel".~ Bay from H udson's Straits. Mr. lI all slales that (, from the information 1 had 
pt'evioLL::; ly gained, and the data fUl'Ili shed me by Illy I nlluit companion. 1 estimated the 
Grinnell Glacier to be fully one hundred miles long. At variolls point::; on the Horth side of 
F robisher E ny between Bear Sound and the Countess of 'Val'wick'::; Sound, 1 made observa· 
tions by sextant by which I determined that over fifty miles of the glacier was in view 
fmlll , and southeast of, the I'resilleltt's :=:ea t. A few miles above that point the glacie r 
recedes from the coast and is lost to view by tbe Everett chain of mountains; a nd ns 
Sharkey ~nn E;;:qllimau] said, the QIHH-tOO (ice that never melts), extends on wcs-se·{oo+(u[./oo 

( far, very far off), He added that the re we re places nlong tile coast below what 1 call ed 
the President's Seat, where th is great g lacier discharges itself into t he sea, ;;ome of it in 
large icebcrg.;;: . 

"From the sea of ice down to the point where t he abulling glacier was quite uniform in 
i t~ round ing up, it presented the appearance, though in a frozen state, of a lIIighty rushing 
tonent, T he height of the discharging face of t he gl:H'iel' was 100 feet above the sea," 1 

Given, as stated below, the rise of the LabmdOl' peninsula only 500 feet above its present 
level, and we lllw;t have had during the glacia l pe riod most extensive g laciers fed by broad 
seas of ice resting 011 the table.lands, reaching "bo\'e the line of pe rpetuil.l snow; as only 
120 miles northward of Cape Chudleigh \\'e l:ind the snow-line reaching as f.'1I· down as 
1000 feet, 01' t hereabouts, above the sea level. We are inclined to doubt the accuracy of 
Parry's esti mate of the height of these table·bnc1s, as the height of' Mount Bache is o \'er 
2000 feet, and it just reaches the lowest limit of t he snow-line, which in Ot'cenbnd is 2000 
feet above t he sea. 

Owing to the extensive weathering of the rock, glacial grooves and scratc hes occur very 
rarely . 1 doubt not they will be foun d abundantly aJter ascending 500 to 800 feet froUl 
t he sea level, for below th is point tlie action of tbe witves and sbore-ice has oblite rated 
both stria} and loose eli'in. We ha\'e good evidence that:m enormous glacier once filled 
the great fi ord, ITamilton Tnlet, which at its mouth is forty mi les broad. Peculiar [ul/oid 

jurl'Q/I'S we re observed on the northern and southern shores about forty miles apart: which 
would seem to justify the conclusion, that the gh cier was of that breadth whe re it descended 
into the sea., The best examples of these lunoid funo\\' s occurred at I ndian Hal'bol' on the 
110l'thel'll shore of H amilton Inlet, neal' the fi shing establishment of 1\[1'. Norman. 'rhiH 
harbor is a, narrow" tickle" Ot' passage, whe re the Domino quartzites, vcr)' f'moot bly 
WOl'll and polished, are capped by tmp overflows, and nm under the water to the depth 
of thirty feet , forming it polishell :l1ld smooth boHom to the hnl'bol'. The marks OCCllr about 
twenty.[ive reet above t he \\'atel"s edge, and below the line or li chens which are kept at 
a, dista nce by the sea. spray. 

These crescent shaped depressions which ru n transversely to the course of the bay, we re 

I J. F . C'ampbell. who "isited thi~ coa~t in 1864. ~tatC$ in 
hi! work entitled " Fr~l and Fire," that at Indian Island, lat. 
53° 30' .• tit" slriw pointed into Davis' Straits at a hei;:!; ht 
of 400 feN 1100"1' the sea; at Bed lhy, in the Straitg of B(,lIe 
1.le, they auned N. 45° E. at th(l sca le,·el." 

At Kewfoulldlantl, about St. .Iohn',;," the .Iri", ",hidl were 
found were ncar the coast, amI s~em to indicat" lar:;e land, 
:;lacicrs mOI·;ng $(!award~. At St, J ohn's the mark, run o,'er 
the Signal Ilill, 540 fed high, froll) W. aud K. 8,,0 W. east­
wards; at Uarhor Grac", frow S. 75° \Y. down the bay nonb, 

ca stward~; at Ihe head of Conception Bay tl",y fill a larj:!e 
ho1\oll', O"~rrt'" h;lI ~ . attd point fro n> .'i. 1,',0 w. north\\'ard~. 
Vast terraces of drift strdch aloug the b~sc of rounded hills 
at the head of Con~eptiott lhy.;lt Ibrlmr G ra~(>, and at Old 
l)lIrl ican. ne;lr Ih" eml of (I", bay, si.~t)' luiles ofT: ,\t the hC;lU 
of tim bay Inost of this tlrift. .""ms 10 Im'e ~OUl" from the hi1l8. 
Oppo<itll 10 granite' hil ls are uumerous I.locb of ~ranitc ; 

orposite to sand,tonc and slate hills. sarubton e ami slate 
ooulo.l"rs ahouno.l." - Fros/and Fire, ii. 18G;J, IJ, 240. 
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from five to fourteen inches broad by th ree to nine inches long, and about an inch deep 
verti cally in the rock. 'rheir inner, or co n CfLVC edge, pointed southwest, the brly running in 
n. general S. W. and N. E. direction. They were !lcattercd irregularly O \ 'C I' a sudhce twenty 
feet squa re. When !"cvcl'al followed in a line, two large Diles we re often succeeded by a 
couple one quarter as hll'ge, or dee ursa. AI ::;o at Tub Harbor on the sOllthcm coast of this 
bay, si milar IlHlrkings, but less d istinct. occurred about the same distance above the sea, 
and on a similar polished qUlu·lzite. These agree precisely wilh the (; Junaid furmws" of 
Mr. OeLaski, as observed by him in great abundance on hIe all [laut, in Penobscot I3ay,­
specimens of which he ha~ deposited in the Museum of' the Portland Society of Natural 
H istory. 

These were the only gln.cin.l ma.rkings I observed. It should be noted tha.t 1\1r. Jukes, 
in his" Geology of' Newfoundland," stater.; that he never observed any glacial stri:x: during 
his explorations on that is land. They were observed in abundance by P rofessor Hind 
about fifty miles from the mou th of the river .Maisie, where occulTed" gneiss tenaces five 
in number, the highest being about 1000 feet above the sea, and backed by a stunted birch 
and spruce-clad mOllnta,in, some 800 feet highe l' sti ll. The sloping sides of these abrupt 
s teps are rounded, polished, and furrowed by glacial action. Cuts half an inch deep, and 
an inch or more broad, go clown slope :md over level continuously. Rounded nnd water­
worn boulders are perched here unci there on the edge of' the uppermost terrace. These 
strange memorinls of the drif't begin to be more common."- p. ] 33. 

Fine examples of rounder! and cmbosst!d rocks occurred at a bay situated a f'ew miles 
to the westward of' L ittle Mecatin:1 Island. Here the numerous islet.o: of syenites assume 
a low dome-like shape, whose shores descend to the water·f:l edge by a gentle slope, and 
are so smooth ana polished that Olle can with difficulty descend them when wet, without 
slipping. 

On the southern coast the eminences all present tbe il' longe l' slopes to the northward, 
and their lee sides descend seaward and southward in sudden fitlls and slopes. On the 
contrary, on the eastern and Atlan tic shores the St08S or struck ~ic1e:-; look westward, and 
the Ice side is on the eastern side of the hills, thus showing that the denuding and 
abrading n.gent moved downwards f'rom the top of the water-shed. - that is always nearly 
parallel to the coast. 

About Cape Chudleigh the hills and rocks are shown by ~Jr. Lieber's drawings to have 
been rounded and moulded by ice to a height corresponding to that of Mount Bache, as 
noticed above. 

D istribution of B oulders. The whole su rf..'lee of' the country is strewn thickly with boulders. 
After ascendi ng five or six hundred f'eet nbove the level of the sea. and penetrating int.o 
the interior; their presence is especially mrtrked. ~ertr the shore they are rarely seen, 
being covered by vegetation. We mllst look Ii)!' them about the edges of' ponds and along 
the bn.nks of' the rivers, and especially in raised beaches. ] am also inclined to think that 
their abundance nea r the coast is greally lessened by their having been carried on' by shore 
ice into the sea, and there rearranged into submarine Leache". 

No loose, single boulders scattered over the surfilce of' the country were seen on the CO:lst 
from Mecatina to Square Island. The), only occurrerl as stater1 above, along the cOlll"!'es of 
rivers, by ponds, and rearranged into beacbe:-;. Bu t we first saw them 011 a hill, estimated 
roughly to be 1000 fe et high, a few miles norlh of' Cape St. Michaels, at Square bland, 
where they lend :L new featme to the landscape. At this levcl they were strewn sparsely 
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upon the tops of thc su rro unding hills. One was about fifteen 
large proportion were well rounded, wbile others we re angular. 
werc of syenite, a few small ones we rc of g reenstone. 

by forty feet in size. A 
The greater proportion 

Northwa rd of tLis locality 1 did not h,LVe an opportunity of ascending the mountains 
above the leve l of lite ancient coast linc. 

Professor !l ind likewise found ve ry few boulders al a distance from the bed of the Moisie, 
for a distance of fifty mile., from its mouth. But on ascending the wah:r-shed, and penetrat­
ing fartiler inbnd they everywhere g]'ew marc numerous. A few miles beyond" Burnt 
Portage" on thi s river, I. buge blocks of gneis:;;, twcnty fect ill diameter, lay in tlJC channel 
or on the rocks which here and there piel'ceLl the samly tmct tbl'ougb wb ich the river 
flowed; while on the summits of mountains and along the crests of bill ranges they seemed 
as if' they had ueen dropped li ke bail. It \\', lS not difli cu lt to sec that mn,llY of the:;e rock 
fragments werc of local origin, bnt others had travelled [.'1 ]'. From an eminence I could 
discove]' that they we]'e piled to a great llCigbt between hill s 300 and 400 feet high, 
and f!'Om the comparatively sharp edges 01' many, the parent rock cllulcl not have Leen 
far distant." I 

Also at Caribou Ltlkc, an expansion of tile ~ame ri\'cr, he states, I. the long line of 
enormons erJ'!1tics o;kirting the rivcl' looked like Druids' monUlll ent!11 stones j fat· in many 
instances they were dis poscd in such a. manner as would almost lead one to suppose they 
had been placed there by artificial means."- p. 2:W. 

or tili s same e':-'l)edition 1\11'. Cayley lias published an account in the I. Quebcc Transac­
tions," where we have the statement of tbis ob:<en'e r t.hat boulders are very thi ck ly st rcwn 
over the Slll'VlCe and on the summits of mountains 2214- reet high, and situated one buu­
(hed and ten miles froi11 the coast, being nea r tbe bead waters of the .Moisie, " Immense 
num bers of boulders had for the last few miles stre\\'n the sides of the mountains, in sante 
cases almust seeming to make li p the very mountains themselves ; there being this difler­
cnce, that whereas the rock ibelf ill situ is granitic, the boulders in every case are of gnei~s ."2 
~owhe l'e did 1 see on the coast of Labrador any deposits of' tLe original glacia l clay, 

or" unmodified drifL" Upon the sea.-shol'e it has been remodelled into a strat ifi ed clay, and 
the boulders it once containeu now form terraced beaches. Professor Hiud, however, noti ces 
the OCClll'rence or" drift clay, cupped by !land" in precipitolls banks rising sevenLY feeL 
above the le vel of lhe AIoi:,;ie Hiver, twenty miles from its mouth. 

Before giving an account of the marine clays and their fossils, wllich sllould natmally 
come in at this place, I would elmw attent ion to the numerous raised beaches that line 
this coast. 

Raised B ead/Cs. Some or tbe finesL eXalnples of rai sed beaches and rock-shelves repre­
sent ing ancient coasL lines, abouL 400 fect aLove tile present canst line, are seen in tile 
lowest Silurian rocks on both !lirles of the Straits of Bell e Isle. The following notes and 
sketches were made while coasting along the northern shore, which r i::;cs in high sandstonc 
!1nd gritty bluffs, contrasting in thei r rcgular water-worn out.lines most strongly wilh the 
peculiar swelling cun'es of tbe Laurentian gneiss which rise neal' Bratlore, acco rding to 
Bayfield's measurements, 1200 feet above the sca,- OJ' the jagged, rough and hUlllmocky 
uutlines or the rude syeniti c hill ~. which rise 400 feet above the sea. At.. An8(: ilU Loup, as 

1 LI)~. cit., p. 227. Al.o, Qllar/. JiJUrtl. Ceo!. Soc., Jan. 20, 1861, p. 122, On "'[Iposed G[al'ia] Drit\ in the Labrador 
Penillsub, &c. 

2 Up the Hi"er Moisic, loc. CIt, N. S., ,"oL i. p. 88. 
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~ec n from one half to one mi le fl"om the shore, the hmu l'if'es on the west sicle of the bay in 
three vcry regubr terraces ( Fig. I, .\ ), the lowcl' of \\hich i~ cO\'ered with deLriH, On the 
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FlOu"1t I. 

Terrace, at An, e ~\L Loup, (AI (U) and (Cl looking .. <twa .. l at the X. E. e~.1 of the Lower Silurian fo rmat ion. 

east f'ide lhe land is mllch more irregular, descendi ng in bu ttres,c:cd stee ps like the Palisndes 
on the Ilud.:-o n, tllOugh far exceeding them in heiglit. On the eas t poi1lt a re fi\"(~ lerl'3ccs 
011 t he :'\. \Y. :- ide with heavy but.tresl:ies, and ueyond fo ur terraces come in r:; iglH (F ig. J, B). 
The strata he re arc neal'ly horizontal, dipping un.ler the Straits at a. \'Cr,)' slig liL angle. At 
the eastwfll'cl termination of the formation :ll'C again secn fi\'e vcry regular terraces (F ig. 1, 
C) running out in a. long low point . beyond which rise the syeuite b ill>l. A t lll::lIlc Snolon 
five terraces are ve ry distinctly marked. th e second of which is the h ighest ; and tbere is 
a. beach of h uge bOlllders ve ry reg lda rly packed oy the action of the \\:1\'CS, as ou.scn ·ed 
by Admiral Bayfield. 

In Chateau Bay and H en ley IIarbor nre sOTlle fine examples of a ncie n t. sell. mal·gins. 
T hey occur in recesses in the shore wh ich h:\\'e been ~he lte rcd from the de nuding agency 
o f tlHJ waves and strong arct ic curren!."_ wljicb have swept around th is ueml in the coaSL 
with great. power. The 1110 .. t phtillly m:lr];:ell cX:llupli.! lell'lllS the easti.!t"11 shori! of Henley 
Harbor, being the west(.!rI\ ~hore of 1I i.!lIley I ~land . This beach, ,,,ilicL is J 80 feet high 
abovc the wllter levcL is co mposed of three wcll·marked terraces, wl .ie h become steepe r 
as we go 1"1'0 111 the bOtt0111 to Lhc top. The uppel' te rrace begins at the uase of the basaltic 
culumns ca pping thi~ i~la1lt1. alHI is covcred a t its upper edge with the debris from this 
mas." of t rap. The two lowc r terraces at the nOI,them cnd of the i~htnJ present a delta· l ike 
expansion I:lci ng the IIOltb wc;;t. On lh c~c t ClTa(;(!~. \\ lli<.'h :l re dcsti t u te of t he us ual covcriug 
of moss and Empetrum, can be most rli:jtinctly seen the wi nd rows of pobu les allll gran.d 
thrown up by the retreating waxes. .A co nti nuatio n of this beach is seen Oll Castle bland 
just south . 

On t he eastern ~i d c of the f:anlC i:-;in ml is a. beach of the same height, but much steeper, 
as it direclly fhces the OCe:111. :Ind more irregular th<111 the one jus t J csc ribed, as its SUI"­

face is broken by j:lgged ma~ses of :-;yenitic rock wh ic h protrude through it, aud by large 
masses of t rap which JHl-\'e fall en from the dins above. 

Korth of Il cnlcy hland is a. b l'oad flat beach co n ~is til1g of two low termcc~ . on the Uppl!l'­
mo;;t of which, and command ing t.h e ba rbor, :I re the ruin s of an old fort. built d uring the 
ia;;L century. Also 0 11 th e mainland neal' the ilead of t he bay a re situated in !Jigil ts ill the 
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sho rc, thrcc low bcachc!<, each compo.,;:cd of two terr:l.cef:. overgrown with ,·cgctation. 
Thcy MC all apparent ly of thc ~ame height, and cOI"J·e"'puml in hcight. with tllat. of t.he 
secont! beach or ten·ace on IIenley Island. On the ea4 t-i<le of Pitts Arm is anothcr simi lar 
beach, and still another a t. the hcad of the bay on tIle we,-t. "idc of t he st.rcam emptying 
into Ihi~ bay. Upon thi .;.; laMer beacb are large boulders oflcn two fee t. in diamete r. 
Aero">! th e b:1Y frol ll Henley b land is a lofty -"iteo p bcacb ~ lopi llg towards t he easl, amI of 
thc same he ig ht. 

Jt is an important fac t that the prese nt contour of the coast from the sea 1e\'cl to a 
hcight of about. 500 fee t, al"o extend~ to at Ica~t fifty fatll om:>:, o r 300 feet below t he sUI·face 
of th c water. Such we found to be the fact in dredging for :l. distance of nearly GOO mil es 
along the coast. The jagged nature of the rocky terrace~ at. Strawberry Harbo r, so 
interesti ng a feature in t he coast scenery, extends at lea"t to a depth of 240 feet, a few 
rods from t he shorc, as in anchoring with the kedge aH cho!', it would drop on to a rocky 
shelf, aud then drag and f;lll twenty filtllOlll S lower 011 to illlothc!" syeniti c :5ll clf; such a suc­
ces;-;io n of rocky terraces we have no uoubt extended mudl fartlJlJI" be low the poi ut ~ou llllc tl 

by alii" ship's lend. 
Agai n. dredging was carried on off Henley Ha rbor 0 11 a pehbly bottom 300 fec t below 

the surfhce which formed the conti n uation of tbc i';Ulle bcache'! which rose somc 200 feet 
abovc tile sea.le\·el. lt follow~ frolll this that a'l both t he jaf!g"ed rocks nnd submerged 
beach Illust have formerly fo rmed a coa,,;t line. the land once :,;tood at least 300 fC('l higher 
than at pre!'"e nt, and it is mor(' th:l1l IlI"ohnble. mu('"l1 higher. :-O:ueh an elevation would have 
produced thc most important modifications of climate, lowcring it. greatly, bringing tile 
snow line flll"lil er down towards the CO:"l.st, and IllU"t 1I (1,"c led to a grea t acclllllulation of 
the snow :tllr\ land icc. 

At the I'e ttlement in Ch:tte:'l..u I3flY is a ]·cmarkably sleep bench, which ascends half wfly 
lip the Ride of the hill. whic h is about 500 feet h ig h. I i.. is cOl ll po."ed or large bou lder::! vc ry 
closely packed in layer.". without any grn.vel to fi ll up the inter.;.;ti ces, and slopes to thc level 
of tl\(' water at all nngle of at lea"t. 40 , being t he steepcst beach 1 sa.w on t llC coast. It 
con"i"ted of two terraces, the lowest almos t. prec ipitou'l ill i( '3 de!<cent. Th is beach, whcn 
below lhe lc ' ·el of the :>:e:l, was evidently expo'led to the action of" the powerful Labrado r 
current wh ic h piled the;;e hugc water-worn rocks into it compac t ma:>:s which sCJ"\'ed to 
l" e~i~t the \\"ave~ . wh ile the con r;;e grnvel and 8n ncl we re borne l"apiclly flway fart il er ou t 
to sea on to lowe ]· level". Ii.. is a genera l rul e th a.t a ll Leaches on th is coast with a northel"ly 
flnd ellsterly exposure to the 0])(, 11 sea. nl"e milch steeper, ::mel composed of much coarse r 
materi als th:ln those in more she ltcrcd situations. 

At 1)0mil10 Harbor a rc bCiU· I! C>! mo re than 100 feet high, Hn d in sailing up the ~olllld 
which lie~ betwee n the main land and the nume rOllS i!-l lands that line this COflSt. (w (' ln 
beuche" were !leen ri ~i ng -10 to l ;jO feet above the lenl of the :>:ea, and compo!-lNI of two 
or three terraces. 

In ~I oop 1[,I1'bor, twenty-five mi le:! f'outh of Cape H arri"on, is a noble shingly beach 
nearly 200 fee t h igh on the sou ib side of the harbor, cOIl'lequelltly Dtcing thc no rth . 

Thomas Bay, which lies about thirty mi les ",Quth o f 1I 0pNhh-, nflorded, along hot b of its 
shareR for thirty mile~ from the ,~l"n, fine examples of raised bcache",. composed fOI" th e mo~i.. 
part or th[·ee t e rl"Uce~. Hig h h(':\(,]H.'~ ,,1 "0 occ ttlTcd at 1I0pl·d;de. The ~1i ""ion lI olise and 
buildi ug:'! bclong:i ng to tlli '! i\l ol"U\"ian I'fluicment. al~o rest lIpon r-aieed gravelly beaches, 
which aOonl soil deep enough for gardens tlnd cemeteries. 
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It i:; to be l'cgl'ctted that from wa nt of time and propel' illstrumen ts we were una ble to 
measme the height&- of these beacbes a nd their respective terraccs. Those given are 
simply app l'O:x imativeJ with the exception of the one noticed as occurring upon Henley 
r"land. T he mass of basalt was rude ly measured by Lieut. Ba.ddeley. and estimated to be 
255 feet h igh. The te l'l'aces rise to the base of the pi i! al's. which he e:; timated to be 180 
feet above the sca. 

I believe it will ultimately be found that all thcse beaches r ise above the present levcl 
of the sea. at uniform heighti'J and will be found gencmlly to ag ree in this respec t with 
similar benches in the St. La.wrence Rivcr nnd the coast of the British Colonics and i\Te w 
England, after making due allowances fol' local of';cillat ions of thc land. A t Chateau Bay 
it couill eaEily be scen that all tbe te rrace:; composing the di fferent beachcs we re of 
the sn me height; and, so fa r as memory wou ld show, in the absence of actual measu rement, 
all tho<;e be:lches observed r,"uthN nort hward presented terraces which vcry general ly 
correspo nded in height with those of Chateau Bay. 

I am informed by Captain l chabod "landy of New Bedford. Mass., who has spent sev­
eml yea rs in Hudson's Bay engaged in the whale fi shery, who is a, close obscrYer, and has 
coasted in tt whale-boat the whole shore fl'O lll Nain to Re!;ol ution Island in In.t. 62°, tha t 
therc :lI'C several very high raised beaches near H ebron: and al.~o neal' ~ajn, ol1e of wh ich 
be rougi lly estimated to be 300 feet high. lIe ob.<:erved that the beaches north of Nai n 
increased in heigb t. T here were also beaches on Button Island. He noticed one on 
Resolution Island, n,bo ut 200 fee t hig h, which was composed of three telTaces. On the 
Lower or EaRt ~avnge Island he described to me :L plain of soft cby elcvated fi fty feet 
above the scn, into which ,. he sank knee·deep," and perceived in it llllmel'OlIS" clams and 
mussels," and nlso tbe ske leton of a whnle, the "boar-hend" wha le, (Balaow 000))8) stranded 
upon the s ll rr:lce. Th is ancient I"eft bottom was flanked by n. raised beach from thirty to 
fo rty feet in height. 

At Sit· T ho mas Roc's Welcome, he describes the beaches ns 
obse rred southwards, and he a lso noticed cl:ly-banks, contnining 
present level of the sea. 

being 
shells, 

h igher than any 
raised above the 

P rof. J l ind has noticeJ some rel'na l'l~ab l e beaches fill' in tIle inte rior of the southern part 
of the Peninsll in. nnd at a great. height abo\'o the present lenl of the sea. Though th is 
:tuthor does not refcr to tlwir rcarrangement lJy the currents [lnd waves of the seft, his 
uescription of t lt e immense deposits of" rounded and water· worn bmlldel's. flg rces precisely 
wit i. simi 1:lr J'aiscd beaches both Up Oll , and n. mile back from) the canst, observed by myse lf, 
where tbey arc coyered by moss fi nd E mpetl'llln, 01' stunted spruces. At" But'llt Portnge," 
upon the r iver Moisie, one hundred mi les from its mou th. and '1S5 i feet above the leve l of 
the sea, th is authoJ' de.~c l'ibes a j, hill of boulde rR or etTa. tics, all water-worn and smooth, 
without moss or lic hen upon them, and piled two or 1hree deep, and, for aug ht you kno w, 
twenty deep." . I, The wcll-worn masses of all sizef", from one foot to twenty fcet in 
d iflll1e ter, and fro m one ton to ] 0.000 tons in wcigllt. :'Ire wa::llec1 clean." . " 1 could 
without difhculty sec three tiers of these I travelled rocli:f",' and in the cl'e\'ices tlte charred 
root.,; of trees wllich hnd grown itl the mos.,e<; and li('\lell<: which formerly clothed tlt em." 

Another fea t tln::of grent interei't in this connection :'Ire the rocky terrnces or steps ",h id } 
h:lve been hcwll out of the so lid rocks along the coast for a height of 500 feet [lbove the 
present leve l of tlt e sea, antI Illark dIe oscillntiolls of the old const line; and. as t.he re occur 
in the inte rior of the country 1000 feet above the present coast line, si milar lines of e rosion, 
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t.hey present the best evidence we have~ to determine how f.1r above it.s present level the 
glacial sea stood. These rock terraces could only ha \'e been formed so fully as seen here 
dUl'ing a vast period~ and the ice·ioot of D r. Kane~ to whicil their formation is probably 
due~ must have remained on the shore during: the entire year, Fine examples of simi lar 
terraces arc described and figured in Kane's "Explorations~" VoL ii. p. 81. At various 
poin ts along the coast the joiut action of frost, the wayes, and floating icc, can even now 
be seen building IIp these steps in the slopes of trap and syenitic rocks, by taking adva n­
tage of the jointure and cleavage planes which cross fLt nearly right angles. At Straw­
berry Harbor the syenitic rocks have broken off into hllge cubical blocks of many tons' 
weight. r:ehe rock abounds in cracks and fi .o;sures, into which the icc has entered wedge­
like, and burst them asunder, while the frngm ents ilave been borne awny by shore·ice. 
Thus for a height of 500 feet the shore consists of fL series of steps ten to thirty ieet 
high, forming broad shelves on which the sea-birds build, nnd where a little vegetation 
lodges. Where the shore consists of trap rocks, ns at Domino Harbor nnd Tub Island, 
the steps are much smaller and more numerous. At Domino there are rcgllbr :;teps 
in the quartzites, which lend a ve ry peculiar feature to the f'.hores of the hnrbor, ns at a 
little distnl1 ce the rocky slopes de:<cending by hundreds of steps to the wnter, nppear 
like a lofty bench of boulders. At ~Ioop Ibrbor these rocky steps nre of ynst extent., 
their tops shelving inlnnd, and in profile the rocky promontol'y presents a strange sermted 
outline when viewed from the sea·. The lofty sugar-loaf syenitic isbnd fL few miles south 
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Vie w just north 'If Sloop Il ar!)(lr, K)'u.artarbuck nay: ( .\ ) gn e ' '!S t err~ct~, ~OO tG 800 f~ct h i~ h: ( B) raised bC1ch at 

t he head of a . mall bay; ( e ) a hudland Gf DGminG quartzite ( ?l intersected by IraI' dykes. 

of Hopedale, noticed previously, :md which is 700 feet high, has its smf.'lce divided into 
four terraces of rock, which reach two· thirds of the di stnnce up its sides from t.he water, 

.=~.--~_~~~J.".~![:Ii,_, ,--:;; _ .. ~"o .;.~. 
FlGl'"" 2. 

flock terraces 'In a cGnical promGnt'lry IlCor n 'lpedalc, Labrador, 

thus affording a menns of estimating the different heights at which the bnd p:1.11 f:ed in its 
oscillations upwnrds. 'Ye must again refer to iiII'. ll ind's work for nll account of I-i imibr 

lIUloma I>OST. soc' NAT. IlIST. V'll . l. 1'1. ~ . 
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rocky t.ert'aces in the interior of the Peninsula. Ncar the (. Lake where the land lies," 
he describes the gneiss hills as rising in II gigantic terraces." ITe likewise speaks of I. gneiss 
terraces five in number, the highest being about ]000 fect above the sen," and he states 
that the sloping sides of these abrupt steps arc rounded, poli:;hcd, and furrowed by glacial 
action,' 

MI'. Cayley has described them also quite fully: " We now made the fifth pot'tuge, [fifty 
miles from the month of the river, and 370 feet above the le\'el of the SC:l,] witel'o we first 
met with f;omc curious natural steps 01' termcc~, which worc continually repealed on our 
marcll. They wero usually five or six in number, averaging three or folll' fcct in beight j 
thc distanccs betwcen cach mther il'l'egular, just nfTol'lling room cnough to take two or 
t.hree paces, and theil' Slll'filCeS prcsenting the nppea rance of haying been al'tifici:dly COll­
stL'uctcd. They wcre of the common dark hOl'llblendic gneiss, and mil in a genera l north· 
cast. and southwest. direction.":: 

No glacial sll'i:u upon these terraces were obserycd neal' the shorc, Jt. is evident. that 
this proce~s of ten'acing lhe crYiitallille rocks by frosts and shorc-icc began during the gla­
cird epoch. At prcscnt ·we must assume that tue stl'im found by P l'ofes.::ior H ind upon these 
rocky steps far inland were graven 1),Y allgular stones frozen into the Lotloms of glaciers, 
for we find no sucu marks at present upon those now upon the coast, which shows how 
insuf1'i eient. is the action of flonling shore, or floc·ice, 01' grounded bel'gs even, in striating 
so regularly these hard crystalline rocks. "rc saw a. good example of rocks polishcd by t.he ice and waves at. Core l slnnd lIar­
bor, a point westward of Lillie Mecalina lsland. On the f.'lces of scve ral cliJTs formi ng 
perpendicular \ralls f:'lcing <1 narrow pa<:.<.;age into which tbe wavcs rushed with great 
force in the calmest dap, the ~ea·wall was smoothly polished and wntcr-wol'l1 for ten 
feel abo\'e its shore·line1 while above, the filCC of the clif], was roughened by the action 
of fl'o:>'t. 

Upon this coast, which clLn'i ng the summer of '186l was lilled with a belt of floe-ice 
and bergs probaLly iwo hundred miles Lroacl, and which extended from thc Gulf of the Sf.. 
L'l\HCllCe nt Belle:>. Amours to the Arctic f'e:l.~, this immclll:'c body of floating ice seemed 
dirccllj to produce bui little nltcrMioll in its phy~ica l features. If we wcre to a<:cl'ibe the 
grooving and polit;hing of rocks to the action 0(' floating icc-floes and berg~l how is it that 
the present !<llol'cS far above (500 feCi), and :l.t least 250 feeL helow the water·line, :1.1'e 
often jagged and angular_ though constantly Slopping the course of ma <:.ses of' ice impclled 
fOllr to six miles an hOllr by t he joint act.ion of tides, CUl'l'ents and winds? ~o boulders, or 
gra.vel, 0\' mud were seen lIpon any of the bergs or masses of shore-ice. They had dropped 
all burdens of this nature nea rer their points of detachment. in the high Arctic regions, 
The bergs all bore evidence of ha.ving been rcpeatedly overturned as they were hOl'lle along 
in the clJI'rent. The floe-ice w:\s hummocky, \I Ilieh if! a st rong proof of its ha.ving come from 
open stmits in the polar regions, the ma!<ses looking as if having been frozen Ilnd refrozen, 
jammed together, and t hen piled atop of each other by currents and wind:; long before ap­
pe;lring upon this coast j whilc the berg::; exhibited olel water-lines presenting dillerent 
angles to the prcscnt water·leye l. The ollly discolomtion noticed was probably ca.u~ed by 
seals rc."ting upon and :-oi ling the sLlrf:"lCe. One boulder was noti ced by a. membcr of the 
pll.l'ty resting upon an iccLerg on' Cape I bn'ison in Aug ust. 

This huge area of floa ting ice, embracing so many thousands of' squarc miles, was of 

I lAC. cit., p. 133. 2 Up tbe Hi"cr .i\1oisie, loco cil., p. 82. 
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greater exten t, and remained longer upon the coast, in 1864, than for forty years previous. 
It was not only pre;:sed upon the coast by the normal nction of the Lnbradol' and Green­
land currents which, in consequence of the rotatory motion of the earth, tended to force the 
ice in a southwesterly direction, but the presence of the ice caused the constant pa~snge of 
cooler currents of ai l' from the sea over the ice upon the heated land, giving rise during 
the present season to a constant succession of northeasterly winds from March until early 
in August, which farther served to crowd the ice into eyery harbor and recess upon the 
coast. It was the universa l complaint of the inhabitants that the easterly winds were 
more preYalent, and the ice (i held " later in the harbors this year than for many ,seasons 
pl'evious. Thus the fisheries were nearly a. £li lul'e, and vegetation greatly retarded in its 
development.. But so far as polishing and striating the rocks, depositing drift materinl and 
thus modifying the contour of the surface of the present coast, this model'll mass of bergs 
und (\o:1ting ice effected compnratively liWe. Single icebergs, when small enough, entered 
the harbors, and there stranding, soon pounded to pieces upon thc rocks, melted, and dis­
appeared. From Cape flarrison in lat. 55 0 to Caribou lsland wns an interrupted line of 
bel'gs stranded in eighty to one hundl'ed 01' more fathoms, often miles apart, while others 
passed to the seaward down by the eastern coast of Newfoundland, or through the Straits 
of Belle Isle. 

Secular Risc of till! Land. Fl'Olll all the indications noticed cn~ufl lly by us,slIch as the posi. 
tion of beaches apparently very recently raised above the sea-level, so as to be just beyond 
the reach of the waves, the bnd is slowly gaining on the sea. The Rev. C. C. Carpenter, 
missional'y at Caribou Island. in the Straits of Belle Isle, also informs me that this is his im­
pression gained both from his ob"er\"ations and information given by the settlers. To this 
last source Mr. J. F. Campbell is indebted for the statement in his "Frost and Fire," that 
the const of Labrndo1' is slowly rising. 

R h'cr 'lICI'NlCC P eriod. Owing to the great denudation of all drift material, and the hilly 
charncter of the country, we find no broad terraced river valleys, sllch fl S characterize more 
temperate regions. On the contrary, the rivers nl'e a succession of ponds, connected by 
rapids, where the stream plunges from one rocky terrace to the next one belo\\", taking 
the direction of natural ravines. Though the volume of these rivers dUl"ing the Terrace 
epoch, or periou of great rivers, may huye been greater than now, as evidcneed by a few 
smnll terraces upon their banks, we have no evidence that they ran in much wider channels 
than a.t present, owing to tbe great height of thei r banks. 

L EDA CLAYS. 

l'llCir OCC!lrrenre ilt L (l.Qrador. - At the mouth of Snlmon Hiver, n. small stl'enm flowing 
into the Straits of Belle Isle three miles east of the mouth or the ESiquimaux Hiver, 
occurred a clay-bank about ten feet high , and situated just above high-water mark, 
which was dark blue and free from boulders. H eontnilled in abundnnce Aprl1"rllai3 
oecidc1l1ulis, ScrJ"ljJC3 griilllalldieam. aJ/d Cardillm 1Ir.1!Jf:fill·. 

This deposit of clay is of more recent age th::w the deposits noticed below. ns it was a 
few feet higher, ::md situated more inland. It undoubtedly rests upon the lower fossi life­
rous gravel beds, though I did not see the point of contact. 

Tile most important deposits occurred at Caribou l."land n.t the mouth of the Straits of 
Belle l sle, at Pitts Arm in Chateau Bay, and at Hopeda le. They consisted of sandy clays 
and a coarse grave l found between tide marks, and extending beneath the water. Should 
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the 1)1'o.<:ent banks now lying ofr the coast be rai~cd and cxpo!'=cd to view, we would have 
un identical deposit. All the stones and pebbles of this ancient .<:ca-boUom, fi nely ex­
posed at Hopedale, nrc covered with nulliporcs :llld polyzoa; the Mya. t ru llcatn. still 
remains perpendicular in its holes, and the most delicate i'hclls with their epide rmis sti ll 
a ll, [lI'C unbroken, and their valves often u nited by the ligament The delicate 1'I ly r io­
zoum has preserved its fi ne markings ncady as perrectly as in specimens dredged at 
the present day, and the cases of the deli cate Spiochretoptcl'lIS arc still prc!'=c I'Ycd. li is 
ev ident that th is deposit has slowly and almost imperceptibly r isen i'ome 400 or 500 feet 
withou t any paroxysmal movement of the continent over an extent of const some GOO 
miles iu length. 

Th is r ise of the Labrador peninsuh. mu.<:; t have accompanied the rise of the Polar Re­
gions, including Arctic AlIle l'ica and Greenland, and in f.1Ct. nil the land lying in the north­
ern hemisphere. ,Many facls in the distribution of fo!:'sils in these g laci:l l hed~, and the 
pre$ent relations of these beds to de poRils aboyc and beneath them, tend to prove thnt 
the glacia l epoch occurred Rimultaneously ovel' all the Arctic Regions and the northern tem­
pernte zone, and that tbe ~ubmergellce and Rubsequent ril'e of the continental masses and 
outly ing islands, we l'e synch ronous in both hemispheres. P rofessor I b ughton has summed 
up the evidence of such a r ise from raised beaches and ancient sen.-bottoms, in the Amer­
ican Arct ic Archipeb go.1 T he researches of Dr. K ane in the extreme nort h of Greenland 
enabled him ·'to asser t positi"ely the interesting filct of a seculnl' elevation [480 fee t] of 
the crust commencing at I"ome as yet undclermi ned point north of 76 0

, a nd continui ng to 
the Great Glacier and the uigh nO I,them latitudes of Grinnell L,1nd:' ' ''01. ii , p. 81. 

' Ve need not here all ude to the simi i:"t r osc illations in ~orthern nnd Centrnl E urope to 
st ill g rea.ter heights aboye the pl'esent level of the ocean. 

At various points along the con....,t from Caribou lsi and, where they were abundant, to 
Hopedale, occll l' l'ed in the drift gra.ve l beds nssocialecl with the fOI'~il.s, numerous pebbles 
and small boulder:-; of a. ligh t silicious bedded limestone, which contained numerous Silurian 
fossils. Lieber mentions finding pieces of lill1e~tone on the shore of Auleza.vik J...;ln.nd. 
There ca.n be little doubt that these boulders were trn.n~portecl on icc from the Si lurian 
busi ns in the Arctic regions on the west side of Baflin's Bay. Perhaps their origin may by 
flltUl'c observers be traced to the Si lurian limestones found at the hend of Fl'obi:sher',s Bay, 
by lI alL Such fl'ngments nrc not now to be seen on the floc-icc coming down from the 
north , 

A large proportion of the specie!'! mentioned in the following lists oeclII'red in g reat 
abundnll ce, and in a good state of presen 'ation, so that they could be compared very 
sat isfactorily with recent specimens dredged upon the const. Most of the species, afte r 
careful and repeated comparisons with the recent example:-:, did not present any appreci­
able differences. ] n a few instances there were characte rs found by wh ich the fossi ls could 
be d ist.iugu ished from the recent sllells of the same species, and those I have carefully 
enumerated. 

I ";"IcClurc found shells of thc C!lprina i,.landica, :It thc thc following sub-fomil shell! :It Port Kennedy, !It elcl'!I!ions 
summit of thc Coxcomb Ihnge, in Baring ' .I:lnd, at all clcl'a· of from 10010 .:.00 f~el: S'lzicoro rUg<J!O, Tel/ina J,rozima, 
tion of 500 feel abo,'c the ae:l le,-cl ; Captain Parry, also, has .i!lurlt' arelica (OOTc:t.Ii,), .1Iyn uddt!l'u/foui,<, .llyn /rlmeula, 
recorded the OCCUITCnee of FenU$ (probably Cyprino i5/all- Cardium ,'p" Buccillllm ttllda/um, A cmco ICsludi.w/is, Balo· 
diell) on Bpm 'M artin's Island; :l1Id in the l'cc"nt "orag<' of Ill.! wlllet'al/elMiJ:' - Al'JlClldu ta Al cC/ill/ad;', J.Yarra/h·t:. 
the " Fox," Dr, Walkcr, tho surgcon of the C31>l!d.ition, fouud Awer. (;u;l. p. 3.0. 
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N ullipora pol!Jmorp/ue Linn. This plant occlltTed abl.lllCb ntly at Caribou Island. At 
H opedale it was profusely abtmclan t, growing in J::ll'ge free masses Or encrusting shells and 
stones. 

Eurgee/timls driibae/u'cllsis Verrill. (Toxopnellstcs drobaclticlIsis A. Agassiz. Edimal gram,larrs 
Say.) FI'agments of the shell s and numerous spi nes occurred abundantly a 1. Car ibou Island 
and Hopedale. 

L epralice Belli Dawson. Encrust ing pebbles at H opedrd c. One colony al so on a shel l. 
The young cells were large, with crowded :1nd sometimes perforate, gmnula.ted conical 
ovicclls. The avicularia are situa.ted either in front of the opening, or crowdcd to one 
side, a.nd a.re two in number. Botl! old and young correspond precisely wi th a specimen 
received from Dr. Dawson. 

L cpralia perlusa Thompson. Th is species occulTed on the shells of HI/ceinllm cretaeel.lnl. 
It agrees well with t be la rge, oblong and coarsely punctate recent. specimens. I t is well 
fi gmed by Da.wson in the Gil/lad/ail iVallll'alisi and (:coiogis!, Feb. 1850, p. 15, fi g. 16. 

Lepmlia cilia{(t J ohnst. This forlll also occulTed freq uently with the preceding. The 
ce lls are convex, the :wicuhu·ia arc presen t, projecting O\'cr the aperture. The sllr face is 
punctate. 

Cc!leporaria surclIlaris Packard, Can. Xa.l. Dec. 18(;3, p. ·n o. OccUl'red frequently on 
Lamellibranch shells in large and thi ck masses fLt CuriboH Islund and Hopedale. 

Jlfgrio?ou/1/ subgracile D'Orbigny. (Jlfillepora i,·/llica/a Fabr., :Fa.un. Green!.) Fragmcnts of 
thc stems of this graceful species occlllTed abundantly at both loca lities. 

il!Jpot1l!Jris psitiacC(t King. Perfec t val\'es were found a.t Caribou l.'!i:tnd, and others were 
given me which were reported to have been found three miles f!"Om the mouth of the Es. 
quima.ux R iver. Other sh ell ~, such as a Cardilllll and Gardif(, borcalis, also came from the 
same place. showing tha.t they Iwd been washed out of a. drift de posit on the r iver. This 
species was abundant at Hopedale, where the vakes ad hered by their ligament. 

P ectcn islandiclIs Linn. Th is was not common. Seyeral ponderolls va lves, larger than I 
htl.ye seen elsewhere had the r ibs united into g roups of t.wo or three, sepa rated by su lci of 
eq ual width ; but in young and fmgi le subjects the ribs were eq ually dist ributed, ami dif­
fered in no respect from the li ving young, or from those of the same age f!"Om the drift 
clays of Maine and New Brunswick. 

• 
Yoldia lII!Jalis St imps. A specimen of Yoldi{, ard/crr, received from Dr. LUtken, approaches 

Y. mgatis mo re than.Y. sapotilla. It is, howevcr, longc r, and the lunule is not so shorL and 
dee p as in Y 7II!Jalis. One valve. Hopedale. 

Leda miull[{t Mul l. (A1'ca miul/{a Fabr., Valin. Orrenl.) Caribou I l:iland , rare. Common at 
I-Iopedale . 

. ModialMia discrc'jJalls }dull. Onc broken valve. H opedale. 
fiJ!Jtilus cdull~· Linn. Fragments of large valves wcre abundant, but young shells were 

uncommou. 
Cardium lla!/c!lii Stimps. P roc. Acad. Nat. Sc. Philad. p. 581, 18(;2. This species occurred 

both at Hopeda.le and Ca.ribou Island. 
SerrljJes [Jroll/alldieM (Chemn.) Beck. Caribou Island, frequent. Chateau Bay. 
Astarte Hal/ksii Leach, 20ul. Beechy's Voyage ( A. rJ'arnami Hancock, Ann. Mag. Na.t. fli st., 

vol. xviii., l S4.G, p. 336, pl. v., fi gs. ] 5, 16. A. ificlwrdsolli Reeve, Last of the A rctic Voyagers, 
ii. App. A.fabula Reeve. I. c.; A. Lallrclltialla Lyell; A. cOlllpressa Daws.,- not of European 

loIK ~"'IRS lIoaT. 90C. "AT. I LlST. Yol I. 1'1. z. " 



232 A. S. PA CKARD, JR., ON THE GLACIAL PH EKO:)IENA 

authors.) A finc series of specimens, recent and fossi l, from Labrador, and fossil from Maine 
Il.nd the river St. Lawrence, has convinced me that the numerous variations of form which 
this species assumes, are of' local origin arising fl'om diflerences in habitat or :l.gc. Among 
It number of A. Lmo'cliliww Lyell , received from Montreal through the kindness of Dr. Daw­
son, arc some thinner and morc finely striated than mmal, but 1 have recent specimen >! and 
also fossi!.'! from Labrador agreei ng with them. The species varies in the length of the 
she ll, and the form of the posterior end. but the shape of the anterior end, the sulci and 
the hinge character.'1, arc in all the varieties vcry constant. 

Very e longated forms are li ke II. Wm'!Ulllli Hancock. which we would consider as:t syn­
onym of this species. The varieties A. Hiclumlsrmi and A .fab1!kt have occlilTed in the same 
locality, at Dumplin Harbor at the mouth of Sandwich Bay. Labrado r, whe re I have 
dredged them alive. 

Astarte striata Gray. One specimen from Hopedale. 1t did not differ from drift shells 
found at Brunswick, Mainc. This shell! as it occurs foss il, is thi cker, marc ponderous, 
marc equilaterally triangular ; the beak" are directed more anteriorly, the teeth arc 
much larger, and the lunule broader and shorter, than in 11. B aJllrsii. 

Astarte compressa Linn. (. 1. ellii)lica Brown.) Common in all the beds, but not so abun-
dan t as A. Ballksii. 

Cal"{/ita borealis COI1l". Very abundrmt with the preceding. 
1J(fcoma sab,t/osa Murch. ('l'C/lillft proxim(t nt'Own.) Of frcquent OCC llrrence. 
0!lrlocZ(tr/lt 8il011a Daudin. Several valyes at Caribou l sland. 
P (lIIopcca 11OJ"ve!lica Sprengel. A pe rfect valve of' t!Jis shell occulTed at Caribou Jsland. 
~f/Ja trlll/cata Linn. Both the r-hort and common elongated varieties of this species oc-

curred especially at Ilopedale in great profusion. 
Saxiem'a aretie(t Desh. Large valves occurred in g l'eat profu><ion in all these beds. 
C/llton 1/larlllorCIIS O. Fab1'. Severn I valves wC I'e found at Hopedale. 
'l'eetura testltdinalis GI·ay. One specimen occurred, encrusted with Xullipora. 
Lcpeca eecc(t Moll. (P. ceOldida COli tit. ; P . cerca Mulle r, Reeve ); ft'eql1ent. 
Oemori(t lloacllill(l Leach. (D/lu!om llooc1u'nll erny.) Frequent. 
Mar[jw·/t(l cinerea CoutiI. One specimen. IIopedalc. 
1!largaJ"lla variC03a Mighl. et Adams. Frequent at Ilopedale :1ud Caribou lsland. 
'l'urrilella crosa Couth. As numerous in propol,tion to the sllcceeding species fl S at present 

on the coast. 
'l'urritclla reticlIlalet ~lighl. et Adam". ( '1'. laelea Mull. ) Profusely abundant in both places. 

urritella acicula SLimps. One specimen. Caribou Island. 
Apol"rlmis oceidentalis Beck. Severa\. Cat·ibOlI l sIand. 
LWl((tia grollialldica ~Jiill. Frequent. 
Natica dal/sa SowL. Frequent. 
Admelc virldll/ft Stimps. At Caribou l sl:1 lld. 
Bela robllsta 11. sp. [Plate vii., fig. 12.] No specimens of this species occlU'red at Caribou 

Island associated with the other species j it seems quite rare, and has not occurred in a 
living state. Though very distinct fi'om any of the other :specie!'l, it might be mistaken 
for a very much shortened and thickened B. americana. It i~ much shOl'ter and broader 
than B. wllericanet j the who l'ls are fl ve in number, angulnted, givi ll g the shell a well-marked 
turretted form j tbe fourth whorl is one half to two lhirds aR long :1S the first, which is 
unusually large ill propol'Lioll to the rest of tile she ll. The aperturc it; broad, regularly 
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ovate; can:1.l, long, n:1.lTOW, obl ique, :1.nd not gradually widening towards the apertu re. It 
has much fewet· ribs than B. americana, there being thi rtee n on the lower whorl, where in 
B. americana a rc eigh teen. Length .18; bt·eudth .11 inch. 

B ela amcricall(t Packard. (FIISlIs/llrriclIllIs GoulLl, Invert. Mass. Bela scalaris Packard, Can. 
Nat. and Geol. 1863,- not of 1\1011., Index Moll usc. Gronl. ) Varlet!!. [ Plate vii., fi g. 11.J 
One spec imen occurred fossil at Caribou Island which di ITcreel in no respect from a recent 
specimen dredged in 15-30 r.1. thoms at Sq uare l slan(l, whiel! will be fu rther not.i ced below. 

lJela eX((l'((ta Moll. (DcjraJlcict e:mratc, Mull, I ndex Mollusc. Grunl.; Pleur%ll/a TII!llllaiu8 
" MUll." Reeve, l eon. Conch. f. 345.) Caribou Island. Common. 

B ela Woodialla Moll. (P lellr%ma t/(/rpl/laria Couth., Bast. JOUnl. ii., p. 183. P lellrutoma 
leucosto1Jla Reeve, Icon. Conch. f. 27S.) Caribou Island. The most common species of the 
genus in these deposits, though very rarely found living by us; it is of large s ize and much 
eroded. 

E cl!t dccl/ssata. (Couth.) It occurred very rarely at Caribou Island. 
B ela JJ!!ramidalis (Strum.) (Pleur%ll/a 1"Iifa Couth.) Not common; at Hopedale and Ctll"i­

bOil Islalld. 
lJcla l'iolacea Migh l. et Adams. (DefNtIlcia cylilldl·acc(t ]\:full. I nd. Moll . Groll!'; P lclI1"oioma 

griJlIlalldiw Reeve, 1. c. fig. 343.) Of common OCcurrence a t Cariboll ls land. 
B uccil/!/Illgtacialc Linn. Caribou Island, an imperfect specimen. 
B l/ccimllHgrCJII!alldicwn Hancock. Annals and .Mag. ~Ta t.llist. xviii., p. 329, pI. v., fig;;. S, 9, 

1S46. [Plate vii., fig. 5 b.J Pitt.'s Arm, head of Cha teau Bay ; one specimell , with the 
outer coating of shell worn oil 

B uccinwn (culle Gray. CBUCcllllon scalro·ijo1"mc Beck, SUmps., Can. Nnt., Oct. ] S65, p. 14.) 
One spec imen occurred at Caribou I sland, wanting the lip and spire, but showing well 
the abbreviated lougitudinn l waves characteristic of the spec ies. 

B ucciml/n ulldulatulI/. Mull. (E. wulatuIIl Greene, Gou ld. Dawson; B. laorado1"CIIsc Reeve, 
Packard, Can. Nat. viii. p. 416, ] 863.) 

E llcclllwn cretacelillt Reeve, Icon. Conch, Packard, Can. Nat. viii., p. 4] 7, pl. ii., fig. 5, 1863. 
[ Plate vii., fi g. 7.] This interesting species, now found not uncommon ly on the coast of 
Lnbradol"~ also occm s fossi l not unfrequelltly at Caribou l sland. It di ffers in no respect 
from living forms. 

P I/SItS (N cjJtwlCa) tornallls Gould. Rarely found fossi l at Caribou Island, a nd in the blue 
clay at the mouth of Salmon Ri ve r. 

FI/sus (N cptullea) labradorcllsis 11. sp. [ Plate vii., fig. 8.] Shell fu~i form; whorls moderately 
convex, sutures deeply impressed, the upper ones somewhat flattened, spire elongated, 
acu te, lowcr whorl ventricose, covered with rather coarse revolving stria). On the lower 
whorl :l.re twenty nearly straight, coarse, flattened folds, which on the slicceeding whorls 
run the enti re length of each whorl. Aperture OV:1.tc, columella coneavc, smooth; canal 
model'fLtely long, oblique, sligh tly tortuous, spire a littl e longer tban the she ll. Leng th, 
one inch ; breadth .48 inch. One specimen at Caribou Island. 1t dine rs from .PI/SUS PUltllS 
Reeve ( fi g. SiJ.) in being appa t·ently a much th icker shell, in the longe r cana l, and in the 
more ventricose body of the shell, with the coarscr revolving line...:. 

P USlIS tortuoslis Heeve, Belche t·'s last of the Arctic \ -oyagers, ii., p. 39·1, pI. 32, fig. 5. Our 
specimens difier from the description, in the absence of the long tortllOll:-i cana l which gives 
the species its name. The fossils llave the same convexity 01" tbe whorls. which are cov-



234 A. S. PA CKA RD, JII., O~ THE CLACI AL PIIE~OaJENA 

ered by similar re volving stri:r; bill the first whorl is \(><1.5 contracted at the ol'igin of the 
canal, and the cnnal itself i.'l fl'om half to two thirds the length of t he n"'t whorl. while in 
P. t ortl/081/8 th e c:\Iw! nearly cqunls the leng th of the wilorl. 1n thi s respect it. approaches 
P usrl81wglll0!1I8 Could, from which it is di stingui shed by its ~i ze, tbe g reat er cOIl\,cxit.y of it.s 
whorls, and the deeply impre!-1scd I'evolving lines. 

1n several "'pccimcns of P IISIIS Islwldicils from Eastport, Me., I find Uw ,t the length and 
tortuosity of the callal is su bject to considerable variation. Of two :-pecimcns collected to­
gether at low-wate r mfll'k. one had a sLol't and nC:l rly straight can:ll, while in the other it 
was milch elongated aml t wi sted. J [enee befol ·e separnling OUI" fossil species from P lor­
t!lOSUS ReC\fe, more of the recent shells are dcsirnble, 

This was a frequent shell in the gravel deposit on Caribou Island, and large specimens 
mensUl'ed nearly three inches in length. 

'1'ricllOtropis borcalls Sowb. ct Brod. Not uncommon at Hopedale and Caribou Island. 
Spirorbis glolllcl'({ta Miill. OcculTcd as lI sual on she lls nt Caribou 18lnnd. 
S. l'/frCa Stimps. Only young and f1attcncd specimcns occtllTcd. 
SpifJC/w:toplcrus '!!PUS Sari-:, Ffltlnn liUorali .<.:, ii. }'rng ments of tubes belonging apparently 

to this worm were found fos~i l at Caribou Island. 
Balanus porcatlls Da Costa. Numerous frag ments occu rred at Cnribou Island and fl ope­

dale. 

In the nbove list OCClll" several forms of g rcat intercst which havc not been found fossil 
elsewhere, or in no such profusion, and "'cem to be perhaps ch:11"actcl'isti c of this h'll1na and 
to have ha.d the ir metropolis either in th is area or in Arctic Amcricn, in contradi stinction 
from Arctic Europe. S uch are 

Ollrdilet borcalis, 
AS{lIrle Jj(ll/k~ii. 

}../((I'gariia l 'aricQSfI , 

'l'urritc/&t reticutala, 
'l"I1"1'/~ell{t Cl"OS(I , 

ApQl"r/mis occidcntalis, 
Admete t'il'idula, 
B ela C1x/rata, 

B eI(t IVoodiw/{f, 
B ela 1·obllsta, 

Ceht ameriemw, 
P U8/IS lortuCMIIS, 
F IlSlloS {((bradoI"C1U1l3, 
B uceilllul/. lIl/duloll/lII , 
B IICciwl1II crdaeCllJll. 

From this list the polyzoa are excluded, ~i llce no !':pecies are recorded from Greenland, 
except by Otho Fabricius in the Fauna GrUnlnndica. 

Upon comparing thi s li i-:t with that of tbe ~p cc i cs compri .o;ed in the p"csent fauna, as pub­
lished in the In.t ler pnrt of tbis paper, we can observe how si ln il:n arc the two f;tumu, and 
how peril istently the charflcte l·.'l of the earlier of the two have survived the important 
changes this l'cgion has undergone si nce the glnci;t\ epoch. We have here the present 
Syr tensian f;Ulll:t in its purity) without the intermixture of the few southern form!':, thnt 
have subsequently encroached upon its limits. 'Ve :-; i1all below .<:how where it shaded almost 
imperceptib ly into the Acndian fau na, its nearest .<:outhem neighbor; but now )\'e have to 
determine its most HOl'them limits. 

·Fortunately 1\lUlIer, in his " Index Moll llSCO l'llDl Gronlandix," and Rink,I have noticed the 
few fo~s ils which have occul'red in the Quntemnry clays of SOll them Greenland, n list of 
which is h CI·C given. 

I Ud';;::t o\'er Noro'grunl';lIub Gcognosi af II . ltiLlk. !"idell. Stli J.·. SJ.-rifur, KjOOellhl1vn, 18::'3, 1'. ~G. Thespecici were 
identified by Dr. O. A. L. Morch. 
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Tel/111ft calcarca, P ecten is/alldieu$, 
L ee/a miuuta, 
1I/);lill/s ce/I//is, 
lIfodiolaria discors, 

Cardillnt isla/l([icIIIII, 
Cr!JptodoJl jleZ/lOSIIS, 
O!Jr/odaria siliqua, 
1IfIJa IrllJwala, 

'i'ellilla fra[;ilis (grolllaIlJica), 
Natiea c!aURa B. & S., 
LI~toril/a grimlandica, 

Astarte semisll/ca/(t Leach, 
Astarte corrllfJal{t B row n, 
Care/illln (ApltroJde) griin/alle/icl/lII, 

Jlfga arel/aria, 
P allopwa Jlorrcgica, 
Saxical'll ardica, 

PI/SUS despectus Linn, 
JlIargarila glal/ca, 
PU8IIS gracilis Da Costa. 

l'/w L cda Cla!Js of Anticosti. I n thei r expedition to this isbnd, refe rred to in the" Cana­
dian Nat\ll"nii st," i\.Tessrs. Hyatt, Verrill, and Sha le r found at the southwest poin t of Anti­
costi a deposit of blue urift clay containing Saxicam arctic((. The shells occurred at tell 
feet above high-water mark, while fr[lgment :i we re fouud fifteen feet hjgher. This W[lS t he 
only fossil noticed. 

'l.'1w L eda C/ays of N ew B runsu·ick. An interest ing collection of inve l'tebl'ates, received 
from Messrs. G. F. Mathew and C. F. l-lartt of St. John, N. fl., enables us to add to our lists 
several new forms of very cOllsidel":lble importance. They mostly occurred in red clay 
resulting from the denudation of the Devonia.n and Triassic deposits aLout the Bay of 
Fundy. 

Oplu"ura SW'sii Liitken. St . J ohn. 'l'll is species has been dete rmined by Dr. Stimpson. 
EU/"!JccIu"I/IIS drovacliieJlsis Verrill. Lawlor's Lake. 
Lcpralia /I!la/illa Joh nst . "" 
1IIembrallljJora pilos{t J obnst. "" 
Oeilepo}"(t pumicos{, Ell is. ,". 
P ecten is/alldicus L inn. Lawlor's Lake. St .. J ohn, R. R. Depot. 
P . telluistriatus Mighl. (P. magclkllliciis 1...1I11k. ) St. John. 
L cda buccala Steentp. (L. J(lcksoni Gould. ) 1,awIOl"s Luke. Duck Cove. 
Leda trlll/cala B row n. (Leda portlandica.) Abundant. LrLwlor's Lake. Duck Cove. 
N IICI/[(t alltiqM Mighl. Negrotown Point.. 
.Afytillis edulis Linn. Lawlor's Luke. St. J ohn. 
Oardium is/andicum Cheml1." (( 
C. pill/lIIlalum Com. Abuudaut. Lawlor's Lake. St. J ohn. 
SerJ"lI)es !lrim/mullca Beck. S1. John. I have not seen the specimens of this species. 
Astartc B {/I/ksii Leach. Black Point. 
JlhtcOJ/w sabuwsa Sprengel. St. J ohn. l\Iana rmgo nis. 
JlL grollialle/ica Stimps. Lawlor's Lo.ke. St. John. 
Jl.f!l(t arcl/aria Linn. "(. ",. 
Jl!. Inmcata Linn. Manarragonis. My specimens nrc too fragmenta ry to decide to which 

variety they belong 
Sa:t:lc(t/)(t ~'lIgOS{t L inn. Lawlor's Lake. 
]I{atlca clausa Sowb. " " 
Lacllna lIcJ"/~o"ides. 1...1.ncaster. 

St. Andrews. 
St. Johu. 

Balal/us lWllleri Ascanius. 
B . porca/lls Da. Costa. 
Callcer sp. 

Lawlor's Lake. Bathurst. 
St. J ohn. " " 

I-IU!vlll.!l 005". we. "AT. U I 8T. Vol. I. 1' •• 2. 

Manarragonis. 



236 A. S. PA CKARD. J II., ON TilE G LA CIAL PIIENOLIIE:-l'A 

There were besides well-preserved fragments of a fllcus and a brown nlg:t with a broad 
th in frond. 

Tlle l edlt Ckl!J8 of N ew E nglal/d. CClIeral F ealllrc8 qf drifl (Ic/ifnl in j1fail1c. Before describing 
the beds in which fossils a l'O found in Ma ine, let us take n. glance at the topographica l feat.­
UfOS of this district. and the relative dist ribution of the diflcrent. members of' the materials 
composing the superficial deposi ts of tbe Stale. Th is we are enabled to do from personal 
observation made in scvcml cxcursio lls along the -"ca.·boa rd and into the in teriol' througL 
the wild lands, and from data given by C. ll , II itchcock in the ,. Reports of the Geological 
Survey of Maine," ]862- 3. 

The coast of Maine, while I'llllning in a geneml N. N. E . direction, thus cOITe."'ponding to 
the gencral trend of tl lC continent consequent on the upheaval of the Appalachinn Moun­
tain chai n, forms part of a great indentation in the Eailte rn Atlantic coast, lying between 
Cape Cod and Cape Sable, Nova Scotia. This direction of the coast line, there is eve ry 
reason to think, was determined long befo re the glacial period. ln to this broad bay the 
river systems cmpty thei r water~, flowing. from Cape Ann to Casco Bay, in a general N. W. 
and S. E. direction. The Merrimac, aftcl' leaving thc limi l'l of the State of .xcw Hampshirc. 
flows in a northeast direction to the sca, bllt its gencrn l COllr~c scaward is sou tli eastcrly. 
Going ('u,ther north1 the Saco flows in a very di rect southeast course. This is the general 
course of the Androscoggin HiveI'. At this point the direction of tlie r ivers changes. The 
K ennebec flows due sou th from its head-water:-, Moosehcad Lake. The Penobscot takes 
its rise in the highlands isolated from the Alleghany range, and flows in n. rli rection slightly 
west of south. The S. E. direction is again resumed when we come to the S1. Croix and St. 
J ohn rivc rs, for their course lies nearly parallel to that of the Androscoggi n. While as­
suming thi s general directioll west of north, the mOl/tllS of the rinrs of Mni ne within a few 
miles of the sea chnnge their COu rse almost at r ight nngles, and af:;su me tile N. K E. and 
S. S. W. course of the fiord s. This is qu ite an import:l.nt point in the consideration of the 
N. E. and N. W. coul'se of the drift st rim, and exphin~, it would seem quite satif:;lilctol'i ly, 
the remn rkable diOe rences in the COlll'l'e of the strim :lIang the coast as t1isti ngui :-;hed from 
those in the interior. 

In thi s connection let us advert bl'i efly to the di stribu tion of the lakes in .Ma ine. They 
are by no me:lIlS scattered irregulnrly over the surf:lce of the Slate. The general direction 
of thei r longe l' axes is N. W. and S. E. ; thus they run nea rly.'\.t ri ght angles to the COurse 
of the fi ords or deep bays. 'Ve can also perceive nil arra ngement into two se l'ies: one, 
the innel', higher above the sen. than the o ther, and resting 011 the great wnter·shed of the 
Sta.te, from which flow streams r unn ing north aud sou th. l fwe draw a line t.hrough .Lakes 
Utnbagog, Moosehead, Chesullcook and the numerous lakes (Chamberlain, Webster, 1'c108, 
and Ohu rchill ) which form the head·watcl's of the Alleguash on tbe olle hand, allll the Pe­
nobscot on the other, and also the Schooclic Lnkes and the broad, lake-like expansions of S1. 
John Ri ver, we shall desc ribe a great curve aSi;ullled by this wate r-shed, and which lies para l­
lel to the sea-coast. A lower tier of lakes, inferior in size, as they are of less importance 
in the system of drainage, is also parall el to the coast, and situated just aboye the first or 
upper t:'lils of OUI' great rivers, or at the head o/' liual walel's; - these are Lakc Sebago, 
the large I:lkes lying just above Aug ustn and Bangol" a nd the Gnl.ll d Lakes on the eastern 
border of the Sta.te. At the time of the tl eposi tion of lhe upland c1a.ys, and duri ng the later 
period of submergence when the 08ars and sea·beacbes were laid down in the interior of 
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the State, :tud deep bays and fiords occupied the beds of the present l:tkes, we see that the 
course of those fi ords were at neady right angles to the direction assumcd by those of the 
prese nt coast line. Th is appl ies to each of tllC two interior coast lines. I t is also evident 
tbat the middle coast line is more completc, tbe descent more abrupt at n given point, and 
consequently it is probable that the sea stooel for a great length of time nt this le vel. It is 
doubt ful wbether the inner series of lakes lying on the water-shed were c\'er deep fio rds, 
ns we have no evidence from fossi ls that the sea 1'01':0 O\'er 500 feet above its present le,'el. 

T here i.'1 a special connection between the distribution of the three varieties of clays in 
thc State, which present such different lithological and palmontological, or in the case of 
one, waut of pal::uontologicnl characters. 

A53 we shall see below, the lowest horizon of life occu rs in beds exposed only nea l' !Jigh­
tide mark on the coast, and consist ing of an ull usually tough clay filled with bouillers over­
laid by a g reat thickness of clay, which gradually becomes lighter in its character as we as­
cend to the upper layers. T his is the earlie r boulder cla.y. KeAt we Il aNe lighter brick. 
yard clays with thei r peculiar horizon of life. which are spread over the lowland.:; between 
a line about 25 feet above the high-title mark, and the midd le COlL'lt line from twe nty 
to seventy-five mi les in the inte rior and ri si ng 200 feet a.bo\'e high-tide mark. Again, be­
t \veen this middle CO.'lst line nnd the top of the wateNhed 01' interior line of coast :md the 
bases of the mounb .. ins, occur the moraine clays or unmodified drif't., though all these three 
variet ies of clays evidently gmduate into each other. I n this inland area. there is a greater 
proportion of rock surf:lce exposed. and rt fiu' greater abundance of boulde r;,;, arrangerl in 
clearly marked trai ns, than upon the coast. ln this highland region OCCtll' the marks of 
ancient glaciers, left. in these trains of boulder;::, which were undoubtedly lateml momines, 
and in the te rminal moraines in the form of tumuli and especially rounded hillocks of pecu­
liar shape, consisting wholly of gravel, whicll have been rounded by the subsequent action 
of the sea, and farther modified by the action of the broad rivers of the TCl'race Epoch. 

W hile the general direction of the drift or glacial stri:n in the State is northwesterly, 
there arc t wo other courses, a genera l north and south one, anll more rarely a northeast· 
erly course. 1n analyzing the directions of these shim, as gi\'en by Mr. C. H. ll itchcock in 
the first" Report on the Geology of Mai ne," 1862, for seventy-seven localities, to which we 
would add three localities, Brunswick, Falmouth, and Lewiston, making cight.y in all, we 
fi nd that one of the number alone runs north and south, while sixty-two of the number run 
west of north j and seventeen, or less than one-fourth, run cast of north. Of the sixty. 
two N. \ V. st rim, those occuning in localities in the nonhel'll part of the State have n. 

greater westil/g, (from 40"_50"), than those nearer the coast. On the other hand, of the 
seventeen N. E. striaJ, .the greatest amount of eastillg occurs near the eoast, being from 
10o_~O" . ] 11 the interior the great majority, nearly t.h ree-fourths of all the N. E. stri::c, only 
vary GO_10° from a north and so uth line. One mark on Lake Telos is put down by .Mr. 
n itchcock as 80° cast, but in n. regio n where the glaciation proceeded almost from the clue 
west j this we must think is probably an observation which needs to be confirmed, as the 
majority of stl·iill run frolll 30"-50 W. of N. 

T hus the northwesterly course of the glacial grooves and stri::c is especially marked in 
the interior of t.he State, on the highlands and low mountains, whose stoss and Icc sides 
uniformly ag ree wiLh this course. B ut as we approach the coast, the glaciers, whose marks 
we sec, moved down the river valleys and thus assumed a more north and south course 
and at times, owing to local bends in the depressions, were even de flexed so as to flow from 
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a direction a few degrees cast of north. It must be remembered, as Professor Dann. has 
not iced in his remat-ks all the Mohawk Ri\'c l' glacier, that. the glacial stri:n, when following 
rive t' courses, were made by local glncicrs at the close of' the period of g reat contillental ! 
glaciers, when the snow line was rapidly ascending, and the mer de glace stood much fill,ther 
in the inte l'io t'. 

Such an a l'mngcment of csbtal'!! d('posi/s, as noticcu below, at the mouth of the Andros­
coggin River, OCClIl'S also a.t. the mouth of the Sueo River, and of the Merrimac, and in f.'1ct 
of all the rivel's of New England. III tracing the Androscoggin and Saco rivcl's from their 
mouths back to their head-waters, we shall find rcpented :It in tervals along their coursc, 
whcrcver a villagc rcsts upon the bank, rivCl" terraccs, re'3ting 00 ancient marinc beaches 
altered from ancient glacial moraines, fhnking a former sen-bottom, con.;;:isting of marine 
cbys. ]n traci ng up the Androscoggin, thcse a l'C tinely shown at new Gloucester, Lewis­
lon, Paris, and Bethel, in Maine. At.Bl'yant's Pond is a fine cxample of a g lacial moraine 
lake. I ts nOl'thwcstc l'll end lies at the foot of hills rising ab rllptly a round and partly eD­
clo:!ing it, whilc its soutitea:;t shorc is composetl of' a scmicircu lar allcl'cd mOl'nine ri sing as 
a. barricr between thc pond nnd the river which Hows by it a few rods to the eastward. 
On the sides of all tiw vallcys lying at the foot of thc ,rhi tc Mountains are di stinctly seen 
ILloraine ll ill~, whiell, 10we1' dow n, nre l'c\\,fls!led find modificd into lal(c terraces, whicL werc 
but dilatations of thc la rge rivers, now represented by smalilllouutain torrents flod s tl'eflms.2 ~ 

]n passing from Gorham, X. 11., to the Glen House we sce on each side of the road, fiue 
examples or t ruc glacial morn-inc;; wiJich appa rcntly have ncvcr bccn modificd by thc sea. 
Tilese moraines, presenting vcrtical cliffs from fifty to one hundred feet high, of clay and 
mud :md gravel, arc mixcd in confusion, though neal' the top of the dcposit there is :1. rude 
stratification probably similar to what has been noticed in the ancient momines in the 
Alps. Therc is a Illflrked difierence betwecn thc f;oft, oozy, trcflchcrolls. glacial lllud which 
sticks to the cnclosed round cd, worl1, flnd polished bouhlcr8-, and into which one m.lY :::ink 
almost kncc-deep, and the tough, tCllacio1l8, Illtll'inc clays of (he coast. 

This moraine maHer] observed, in ascending the sidcs of )Jount Wa~hington, to be­
come gradually frecr from the g lacial mud, and the soil through which the bouldc rs are 
scattcred bccomes more loamy ami gnl\'elly. Also, ,HI WC asccnd tbc mountain, the bould­
ers bccome morc angular. lI all' way up the mountain, at a point beyond the limits of 
growth of the deciduous trees, where the spruces grew f!'Om 30 to 40 fect high, the drift 
was almost wholly composed of houillers, onc half or whidl WCI'C angular, while the other 
half were I'oundell. As we ascend higher the rocks continuc to grow morc angnbr, unti l 
just beyond the limit of trec;':, at a hcight of 4150 I'eet, both thc bouldcrs and gravel are all 
angular. At th is height no foreign bOllldcrs of rock diflcring from the pecu lia\' slate which 
forms thc SLLlllmitof thc mountain. and which, as Prof. Leslie obcrve:o,3 is not found at the buse, 
we re obscrvcd. The sides of the mountain, and the summi ts of .'\JOl1nts J e lfcl''<o:on, 1\ dams, 
Clay, ;tllll Madison, arc sLI'cw n thickly with ftng uhl' nHlsses or gru nilc and mica. slate conta in­
ing s ta.LLl'otidc in grcflt abundance. Thc ,. Lcdge" is an eJUbos~cd and I'olluded rock 38·10 feet 

! By cQI,lilleufal gillcierJ Wil would not oon,·e,. the idea of" 
,i"9Ie, broad, unbroken iee·dome extending frQUi one occan 
to Ihe olher, but rather of a '!I,tern of V1l>t ~as of ice cappiug 
the principal waler-shetb of E lUtern Xord, A U1erica, and 
sellllmg branches down the principal ,·alleys. Thi~ may be 
(ulumed, Ihouglo man)' year.! of oi.I!Jervatioll, in British Nol'\!' 
America. especially, are nceJeu to pflJI'C the existence of 

such ~:\$ of ice capping hro:ld arC:lS of thouSllnu! of square 
lIliles. 

'.! Sec "lIitchcock', Surf.'1(;C Gcolog~." 8milb.$OIIi:lll Contri­
but ioll" " 'e 1"011111, howe"er, rather con.ider the" U1oraill" 
lermce'" of Ihal leal'llcd ill"csligalor, as remodelled gladal 
1ll0r;line~, whid, aL a later f"'rio\l [oru,ed 1lIlL;(!Ut Lc .. elln. 

3 l'roe. Amu. I 'kil. :Soc. 
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above the sen. Above t his point no grooved 01' striated boulLlers were pe rceived. I ndeed, 
t he re are no indications of the action of the sea. in any ueposits noticed beyond a height of 
fi ve hundred feet above its present le vel, so far as I could discover anyw here in this g rou p 
of mountains. Tbe salile Ill:!y be saitl of .\Jaunt E:ata!Jdin. in Maine. The uppe r 10(tO feet 
of its height is free from rountled trnnspol'ted boulde rs. The sUtnmit is strewn Hliek ly with 
huge :lIlguln r blocks broken 00' by frosts /i'om the subjacent strata. At tlte height of flbo ut 
4000 feet above tile sea, n.t t.he ,. i:i lide" on the south ::;ide of Mount K n.ta hdi n, is :J., large 
mass of glacia l moraine matte r which bas escaped denudatioll, and t uis encloses frequent 
rouuded {tnd poli::;hecl bou luerti of fossi ls of Lhe s:t1ne species of Silurian shell s and of t he 
same silicious ::;[ntes as arc found in SllIt a few miles northwes t, on Lakes Webster and 
Telos. Tile origi nal fine glacial mud ad heres firmly to these pebb les. They we l'e c vi­
delllly rounded IJY glnciall:itrcams and the pressure of t he icc itself, and not by the actio n 
of se:L waves, for writers have noticed a. Inrge percentage of such rounded pebbles ill the 
moraines ill the Al ps. Pm'a lle l cases of a Lrfln .~ fer of g lacial matter f!'Olll lower to higher 
levels kl.\'e been noticed by geologists bot h in tilis count ry and in Northern E lll'ope. Ap­
paren tly tbe bou lder containi ng the ~ilurian B rnchiopods came from the horizon now de­
veloped on Webste r a nd Telos Lakes, as t he species 1 collected frOltl both loca lities is t he 
same in the beds at Webste r Lake as that fou no on t he mou nta in. Tile theory that the 
boulders we re car ried up by icebergs seems untenable, since the pa ren t beds are but 
about twelve miles dista nt. 

Above this point on the mountain there were no loose, roll ed Louluers, but t he peak was 
covered by loose blocks detached by the powerful dis rupti ng agency of the frost from tho 
underlying rock, as in tbe five bighe r peaks of t be ,Yhite Mountains, ;lntl tile highcl' of the 
mo tlntain.<; of LalJracior auove the rounded hills. 1000~2000 feet Ilig h, ;It th ei r base. It should 
be noti ced that the summit of .Moun t Katalltlin is a true" needle" or sharp peak, bei ng a 
short ridge on wbie h two Inc II cannot walk abre:lst with :;afety, and along wl lich in wel or 
windy weathe r it is perilous to walk from ua nge r eitller or slipping down 01' being blown 
over the preci pice wbich on each siele descends Iholls:\nds of feet. Th us it seems reason­
a.b le to inft! 1' that the f;ea has not risen more titan perhaps five or six lHlndred fee t above its 
present level ei ther ill the IlIOlintainous portions of New EII,!.{land Ot· OVC!') 200 feet in any por­
tion of the Labradur Peniuiiu la, On the otlter banel, tlte \rIli te Mo untai ns and the highe r 
mou n tains of Mai ne all seem to dine r f!'Om the higlt mountai n,,; in the nortltern tennination 
of L;l1ml,ilor, in presenting olle grand stoss ~lI1d lee side. Tlte long slopes towarll the north. 
west, and t.he llI urnl southea,.; L bees are as well marl.;ed as t.iLe etUbo:-;,.:cd rocks rising out. of 
LiJC lowlands at their base. The highest five bunch'eli feeL of Mount Washing ton; and p!'Ob· 
aLly tbe summits of Lhe surrounding peaks, and t.he top of l\ lount Katal tdin, prubably, 
:'I S sta.ted by Profe::;sor Agassiz, rose to break the otherwise icy expanse, as at the present 
day granitic pe:',ks ri .o;e out of t.he me,' dc glace in tbe Alp.". Green land, S pitzbe rgen, and 
Norway. Thi::; diflc rcncc bet.ween tilC N, \Y . and :-;. E. !<.ides is especially seen after riding 
th rough die" Notcl l" frolll Conway, a nd then taking tile new Cherry J' lollntain !'O;ld fro m 
tbe ,. Notch" around b.y way of t he Lown of J efferson to Gorham. All the nnrrow valleys, 
deep preci pices, the more rapid ton'eul,<;, [lIlII the lovel iest as well as grnndest scenery, is 
found all the soutl lerly aspect of the tnou ntains. On emerging from the ,. Notch," we soou 
come out in to the broad inlen'a ls and tracts, many square miles in extent, bordering tbe 
banks of the Ammonoosuc Ri \'c r; and there is a gmdutll, steady a,.:cent rrom the plain up 

>I:!)WI!Ui UOiT . soc. SAT, "'ST. V ol. I, I '!. 2. 6 1 
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to the folummil of the mOllntain. in striking opposition to the sudden 3!<ccnt from the oppo­
site side. 

The deposi ts of grave l uniformly spread over the temperate zone, cnpping the clays and 
lying unconformably upon them, nrc, l conceive, derived from the upper pn rl of the original 
moraine malter, and it is not ncccsiin ry to explain its prc:;cncc by introducing n. new and 
more recent g lncin l period . Thus a continuity can be tmced between the gnwcl ueposits 
as they occur unconform:lbly to the clays benc:ltb, and a'l they ocelli' in the ',"h ite ~Jo un­
Lains ill nn unwashed, undisturbed stale, where they form :t pnrt of the original g lacial mo­
raine Ill:lUcr,difTering only in having 10."5 llIud in its ma1'S and mo re gmvel, and ill lying at. the 
top of the ma.'!s. Th is is the na tura l a rrrtngeme nt of moraine matter n~ llesc ribed by writers 
on g lacier .... who s tate that the mud ii fonned at the bottom of glacicr8. while the gmvel, 
transported blocks, and detrital mattcr arc Ilurled dow n by a'\"alancllcs upon the back 01' 

upper surface of the g lac iol'. Tho ~('a, as it gmflua lly encroaches upon the terminal mo· 
raine of the retreating g lacier, wou ld naturally seize nnt! tbrow clown on its bottollL the 
fin ol' mud of the lower pnr t of the mora inc ma.s~, and the heavier gravel and trains o f 
boulders would retain their posi ti on throughou t tile entire proce.o-s of delludation. It is 
thus that the g L'avel,,! sands, ami t rain<; of uouhlers are alwn.ys uppermost in the ~e ri cs. 

The great point of interest in connection with a glncia l thcory, is to learn whether the 
Whi te 1I1ountain<:. and larger moun lnins of :'IIaine, were centres of g lncial action like the 
mountains of Rwitze rl and, ;O-;candinavia, Greenland, and the Ilim<ll aya :'Il ountni ns, in jhe pl'es­
ent day, and the Highlands of the Briti"h 'Isles, of ~ew Zenlnncl, nnd the Bocky Mountai ns, 
formerly, It would n:ttul'a lly be fHlppo."ed that at the close of the gbcin l period, tit cre would 
be left nbout this g ro up of Al pine heights small glaciers dc;.:cending the ntl l e..r~. 

Since this papel' WfiS presented fol' publication, additional obse rvations made in the 
White Mo untain Va ll e.r~, watered by the Androscoggin nnd the t rihutn ries of the ~aco, 
aflo l'd proofs that locn l glaciers rncliated from the celltrnl penks fl S in the Alp~ nnc! moun­
tains of ~orway. At J ack ... on, X J I.. 0 11 Thorn Mountain. which lies ju!'t. ~o\lt h of Tin 
l\loun tnin, there nrc some wcll·m:lI'ked glaci:d scrn/ches running N. 25 '·V., and which 
po int directly towards .Mount Washingtoll, whic h -"tn nds at tue head of the '"fIlley of the 
Ellis Hi\'e r, On the ... arne mountain find hills lying below, are boulders of' mica. slate con· 
:lining numerous crystals of ~talll'otide, bediol of' which occur only nenl' the RtIlnmit of 
Mount Washington, from which they must have been t r:tn.<;ported. 

The summit of Mount Keal'l"n l'ge, 3,lQO feet high, i" rounded by icc, Dr. C, T, J ackson, 
in his " Heport 011 the Geology of l\'cw Hamps hire," states that ltnlf way lip the mOlllltain 
the drift scratches I'Ull X 30~ W .. being about tlic same cour."e as on "horn :'\Jountain. He 
also states that Oil .Mount. Chicorlla the .<;tri <l.~ I'llll ~l. 35 W. (S. 3,:10 

E.)1 which i~ tlLo gen· . 
e rnl CO ll\'f;.e of lhe O~~ ipee VnJlcy l':ou thea.<:t of this peak. 

On a, hill just cast of Goodl'ich'~ Fnlb, on the Elli~ Hi vc!". arc vcry distinct ice·mal'ki; 011 

pol i~ lH'd surfaces, with st ria:- rUlln ing N. 30 \V" find lunoid furrow.::; with the opening of the 
crcscen t pointing up the vnlley in tllo ~nlllC general diL'ection as the grooves, 

Crossing over the mountains into Chalh:tm, X. Jl. and Stowe, Maine, into the valley of 
tbe Cold HiveI', nBothel' tributary of' lhe :'hco. we find anothcr set of stria:! I'HlIlIing in quite 
a di flcrent direction . On Speclded MOllntaiu, which lie . .:; ju:->l caRL of -"Iount noyce, the 
grooves and iunoid fllrrows point N . .I 5 E .. fo llowing the cOllr..-e of the \'nlley n.t this place, 
and aiming, so to speak , al a higher peak to the Xorth amI East. 

On Al ount lhldfhce. 3600 feel, high, th ree 0 1' foul' nlii cs :;o lltlmest of SpeckleJ ~lountnill, 
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the glacia l g roo\'es are very clearly indicated both below flnd di re:ctiy upon the summit. 
H ere they rlln N. 10

0 

W.; and it might be mentioned that tile Cold River Valley turns 
more to the sou theast at tlJis point. On it shoulder of 1,110 mountain, three hundred feet pe r­
haps below the summi t, the lunoid furrows arc ve ry abundant. On the Slll1 l111it of this 
mo unt.ain, which is made up of a light-colored fi ne f'yeni te, were :~ few boulders of it pecu­
liar porphyritic syenite, with oblong crystals of albite. .Following the N. 100 \V . com'sc, 
less tban a quarte r of a mile, we t raced this traill of boulders to th l! pa l'ent rock Oil Peaked 
Mountain, of which this mountain is composed. This elevatiou is perlzaps one hundred 
feet lower than that of J)JounL Baldface. 

Again, crossing the high range of mountains over into Gilead, in the Androscoggin \Tal_ 
ley, glacia l ma rks occurred on a bigh ledgc Il eal' the river, indicating that the ice moved 
from the northwes t, pUl'."uing the gClleral course of the valley at th is po int.l 

H ere, then, are good proofs of d istinct systems of glaciers radiating from a centr:ll mer de 
glace which probably capped Lb e White Mountains. This dome of icc Illust, so far as our 
slight observations show, have been soon subdivided into local gla\jier~. wh ic h pursued 
their rou te down the diOcrent vall eys to the sea. Thus following down the Androscoggin 
River, at Lewiston , :ls I am informed by Mr. George J. \Tarney, th l! icc-marks rllll nearly 
north and south, corresponding with the course of tile vail!.:y ftC that place. At Brullswicl;;, 
on the sea-slzore, there arc deep furrows runni ng in :l nodhweRt direction. lollowing the 
ancient courSt! of tlw r iver where it undoubtedly entered tile sea up to:l la tc periud of thc 
Terrace Epoch. 

There is the clearest evidence in the remains of te rraced beaches that, 80 C:.u· as we can 
judge by the foi lightly stratified state of the drift materi:d, :zll tile present valleys of the 
Whi te :'Iollntain streams, viz.: the Peabody River, the Ellis Hiver, the iSaco, Ammonoo­
suc aIHI Moose rivcrs, which radiate from the Lase of :Mounl Waslzing ton. were form erly 
occupied and fill et! to the depth of many hundred feet by large bodies of water. Thus 
in the Glen the Pt:abocly Hive l' is Oil its northwest bank lillcd by :t sc ri e;; of terracc." whicll 
rise fOlir in number up to at Ica~t 1000 fect nbovc the b~ye l of its junction with Ihe Andros­
coggin at Gorham, though the tc rraces a re best marked six miles from its mou th. The 
higher of the tcrraces arc broken into hills, the ,. moraine terraces" of P rofessor E. I litch­
cock; and in tbeir characters Can be noticed all the modifications so fully descr ibed ill gen­
eral terms as wcll as in a more detai led form, in Dr. I Litchcoek's :· l llustmtions of Sur/:lee Geol­
ogy." Simi la r moraine terraces witlz the lower lying, amI consequently Hlo rc l"CCl;!n t terraccf' , 
fl re seen bordel'ing t.he other stre:UllS just named. The Illoraine telTaces ascend tbe .sides of 
tbe mountain at least 2000 feet above the le\·el of tI le Rca, anel thc ma :o: -:e~ of sligh tly '<trati­
fi ed drift material, fo um1 4000 feet above the .-:e:l1 arc perhaps a continuation of the fO ame 
moraine ter race, being drift ma.ter ial paltirtlly arranged by wflter, probaLly vcry fresh. 

1 Since lhis paller w<u placed in the p ri nt c r·~ h,1mls, Mr. S. IC" W. pi. H;" E.) ,. T hese la't furrows point down the 
G. L. \' 0 ' (: t hu~ wril{·s Illll- pro,·jug the exi.lcncc of a Pea- I'c'lbOOy Valley. Kc'" · the Aillinc J lothc al Gorham. on cad, 
body B"(' r gl,'<"ier, whi,· h mov .. d dow!! from the northe:H ~;'I~ ofi lle ,·a lle) of til<" P~ahod .,· H j,·~ r , ,ne high, 5Ie.'p clilJ~ 

sitlc of )' IOllnt \\' " , hin.zton, and al.o conlinni,,!! our Iheor~· of of Hnm o< lified ,Zlacial drift . whi .. h mll' .. l he Ihc n·mnant~ of a 
a u A m1ro$Co.(l"gi n l: i ,·cr .z laeie r. " I not i ~c' I las t ~ullllll e r, fnr_ lerlU in a I morai ne throw Il acro.<_ the '·.1111')". while the 'uore 
row~ 0 11 lop of Mouut Jh) es run ning about S . . 100 E. ( N. 400 superfi,·ial and lll i,lollu pOrZ ion~ of d,u Illoraine bavu \.Ieen ,.e­
\\'.) ma~ nctic ; wbilc about a mile up the 1I10nllt " '"shing-. mo,I.-II,·, / inZO 110,· ,.'yer terra,·.·" uf \\"hi,·h tl,,·,·c aro two set..;". 
Ion earriage.road are furro w$ run ning S. 300 W. ( N. 30" I~) , I.>(>a u 1 ifu II~· lll:lI"k",j; e'l",d.~ 11)" II,," de h~ tcrra,·es of the 1110ut h 
:md about two miles up, S. 250 W. (N. ZjO E.), magnetic. or tI, ,, 1'0'.100011· I: ;,·"r. in frotH of Ihe Alpine 1Iouse. Jl r. 
T he varia lion of zhe !leedle thereabouts i ~ about 110 " "., so \ "Q.i;C :.1'0 'U).!l>C>IS that Ih<.\·' 0101 l'eabooJ Hi'·er j!lacier, if I 

tloat l hll rO'0l1l("(o01 (,O li rsCS of lhe fur row~ woulol u..,: on 1II0unt ma~· H'nl uro 0 11 II,.. ""'l're,.-ion, may h"HI J alllUied up Ihc 
lJa,cs, :s . .">40 E. (N. ;;4" W.), antl on i\lou nt Washington, Androscoggin at Gorham ."' 

• 
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and I'tmning d Q/1'1I stream. T be slight :;:eclions seen in the lowel' iHCis of the moraine ter­
races pl'csented, by the arrangement of t he boulders and shingle in reference to the whole 
mas~, quite a striking rc~cmblrU1cc to the present po!'ition of the boulders in the mountain 
strcal1l.\l. All the stones were so nr ranged as to prc>:ent a s to,,-'! ~idc toward the mass of 
wate rs pouring over them - the longe r slopes of tlH! stones alwilYs f:\Cing lip stream, tbe 
steep sides down strC:l.m. T he stt'cam had nrrnnged Ihe stones large and slllall with refe r­
ence to g liding Dye!' its stony bed with as little hind rance and fric t ion as possible.l 

It is tlius evident. that. during the Lake Perio!], 01' Epoch of Grent. Hivers, these White 
Mountain glens were filled wit h g lacial lakes, rest rained by barriers thrown up by ter­
minal moraines. whic h the $;u ppo~ed previous pl'c5ence of the sen. was not suflieient to re­
mO\'el but which yielded to t he power of Inrge masses of wnter running down stream 
throug h the mountain gOl'ge~. ~Iigbt remnant."1 of these h uge glacial deposits sti ll ex ist 
as t erraced fJ'esh-water beaches on eucu side of' the deep mountain valle.r~. 

L ()caMies q/ F08sibJ i,t N el/J Euglal/d. Starting from the bordel' of £\Cw Bl'llllswick we will 
proceed to describe in detai l t he characters of' the drift beds a nd their fo<:si ls, going sOllth 
and castw"nl."I. 

Calai~. 
~even mile.") be low Caiai;.:, on the banks of the St. Croix Hive l', is a deposit de. 

scribed to me by Mr. C. B. Fuller of' Portland, wh ich ngrce5. ns :;tatcd by him, 
with the claJ's of' K1.stpol't and Campo Bello Island. Mr. Fuller fou nd bere L cila tl'lll/cata in 
abundance. lorty. fi ve feet above the lenl of the river. 

I 11m ll iso indebted to J\"fr. Fuller for lhe fo llowing list of ~hc ll .s fo und by Mr. De 'Lask i 
two hund red and sevent een feet :lbove fh e se", three miles above tlte Fox 1."land Thoroug !J. 
fa re at .North Ji aven , in a bed of marine c1ny ovc rla id by u layer of" bille sand" cighteen 
inches in t hi ckness:-

P ecten ;skmilicI18, JI!!J{ibls u bdis, As{arte semlsuleata, SerJ'li}cs !J1'iillhmdic/ls. Sa.ric{(1'lI di::,torta, 
jlJj;a ((reI/aria, Jf!l(t {/'III/ca{a, B uccil/llm Ul/dllltdwlI. H!lccil/IIIII tenlle Grl1,r, jyatim pllhilla (!Jr(jl/. 
lalldica), JJalal/us bala/wides. 

Profcf'sor A. E. \ " clTill IJ:1.s found at Prince's Point, Eastpurt, J\binc, lXI/Cilia all­
EflStport. 

ti'llllt ( ... Y e:rpaJlR(tj} Jl{{tcoma sobl/loRa, )f IURca, Cardilllli islwulic/IIJ/, Saxieam /'/!gO$a, 
:1.nd P hoias crisjJata L inn. These specimens ] bavc scen. 111)(1 abo h:1. \,c collected with ~Ir. 

C. B. Fuller, li pan the isbmi of Ca.mpo Bel lo, at the shore oppo:-litc L ubec, l eda tl"llJlcata 
(portkmdica), J[acoma saollloP((. Jf!l(t al'cllftl'ia and lJ /tccimIJII III/dlllallllli. These occulTed just 
above high water-mark, in a blue clay ua nk twenty feet lhick, resti ng 0 11 the rocks unde r· 
ly ing the island. 

" I am indebted to Professor Oamlin of Watcrville College, for a list of fo:-.sils from 
\' awml1c. the Waterville clays, which are ill the co ll ege cabinet and were labelled by Pro· 
fessor Loomis sevcral years since. Amon ,!; them were P llJ'jllll"(1 lapilllts, and ft l \ 'atica. Thcre 
wcre seve rnl specimen,", of B lICciJ/ll1II griilillllulicl(lII. The liilt :1.l so contained (( jlJ!Ja arellaria, 
]l/ucl/la miliqua, N. tellu/fI'? j1!!Jtillis eilutiJ, P I/SitS trmllttl/8, IJalwlIIs, find remains of :l.. Crustacean, 
togethc l' with a, c raL's claw." 

Beds :t.t Ha nga r. like those fit Gardiner. contflin Astarte iJallksii Leach, Astarte compassa 
Linn, (ell/plica) and Nj;a arellaria 

I My all~ulion h" ing I.!e~" Coilled 10 Ihis melhOlJ of al'- AMi'll,il!! oj MUr!, I ... as incited on the !pol to exte nli Ih" 
ran:,::e tlu.'nl of 5tO"('$ 10rlllil1g Ihe hell of a <1rt'3m u~· a p:n· t'Onll':l.rillOn 10 the material ~oll'posillg Ihe mora ine terrace. 
agraph, a"'] WOOI]·cut illu~lrntion, in Sir Ch~d"s L.,ell's 
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The following species were collected by my friend Mr. C. G. Atkins, from the 
river bank just above the dam. 

P CctCIi islalidiclls Linn. Abunchtnt as usua l. 
L eda pOI't{andica H itchc. Abundant. 
NutltuS cdulis Linn. Abundant. 

24 3 

Augusta. 

Ostrct:a canadensis. T his species is inse rted on the nllthority of Professor Desor, as • 
SP CCI-

mens collec ted by him are in the Museum of this ~ociety. 
As/arlc comprcssa Linn. (11. eUll)/ica Brow n.) Common. 
Astarte scmisllicata Leach. Frequent. 
Astarte striata Leach. Rare. 
Cardium piJ/lwlatul1t ConI'. Not common; nl so in a coll ec tion made by Profe~sor Desor, 

in the Museum of this Society. 
Scrn})es gril/llalldicus Beck. Frequent. 
lI/acoma gronlandica Stimps. Common; showing that the de posit was ncar the upper 

level of the Laminal'ian zone, as n.lso does the presencc of large Jf!JOJ and .Af!/tili. 
lIfacoll1(t sablllosa Sprengel. Common and large. 
M!J(t tl"llllcata Linn., val'. uddcl.'allcllsis. Common. 
Afj;a arel/aria Linn. Abundant and large. 
Saxic(lm arctica Desh. (S. rugosa Linn. ) Common . 
. Natica c/allsu Sowb, 
iVatiea grilnlrmdica (Beck.) Both species ,rel'e not uncommon. 
B uccillwn grolllal1dicliln ITancock. Of the usual frequency. 
B llcciml1Jt teulle Gray. (B llccimrm 8C(l/arijormc Beck.) One imperfect specimen. 
B tICC/IIUIII glaciatc Linn. One specimen occlilTed, 
B 1ICCilllllrt muil/laiwil 1\WlIer. A specimen collected by Desor is in the collection of this 

Society. 
B alall1l8 Hameri Ascan., collected by Mr. C, G. Atkins, occurred :1t Yn s;salboro, 
The deposits of Gardiner possess great interest owing to their \lI1u::; n:t1 thick. 

ness, and the r ich assemblnge of marine invertebrates which occur from the 
G.1rdiner. 

lowest to the highel' strata, and from the occurrence of the teeth of the bi::;on, and of the 
walrus, which were dug out of the beds at a d istance of fi fteen feet from the top of tlt e 
clay, during Sir Charles Lyell's second visit to tbis country. He states that the teetli of 
the bison were forwarded t.o London, where they were identified by Profe~sor H. Owen. 
The intermingling of the bones of the walrus and bison in the same beds, shows the g rent 
range both of Arctic and Tcmperate fo rms during this period. 1t is p!Hallelized by the 
similar intermixture of L eda tl'Ul/ca{'1, now peculial' to the seas of Rpitzbe l'gen, witli shells, 
for example, Cardium pillll/da/llm, more characteristic of the present (huna of Maine, Thi::; clay 
formation rises in conical hills of o,'e1' one hundred feet elevation above tbe leve l of the 
rive l', rising from the rail road, which is eighteen feet nbove high water, and twcnty feet 
above the sea level, while their summits are cnpped by thick beds of coar>;e marine gra.vels 
orten thirty feet thick. The marine gr~wel which overlies tbem h:t s been greatly dcnuded 
by the action of the l'ivel· which has fOl'med out of this mMerial thc series of river terraces 
which rise about half way tip to the summit of the hill:,. This clay formation extends con· 
ti nuously clown the river to the coast, constantly spreading (Jut into a bl"Oader area and 
rising into low hill s and broad undulating fields as it approachcs the coast, there pre!-;e nt· 
ing beels of similar lithological characters, and with much the .-;ame zoological assemblages, 
as at Brunswick and ~aco. 

1Ir. .'101f<S Bon. IOC. SA T. lU ST. Y ol. I . I't, 2. " 
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A section givcn in the a~ccnding order, ~hows the follow­
ing s Llcce~~ ion of beds and theil' chamcteri,.;tic fostiils :-

1, A few feet of unfoJ:l.'i iliferous gr3.\"el resting di rectly 
upon the g nei:;:s rock. 

2, A fcw inches of a ~andy grit, which wcathers into 
an exccedingly hard sandstone, rich in life, containing 
Jfcmbl'amiKJra llIlIUi(,((lIfl, Lep,'ali(t 1:w'iolosa, P eclt'll iskmdi­
CIIS, PaJldm·ii/(L (lI 'ellosa, .ls/(u·te Banksii, A. elliptica. SCl'I'ipes 
[Jdjlli({Jul if..' lIs, _,"atim eial1sa, P I/SIIS lorI/alliS, B llf..'cililllll [Jriillllmdt'­

cum, Simi lar gritty sands a rc fOllnd in patches in the clays 
aboye, 

3. A soft black clay with n. Rtrong odor of marsh mud, 
containing shells and the remains of' Algx . 

4, These beds gl':ulually paRS into wlULt thc brick·makcrs call " bar clay." l t is about 
scvcnty.five fee t thick and is vcry linely laminated, very cvcnly bedded, consisting of lay. 
ers an inch thick, 8cparntcd by thin laminm of a. purc silicious sand. It also contains n. 
few polished and I<cralchcd gneiss and grcenstonc boulders scattcred through its muss. 
Hcrc nearly all thc f'ossils mentioned in the accompanying list OCCUI'. 

The lowest bed of gl':l.vel I did not mysclf see. but it was desc l'ibed to me by lite fOI'mer 
pl"Oprictor of n. poLtery manuf:lclory, as rcsting directly upon the solid rock, as it is often 
penetra.ted in boring for wclls, and is thus found to be absent in many places nbout the 
town, as vcry frequcntly thc rock is rca.chcd dircctly ufter digging tln'ough the black mud 
or clay. Most oflhe wc\l~, after be ing sunk twcnty-five feet, terminate in this soft cb y,and 
thc water is unfit for usc j while vcry deep welli', sometimes sunk scventy.five to one hun­
dred feeL down into tile stl'alum of clean pure gravcl, afford thc purcst water. 

The gritty beds nCar the bottom of the f'eries of clay strata coulain deeper sea forms 
than those abo\"e, and thc paleontological evidence leads to the concluf-l ion that they 
formed a. ~a.ndy, shelly boltom like OUI' f-Hlbmarine ballk !:!, swept by compara t ively swift 
ocean ClIITenbi j that at a Ia tel' pe riod the currents wcre not so sl rong j that the sea boltom 
changed into the flool' of a dcep bay or estua.ry, in which ri\"er sil t accumulated, wherc the 
most delica.te shells lived, and thc X atim de posi ted its cl!gs in bl'oad, thin. platter.like 
masses, and littoral shells, such as Jf!/(t anel Jli;tilu8, abounded. Again, tile watcrs growing 
freshcr, more river sand took the place of mud, the shclls d i ~appcared from the loamy strata, 
and then came a.n era. of denmlatioll, and thc deposit of the sea. shingle and beaclt sand, 
which fillcd up the hollows and inequalities of the boulder clay . 

H..cturning again to the fossiliferous clay~, they were found spal'ingly stocked with boulders 
of gneiss and argillaceous 8late,oftcn highly polished, with shclls firmly adhering to them, 
a.~ if pressed upon thcm, sincc they wC l'e fla.ttened out, brokcn and cracked, All these 
clays, like those everywhcre observcd in Maine, whe t'c weathered, present a rudc and un­
stmtified steep cliO' with a slight talus of stolles at tltc bottom, The shells 11l Ost character­
istic of tbis deposit werc X llcllla allii'll/u and the two spccies of A s/arte, Jf!/u a/'uwria, and 
JV!/till/s cdlliis. Owing to thc pressure of thc superincumbent f-l tt'ata, many of the she ll ~, es­
pccially the .• Yucullt, werc greatly flat tened. Hnd di ::; tor ted into a. ,'aricty of forlils \'C1'y diller­
eut from the na.tural shape, reminding liS of the distortcd shell s of the palxozoic rocks. Sev­
eral forms, if' pl'escllted to one unacq uainteu with th is fact of dis tortion, would bc readily mis­
taken 101' distinct species, as they nrc oneil elongated wi thout being flaUellcd, or cracked 
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and broken ill the least. In the Saco beel s, and in other beds generally, some forms o f 
Serni)es fjrol/!alldicu8 arc much flattened and slightly elongated, differing in this respec t 
greatly from the recent specimens, but all the changes of fo rm eyidently took place after 
the death of the animal. The mammal ian remains occurred in the upper part of this series 
of beds. The bison teeth were taken out by Si r Charles Lyell about fifteen feet from the 
surface. Througho ut the beds occurred in abundance concretions of clny, easily crumbling, 
which assumed cylindri cal or spheri cal forllls upon being hardened by CXpOSlll'C to the air. 
These ha.ve nlreacly been noticed by authors. They arc evidently conc retions around tbe 
fronds of Algm and animal rem:tills. They are very plentiful, ancllHLve been observed in 
abundance only in beds of this horizon. 

These beds of clay become more sandy as they reach the top of the deposit, until the 
beds grad uate in to a loamy, sandy clay, affording our best a rable soi l. All these bed .... , 
wi t h the exception of the lowest gravelly strata g raduate into each othe r. 

5. Resting unconformably upon t hem is a. thi ck bed of marine corHse g ravel 01' shi ngle, 
which evidently once formed :t continuoul' sheet of sand, - an ancien t sea-beach, and is 
now mostly rearranged (6) into river terraces. 

Total thickness of the entire formation. ubout one hu ndred and thirty feet. 
The clay beds containing the fossils enumerated below are gently inclined toward the 

east, dipping at an angle of about 10° toward the pl'esent bed of the river. 
L epmli(t II!Ja!ilut Linn. On Scrrlpes griilltandicus. 
L eprali(, mrwlos(t Johnst. Several patches in shel1~ of BlIccinum. 
Membralll}JOra ((mc,'lcan(t D 'Orb. Occurred on PlIOlas aispata. 
P ecten islalldicus Linn. Lnrge anel coarsely ribbed; not very abunda n t. 
Ledet uuccata Steenstp. (L. Jacksoni Gonlcl.) Of the typicnl form. 
l\r,./cllllt al/liqua Migh l. Very a.bnndan t, and fine ly preserved, the greenish brown epider­

mis preserving its original hlle and lustre. Some very large and flattened forms occurred 
with those much clong:ttcd and much shOl'te l' from beak to lower bonIer than in the typ"­
ica l, ventricose form. 

lJI!Jtilus ed/llis Linn. The common form, youug and old, were very abu ndant, and also the 
variety pelll/cidus . 

.i1f!Jtilu8 diJcl'epalls. (Jfod/o!al'ia nigm Gray.) 
Astarte compre8sa Linn. (It. elliplica Gould.) 

of A . B ank8ii. 

A fcw valves. 
Abundant, but not so common as the forms 

Astarte B anksi'; Leach. (A. Ric/wl'd80lli Reeve. ) Common. The fos.<.;il forms agree pre· 
cisely with t hose living, wh ich I have dredged abund nntly in Labrador. 

S ernj)es fjl'ollkmdicus Beck. Common. 
Canliwlt plJl1wlalllm Conr. Frequent. 
P alldorillU arellQ8r:t Sacchi. A few valves. 
N!Ju aJ'eu{(1'ia Linn. Very abundant. 
P 1101({s erispata Linn. One valve larger than common in recent forms. 
Natica c!amet B l'od. e t Sou-b. Some spec imens were g reatly flattened, the spire appear· 

ing: as if' d ri"en in to the body of tbe shell. 
B lIccinm/t fjdillkmdic!lllt H ancock. This species occllrred in a brokcn and generally imper. 

feet Rtrtte. Some were large and the waves ve lY much developed. Others occurred 
smaller, with the outer layer of shell on; corresponding with fonllS from Portland and 
Augustn, and agreeing well with the characte ristic drawing in Lyell's papel' on the foss iJ 
discovered at. Quebec by Capt. Bayfield (Trans. Geol. Society, vol. vi. 1842, p. 135). 
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li'uS1I8 (SljJlw) IOrllf(lll8 Gould. Frequent and of large size. 
Spirorbis sp. 
Balanus CrCllallfS Brug. Frequent. 
Balanus Hamen'. Frequent. 
lIgas ar({lIea (Linn.) The claws quite la rge, showing that they belonged to individuals 

of maximum size, occulTed !'arcly. 
J1Ialln{l/s rillo811s Cuvier. Th is was first detected by Mrs. F. Allen of Gardiner, and identi­

fied by Sir Charles Lyell. I t is rarely found. Sir C. Lyell, in a letter to .hhs .. Allen, ob­
served its occurrence at Saco, having been found by a person in that town. 

R osmant8 oOC8US lll iger. J n the cabinet of the late ftI rs. F. Allen is a walrus' tusk which, I 
am informed, was taken to London by Si l' C. Lyell and identified by Professol' Owen. 

B os americall1l8 G mel. [Pb,te v iii., fig. 18, u, b,] A third uppe l' molal' und first premolar tooth 
nre in tbe collection of .Miss Allen of Gardiner, to whose kindness in loaning these unique 
specimens I am greaLly indebted, A second uppel' mobl' belongs to the museum of tbis 
Society, They :lgree in ::tll respects wiLh those in a skeleton in the museum of this So­
ciety, 

Lewiston. 
From ft deposit of al'en:1.ceous clay finely laminatcd, has been taken, at a height 

of one hundred and ten feet above the sea, a fi nely presel'ved specimen of Astm'ias 
vulgaris Stimps., which is in the museum of this Society. Neal' this locality jlf!Ja ((reI/aria 
and L eda il'llllcala ha ve been forwarded me by my friend .Mr. George J, Varney of that city. 

The drift depo~its at Brunswick contrast most wide ly with the equivalent 
beds which we have described as occurring in Southern Labrador, All the 

Brunswick, 

th ree divisions of the drift here develop their characteri stic features, Resting upon the 
grooved and str iated (N. 'V, and S. E ) gneiss rocks which underlie the town, we have a 
th ick bed of blue tenacious fossiliferous clay which inclines gently toward the south, Upon 
th is lies the brick-yard clay, ot' modified drifl. into which the lowest beds graduate, which 
is always well marked, and f0l'l11S a large proportion of the "'1'ablo land of the town. It is 
exposed for miles n.long the shores of Casco Bay, on the river, and artificially. ] t is from 
this bed that most of the boulders are derived. Again, resting upon the boulder ci:"ty, and 
filling up its irregularities, is a broad sheet of stratifi ed sand which forms the ar id pla in 
upon which the town is situa.ted. It is fOllr miles long rrnd five wide, nnd slopes gen tly 
toward the sea, at the rate of :\bout fifty feet in three miles. This sandy plain must for­
merly have been the bottom of a shallow estuary into wbich tbe Androscoggin emptied its 
waters before the Tel'l'ace EpoclJ, while the immense bodies of water were draining oll~ 
during the elevation of the coast. For it was aCte l' the depof:ition or th is immense body of 
sand, evidently tbe terminal moraine of a local glacier, which scooped out the r iver bed of 
the Androscoggin, that the river was turned eastward in its comse, and emptied its waters 
into the Kenuebecl nner which these sands were reassorted into tenaces. 

These te rraces are six in num ber UPOli the south side of the river, while upon the oppo­
site, or Topsham side, there are but two str!light parallel ones which run nearly east. and 
west, following the coursc or the river at this point. Upon the south, or Bmllswick side, of 
the rive r, thc highest and earliest formed terrace is indistinctly marked, nnc! turns south­
ward f!'Om the rive r at nea rly r ight angles to its pre~e nt bed, The remaining ones arc 
longer, more pel'fecLly formed, and assume successively a. direction more para.llel with that 
of the river, un ti l tile two lower and most recently formed terraces lie nlmost exnctly par­
allel to the two opposite ones upon the northern side of the rinr. 
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The locality of foss ils situated farth est inland is at the t' R tilroad Cut," two miles and a 
hal f westward from the de pot, eighty feet above the level of the sea, and about three 
miles dis tant from it. Upon the western slope of the gneiss hill through which the 
road has been blasted, lies the fos.si liferous blue clay. At this point .J.Vucukt (lILI/qlla, Led(, 
trullcala (port/al/dica), ll fj;tilllS cdulis, Or!lptodolt G'ollldil~ l1fya a/'cllaria, Sa.ric!lv(l aretica, and 
P andorina arellosa occurred. 

By d iggi ng for the construction of wells, anywhere through the sandy strata of the town, 
the bllle cLLy is found at the depth of ten to thi rty feet. Besides the shell s of Jf!la arell{tl'ia 
and Afjtillis edulis in all singes of' growth, we find in thei r usual relnti\'e abundance, .N/lcllla 
antiqua, Leda /rllllca/(, (podlalldica), and occasionally P Ulldor/lI(t (/renosa. 

These beds correspond perfectly with the higher beds of the Leda clny on the Kennebec 
and Penobscot r i vc rs, n.nd n.t Portland. 

The lower horizon of fossiliferous clnys is develo ped in se\'eral localities ou the shores of 
Casco Bay, one of the most interesting of which is found at high-tide mark on the western 
shore of Mere Point. The shores of the IhIY, in the more ret:red arms nnd reaches, are 
largely composed of cliffs of the boulder clay, which thoug h always stratifi ed, con."isting of 
3. to ugh bl ue clay at the bottom of the beds, graduates at tbe to p into a lightc]', more loamy 
clay, and abounds ill sea,·worn err:l tics. Where this boulder clny has been denuded on its 
sur/heel the land is invariably found tlii ck ly stJ'ewn wi th boulders, more so than in the more 
recent brick-clays f:.trther inland. BesideR the remai ns of sea-weeds were stems of a sedge­
like plant :lnd smalle r po rtions of hnd plants too indistinct fo r identification. In the upper 
part of the beds, near the surface, concretions of clay formed about the stems of vegetables, 
occurred in great :lbundanee. 

L eprabll lIilida (Fabr.) Rare. The living form has not yet been detected on our 
coast south of Greenland. 

L epralitl w/1/u{ala (Fabr.) 
H!!potll!!ris psiliar:m K ing. One valve occurred. 
J!lltclda (/I/ii'lu(l Migld. (1' ( expallsa Reeve.) Abundant. 
L eda buccala Steenstr. (1' ( Jac/;solli Goul tl.) Numerous. 
Leda trlmca{a Brown. (1."- porllal/dica Hitchc.) NUlllerous. 
P ecteJl18hllldic!ls Linn. V cry abundant and large. 
Serripcs fJriillkmdiclIs Beck. Common. 
Mr.u:oma sabl/losa Stimps. F requent. 
Astarte compress(t Linn. (A. eUiptica Brown.) Very abundant. 
Astartc BaJl/;sii Leach. Rare. 
A~/arte8triala Leach. Rnre; fine large valves. [Plate vii., fig. I.] 
lIf!la trllllcai(t Lin n. The short form frequently occur red. 
Saxic(tNt (fret/cel Desh. Numerous. 
F USU8 (NcptllllCU) tOri/alliS Coul d. Abundn nt amI very large, some specimens nea rly four 

inches in length. 
"B llccillmn 111/dulatllm MiJller. Large. Specimens occurred of Loth the SL Ol·t common 

form, and the long variety which we h3.\'e only scen growing in Labrador. 
B alanu8 porca/lls Da Costn,. (B. crellalllS Brug.) Abundant. 
The drift beds at Portland restino" UpOll B ramhall II ill, a rounded gneiss hill 

Portland. 
17 5.& feet above the mean sea level, di p at rathe r an unusual angle, 1 5~-25°, 

""'''0'''' 1I0iT. ~oc. :SAT. "LaT. VOL. 1 . 1'I.~. 
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S. E. and N.W. on each side of the hill, following the naturn l declivity of the rock. 
Thev :lQ"rcc closely with those described at Gardiner and AlwlIsta, with sii'Th t local varia-. 

~ " 0 0 

lions ; consisting, in the upper berIs, on S. E. side of the hil! 0 11 ennal Street, of more fre. 
qllcnt allcl'Il ations of arenaceous beds. First, in ascendi ng order, is a bed of 
hard blue clay containing the numerous deep-sea forms enumerated below, 
which have been foun d at this locality by Mr. C. B. Fuller, without whose kind 
assis tance this list could not have been prepared. These beds of pure clay 
P:ll;S into beds con taining patches of sand and grit, until at a. level varyi ng from 
twenty. five to forty feet above the sea, followin g the slope of t he surface, the beds 
nre composed of sand, with an almost cntire absence of boulde rs, but contain­
ing a few angular pebbles of quartz. These sandy beds alternate wi th thin 
beds of fin e sandy mud, in which abou nd yery perfect casts of Euryec1u"lIlIs drii­
bac/ticlIsis, numerous valves of Sel'l"Ij)es, united vah·es of j11!;lilus cdulis, and very 
perfect casts of the holes of j1fya w'cl/(tI·i{t (see fig ure 4, near the to p), showing tha.t 
the :lnim:ll after death had been replaced by mud, which had becn w:lsl.ied into 
the empty shell, thus proving the tranqu ill ity of the watel'S of that period. 

FI(.UfI ! 4 . 

'\'e han neve r found living spec imens of' llfyft arella}"ia of sllch g reat size and 
abu ndance growi ng with Scrn/Jcs griilllmuliclIs, and in almost equal abundance, as 
the latter is usually, in Labmdor, only found in from ten to twenty f;.lt l.ioms. 

Seclionofloed, The presence of E III'!)cclliIiIlS in abundance also shows that the sea could on ly 
atl'orlland,1[e. have been four or five fatilollls deep, while the beds of cby lower dow n in these 
series lIlUSt have been depositer! in a sea ten to twenty-five fitthoms deep. 

Th is deposi t is ullconfonnaLly capped by very thi ck beds of coarse s:lnd and shingly 
gravel, p recise ly as at Cardinel', and about Boston. T he lowest beds of tough blue clay 
a rc of t he S:lllle origin as at Mere Point. .l3 runswick, whi le the briel, yard clays inland ure on 
the same ho rizon with the higher and more sandy beds. This point WUfo! mm'e exposed to 
oceanic currents ancl tidal action, as evidenced by the frequent alternatio ns of sands and 
sandy beds of clay, while the brickyard clays were deposited in estuari es and quiet pro­
tected bays. In these frequent alternations of beds of sand, whicll by their even ly bedded 
strata indicale a period of great tranquillity of the sea, we sce evidence of a continued, slow, 
and almost imperceptible dcpression of the laml during all t his pe ri od. 

B UI"!)cc/u"lII/s drijoac!tieJ/sis (Mull .) Found by MI'. E. S. 1I10rse and myself vcry abundantly 
anel we ll prese rved in nearly enti re casts on Canal Street. 

Esclirll"{t e/('flulltllkt D'Orb. Canal Street .. 
Siomafopora czpallsa Pack. On E ucciullm U//{ZUlatIlJII . 

L epraita sp. 
Jlfemuralll}JOra {llIIericalla D'Orb. Th is well-known forlll is not uncommon on shell s. 
P ecten grolllalle/iclIs Sowerby. Specimens frOIll Mr. C. 13. F ullcr were thus identi fi ed by 

Dr. Stimpson. (P. simi/is Laskcy? Fuller in t ile R.eport of the Maine Scientific Survey, 
186 1.) 

P ecten islwu/iclls Linn . ] n the usua l abundance. From Mr. E. S. Morse. 
N l/cIl/a anfiqwt Mighl>;. Bost. JOUl"Il. Nat. llist., iy. 18H. (.LV: inj/aia Hancock. Ann. and 

Mag. N:lt. H ist., 1836. ) Common. 
Led(t buccala Steenstr. Frequcnt. From ~h. Fuller. 
L elia {cllllisIllcaia Couth. Th is I have rcceivCli from 1111'. Fuller. It is a well-marked 

spec imen, ag rceing precisely with the living forms, :lnd is readily separatcd from any varie-
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ties of L . Zmccata. l ts occurrence here and a t Saco is interesting, as showing that this 
loca lity was a t the northern limi ts of the Acadian fonm a of the Quaternary period. 
Yoldl(~ }J!Jgm(J;u Mli nster. (Xucllia lClIlicula 1\1 011.) I have compared the fossils with the 

recen t shell from G reenla nd labelled " {elllicula .Mulier," received through the kindness of 
Dr. C. LUthn of Copenhagen, and find no diffe rences between them. It is not uncommon 
both here and at Saeo. From Mr. C. B. F uller. 

jl.fgtil1l8 cellllis Linn. Very abundant in the higher levels of the clays associated wi th 
Eurycchilllls drobac1u'clIsis and ScrJ"ljJcs groilialldic/Is. In n. higher bed in another part of the 
city occurs rt beaeh deposit. formed largely, accord ing to Mr. F uller, o/' the comminuted 
angular fragments of this species, and among them occulTcd n. valve of PlwUlfJ crispata 
Linn., now in the co llection of .Mr. C. B. Fuller of Portland, who has discovercd most of 
the forms here en umerated. 

Astarlc cowprcssa Linn. (Not A. comprcssa .Montngll, FOI'bes, and Hanley; A. elliplica 
Brown.) Common. Mo rse, li'u ller. 

Astarte B allksii Leach. Abundant. Fortns closely resembling, if not identical with, 
specimens of A. La/(Jrelltiall(~ rece ived from D r, Dawson show that the latter is but a 
variety. 

Astarte striata Leach. Not infrequent; associated as usual with the preceding species, 
Astarte l((dea Brod. et f.:owb., Gould! Rare. (Fullcl'.) . 
Cardium lla:lesii Stimps. Hare, Fullc l'. 
SernjJcs !}I'du/lmdiclIs Beck. Abundn nt in what must have been the bo ttom of n, much 

shallower cstual'y than the species is now know n to inhabit. On the coast of L '1brador it 
abounds in muddy bays, t cn fathoms deep. 

Madra pol!lllclJl(t Stimps., Smith. Mise, Coil., no descrip tion. (Ai ovalis Goulcl. ) Not un­
common at Zeb's Cove, Cape Elizabeth.1 

Macoma salmtosa Spgl. I n t he usual abundance, though not so much so as in the Labra­
dor deposits. 

Bolen cmn:s Linn. Collection of Mr. Fuller. 
jJt;;a arellaria Linn. Abundan t. 
jJt;;a {rltllca{a Linn. Common. 
Saxicam ardica Dcsh. Common. 
PlIO/as crispalrt Linn. Ra re. 
Murgw'da cil/erc(~ Gould. Harely round. 
Nalic(! ({flill/s Grne!. (11~ c/ltl!srt B rad. e t 80wb.) 
N aticrt (LulIali(t) griilllalldica Beck. Frcq llen t. 

Frequent. 

N atica ( ibll{wrojJsis) £sUllldiut Grne!. ( 11~ Iwllcoides Johnst.) 
B uceillllJn 1!1/dulatwn Muller. ( B. /ltbraelorclI8c Reevc.) 
B llcclilllmplectrltnt Vfll'. P ackaf·di Stimps, Can. Na t., Oct.. 1865. 

• 

Coil. Portla.nd Nat. II ist. Soc. 

Dr. Stimpson q uotes his typical rccent specimens rrom nea l' Beh ring's Straits, where they 
"were d redged alive in twenty to thirty fathoms, in t he Arctic Ocean north or Bchring'~ 
Straits, by Capt. J ohn Bodgc rs, U. S. N," 

B ttccillwn ToUclIi Stirnps., Can. Nat., 1865. Frequcn t. 
B uccillwlt grolliandicwit H:lIlcock. Frcq lI en t. Specimeng in the Collection of Mr, Fuller 

agree well with Lyell's fi gu re of" B. (lllfjulosUIiI," a. synonym or this specics. 
B 1(Ccimllll crctaccuJJl Rcevc. P n.ck., Can. Nat, and Geol., Dec. 18G3, pl. ii., fig. 6. 

I See also a ! i~LOf fo"il~ found at this locality by Or. Win. Wood. PrDc, Portlond Soc. Nat. llisl., i. 1862. 
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FUSIIS (.Ncptullca) lO- costatlls Say. A specimen has been received from 1\11'. Fuller. 
P IISltS ( N eptIlIlCQ) to},llai U8 Could. Frequent. 
Spirorbis nmdiloidcs Lnmk. 
Balal/lls pOl'catlls Da Costa" (B. gemclIlatlls Gould. ) Frequent. 
£ lIp a(JuJ'lIs B ernliardwJ Slimps. Specimens of claws were rece ived from l\fr. Fuller. 
Hyas (IIYIIIW Leach. Fine large specimens have been received from Mr. Fullcr and 

Rev. E. C. Bolles. 
Callcer borealis Stimps. Numerous specimens from ' Vcstbrook, with the preceding, from 

Mr. Fuller. 
The beds at Saeo arc brickyard clays on the bank of the Saeo River, about tcn 

Saco. 
miles from its mouth, and ag ree very closely with the same beds at Gardiner, and 

arc doubtless on the same horizon as the beds at Westb rook , occurring about the same dis­
tance above the sen.. Mr. Fuller has very tho roughly explored these beds, and the numer­
ous specimens of fossils received from him rlg ree precisely with those from Gardiner. The 
Nt/Cil ia al/tiq!la and iVatiere have been fb.ttened out by pressure as in the Gardiner specimens. 

IdmoJica at/alltic(, (I. pJ'lIillosa Stimps.) Hnre. 
Modiolaria discrepans Mull. Frequent and very large. 
N ucukt alit/qua Might Abundant. 
Y oldia 1nyalis Couth. 
Yoldilt p!J!!/I/((!a iVIUnstcr. (Y lentiellla Mull. ) 
Led(t iemrisulcala Coutl!. Not common. 
Lcda (Yoldia) arctica (Gray.) Parry, Voynge, 1824, p. 2-11. (Led(t IT/oleata BI'own j L. port­

(andica l1 itcl!e. Snrs, Foss ilc Dy releveni nge r fra Quartaerperioden, l SG5. lIr,lClIla sitiqua 
a.nd sUlcifem Ree ve. Belcher's ,. Last of the A rc t. ic Voyagers," \"0J. ii., pI. 33, figs. ], 2, 3, p. 
186.) Very abundant. Found, according to Torell, at Spitzbergen, in from li ve to th ir ty 
fathoms. 

Astarte B all!.-sli" Leach. 
'l'hracia COII/'adi Couth. Broken and flattened specimens a re not uncommonly fonnd. 
TlmlCi(l trllllca{{t Mighcls et Adams. Usually tbe specimens arc somewhat broken and 

distor tcd. 
Pane/Qm tllNnea/a Say. Vel'y common. 
P alle/orilla (/I"Cllosa 1\1ull. Not frequent. 
Butta occll11a .Mighels. (JJ. scatpt{, Reeve. Bclehe .:s U Last of the Arctic Voyage rs," ii. 

apl" p. 3!.l2, xxxii. 3, a, b, c.) Also occurred at Scarboro and Westbrook frequently. 
flfcllcstlw (/tbllk~ Mull. ]i'ine large spec imens. 
Natica ajinis Goulel. (.N clausa So\\'b.) Of large size, as at Gardiner. 
There are similar beds nt Kennebunk , and also at South Berwick, where the bones of a. 

seal ha.ve been found, as mentioned by Dr. C. T. Jackson in hi s Geology of New Hampshire. 
In similar beds a.t the slide of the PreslIm pscot in Wefi t brook and also in Scarboro, a. 

Macoma [Plate vii., fi gs. 2, 2a.] which is closely allied to, if not iden tica l with, .llfacoma j usca, 
occurred quite freque ntly ; it was collected by Mcssrs. Fuller and Morse. 1t is more 
ventricose, but olhenvise of the same proportions. From j l.f. grolllallC/iea it is readi ly dis­
tinguished by being larger, much more ventricosc, much more produccd anteriorly, while 
the posterior end is more rounded anti prodl\ced, wanting the truncate appea.rance of M. 
griilllalldim. The ligamental no tch is less distinctly marked. 

Length, 1.08 ; breadth, .32; height, .70 inch. 



O F L A BRA DOR AND MAINE, 251 

The oCCUI'l'encc of this species is of gre[tt interest, as showing that at this point on the 
coast there waf; a decided increase in the temperature of the post-pliocene sea" owing prob­
ably to the in fl ucnce of some branch thrown on' from the GulfStre[un. Two other shells, 
members es pecially chara.cteristie of the Acadian faun:l, such as P ClIldor(t Irilil/cata, and L eda 
/ellllisulc(tia, fi nd here their 1l10.:;t northern lilllit. T he occmrence of A.~t(lrLc cas/all('a at South 
Bel'\\'ick, mentio ned by Dr. C, '1'. J ackson in his Heport on the Geology of New Ham p­
shire, is a further proof of the boreal char:lcte r of these beds, in distinction from the sub­
arctic 0 1' Syrtensi:Cll beels of eastern hlaine and the Sl. L:twrence ]~i\'e ! '. 

The beds a t Portsmouth, X II., as noticed by Dr. C. T. J ackson in his Geologica l Sur­
vey of New lIampshire, are identical with t hose of Sn.co :tllli Westbrook. li e states 
therein that Mr. John L. Hayes found Lcdlt (J, r,tcula) podlmulic(t assoc iated with II Sal/fluino­
taria," at a level ih irty fed aLove hig h tide, in blue plasti c clay. '1'ilis is the most south­
ward limit yet know n of L ct/a portlrmdica. 

At Point Shirlev, as has been shown by Sliml)son, t he beds dill into the Rea . s . 
.; POUlt hu· ey. 

over a J'ocky promontm·y at a n angle of 18°. The forms therein cont:li ned [Ire 
almost excll,t.'; ivcly members of LlIC Yil'g inian fauna, being found fl,bundan tly in t he waters 
south of Cape Cod, and ag reeing precisely with t he fO Rsils discovered by DesaI' in Nan­
tucket, and by Redtle1Ll in Brooklyn, Ne," York. A t this poin t the Acad ian fa.una seems 
to have merged into a more southe rn assemblage of [[ Himals. 

A t Poi nt Shirley D r, Slimpson reco rds I the OCClll'!'ence of the followin g specie.':, which 
"OCC\lI' in t lie uppel' part or the stratum of bl ue clay and pebbles wh ich crops out from 
under the coar.-;e drift " : -

B alanlls 1'1I!J0SIIS, 

.M!Ju (frclla l'ia, 
S olen Clllf/S, 

Jlfactra Rolidissilll(l, 
V CI/IIS maeel/ol'ia, 

A stade sillca/(t, 
Jl slm'le castal/ca, 
Cal'dd{t bOIWllis, 
11!JJtillts Cdllh~, 

JIg/ilas modiolus, 
O::;!1'{1'{t borealis, 
F usIIs dcceillcostatus, 
Buccinwll plieQswl/, 
JJllccillUIit t}'h'l~tatl/m. 

The specimcns which 1 collected were mostly much WO l'll , as are many of those from 
New York and KanLucket in tbe Museum of thi$ Society, collected by l\1ess rs. Desol' 
and Cabot. 

The following species occur in the neighborhood of Ke\\' Yo rk city : ­
r ~eJHls mercel/((I'ia Ln.mk. 

. New York City. 
1V((.88(( ( fl(j(Ouma) obsolc/{t Say. Specimens of both species are in the Mu-

seum of this Society, and ag ree precisely with thm;e from Point Shi l'l ey. 
Olll' knowledge of the drift. beds southw:ml of Point ~h il'l ey is comparati\'cly scanty, 

owing to the few fdssils Lllat have been round in these beds, and preserved for future !'cfer­
encc. B ut tllC interest of the f; ubjcct is g!'catly enhanced by the t:] ct, tbat thc!'e strata 
rest direc tly upo n the middle tertiary beds at Nnntucket and Madlia's Vineyard, and in 
the vicinity of New Yol'i~ City, as it wou ld seem from Mather's statements in ihe Hepol't 
of the Geological Survey of New York. ] n n.ddition to t.his, the rilCt that the cont:lined 
fossils are forlll .'; now living in the adjacent seas il eated by the warm currents thl'ow n off 
from the Gulf Stream, and thus have almost wholly lost their characte !' as an arctic glacial 
assemblage, shows that the transition from the cooled areas of' the Gulf of St. Lawrence 

I P roceedings Bost. Soc. Nal. lJi,I/. \·01. :I, p. 9, IB lB. 

1ollt)lOlHB HOST. soc. SoIT. !!1ST. V ol. I . l 't.2. 64 
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and northeastern Maine was sudd en, and no mOl'e dis tinctly marked tuan :tt the present 
day ; - any light t11l'0W11 upon the characters and distribution of this formation south of 
Cape Cod possesses the liveliest interest. 

'Ve have been led to beli eve that in the drift p erioc11 tbe present course of both tbe 
arctic Cllrrent and the Oulf Stream existed at a vcry ea rl y period of that epoch f't'O!1l Lab­
rador to Florida, amI the abundant pahcontolog ical evidence now before us proves th is to 
h:tve been the ca~e. It is most }Jrobn.ble that du r ing the pe riod of g laciers in the northern 
prut!'; of the continent, the g rowth of th e coral reefs of .Flo rid:t and the West lndies was 
not in terrupted; and that ;1. sub-tropical fauna existed in South Cat'OIina, contemporane­
ously with the sub-arctic fauna peopling the seas of the southwestern coast of Maine, and 
the more purely arctic, glacial fauna, inhabit ing th e ·walc rs of L..'1b rador and tLe Gulf of 
St. L:"I.Wl'ence. 

Messrs. D esaI' and Cn.bot I h::1\'e happily filled up the gap in our knowledge of the beds 
on the coast of ~ew England ly ing just south of Cape Cod_ in a papcr which we were not 
awarc had been published until most of this arti cle had been prepared f01' the pres~, and 
subsequent to tbe publication of an ab::; tract of the present a rticle in the Ame1'i can JOUl'­

nal of Sc ience and Arts, New H:wen, Janu:1ry, 1866. 
The authors g ive a section of tllC drift beds, seven ty-two fee t in thicknes~, at Sancati 

H e:1d, forming the e:\RtC1'11 extremity of the island of Nantuck e t, resting upon twenty fee t 
of a brown clay which is refe rred to the Miocene Tertiary, whicb is considered as probably 
contemporaneous with a similar clay underlying the drift at Truro, Cape Coel, amI a lso with 
the brown sandy c lay at Martha's \ ' ineya rd, proved Ly Sir Charles Lyell to be miocene, 
Resting unconformably upon the brown clay arc beds presenting th e following ~ee tion in 
the ascend ing order. (1. ) a bed of' gmvel, -two fee t ; (,;I. ) homogeneous white sand,­
foul' feet; (3.) tough clay, ve ry similar in it.s aspect to the plasti c clay ne:ll' Paris, except 
lhat it contains :t gl'ea t many nodu les of fe rrug inous s!11ld, - one foot ; (4.) " an o)",':, tCl' bank 
one foot thick, inte rmixed :lI1d cove red by (5.) lal'ge masse:; of Se,pullt ; wlJ ic b nre like the 
oysters, in th eir natural position," with m:1llY otbe r $h ell."~ -lo U1' fee t; (G.) a stratum of 
worn fo; hells which" bear e vident tr:1 ces of' exposure, th e "aJrc~ of the bivah'es being gen­
e rally isolnted, and the B alaill/8 dj ;.: integ r:1ted ami more or Ie."::! worn,- two feeL" "Above 
t.his s trat.um of loose "hells lbc re j .-; found (L l'1e rie1; of layers of s:lnd and g ravel, ·with a 
thickn e,,,,:s of nearly fill y feet, in which every va ri ety of mate ria ls may be ~ccn, from the 
fincst sand to t.he coarses t g rfL \'el." The~e beds dipped westward from five to fifteen de­
gree~, the beds Lecoming less inclined from below upward. 

'Ve quotc at length th e conclusions of the authors, as the pnper is not g enerally acces­
sible lo American students :-

" Conce1'1ling the drif't overly ing the ter tiary clay at ~b. ncati , it is obvious fl"Om the regu­
larity of t he strata, and from tbe very perfect sta te of preservation of the l'ihells imbedded 
ill il, tha t. it has noi.. undergone :tny violen t di ~ t. ll l'ba n cc !'; ince their deposition. The si)c­
c ies collected by us in the above·mentioned 0),8te l' Lank an: the following:-

Vell118 1Uf}'cCnal'irf, plenty, 
llf!J(( (frcJI(lJ'ia, plenty. 
0 8/rca bore(lll~~. a beel sevel'nI fee t Oliek. 
A /'w tr(llISl'Crsa, very :tbundant. 

80len ellSl\ abumbnt, but very brittle. 
A ,li(lrtc cartallcu, mtller I'nl'e, 
Cardillt borcalis, rare. 
Clllllill!}ia tdlilloides. ra.Ule\, l'{tre, 

1 " On the Tertiaryanu more recenl Dellosir~ ill Il ,e Island of Nantucket." By E. D esor anu E. C, Cabot. Quart . 
J ourll. Ueol. Soc. Lo.!clull, \"", p. 340, Feb. 18-19. 
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Crcpidu{{t lornica/a, abtlndant. 
B llttilll/Ill 1IlIJalwlI, rather rare. 
---- p{iCOSIIIII ~ abunda nt. 
Nass(t ob80td ({ ~ :1 bun d it n t. 

tril:itlat({~ abundant. 

Sca{aFia griill{raul/ca, rare. 
B a{IIIII's rll:;osII8, very abundant. 
SerpII{a. formi ng::t layer seve ral feet th ide 
Pagllrlls pallicaris (cla ws). 

"Now these al'e, wit,hout any ex cep tion, the ."'ame ~pecies that a rc found living on the 
shore of Nantucket and Cape Corl; and as they me :lil in theil' natural po.sition, the bivalves 
having almost always the t\\'o val ves united, flncl the Venus being cOlilmonly half open, 
just ag they are found on the beaches when the muscle.s bave re laxed after death; we may 
fairly illfer that in thi s pa rt of t llC continent at least., the cl imate has not undergone any 
conside rable change Rince the deposition of tbese fossils. 

"The presence of a ~; tl'fttum of disi nteg rated shells of the i'ame .o.: peeie:-:, resting upon the 
undi stu rbed oyste r-bank , may easi ly be accounted for by ft somewhat mo re viol ellL action 
of the tide:,:., wbie b deposited in t his irregular manner a part of the she lls which we rc 
washed off li'om tile oyster bank itself, ill the same way as is the case now among the Kan­
tuekct shoa ls. 

"Until last yea r it w:)s assumed by tile geologiBts of t1lis country th a t there were no fos­
sils to be found in the drift, !;outh of Lake Chnl1lplain and the State of Maine, when one of 
us had the good fortun,C to discover sevcral Bpecies in the drift or Brookly n, Ilea l' t\'ew 
York.1 Similar rrag ment:", especially of Vel/lis IIICI'CCWfria , havc since been fvund in the 
clifls or Point Shirley, in Boston Harbor. !\'ow. as the fo-.:,,,i l B\tell :-; in both place:" arc or the 
same species as those or Sancati cliff, there is eve ry l'ca.'<on to cOlll"idcr them a;,; b(:longing 
to th e .same period, their more or less perfect !;tate of pre."'c l'\'ation depending merely upon 
loca l inliucnces. It ought, further to be stated, t llat wherever the i<he lls :HC worn or 
brol, en, :lI1d the strata which contai n them coarse an~l irregular, it iJ': eithcr in J':llcl l places 
where Ihe t ida l CU l'l'ents must have been violent. so as to calTy alHl depo:,;it pl'omil;cu­
ousl), be:\vy peb bl e.-; and minute shell:-:, as in the clins of Point ~ hi r1cy; 01' in sudl places 
where we mUBt suppose that tloating icc wa:'; at work, carry ing indi:-;criminately Iwavy ma­
terial s~ peb bles and boulder,", together witb oy::;t(:I'S and otlier shells detached from the 
neighboring fiat.«. and heaping them np in the comel'S or bayJ; and souml.... Th is seems to 
ba\'e been the ease with tbe coa rse depo.sits or BrooklYll. where o),_"tel':'; :lI'ld Vcnu.s [Ire 
generally found imbedded in a, reddi .~h loam intermixCll with pebbles and boulder:-:, many 
of which arc distinctly sC I'atcited, thus "eminding us of :-:imi lal' actions wb ieb you lw ve de­
scr ibed in F lmdy Bay and ill the St. L:1wl'ellce; whibt in other places like l\'<lntucl.;et 
and the bays and fiord s of l'Taine, a more quiet action prevailed, so as to allo\\' tile shells 
to be pre!'e rved in their l1{ltula l place alld position aOer death. 

'I Finally, the fOf<."ils or th e drift of :\t :l11 tllC\;:ct I,ear such a ~triki ll g similarity to tllo!'e of 
the newel' pliocene or the Soutbel'l1 f.:tate:-:, that they become :L natural l ink between the 
nortbel'll and southel'l1 deposit.«. I Il 'itead of considerin g the'ie :1':1!'U Illany di..-tillcL forma.­
tions, we sbould tl lCl'efol'e henceforth look at them as me re modifications of' the sallie de­
posi t, being tbe resu lt of tile same agencies. viz.: oceanic t irle-elll'rent.., along tbe wbole 
coast of the Un ited Statef;, combined with gradnal and seenlar osc illations of' the whole 
contillent, the loca l strengt h of'tbe tidal cu .... ents aOo['(ling a .-;uflicient exp lanatio n for loca l 
diversity in t lte a .. mngement anti size of the material:; in each locality," 

I K Desor'~ i ... lter to ],1. de V .. rneuil, in the iJul/eli" d~ III lectiou of the drift fo.,ils of Urooklyn has since been made by 
Socil;'le a CQio.'li'IUC de F"oll ce, 184 7, A mmt i tltcr~,ti llg wl- M I'. RedfielJ . 
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By the foregoing lists it will be seen that during the Quaternary of the French and 
Scandinavian geologists, 01' post-pliocene period of Lyell, tiw distribution of marine animnls 
was governed by the same Jaw . ., ns at tbe present day. 111 going foiouthwnnl from Labrador 
to New York the seas became warmer the more they came in contact with the heated 
waters of the Gulf Stream, whose influence was evidently exerted on the coast of ~-ew 
Englnnd during the glacial period. Tile climate of New England was not purely arctic, 
bu t rather sub·arctic, where now it is ,. boreal." While th is period wns characterized by 
the wide di::;ll'ibution of what arc now purely nl'ctic or circumpolar species. there were also 
inte rmingled boreal or Acadian form s. Thus the a rctic Led(t al'f.:tica, Pecten grO'ulalldicus, 
Sel'l'ipes gdill landiclIs, Pallciol'inft (ll'eJlQsa, and Ir'usus tOI'natus, were then wide spread and most 
characte l'is lic shells from Gl'eenland to Portland, Maine. The Lech especially, abounding 
in every clay deposit, lIas now become wholly cxti nct sOllth of Spitzbergen and the 70t.h 
pa.rallel of lati tude. 

An exceedingly small percentage, if any, of the species has become w/lOllfj extinct, the 
only instances occurring to liS being the B etl1fj(t 'l'ennoll{alla, about whicb therc must be 
gre:1t doubt, owing to the llifficulty of di stinguishing the fossil species of whales, and tbe 
new species of F IlSII8 (F. labraJol'ellsis), and, possibly, lJel(t I'ubusta, described :1bove. 

A considemble number have become extinct in the north temperate seas. owing to the 
great changes in the climatic conditions. A paralle l case is shown in the southward migra­
tion and subsequent extinct ion in Europe of the musk-ox, polar bear, lemming, and other 
quadrupeds now confined mostly with in the limits of the arctic circle. 

During the glacial pel'iod, or that of the depo.<;ition of the glacial beds, (Leda clay of 
Dawson,) which are unmistakably rewashed tennil.l al moraines left dUl'i ng tlie incoming 01' 

col cle~t period of t ile Quatcl'l1:try, (when, we have eyery reason to believe, true glaciers of 
gre:tt extent eroded the l)l'esent rivel' systems as far south as New York.) there was a. 
greater uniformity than now of the climate; but yet, as shown by the distribution of ani · 
mal lifc, tbere was a decided cklllgc from a. purely arcti c to a sub-arclic climatc, from 
Creenland sout1Jward. 

At present, the arc tic 0 1' circumpolar fauna is restric ted to a. d istri ct north of the yearly 
isothermal line of 32 °, which thus ineluJes the arctic-american Archipelago, Xorihern 
Creenland, Spitzbergen, .Kova Zcmbla, and the coast of Siberia. Tllis is a true circum­
pola/' fauna, :llld can scarcely be said to be Asiatic, European, 01' American, though members 
of the group extend in diminished Ilumbers and l". ize down on the Asiatic coast, to J apan, as 
we are i .. formed by Dr. W. Stimpson :md by P. P. Carpenter in the Heport of the British 
Association for ] 85G; on the EUl'openll coast as fhl' as the Mediterranean Sea, and on the 
Easte l'll American coast as far as New Jersey, whe re tbe polar currents g ive, at great 
dept1Js, ihe necessa ry amount of cold for their exi ~tence. South of this eircmnpoift.l' belt is 
'L sub-arclic zone of life corl'esponding to the y early isothermal of 40 °. 'I'Lis line sta lts 
from neal' Cape Breton in ~ort.h Amerien, [lml includes l ccland, the I Lebrides, the Faroe Is· 
lands, Finmark, :1nd northern Korway. On the American coast. this faun a is chara.cte rized 
by [\ small Humber of species not. yet recorded as fou nd ill tlw circumpolar di strict, which 
only OCClll' southward in the Acadian di strict i ll diminished numbers :llld impoverished in 
size. 'I'hi.-; Syrtensian f:.ulI1a bears the same relat ions to that of the Acadian district as 
that of Finm:lrk, (judging from the datn f'urnii-ihed liS in the papers of' Professor Sal's,) 
does to that of the Ballic: North Sea and Scottish seas, the boreal 01' Celtic f..'luna of F orbes, 
and which is the European represcntatiYe of the Acadian fauna. 'Ye have shown I that 

I Calladian Naturalist and GCQlogis t, Dec., I S63. See also the PI'.x . n ost . Soc. Nat. IIisl. , J an. 186 0, p. 276. 
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this filuna is limiLed Lo lIucbon's 13iL)', the CO<l>:t of Laur3dor, and the northel"ll const of ~ew· 
fOtlnrlland, ~outh\\"ard it.. follow .'; t he line of floatin g icc, which partially excillde~ Antico:-;ti, 
but includes LOtil t he Grnnd Ballk ~, and t!Jose shoals lying to the :-;ou tlt\\,<.""twanl along the 
t rack of t hc pob l' current, wbich on the coast of );cw Englan(l flows betwccn tlte coa :-; t 
and the inner edge of the Gulf Stream; along thiiol line lie the lJ:lllk :-:, 00' Nova Scotia , 
and Maine, and Massachusetts, togethe r with the St. George's Banks and Lite Nnntucl,et 
~ltoab. Its in(]uence is likewise felt as f~tl, souLL as the >: !toals lying on' tl,(' coast of ~cw 
Je rsey, This current would even seem Lo ilnpinge sligbtly IIpon the north side of Cape 
Halteras, where Rf'dfield supposes its fi nal inOuence t.o have been fclL Hetll\'lling again to 
tbe shores of Lhe B rilisiJ Colonies, we fim! tLis Shoal or S),!'tensian (huna mO:-it ell1'iou . ..;!y ill' 
Le r\\"cd~cd with t he Acadian or Kew Engbnd li1l1l1a. T his is owing, " 'ithout doubt., to the 
overlapping of the Gulf Stream upon the great pola r current. ThIlS, while the mouth of 
Lhe Day of Fundy is properly a Syrten;,ian outlier, tlJC hend of the bay, the coa~t of New 
Brunswick, the westel'll i<itle of the Gld/' of St. Lawrence, tile mouth of the ri\'el' ~t, Law· 
renee on it" soul ll em sille, :1nd ft smal! iHo btcd fll'ea on the :.:outhern con~L of Newfvund· 
land, sheltered from the poilU- CUI'l'cnt sweeping by C,lpe H:tcc, ;lnd on which iL "mall 
br:ll1ch of the Gulf Stream may po."'sibly illlpillge, me outlying area~ in hnbitcd by 
species most c\laractcri..-tic of Lhe CO:t_"'t of New England north of Cape Cud, cOll"t itllting 
:t f:Hlll:\, termed by Pro(c..-. ..:Ol' Dnna the ~'o\'a ~f'o!ia n F~lUn n, :Hld lJY LUtkcll, the Acadian 
,Il'aun:t. '1'lnls between Greenland alltl Cape Cod there are two di,;tinct faunm: the ..\ca· 
dian. with oLltliers situated 1I00'lil of its normal limit ..-, due to the inflncnce of the Gulf 
St relnn, or, perha p.", to the nbsenee of the pO!:l!' current; allli Lh e ~.rrte llsian or Lab· 
rador (lllllln, peopling tbe const or Labrador and ~~ewfou ll cllallcl, sending ou tliers far 
sou thwards, dlle to the inOuence of the pola r currell L Any attempts to split up Lhi1l area 
into small('r subordinnte clis(ricts or hUll:\) tllan Lhe.<:e mUSL pro\'e unsucces~rlll, as such dis· 
tillctions wOlde! be h ighly artificial. 

rla,ving shown how thesc three faunoo are limill.!d at Lhe present day, it remains t.o no· 
ticc hoI\' til is t1i.stribution diITered ill Quaternary times. The arctic or polar current must 
have ."ellt a bl':l ll ch tln'oug-II the presen t course of the St.. Lawrence HiveI' into Lake Cham· 
]linin, in a general southwcHtern llirection. T his current was evidently n continuation of 
the prc~ent Belle .I~le current, which eveu now pushes the cold waler:'> 01' the Straits fill' up 
beyond tlte i.-;\and or Anticosti benea.th the fresh walers of Lhe S t. Lawrence HiveI'. H lIas 
been noticed by D r. Dawson/ who has satisfactorily shown the eITects or this powerful St­
Lawrencc current, th:Lt t he postrtertiary fauna of Lhe :=:i t. Ln\\" l'ence, as it has been studied 
by him at Montreal, Rivie re Ilu Loup, ft nc1 Que.bec, wns in nil its features plll'cly RyrteJl.'~ian, 
and identical wilh that.. of the colder portions of the Gull' of St. L:l\\Tence, and cspeci;d!y 
the coast of' La brador. 

The clay beds of C3nada Ry nch ronize and :lgree in thei l' general features very neady 
with those of J'llaine, [lH has been already ob.'ic rved by Dr. Dawi'ion, All the beds to tbe 
enstward or the S:lCO River :lOord :L Labrador f.'lunn. A1Jout Portland and on thc Saco 
Rive r we al'C, however, on the limits of Lhe postrtertiary Acadian (h,llll a. 
Syrtensian nnLl purely arctic forms Lliere dwindle in size and diminisb 
n lllllbcr~, and a lew arc ti c species are rep laced by Acadian form s, 

Certain common 
ye!'y scnsib ly in 

L Add!' .. .>!! of I'rincil'al Dawgon before the Natur,l] History west striation of the valley was" from the ocean toward the 
Society of M ontr('al, Ma~· , 1804, published iu the elm", interior lIgainst tLe slojXl of the St. Lawrence \'al1cy:' p.9. 
dian N(.I"r(lii,l, where hc sho ws that the general south· 

",",", 011<$ llOH. soc. "AT. mST. Yol. J. Pt, 2. 
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At Point. Shirley we ha.ve good evidence of the begi nn ing of the Yi l'ginian HUIIlU, where 
l ~fI/IIJt 1I1t'/'Cl'IIW'ia and B ,lcciIWII' plicoSl11It abound. This llIu;.;t have been the northel'll limits 

of the /(UILl3, so well developed, as noticed by D C"O I', in the beds of Nantucket, where the 
temperature of the sea could have scarcely diffe red from tha t of the present. pe riod. The 
~rllne Illay be sa id of the post-te rtiary fauna of Soulh Carolina, nnd, from what little we 
Imow, of that of .Florida, Wh t.: l'C the heated Gulf Stream eviden tly preserved the same condi­
t iOll "i as now, only mOlO checked in its I1m'thcrn iimil1l than at present by impinging more 
directly on a coast. lined witli floating ice, ns that of :i\ lainc must have been in post-tertiary 

• 11llW.'l. 
A t such a time the increased degree of moisture must Imve produced a much g reater rai n 

f.1 11 . the fogs must have been of greater extent, and the snow line must have approached 
llludl nearer the sea, than at present, on the eastern coast of Amer ica, south of lOlL GO , and 
g lacic l's of g reat extent mll.'lt ha ve sllI'l'Otllldcll the mountai ns of New England. The land 
f:uma alld fJora must have been that 0 (' Labra.dor. The bison, the P hoc(t (P agophill/s) green­
IIO/dim, the Beluga l'CI'OWl/tallfl, and a.mong plants, t he P otclltillct tric/pl/tata and . I/'C/luriu green. 
Ialulica, (l)otll of which nre 1I0W foun d in the colder parts of the coast of Mni ne.) must. have 
been the character isti c spccic!;. Hemnallts of such n. (lora and fiwnn. we now bchold on our 
a lpine sUI111nit.'l. On the lop of Mount Wa::hington , the last 'JOO feet exhi bit a purely sub­
arctic or L:lbl':ldor vege tn.tion. We can scarcely ca ll it arctic, for the dwarf .'lpl'lIces and firs 
arc of the ~ame f<ize ai in the morc unprotected pl:lces in Labr:ltlol'. The saillc species 
of wca...:ei which aboundi! in T..abrndo r, we have !:'een on the sUlllmit of l\Iount " ra<.. hington. 
Tile in,.;ect fiwna we IllU"t believe is an outlier of the Labrador sub-arctic a.'l:ielnblage of in­
sect~, though with certain featm'es of its own. Wbile !<o me Diptel'fl, Coleopte l'a, and Lepid­
optera fire identical, certai n .specic.'~, such as CldoJ/fJoa.9 scmidea, Arg!Jl/lIIs JlIimtil/1I8 :::cmlder, 
J ifle r slig htly li'o lll any yet found in Labrador, though they may yet be found fU lther 
llOl't!J : or may prove to be local ~pec i e~, remnan ts of a. ~ub-arctic fiulIlft which Jleopled the 
sll rfilce of' Xew :England, living between the CO:l.~t find the ""now line in the illte ri or. As t he 
line of perpetual i"1l0W re treated up the mountain ~ide.'l. the more hardy f<pecies fi)lIowed, 
while many otbers doubtle!<s died in the great change!:! of' dim:l.te :lnd topog raphy which 
u"IJ(!l'cd ill the hi~toric period. As tbere arc aeria l 01' alpine outliel'i'J I'clies of tl,i!:! ancient 
"uL·arctic f:WII:L and flora,i'o we Illur..:t cOIl"itie r t he l)I'c.~cn t nb.p"a l forms, and outliers of tbe 
Labmdo r marine litlll1<l. -stich IH! inhaLited d!e Bank" of .Kova ~col ia and NOrlhe m !\'ew 
Eng laml, a.nd the cold water:'! of the mouth of t he Jby of Fundy, - as the l'emn:t nt s of the 
NY l'lclJ'iian f'auna, whicb during the g lacial period llIu::;t Iw,,"e been sp read ve ry uni fol'mly 
ove r t it is area. 

The arctic ."eu.-bi rds even now breed upon the i~landg in the mouth of ti,e Bay of 
FundY.;l -'; they do on the coa.'ltof L..'l.bradOl'. 1 am told by fishe rmen that the P ufl in, Jlformon 
{1I·di('(l. u~ed to breed on MOLint De:<c l't. The . I/toll ;III/If/Illis was probably a common bird, as 
it. wa~ ollce on the ~hol'cS of :-icantiin:lyiu. and ~cotlantl; there arc rumors ex tan t :llllong OUl' 

ohlt.!:<t Ibhermen of ilS having been ~ec n years ago. but wi lhin the recollection of men now 
li ving, as 1 am infol'l1lCd by Profc.~f<or A. E. Ye n 'ill; nllt! it ~ bones have occurred in the 
kiicl!cn-!llidding" of t he coast. of 1\0\':t i::icotill. Jt i.., knoll'l1 by He\,. i' l l'. W illSon, a missio u­
a r}' ill ~e\\'loLlllllla nd, to have been COlllmon le."s tlUlI! forty years flirO abou t. lit e 1,'o(ro l si-
.00 

and~, Ull the 1I0rthea'!te!'ll ShOl 'C of' Xewfol1ndbnd. a:; I have. been informed by .Mr. C. A. 
Boanlman of Calais, ;\Jaine. These bird" rcprt! . ..:ent the :<uh-al'ctic nxi-f:.lll11 f1 of New England 
during the later pe riod of tlie drifl, anrl owe their eXl inction po:o::;ibly to the glow changcs 
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of the c1im:lte, wh ich must h:lve been gradu:llly ameliorating for two centuries P:lst in the 
north temperate zone, but more c.:;:pccially to their destruction by Ill:ln. 

All the f."lcts cited above llIl1;;;.t at lea 'l t tend to di;;;.provc :lny theory of a. formel' tcrti:lry 
or po ... t.-tertiary continen ta l connetlion between Europe :l1ld America. The fhuna and f1om. 
of La bmdor during the gl:1.ci(d period were too di stinct, the ocean ie currents coultlnot 1.I[\\'e 
allowed fl.!!y interchange of fonne., :Ind the wcat depth of the Rca in Bamn'.'! B:1.y wou ld Imve 
preventeli $ouc h migrations as F01'\)CS suppof'ccl to have taken placc from Europe. 

The geological history of the Amel'ican continent, as laid down so clearly by Professor 
Dana in the Proceedings of the American Ai: .. ociation fol' the Advancement of :-:cie ncc for 
185G, proves that the diflcre llt formations were. during paleozoic, mesozoic, and tertial'Y 
timel-l, built around the gmllitic hturentian nuclells of Ihiti::;h America, and gmdually pro­
ceeded ... outhward. All tile tertin-ry rocks form nanow st rips of' land along the coa'>t. No 
well · informed geologist can believe that the tertiary ~traUL ronned continuous sea 1Jottom~, 
- that, for instance. the miocene beus of f'pitzbergen were continuolls wi th tllo~e of Dif':cO 
l:sland ill Greenbnu, or thnt the Greenland bedR arc a p<lrt of the miocene strata of' the 
southcm State.". Equally unfolillde41 on gel leml geological principles seems the tlleory ofa 
tertiary Atlantii'-. advanced at the present time, e-:pecially by Hee l' and other ... , though first 
propo~ed by Forbcf:, to account ror the distribution of' life in the Azores, and the i ~lands 

lying ofrthe mouth of the Medi terrancan Rea. In i:lcLthe fauna as we go southward from 
the arct ic zone, becomes 1ll01'C and more di;o;tinct, :lllll it is probahle that such di~tinclions 
obtained from ihe eariic"t pab .. ~o1.O ic timef':. Thc Si lurian /i-tulla of Europe is nearly as eli f':­
tinct. from that of North America as the tertiary f.1una. of England and France is from that 
of' \,irginia, rtf! in the la tter ca::;c insisted on by Sir Charles Lyell in the Quartedy Journa l 
of the Geological Society for ] 8·15. 

During glac ial time.:;:, while ihe cave·bear. lion. hyena , and alll'ochs were associated in 
Europe with t he musk-ox, l'eintieel', and polar bcar, in America. the biRon characte rized a 
luI' tliflcl"cnt American sub-arctic fitlilla. It cannot be f:uid that tbe glacial f<uma. of' AmOl'ica 
was derived hy immigration fro III Europe, for not a. si ngle featurc, peculiady ]~lll'op('an in 
its type, is fount! in 0111' post-tertiary bcdf':. On the othel' hand, tile glacial fiulIla. of ~orthern 
Europe Wfl." e8!'olentially arctic-european or ,. pahearctic." Because tbe mu"k-ox is found 
fOi'lsil in fhe tUl'bal'ies of' France and graxels of Germany, it need not be in fe rred that the 
European fitllll:l of that period borrowed an Amcrican feature. We would rather suppo .. e 
that tlte f()l'lIIel' rnnge of tlte musk-ox, ,t ci\'cum polar specie .. , was arctic·elll'ope;m a .. well 
as American. In conside ring the origin of the (lora of Labmt!or, though not po~::;o .. ~ing n. 

specia l knowledge of the botany, we would on general principles venture to dissent from 
lhe view of Or. Hooker, thaL the flom of northeas tern Arctic America. is essentia lly Rcan­
din:wian ill iL';; origi n. 

The flora of Labmdor. foIO fill' as we were enabled to ob!:en'e, follows cJo~ely the laws of 
distrihution of the land and .<1.(':1. anilllal .. ; and any dleOl'y that separateR the origin of the 
two assemblages C:1.nnot be in :1.ccordance wit h the genera l laws of tile tli.sl ribution of life, 
be it pbnt or nnimal l ovor t he .<I.urface of the globe. The !;\una of Australa !'oli:\ is no le.<l.8 
peculial' than its tlora ; the tlo r:\ of Umzi[ is chnmclcrized by its peculiar tropic:1.l American 
fOI ·I II ... , ju:-;t as the i:llltla is ci rcnm"cl'ibed by peculiar fen-Lure!:. ~o we Ulust belie\'e that the 
origin of t.he arctic.europelln and arctic-american and nrctic-:1. .~ i:ltic 110ms and fhllllas was 
distinct from the ollt~eL ant! that they have neVel' borrowed, by extcll<;ive inter·conlinen tal 
migration!:!, each othcr's pecul iar chamcteristics. As we have o1J.:;:erved in regard to t.he an i· 
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mals, t.here nrc n, very large proportion of arctic pillutS siwend over the whole arctic zone, 
which cannot be said to be American any morc: than European or Asiatic, but :o;im ply 
circumpolar. On the other hand, tile!'c ili a f';mall pcrccnttlgc of which the reverse is 
true, and this if! paralleled among the animaL". 

Dr. J. D. I lool\.cl', in his elaborate c:ssay on the Dir:tribution of Arctic Plants in the Linncan 
Transactions for 180 ], account.s for the greater ric lmc~i" of' the flora of Lapland over that of 
other arctic regions by tbe blending of warlll fLnd cold CUl'rc n t~ of' air nm! water, and its 
g l'eaL diversity of' mountains and low lands; while 011 the broad plains of Sibe.'in. and the 
level plateau of Labrador the re is the g reatest lluif<mnity of climate, and hence a corrc· 
sponding paucity of plants. 

The same climatic conditions determinc thc dist ribution of marine lifc. As we (ro from o 
Norway to Greenland the IlUmbel' of species lessens greatly. Dr. Li.itken, in Ilis ndmintble 
View of' the Echinoderms of Green land l i<lio\\'s that the fauna is eS8entia llyarctic-amer­
ican rathcr than European. H is so with the othcl' radiates, and the articulate and mollus­
can fauna, and the fish t:'llllla would seem to follow tbe same law. All the facts know n to 
us tend to prove a separation of the two continent.~ even from the pab:ozoic period. 

01'. 1I 00kcl' cites fj fty-scven species of plants which do not cross from Greenland to 
America. This is pnrallcied by tbe apparent rcstriclion of a few species of IIHl.l'inc invel'tc-­
bratcs to thc high polar I<e:l:'l, such as the L ed(/. tnO/cute, and Pecteu fjJ'(£II/wu/iclIS, tbo ugh in 
glacial times they :tbounded in northeastern America.. 

Among the most purely arctic-ame rican plants are the P olell/ina "'idell/ala, which is 
abu ndant ill Grcel\land and which we ha\'c collectcd in profu::;ioll ill Labrador, )Inine, and 
on thc White Mountains; also tile .II·CI/fll'ia g},((!IIlaJldica, which is more thorouglllyarct.ic, 
pl'efclTing the coldest spo ts on the outcr islnncls of the coast of Labrador. and the alpine 
summit of Moun t \Vashington, and which has even bcen detected on Cape Elizabeth, Me., 
by Dr. G. L. Goodalc, of Portland. 

Thcsc two plants - which Dr. H ookcr acknowlcdgeg have never occulTcd elsewhere on 
the g lobc witlJin the historic period - Ii c supposes were originally from ~candill :l.\'i a , though 
thcy have never been found in Europe. By th is mode ofrc:,>ooning we mightjwiL as we ll 
imagine the clam. )l!Jtt lI/'£'llflrla, to have bcen deri\'cd originally from ]~llI'opc, 01' the bison 
to have bcen derived f]'om the aurochs of Europe. The presence of sucb claamcteristic arc­
tic-american forllls in Greenland must destro), OUI' confidence in tbe !';upposed identity of 
thc Greenland flora with that of Lapland, for there are strong grounds [01' regarding thc 
(lora of GI'eeniand as fl.1·ct ic and circumpolar :o:imply, rather 1I1f1u European a rctic, and that 
on cithcr s ille the (lora becomes more strongly cithcr .A mCl'ican 0 1' European, as we go 
westward 01' eastward of Grecnland. 

When, following the line of the yearly isothe]'rnal of 32 , we go to the southward on 
either side of the Atla.ntic, we find warm and cold currcnts of ail' and water intel'mingling, 
and thus producing much grca.te l' diver8ity of climate than in Greenland. While tlte Gulf 
Stream abuts directly upon Scandinavia, some of its cflects are felt in Newfoundhl.lld and 
Labrado]·. Both lands are continental, and ~had e into temperate regioll!!. There is a \'Cry 
perfect correspondence in the geology aUlI distri bution of' the [orma.tion<.:, and hence, as 
H ooker observes, there are a. large number (23\1) of pbnti-i, common to Labrndor and Scan­
dinavia, which do not occur in Greenland. This i.::i paralleled very exactly in the distribution 
of animal life. Tn the seas of Vtbmclor allll Newfoundland are found forms derived from 
the morc tempcrate scas of ~ew England, as on the coast of Norway many forills occur 

• 
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which ;11'e derived from ihe Briti:-;!t se:l!':, and arc e ven fOU H(l as f.'l.r south as the ~l editclTa­

nenll. T he,,"e sen'c g reatly to swe ll the lists, ]n fapt the faciei! of the nora. of Labrador is 
sub-arcl/c and by no mea ns p ure ly arctic, as is that 01' GreclJl:ll1d. Explnined in this way 
tllC florn. of Greenland seems to u.'! no more anomalou,.: than itl:! colder climate and remote­
ness from sub-arctic lands do, isolated as it e"c r has becn by decp seas nnd powcrfu l oceanic 
currents of different lempern.ture.o:, wlJich, we must believe, i':e rvetl from tbe earlie~t timos 
ns barriers ngai nst t he commi ng ling: o f more tcmpcrate forms of lile with purely circum­
polar spec ies. 

There is, in OLl I' v iew, no reason to beli eve tl, a t the glacin l period, ns some writers think, 
has shi fted from the eastern to the weste rn hemisphere, or rice ul'sa; fO I' the !<;lI ll e cau!':es 
which brought on the cold period were eviden lly comillon to t he n.rctic and sub·a rctic 
regio ns throughout their wbole extent, thoug h gove l"lled g reatly by lhe pre~ent (listribu­
tion of tlte iilolhcrmal lincs, That the drift depo~its wel'e laid down contemporaneously 
on both sides of the Atlantic, flcems proved by such facts n!":! tiJis: that Leda ((j'c/iea (1... 
lXlrtlmul/ca), more t han any otlter ~h e l l chal"acte l·i.stic of the dri ft depo!': it s of the northern 
portions of Amel'ica and Europe. has become al ike extinct both in Scandin:lvi :L and it.s 
equivalent, Labrador, C~lIladn, and New Eng land. 

The oreak in the glaein l beds - which by :-)a 1'S I ( ill which he closely follows D'Arehiac) 
arc divided illto an en rl ier Quaternary 0 1' "ghcial" formation, from which few fO :5~i l .s iJave 
been taken, :1lld those purely arclic in ciln r:1et.er. and t he mol'C rcce nt bcd~, II post-glacia l," 
rest ing IIpon thclll , contai ning :1. great infl ux of boreal 01" sub-arctic and some Lu~itanico­

JUed iterrane:m species - tloes not seem so disti nctly marked in northeastem A meric<l as in 
Europe. In !<outilern England t lte able resen rciles of Mr. Sea rl es V. W ood, jun., enalJle this 
writer to I. al'l'ive a t ti m condu~io n Ih nt the wide .<o; pread boulde r day of Ji:ngland is wholly 
d istinct from the oldc l', but partially deve loped drifl. of the Cromer coasl. That. concl u.o:ion 
Wf\.S arri\'ed at by the minute cxamination of more tlJ<m 8000 flquare Illiles of the easte rn 
portion of J~ngland, nnd the g rounds fol' iL we re s llbmitted to geo logi,.;ts in a detailed mnp 
of the drift beds over the whole of til .lt al 'ea, with cop iotls section:'!. Lt wns th us that J ac­
q uired t he opinion which induces me to deny, a.'! [ do, I tlwt we have yet !l11y evidence of 
any gencml submergence at the incoming of tbc g laci:d peri od, fiu'less of repeated oscilla..· 
l ions of submergence nnd emergence.' .. , .. ~·ow nHhough l have endeavored 10 ,';how 
that on the ens t. coa .... t. of Eng land four o<:cilhltions of climate have occurred since lile iuci­
dence of the ghlcial pe riod, viz.: first, the ex treme cold of the Cromer drift. wilen the coun· 
try except a part of Xodblk was land; second, the amcliorated climate of the 8and and 
g ran l se1"ie~, which overlies that drift unconformably, and p:l.1·tially unde rli es the boulder 
clay j third, t he re turn of' co ld with the extensive submergence wh ich in trod uced tlJC wide 
spread form:llion of' boulder day; and fOUl·t il , the return to <la nd amI gra\'cl condition:>, 
wi th the eleva tion and denudation of that clay and the introduction of tbe po.~t.gl a cia l 

se ries- yet the oscillations of climate during the te rtiary period begin ns well as e nd with 
these." - 1'/1C R eade!', London. 18G5, p. 4GG. 

J lavi ng the grand outlines of this fOl'lnn.tioll lhus ma pped out fol' us, it remains for 
geologists in thi s country to see how fill' the parallel can be carried out ill Ame rica. 
T here is as yet c\'erythillg to Le learned 0(' the lowest and oldest IJoulder clay of the const 
of' .l'laine; to asce rtai u how Ji.u· it is con fonnab le with the Lrickyanl days of the uplalld~, 

I 0111 ole' NO'"gc fo!"('konl1nen,le CO!"ilc Dyrel""Diuger fra Quart:erperio.tcn, cIC.; af i\.1. l:iars, Chri.tiania, 186';. 
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and whether tlioro is an o\'crlying bed of :'land stich flS the sheets of ~and re~ti llg every­
whe re on the upper boulder clay. At present t hol'c IHlXC be on revealed no ::igns of this 
lower bOll of sand c1f1.Y. and the !owc:-;t cby beds we arc acqu:linted with seom to graduate 
into the rewashcIJ, more inland, and morc rocent boulder 01' brickyanl cltly!'l. 

In adopting ihe term Quale/wilY Peril}d, we would uc:c it in the amended IllCIl.';;C propo<:ed 
by D'Arcbiflc ill ] S~S, in his :' lL isloil'c des Progrcs de In. Ceolog-ie." F rom hi" ahle reo 
view of all the prime cha l'uctcri.:: tics :;:o trenchantly dividing this Period from t he Pliocene 
Ter tiary, we arc Jeel with that :1.lItilo l' to consiuo\" this Period a!; rather cqui":dcnt to the 
Tertiary as n, whole, than to either of it.'! t hree s ubdiv ision,'!; and I'ather af! the beginning 
of n. new Epoch or Per iod , than the cloi'c of the Tel,tinry, The tli.:;tinction!':, ~H, ~hown by 
D'Are hiac, obtain no less in the t ropics than in the high latitudes., In tropical Amcrit'a 
the period is marked of)' from the Tertiary by the appeamnce of the great m:lmmal1'l, the 
He rbi\'o l'es chamc te l'izing tbe formation in A merica, and the great Cal'llivorcs the deposit 
oftlle Ea!o'.tc l'll hcmi !': phere, About the Meditermnen n the Tertiary Period cloi'ed witb the 
upheaval of the Sub-J\ penninefo; of Haly, 01' Alps of Yalais, 

Pl'ofcl"""ol' D;'!nn, in his :' :Manu;'!1 of Gcology," states further importnnt distinctioll~, stich 
as the ri se of' lanel in tbe hig h latitudes wiJich had not before taken place s ince P;'Ilxozo ic 
ti mes, ushering in thc Period of grc;'It glacie r,'l, and thus scn'ing, ove l' one half of' thl,,: SUI'­

Jhce of tlte globe, to further se pamtc tbis epoeh from thc Tert iary, 
Anothcr f'eature of this Period is thc great uniformil,y of' climate over brond, ('onti uen la l 

a l'cas, and the wide di:"tribution in &; pacc of' certain spec ie;'! most charactel'i,'itic of the Qua­
tem a ry F 01'l11ation, SlIch ;'Ire tile occlll'rence, on botl! lt ellli:-:phe l'c.!<, of the mw,k-ox. lhe Si­
ber ian mammoth (B. primifjclliIl8), and among marine mollll ~ca of LcJa arctica Gray, Sal's 
(J)orUWUliC(l), which is now restricted to t he ci rcllmpola r se.L",' 

O E:" EI:AL CONCLUSlOS~, 

'fo account fOl' all t he facts which havc becn devcloped above, we mtlst af'Slll1le,-
1. That tlte nm'thern pOI·tion of' .\"ol'th America, that i«, the bOl'o:11 and al'ctic r<'gio11.\1, 

s tood a.t a much highe \' Icvel ahove the sea tlHm HOW. We I,;\\,e given guotl cvidence t hat 
it stood a.t least :::GO reet abovc that lovel in Labrador, It would b(> :-:afc to as:"umc that 
t he coa!;t line stood at a ll oIO\':1Lio n not tidl ing shori of' GOO feel. While this illcl'ca.'!e in thc 

I O 'A rt:hi;,tf' in the Uesumi" G(,!<'rill of the fi ~tparl of hi~ 
volumc on tl,e (luatt.'rnary Pt.' riOl.I, dil'id ... , Ille epoch into !h'c 
I)Crit)(b-for an enumeration of "hieh we woultl refer Ihe 
reader 10 hi ~ ,olume, Bul the ditl'crenc('s ullOn which that 
learueJ and philosophic author ba>C1 his l''''riod! 3 and 4, seem 
10 U! " ot well fouml ed, They both to~eth(' r correspond to 
our Lell(1 clay of Ihe norlheast coa.l of Xorth America. ,. 1'6-
riode ( I), de cahlle I)('u prolonj;ce," he ('hara<:!erize! by Ihe 
" T ill and lieposits of Ar~lic shell!; " wl,ile Period", (3), a 
laler on(', is ~h.1racl<!rized hy th.., " r,llUplC!ln .Iel>o:>iu, Ihe 
o.I ovelopmc'nt of the fauna of GrcaL Mannn!ll ~ and JUari.,(', tlu­
viali le Ihell~, ide'ltie(JilCilh Ihe &pecies IChirh Itill/h'e under 'I.e 
Jame /al;'ud('~," 

On the contrar\', we fwd in M,,;ne , in Ihe "p(lC'r p:r.rl of the 
I.ed::. clay. Ihe remains of tbe bi:lOtl aSSOCialL,<;1 wilh I,ed" arc­
tica, a ~!.~II now purely cir<:umpolar, while the bison inhabit! 
the temperate zone, The I'eriod 4, Ihen, graduates into I'e­
\'lad 3 of D'Art:hia.c, Ills" Periade (2), tic transport ('ala-

elystifJue generale ct de eoul'le Ilure .... .. seems to be ('(llIil'aleu L 
to the .sazir"c(. 4<1",{'< of American aulho..,., 

The laeHst ri lie or T c rra'.'c ]'erioll of ,\ 'lIC ril'a 11 geoloj;i~1S he 
al'o ;ndudl'~ in thi:! 3d i'c riod,', ,~hich ij as lii-tinel 11'0111 the 
Saxicaq 8:UHls .1~ the lauer is from the Leda CIa) I - the 
Ih,.",e being unco,,1ormable alld aeeomp!wicd b,' di,tincl oscil­
latioll! of land, 

His hI amI Ulo>l recent periot! or cxlslin~ glac:icrs in the 
Alp" a",1 "llI'obaJ..,ly other chain~ of ,uou nta;n_," ac,'oUlpanied 
by .. IIOJi_hNI, ~lri~l~d, and rOlllltkd (monlo"",,;,") ru..ks; 
gra"cl, s~n,l, ull'llratifiml pebbk~, and " rrati" blod;~ of Ihe 
Alp~," b<!in~ of loeal origin, &Celll~ an arlifi"ial ~IlWi"i~ion 
"lIell appli,',r to the QualCl'nary pcriot! gCHel'allr, 

The Icrm udll Clay, fint pTOPO'l'li by 1)1', D,\wson, and 
auopl( . ..:J by th(' ('~natli~n geologi,15, dmrach, rizcs lnllch Ueth'r 
thi.; lormation ill uorthea,tel'll """,,, rica 1"~n the t~I'1Il Chmn-

1'1,,;11 Epee", taken frolll a ,113110\\' ;ulan,1 ~ca of .Iiglll ('X­

lent, where tIm bll'.1t" an) l>ul p:\I'I;a1l" dCl'dop('II, ami SOllie 

of the most characterislic f05SiLs enlirely wanting, 
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height of the lantl would not materially change the pbysiognomy of the continent nort h 
of the St. Lawrence HiveI' and Gulf, wlJere the table land ri .:,;es abruptly from the ocean as 
in the arctic regions j it would eOeeL a. great alteration in the tl i . ..,triblltion of dry land 
south of the parallel of ':';0° X Should all tbe present i'ea-bottom lying witilin tbe limits of 
the depth of one hundred fhthoms be thus rai sed, the Gulf of St.. Lawrence would be rep­
resented by :l. rivel' delta, one mouth in tbe Straits of Belle l sle, tbe other Howing out be­
tween Cn.pe Breton nnd Cape Ray . All tlJC submarine platea\lx, such as the Grana Bank 
of Newfoundland, and the ban].;s lying oIT the CO:lst of No\'a. Scotia, Maine, and Cape Cod, 
would be elevn.ted above the sea, :md prooably form broad plains. Thus the eITeds on the 
d istribu tion of life woulrl essentially diner from those of the region north of [jO~ N. ~uch 
a r ise and enlarged area. of land woulLl, as has been stated by physicistR, prolluce an ex­
tension southward of a ll extreme arctic tempera,ture. While the climate would be greatly 
lowered, we still have ndded the proximity of tbe Gulf Sb'enm, as evidenced. by the 
temperate mther th:lll al'ctic t:.tuna of tile glacial beds of )[ew York and )[antucket, amI 
the more tropical a,\;se mblage or South C:ll'Oli na. Such ft blending of hot :tllli cold currents 
of air and wate r must have produced even more fog :-; and ft much grea,ler rai nbll than now, 
to reed the enormous glaciers which moveu into the se:l· from ofr the princip:ll wate r-sheds. 

Thus tilC snow line descended near the sea level, the shore presented ;t nearly :-ol id fron t 
of glacial icc at least rindlillg in height and bread th the enormous glaciers ]000 feet thick 
and 540 mi les long, discovered uJ Si r James Ross in the antarctic lands. As the icc re­
ceded, it left all the marks of in tc n.'<e glacia,tion, in tile appearance of rounded rocks, glac ial 
grooves and moraines, both te rminal and lateral. 

n. L ellu Clu!!. There was a, gmdu:ll chnnge of level in the sea. At the close of' the 
glacial period the snow line gmduaJly recetl ed from the coast, and the g laciers l'ctreated to 
the mountains. D m'ing tile slow amI gcntle submergence of the land u.':dJC ring in this 
epoch, tile crude moraine matter was sorted into beds of regularly stmtifjed clays 100 to 
300 feet in thickness. The lowest beds consequently :lre the most ancient., as is also evi­
denced by the greate r preva lence of arctic forms. During t.his time the sea was filled 
wit.h floating icc, as at present on the Labrador coast, nnd the great polar or Labradol' cur­
ren t exertell its f'IlII power. The tempel'a,ture being so even throughout the noriiJern hem­
ispheres of the globe, there was a gren.t uniformity in the dist ribution of life. and cel'lain 
species enjoyed a wide distribution where now they are restricted to eompal'atively nanow 
areas. Toward the close of this period the bison, the Greenland seal, the \l'alru~, and the 
Vermo nt.. whn.le (Belllga Tel'll/Oil/aI/a), Oourished. The Age of grcat ':\Iammals dated from 
th is early period. An arctic !;wna and nom inliabitcd the coast between the sea :lnd the 
low snow line, and the flom and fit una which are now found only on our alpine ' JCights, or 
in co ld, isola ted spots on the coast of Maine and the northern lakes, then peopled the SUI'­

Hwe of New Enghnd and Canada. All the biological featu res of tltis epocl1 p:trtook of an 
intermixture of the boreal and arctic faunas and floras tha t are now more distinctly cil'­
cumscriIJcd into narrower areas. 

We haye no evidence of an interconlinental communicrrtion with Europe during this 
period. The remains of tbe bison, the purely American forms of the lower animals found 
in the Lcda c1a.y, all teml to silow that 110 migrations took place either from ]~urope or 
Asia. into northeaste1'll America. Then, as now, there was a loca l fitcies imprintetl on those 
auim,ll s who ie remains bave survived, cxuibit.ing the sn.mo t:tullal distinctions, and even 
more strongly marked than now. 
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rrli c close of this period was signalized by a gl'cat amcliol':"ltion of clima,tc, by broad arcas 
of marine clays finely laminated, and having morc sand and loam intermixed than in the 
!owe"t and oldest beds. This was the transition from a period of broad estllarie~, and, at 
a JaJc stage, of shallow seas, to the next epoch of a secular emergence. 1 t ushered in 
the-

nr. Period of raised Beaches (Saxicava Sands). This necessarily implies a great denuda­
tion of the glacial clays. 'rhe rolled, sca-wol'll boulders, shingle and sand, composing the 
mass of the ancient asars and beach deposit.o;, now found at all hcight8 from the present 
sea-level to 500 01' 600 feet, arc deriycd li'om the resorting of the moraines. We thus find 
tha t the highest beaches are the oldest, and the most recent, those just above the ocean 
level. The t.empe rature of the sea did not differ greatly from that of the present day. 
D ming this epoch the present distribution of the faunm now inhaLiting the temperate and 
arctic zones was established, and since then but litt le change has t:lken place. Tbe fl'esb­
W:lter Rhells found about the ::-"Tiagara Hiver and other deposits in Canada, were, so fa r ns 
we know, introduced at this t ime. Those shells found in beach deposits on the St.. Law­
rence Ri\'er, 4-500 feet above the present level of tilC river, show that but little change 
hns taken place in the climatic relations of the lnucl or in the distr ibution of the ani mals 
depending on such re1n.tions. It is ev ide nt that the Acadian fn-una, once rest ricted to the 
regions south of the Saco Rinl', during this epoch crept up the coast of Maine, extended 
itself along the western slJOl'es of the a ulf of St. Lawrence and prevai led in the St. Law­
rence River, and the broad estuary now represented by Lake Champlain. 

The close of this period witne."-sed the surface of S ew Enghmd covered by broad lakes 
(md ponds, with "nst rivers and extensive estllarieR. with deep fiords cutting up the coast­
line. I ts scenic features must have resembled lbose of Labrador at the preseut day. 

1 \T. 'j'fle 'j'crf"{{ce J.··poclt. The estuaries and dee p bays left beach deposits of sand nnd 
shingle, resulting from the drainnge of the slowly rising con t inent. All the te rraces arc 
unconformable to the marine "ands underlying them, though the highest terraces fa rthest 
from the coast may have been forming while the mote recent Eea-beaches were being de­
posited by the action of the wnves and tide. Thus the early part of the Lake pu-iod is 
synchronous with the latter part of the Beach period. So also the lowel' strata 01" the Lecla 
clays were laid down during the deposition of tbe oldest beacbes, causing a constant inos­
culation of these unconformable deposits, and tbus the beginning of one epoch overlnps 
the close of the previous one. 

II. VIEW OP TilE RECE...\'T bn:RTEIlR \TE .F .\UNA OP L ,\llR .\DOR. 

The additional observations here recorded were taken from dredgi ng notes made during 
lhe summer of 1804, whi le consting from the LitLle .Mecatina Island in the Gulf of St. Law­
rence, to H opedale, the lowest Momvinn settlement. .Many of the localities arc know n 
only locally to tbe fishermen, but thei r positions relative to points more generally know n 
have been explai ned in the foregoing part of the a rticle, and a re indicated on the geolog­
ical map. 

Non:. - [ am indebted to Dr. :\ . A. Gould, Dr. \\' illi:un tid e on the marine ;n" crtebrates found at Caribou hland, 
Stimpson, and " l r. E. S. i\lor;;e, for "aluable aid in identify- Strai tB of Hell e. hIe, published in the " Canadia n Naturalist 
in::; the spe~i~s mentioned belo,v. The. reader wIll . !int.! nu- and Geolo::~ist" fOI" Dc.cem\x:r, 1863, ant.! (:llIbodilld in the 
merous corrections of t YllOgral' hical o. rrOI"$ occurrin::; ill an ar- present article. 
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This list is necessar ily vcry imperfect., giving but a slight notion or thc riches which 
mllst ultimately reward cn reful exploration in so interesting a. field. 

l\lany of the species kINc bcen compnred with specimens from Greenland received 
through the kindness o f' Dr. C. LUtken, Assis tant in the Zoulogical .Museum of the Royal 
Univers ity of' Copenhagen. 

Valuable infol'lllation regarding the identiflcn.tion or seveml spec ies or Amphipodn. has 
been kindly COlll lllllllicated through Dr. LUtken by MI'. A. Boeck, and similar notes rega rd. 
ing tbe Polyzoa by MI'. F. A. Smitt, who has dcteeted an nlternation of generations among 
the Polyzoft., some of the asexual forms of which are indicated below. 

P OLH I. 

• Motridium mnr ginatum VICRRILL. 

LICli,,,(.1 marginal" Say. 

This species occulTcd quite f'requcntly as fill' north a.s Square Isla.nd in fifteen to thirty 
Ihthoms, and Indian H arbor, and in its si ze nllll general appearnllce agrced with specimcns 
dredged at dim~l'ent point;;: on the coa-;t of' Maine. The forlllS wben ex pandcd to their full· 
Cflt extent c1o,<.(e ly rel'embled figures of iI. diwdlws, as thc disk was subdivided into lobules 
of n. hi gh pinkish color, while in younger specimens the di sk was entire, and the polyp was 
of the usual ambe r IllIe. One young spec imen when expanded was so transparent that the 
pa rt.itioll.'4 could all bc clearly distinguished, as also the ovaries attached to certain of them. 
'Its t!i:;k was ele\'ated above the eigltt rows of' tentacles, each of which had a hyaline, smoky 
spot at its base. 

Rbodnctinca (Te .. LI .. ) Davisii AG"ss. VeIlR1L\,. M",m. BOIl. Soe. Nllt. llisl. I : 18; \864. 

Probnbly T ea/iii n'ilssicor~i. Gosse. 

La.rge specimens dredged at Caribou hland in eight rathoms, gravelly bottom, and at 
Square h!lal1d in from fifteen to thirty f..'lthoms on a shelly bottom, bad tbree 1'OWS of thick, 
flhort, bhlllt tentacles, each with three red circulal' bands, the ou tside of the polyp being 
entirely Sl1100th with slashes or deep red on a Ctl l'llCOUS g round. Small specimens were 
wholly red. 

Edwnrdsia s ipunculoides STUIl·I. 

Actini!. $ipuncu/(m/fl Stimp~. Matine In" crH)lirntu of GrHml Mcnan, 1'. 7,1'1.1., flg. 2. 

A Rpeci men, too imperfect fo J' description, about .75 inch long and .10 illch in diamete r, 
is, according to 'Professo r A. E. Yerrill, all ied to, 01' identica l with, this species. The tcnta· 
c1e~ are apparently twenty.folll' in l1umbel·. Epidel111is dest royed. .Foul' Ji.tlhOIllS, Henley 
Ibrbor, CLateau Bay. 

H ydr actinia polyclina. MlAss. 

lly<imclitlin ",hi_In Slimp'. :-yn. Illv. Grand Menln. 

Found on fin fll'cidian, find also on ApQrrlwis, in fifteen fathoms, Salmon Bay. It occurs 
along: the whole const. 

"' '')I''ln~ 1l ... ~T. JOC. : .... T. lUST. Ynl I. I't. 2. " 
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Coryno mirabilis Aaus. 

Sar. io. m;rubii;~ Agau.1 Orffl~;a fuwlOl(J Gould, l nvertcbrall'S of ;\lauachl,lsetlll. 

This species, just ill the act. of throwing ofr the )lcdus::c, was dredged in great abun­
dance on June 2Hh, ill eight fitlhoms at. Belles Amours, Strai ts of Belle hIe, where the 
hydraria were fouud attached 1.0 Ptilota Clef/WIS, growillg all a clean gravelly bottom. 

Clava multicornis I'.II.LAS. 

Clam 1II111Iico,...i, Stimps., T..eidy. Clam itl'iOilyia Ag:l.S5., Conlr. :'lat. His!. U. S. 

Occurs on shells in ten to twenty fathoms, Salmon nay. 

Thuiaria thuja FLE)1L NG. 

Collected by .l\Iessl's. lIyntt, Shnie r, and Verrill in the Cambridge Expedition to Anticosti 
in 1861, at the .Mingan l slands, L.'l,bradol'. 

H alccium balccinum J O ItSST . 

Caribou lslrllld in eight f.'Lthoms, granlly bottom, where its branches supported the nests 
of Oerapl/a 1'uoricomia Stimps. Frequent in thirty fitthomsj Chateau Bay, on a :'landy bottom. 

The vesicles arc not so urceolate in forlll, the margin of the mouth being less con­
tracted than Johnston's figures would indicate. 

ITnlecium muricatum JOIISST . 

. Frequen t on a fishing.bank 00' Caribou I sland in the Strait:'! of Belle ]:.:Ie, in from lhirty 
to fifty fhlhoms. Also common at Square lsland a few miles northward of Cape St. Mi­
chael, in thi rty fathoms. 

Cotulina poiyzonias A G.u~. Contr. Nat. Uist. U. S. Yo!. 1\7. 

Common between lide-marks at Caribou ]sland, and in deeper water, where it grows 
very stout and large. 

Cotulina tricuspidnta A. AGAU. Catalogue of N. Amer. AClllephre, MUI. Compo ZoGt. 18(,[,. 

&rlu/(1ri(1/riCllJpid(1/fI Alder. 

Abundant in the Straits of Belle ]sIc in forty fathoms upon Dll)/lasia 1·osacca. 

Amphitrocbo. rugosa AGAS~. Contr. Nat. Hist. U. S. 
StrlulQria rugow Linn. 

Rarely met with in Ulil·ty fath oms at Square blnnd. 

Sortulnrin fUiculn ELl .. :mil SOl" 

The vesicles are minute, smooth, ovale, pyriform, often subglobose j aperture circular. 
not produced beyontl the body of lhe cell j "een laterally, it is bidcntate. 

I The 8y llon~'my of tho Acalephs noticed here is fully Jeph' in tho Museum or Comp.lralh·c Zovlogy, CamlJridgc. 
given in the Ill u~trale'l Cataloguc of No!'th .American Aca· Mass. 13,. Alex. Agas.jz. 
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Sertularill. falcata Llss. 

Mingan I sland, Gulf of St. Lawrencc. Brought homc by the Anticosti Expedition. 

Sertularia argentell. E L L . lind SOL. 

Caribou Jsland; not common; found in eight Htthoms. 

Sertularia cupressina L ISS. 

The cells in our specimens are large, tbick-set; ovicapsll les ovate, with fin e prominent 
ribs, while the mouth is round, and mudl contracted. H enley H arbor, in seven h1.tlioIllS. 

Sertularia abictina LIss. 

Mingan lslnnd, Gulf of St. Law rence, and Labrador. An t icosti Expetlition. 

Diphasia rosacea A GASS. 

Sertuluria rowaa Lillll. 

Very abundan t in fifty f:lthoms, grave lly bottom, in the Straits of Belle Isle. 

DYllam cna pumila 1..,)1)(. 

Found in abundance in tbe Straits of Belle Isle between tieJe.marks. 

Lafrna dumosa SARS. 

Cateau llm'bor, Long Island; fi ftce n fathoms; Bot common. 

Cosmetira 51'. 

A beautifu l species of thi!'; genus, about three inches in diameter, with b.l'ge tentaclei! 
abo ~l t two inches long and half an inch a.part, was fOllllll by Mr. Yen'ill in great abundance, 
June 25th, at Enil'Y bland, one of the Magdalen Croup. Anticosti Expedition. 

L aomedca amphora A GA8~. C Onlr. Nllt. Jjist. U. S. 

Found on B IlUl/la nlllJTu!JatW ill fifteen to thirty fathoms ; Square lsland. 

Clytio. volubilis A. A OASB. 

Camp(m~/(!ria t"Olubifis Alder (noll Auct.) 

Mingan hlands; An ticosti Expedition. llenley Harbor, in deep water, twenty to thirty 
fathoms. 

Oceania langnida A ,\ OASS. 

CampaQularia 5!Jringa SI imps., Syn. M Rr. luvcrt. , Grand Mcnan. 

Caribou l sland; dredged at a depth of eighL fathom s. 

Campauularia verticillata J OIlSST. 

Taken at rIenley Harbor, in twenty fitlhoms of water, upon a pebbly bottom. 
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U nlycly stuB auricula CLAnK . 

Vcry abundant au Clwrdajilium, at low w:lter, August 14(h, Anticost i, S. W. Poin t. An t i­
costi Expedition. 

Lucernar ia q uadricor nis M ULL. 

Caribou Island, ten f:lthom s, sand. These two species of Eleutlterocarpidm have been 
submitted to P rofessor H. J. Clark fOl' iden tification. 

Manania. auricula CLARK. 

L,";"RarW aun'cu/a Fabr. (non M ull.) 

Not commou ; did not cliffeI' from specimens received CR'om the Scandinavian Naturalists. 

Trachynem a digitate A. AO.A8S. 

AfwUS4 digilalis .Fllbr. J~llun. Grun!. 

Specimens, agreeing well with MI'. A. Agassiz's figures and description, and of a beantifu l 
sherry t int, were dredged in fifteen fa.thol11:<, rocky bottom, neal''' StrawbclTY H arbor," and 
at another point on tbe coast, sou th ward. 

Cyan ea n.r e t ien. PER. et LKS!ON. 

This species is most commonly obscrved in the Straits of Belle I sle. 

Aurelia Havidula PEn. et Lt:8S0S. 

Fo und abundantly in the Straits of Belle Isle, and in reti red bays. 

I dyia r oseola AGASS. COIl!r. Nat. Hist. U. S. 1860. 

A vcry abu ndant form, and occurring along the coast from Cape ' Yebuc ( ff:t l'l'ison) to 
Salmon Ba,y in til e Straits of Belle Isle, and 11 0 t diOcring apparently from ~pecimens ob­
served on the coast of l\ laine. At fndian Tickle a spcci lncn six inches long was observed. 
Anothet' specimen was found swimmi ng with its bally cont rac tcd into the form of a very 
flatle ned, oblate sphere, :tllli hence was scarcely recognizable at first sight. Thc fi rst week 
in Aug ust g rcat numbcrs of fragments of these animals were observed floating near the 
surface toge the r with still more abu ndant wrecks of JlfertclIsia, addi ng g reatly to the phos­
phorescence of the sea, as specimens obtained in the night testified. 

An ticosti, Anticosti Expedition. 

Pleurobrachia rhododaetyla AGA RS. Mem. Amer. Acad. l V. 

Brr« Ilileul FaLr. FaUll. GNnl. 

Obsc rved but rarely at Little Mecatina Island, Gul f of St. Law rence. Anticosti, Anti­
costi Expedition. 

Mer ten siQ. ovum ;\1;';HCll. Rid. til ell Desk. af GN lllaml, lSa7. 

lJcroe ,wuo/I Fllbr. "Faun. GNol. 1180. Mcrtemiu CIIC~IlU6 "gll.lIS. COlllr. Nat. Hist . U. S. 1800. 

This superb species, as fra.gile as it is beautiful, is of a. delicate pink color, with irides-
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cent hues j the brigh t red spe rmaries and oval'ies, the deep purple, red tentacles being in 
striking contrast with the delicate tints of the sp lJcrosome. As noticed by 1\.fr. A. Agassiz, 
they are very difficult to keep for more than an hour or so in confinement. This species 
was extremely abundant from the Straits of Belle h Ie, where there was floating ice in the 
last of June, to as fa r north a8 Hopech le in lat. 55° 3~'. ] t was not commonly met with in 
wfLters from wh ich the ice had disappeared. It was not noticed by us d uring ou r residence 
in the Slimmer of 1860 at Salmon Bay. 

In harbors free from ice the JJIer/eusia would keep out of vie w ncar the bottom ; but 
as soon as the ice drifted in and choked up the harbor, my riads could be seen ncar the 
surface, r ising and falling between the ice·cakes, g racefully thl'owing out their tentacles, 
which were nearly two feet in length, and suddenly withdmwing them when disturbed. 

Bolina alata. AGAs~. .Mem. Amer. Aca<l. 1849. 

Anticosti j Anticosti E xpedition. Not observed any farther northward. 

ECU LNODER,}IATA. 

Astropbyton eucnomis llii LL ER amI TnOSCtlEL. 

Straits of Belle Isle, in eighty f:'l. thoms. They are common in eighteen f.'l tholl1s on a 
bank off Caribou ]sland. 

Opbiacnntba. spinulosa. MULl .. ilntI THoseli. 

Stra-its of Belle Isle, forty f..'lthoms, upon a hard, rocky, shelly bottom. 

Amphiura H olboUi LUTKCS". 

Found in fifteen fathoms at Cateau Bay, Long Island, on a sandy bottom. 

Opbiopbolis aculeata MULLEn. 

Takcn along the whole coast at a dcpth varying from two to fifty fathoms. 

Opbioglypba Sarsii Lnu l<", Cat. ) [ UI. Compo ZQijI. 
Oplu"~ra SClr,;; Liilken. 

Cateau Bay, Long Island. Of large size, in fifteen fathoms, on a sandy bottom. 

Opbioglypba nodosa LnlAl(. 
Ol'!.i~ra "oo"oa Liitken. 

The most abundant and characteristic species. At Salmon Bay it occurred in the sand 
at low-water mark, and also in fifty fa.thoms in patches of sand Oll [L rocky, shelly bottom 
in the Straits of Belle Isle. Tn fifteen to thirty fa thoms at Square Island j in fifteen fath­
oms at Cateau Harbor, and thirty fatitOms at Chateau Efty. 

Crossaster papposa (LOll") Ao .. s~. 

S!l lmon Bay, just below low water; not uncommon at Square Islftnd, in fiftcen to thirty 
[;\thoms. 

>1 £>101113 1I05T. soc. ,..a.T. mal", Yol, I . 1'1. 2 . " 
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Solaster endecll (Ln'll' .) Foun. 

Taken with the preceding species at Long I sland, Catcau Bay, in fifteen fathoms. Rarc. 

Cribella oculata FOIlIlIU. 

Salmon Bay, Straits of Belle Isle, in fi ftee n fathoms, all :\ sandy bottom ; not common. 

Asterill8 gramlandicUB STEEIiITR. 

Not uncommon at Caribou Island and Square Island in fifteen fathoms. 

Asterias vulgaris STllIP!. MSS., VERnILL, Proe. n Ol t. Soc. N4L Hil l., 18(jG, I). 347 . 

.Au~nrfliOfl"'''''''' Mull . and Troach. 

Common just below low-wate r mark. 
• specimens eight to tcn inches from The largest 

ncross. 
Asterin.s (Asteracantbion ) polaris M ii I-I,. el TrOIcb. 

Occurring with, and as common as, the preceding, if not more so. Often taken at 
Caribou Island, especially the young, in from ten to fifteen fathoms; Square Island and 
Hopedale. 

Astcria.a D. sp.1 

Large specimens, measuring 20 inches across, frequently occurred in pools at low~ 

water mark. The color in liCe wus n. light g l'eenish hue, mottl ed with reddish brown. 

Euryechinus drobachiensis VEIUlILL, l' roc, n Ol t , Soc. 181ili, p. 3~O. 

Tozap ....... ·.' .. Jr600di!~li. Agau. E . gronulaful Say. 

Specimens measuring COlii' inches across wcre often taken at low-wale I' mark. It extends 
to finy fhthoms, at wh ich depth it was frequently d rcdged on the Bank in the S tra its of 
Belle lsle, where the specimens were un iformly small : but after n. careful study I cnnnot 
see any pCI'mallCn t specific di fferences. I cannot see that it differs at all from individ· 
uals collected during the past summer at Eastpor t. 

E chinarachnius parma GR"T. 
E. atlanti"u, Grny. 

Abundant and Inrge on snndy bottoms in from two to fi fteen fathoms; Stra its of Belle 
Isle. 

Lophotburia Fabricii VERIl ILL, I. 1'., p. ::1&4 . 

P aollU F.tbri~ii LlitkclI. 

'fwo were taken in fiftcen fathoms ou pebbles in Esquimaux Bay. 

Pcntacta calcigera STI", l'lI. 
(,'u"umaM'o Kqrtni L litkcn. 

One was tnken in fifteen fathoms, sand, in Salmon Bay i common at Delles Amours in 
eight fathoms, Illud; eatenu Ilurbor, fifteen fathoms, snnd. 

P cntacta froodosa J .u:G£II . 

One specimen was thrown upon the beach. 
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Cbirodota lmve GRl1n~. 

Very fine specimens, eight inches long, WC1'e abundant in ten fitthoms, sand, in Salmon 
Bay j abundant on the whole coast. 

Eupyrgus scnber LiiTK~". 

Several were t.aken in t.en fathoms, sand, in Salmon Bay. It has not oeclll"rcd 80 low 
down the const before. Also at Long Island in fifteen fathoms. 

Myriotrocbus Rinkil SrEEl<8TU. I. UTKEs, OV(>rligl GrUlI!. EchinodcrmCf . 

This be:wtiful species first occurred in abundance in patches of sand on a stony bottom 
in seven fathom s at the anchol'nge in Domino f:IurbOl'. It was afterward found commonly 
in fifleen t.o thirty r.tt.homs at Squure I sland; also at. Thomas Btty, fifteen fa.ti.J.oms, sand; 
Long Island, Sandwich Bay, fifieell fathoms, sand. 

POLYZOA. 

Tubu!ipora. serpens J 0 1l>IITOl<. 

Occmrcd in long, twisted masses on Bu{/u/u Mill"l"((yallu at Square Island in thirty f.1.thoms; 
H enley Harbor, commou. I have compared this with specimens from Denmark, from 
which it scarcely diners. 

Tubulipora. patina. JOUl\"ST. 

Common. Domino Harbor, seven fathoms. 

Tubulipora divisa. ST'Kn. MilT. I lIvcrt. Gr. Mcnan, p. 18. 

Not common, Henley Hurbor, four f.1.lhoms. ~h. SllIitt states tha.t" this form is" a stage 
of developmell t" of Pel/cil/etta pellicitlata (G ray)." 

Tubulipora bispido. JOLlII~r. 

Frequent on sertulariaus in fifty futhoms. 

T. jlaMl/l.ri. Johnlt. 
Tubulipora palmata WOOD. (fide S)lITT.') 

On stones in the Straits of Belle lsle, fifty fathoms. 

Millrporu. I....,.,.Neoriu. O. Fabr. 
Diastopora verrucaria M. Ell\\". 

Frequent in (jfty fathoms. I have specimens from Greenland, and also from the Bay of 
Fundy, li·olIl. which it does not differ. 

Stomapora cxpansa. PA CKAnD, Can. Nat., p. 406, ISli3. 

Creeping, flatJ expanding j the branches widening at the origin of new ones, rugose. 
Cells in the young long, slemlerJ erect, sligh tly rccUl'ved; arising singly, or in groups 
of two Or three at irregular intervals along the branch. Old specimens broader, ce lls hori­
zontal, apertures hardly raised above the surf.1.ccJ emarginatcd. 

I Mr. Smitt's irlentificalioD! a re bOlllCd 011 specimens from L.1br:ulor scnt by u! to the Zoolo;ical ~hseum at Copcllh:l.~en. 
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A small, slender, white species, the erect tu bcs in the young longer than the width of 
the branch. It diJTcrR li'olll the European S. (Aledo) 1II(V'or in being broader and more 
expanded. 

id"'01Im l,rN;'!DS/J Stimp3. 
IdmODCD. atlantica JouSST. Vide 5)11"., 

Frequent on the bank, in the St .'nits of Bell e Isle. SqU<lI'C Island, at a depth of thirty 
t:'tthoms. 

Hippothon. catc nularia J .... )II!IIO~ (fid, SIUTT.) 

Th is species was found in abundance. 

N . J ;carjC(l/U I..amx 1 
Hippothoo. borenlis D'ORII , 

Found in abundance in the Straits of Belle Isle and Catcrtu Harbor. 

Hippothoa expansD. D", '1"80)( . 

~'reqllcnt in the Straits of Belle Isle. I have also dredged it at Moun t Desert., Mai ne, 
in fifteen fathoms. 

Lcpra.lia annulata O. } ',I.II R. 

A g roup of three cells, with two sp ines on each side of the distal margin, occurred in 
the Strai ts of 13elle Isle; also in Cateau Harbor, Long Island, in fi fleen filtLlOlllS. 

L. CN,..i'piltQ Slimps. 
Lcpralia c iliata JOllsn. 

This was a il e of the most abundant species, and occurs all the whole coast ill deep water. 

Lcpralia. u. 'po 

All ied to L.lri'Jpillos(, J ohnslj very abundant. I t is also abundan t in Mnine,as f.'1r south 
as Port.land. According to !\II'. Smilt, this is not the E uropean species, with wh ich it has 
been confounded ill our list in tlie Canadian Naturnli st. 

Leprnlin p er tUBa T"O)l I'~. 

L cannot distingu ish my specimens hy any permanent cha l'acte rs from the B ritish spe­
cies, I t is ovnl or broad oval, somewhat flattened or convex, punctured somcwhat coarse ly, 
with ridges separating the cell~, which are arranged in no specia l order. Aper ture rou nd, 
truncatc behiml, 0 1' with n bro:tll sh,tll ow sinus. The ovi-capsules g lobose, sub.rugose, sub­
punctate, much as in thl! Bri tish specimens, Found g rowing in purple patches. Length 
.JiJ of an inch, half as broad as long. 

What 1 take to be a second and larger fo rm of thi.s species has the cells large, oblong, 
oval, convex, being close ly connected with the ones before and behind in radiating lines, 
The surface has coarse emarginated puncture!;. ] n old f'peci mens the PUllctlll'e5 are so 
large tha t t he 5Ul'filCe is often but It net-work enclosing lhem. Aper tures round, slig htly 
raised, wi th a deep narrow sinus, at the entrance of' whidl are two denticles, one on each 
side, wiJ ic h often become obsolete, 1n some cells the su rfilce is perfectly smooth, nnd only 
the margill~d punctures axe p resent. It. is much larger than the preceding form, being -h 
of an inch long, and arl'anged ill more rcgulnl' 1'0W~, and preserves bctter its oblong, ovn l, 
convex form. The ovi-capsules are emal'ginato'punctate, and proportionally smaller and 
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smootIlCr than in the precedi ng form. Specimens from Creel1la.nd do 1I0t differ. Long 
Island, Cateau n tll'bar, fifteen Hlthoms. Are the two forms an instancc of Dimorphism ? 

I have also specimens on P tc/eli islalldiclls fl'om the Newfoundland Bank. 
Mr. Smitt supposes this to be the" Lepralia. " stage of Esc/lara saccutu? 

L , producta I'A CII:. Can. Nat. p, 40i, 1'1. 1., fig. I. 

Cells oval, convex, coarsely punctate; in the young the punctures are emarginate, the 
base of the cell is produced and wedged in between adjacent ones. Aperture broad, round , 
with a moderately large and deep sin us in the young; ill older cells, small, ruund, t ru ncate 
behind, hOI'se'shoe shaped j mal'gin full, broad, unarmed, and when the ce lls arc crowded, 
the margin in front expand ing upon the base of t.he cell in front. Cells arranged in lines, 
soon becoming very irregular, and partially radiati ng; fO I'ming white, but morc generally 
purple, patches. Length n of an inch. Old specimens are flattened, granulated, with mar· 
ginal punctures j very rarely the aperture has a small sinus. It is the largest species ob· 
served. Frequent. 

As in the preceding species, there :lre two forms which might e:lsily be mistaken fo r :lS 
many species. The young cell s are rounded, ovate, depressed, and with ema.rginate punct.­
ures, while the ape rtu res arc sinuate. With the other fo rm the species becomes the ln l'g. 
est of the genus yet obse l'ved on tliis coast.. The cells are much thickened, convex, in out­
line often pyriform, owing to the elongation of the base of the cell; and the :lpcl'ture is 
small and t.runcate behind. 

Tn both forms the surface is more than usually rugose. 

Lepralia trispinosa JOIINST. (fide SlIlTT.) 

Sec the remarks under Esc/wm loQa/(t Lamx ? 

Lcpralia B elli D .. wM!!f, 

Taken frequently 011 the Bank in the Straits of Belle Isle. 

Lcpralia labiata S Tllin. 

Only one group of this singul:lr species occurred. 

Lepralia lincata II"!!I:LL. 

This species was met with hut mrely. 

Lepralia globifera. 1' .. CIt. Can. Nat. p. 408. 

Cell s hrge, (Jat, white, the surface sOlllewh(l.t raised around the sm:l.ll round aperture, 
which has a slighl sinus. Behind the si nus is a minute perforated conical aviculariuru. 
Ovi·cell large, globose, with a few emarginated coa rse punctures. Cells in mdialing lines

1 

with ridges running between them. The ovi·capsules :lre more crowded in the centre of 
the patch, not bei ng present in the inner cclIs. Frequent, forming frosty white patches. 
It onen encrusts Celleporx, where the o\' i·cclIs arc much crowded, and the ridges between 
the radi:l.t.ing rows of cells obsolete. 1 have dredged it in tue Day of Fundy. 

MIUIO'K' IK)fT, soc. ""T. m aT. \' 01. I. j 't, 2. " 
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Stimpson's L. candida, ycry common in the Bay of }'undy, did not occur in my col­
lection. 

Membranipora pilos8. J OII!CST • 

. Especially abundant encircling fronds of Desmarestia. just below low-water mark. 

Mcmbranipora lineata BUSK. 

Frequent in from ten to fifty fathoms, Straits of Belle 181e. 

Membrnnipora (Roptoflustrc lla) american a D'ORO. (fid. S.IIITT.) 

N . lAa'Oizii Dusk t Packa rd , Call. Nilt. p. 408. 

I cannot distinguish these two species from Greenland specimens. 

Membranipora solida PloCK. 1. C. p . -4 08. PI. 1., H,_ 2. 

Cells large, fiat, solid, oval, angulated, often presenting a six-sided figure as is common 
in the genus. Margi n raised, simple, very broad and without spines. Aperture occupying 
one half of the upper surfacc, transvcrsely broad, oval, with a. broad deep sinus; the poste­
rior half of the upper valve is th in, convex, sllbrllgose, with a. small, t riangularly perforate, 
conical avicll larium, situuted at the poste rio r end of the upper su rlhce. Cells arranged in 
lines, 01' in quincunces, or more often irregularly. The cells are not so cl'owded us in the 
other species. '1'0 the naked eye it looks like bleached patches of old worn Leprali::c. 

Boania admiranda I'"cK. I. C. p. ~08. 

Cells very large, erect, oval, smooth, base produced, sessi le. Crowing in tufts, the cells 
a.rranged in contiguous seri es, the new cells arising 0 11 each side of the aperture of the 
parent cell . Aperture ra.ised, circular, surmo unted by two long, stou t, truncate spines, 
which are succeeded on the opposit.e side by two rows or long obtuse spines nearly meet­
ing across the hollow formed by the two ridges on the back of the cell. Compared with 
B. mintoili8 of the British coast, this is :\ much s tou t.e l' species, g rowing in low spreading, 
but not creeping, tufts. There are from six to eight pa.irs of la rge obtuse spines which 
meet aCl'OSS the cell j being fewer in num ber, and longer and stouter than in B. 1Ilirabilis. 
More important diflc rel1ces exist in the diamete r of the ce ll which is greatest at the distal 
or antcrior th ird of the cell , where in thc British species it is thickest poste riorly j and in 
ou r spccies the aperture opens ncar the end of the cell. It occurred rarely on Pecten in 
fifty fa. thoms, Straits of Hellc Isle. 

CriBin. cburneD. (LUI N.) 
C,;.ic IruallJ Fleming. 

Our specimcns agree perfectly with Smitt's excell cnt drawi ngs of the crenoocium nnd 
ovi-cclls. Jlopedale, tell fathoms, rocky bottom; lIenlcy H arbor, foul' fathoms. 

Collularia Peacbli J Olll1n t 

Found with the preceding. A ra re species. 
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Monipoa ternato. HUSK T 

Rare. Straits of Belle Isle, fifty fatllOUlS. Caribou Island, eight fathoms. 

M onipea Cruticosn PACK. I. c. p. 400, PI. I. , fig. 3. 

This fine species grows an inch in height, with large wide branches, dividing dichoto­
mously. The cells are Iru'ge and long, being attenuated downwards. Above they nrc 
truncated, with foul' spines, two upon each side, and invariably with an olltcr pl'Ojecting 
spine, when the others are absent. The upper valve is long, oval, and sunken; aperture 
transversely linear, closed by a square incomplete lid. Cells contiguous, arranged in two 
altel'nating rows, with two 01' three median ones before the origin of the branchcs. The 
aviculari a have long beaks, and are arranged sparsely at the base of the median cells. 
Long vibracula arise near the fron t of a few lower \'al\'es. The ovi·capsules are globose 
and smooth. It is more nearly allied to ill. cirrala of Europe than to any other species, 
though very distinct. It is a common species, and occurs in Greenland, from whellce I 
havc a specimen. 

Scrupocellaria. americl1na PACK. I. C. p. 4f¥.l. 

This species is closely allied to 8, SCJ'uposa, with specimens of which, collected by Dr. 
Stimpson on tbc English coast, I hrn 'e compared it. With much thc samc habi t, our specics 
is twice as largc and much morc so lid. Thcre are thc samc rehtivc proportions in the fOl'm 
and size of the cells, but in our species the avicularin. arc smaller in proportion to the cell, 
and there is but a single spine sU l'lllolinting this appendagc, thc lip of thc orificc being 
unarmed, while in 8. 8crllposa two spines are vcry constantly present on the inner side of 
the cell. Thc lids 01' upper valvcs, which in my speci mens are raised from the cooncecium 
by the rcla......-:ation of the muscles, a re convex, and somewhat l'UgOSC, owing to several slight 
transven:e lines. The ovi-cc lls are smooth and globose. l t is not infl'equent on the Bank 
in the Straits of Bclle Isle. Belles Amours, eight fathoms ; Square Island, tell to thi l,ty 
fathoms. Common. 

ACBmBrcbis plumosB 8 11 611: . 

..... . jaMigia/a (Fabr.) Faun. Grunl. 

Thomas Bay, at a depth of fifteen fathoms, in sand and mud. Rare. 

Caber oB Hookeri BU!K. 

Our specimens present some differences from the British spec imens in my possession, 
collected by Dr. Stimpson; and al so from :MI'. Eusk's figures. I t is abundant. in Labrador, 
and on the coast of :\'1aine as far as Casco Bay. .MI'. Smitt prolloullces OUl' forlll identical 
with the European. 

Hnlophiln borealis PACK. !. C. I) ' 4<Xl, PI. I. , fig. 4. 

This species agrees well in its generic charactcr with II. JollTIstolli(J' Gray, from New 
Zealand, though diffcl'i ng specifica lly, among other respccts, in being muitiRerial. The 
cccncecium forms soft and flexible, horll-colored tuns, an inch in height. The cells in 
mature specimens arc arranged in severa l contiguous se ries, and are very long, sub.clavatc, 
truncatc, widening a littlc above, with sometimes .'l. slight spine on the outer angle. The 
aperturc is tra.nsversely lincar and c10scd by a slightly sinuatc lid. The ovi·capsules arc 
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gIobuhtr and Jl(~nrly smooth. The upper valves are so thin tha.t in (li'ied specimens they 
readily contract, and the lid and linear aperture arc cITaced, and the cell then nppears as 
if it possessed a large, broad, oval aperture, covered by a thin lid. A single branch con­
sisted in one example of' eight rows of cells. A single isolated cell closely resembles a 
cell of Fluslra lrltllca/a, showing the near rchlionship of this genus to the Flustradro. But 
one tuft. of this interesting species occurred in filLy fathoms, associated with Beallia admi­
rallda, on a. fragment of P cctm islandicl/s, Straits of Belle LIe. 

F lu 3tra truncata. Lnil<, 

This species was taken fl'cquently. 

F. mcmbranacea LIlU', 

This species was found in abundancc. 

Flustra digitata n. Ip. [Plate Vll., fig. 16.) 

Coonoocium broad, I'ather thick, flexible, membranaceous, dividing into digil..1.te portions, 
much as in Bllf/ula J1Iim·(t!l(l1/u. Cells long and nntTOW, unarmed, weH rounded in front. 
Lid covering a cu rvi linear aperture opening very near the front edge. 

Its unarmed cells, well rounded in front, wit.h the curvilinear aperture, will serve to dis­
tinguish it. 

Chateau Bay, thirty fathoms. Not uncommon. 

Bugula Murrnyana B&ell:. 

Abundant on the whole coast. Caribou Island, ten to flny fathoms; Belles Amours, 
eight. f:lthoms ; Strawberry Harbor, fourteen fathoms; Square lsland, ten to thirty fathoms; 
Domino Harbor, seven fathoms j Hopedale, ten fathoms, 

CoUcpora pumicosll. ELLIS . 

Found frequently on se rlulnrians. 

Ccllcporaria surculo.ris PACK. I. C. p. 410. 

Grows two or t.hree inches high, branching dichotomou~ly, t.he ends of the branches 
somewhat truncated. Cylindrical, ba.se two or three lines in thickness, surf:lce rough. 
Cells crowded, of unequal size, erect, conical. Aperture small with a slight sinus. 111 the 
young conical communities, the cells st.,1.nd ouL more from the axis ; aperLures Inrge, round, 
with a slight, often obsolete, sinus. Surface of the cells coarse, irregulnr, and deeply 
punctured, often arranged ill irregular series running down the sides from the aperture. 
The terminal cell large and conical. ] n old spec ies the sinus is sometimes enlarged with 
two denticles aL its cntrnncc. In section, the cells arc irrcgulnrly ovnl, scattered thickly 
ove l' the axis and periphery. AbulldanL on stems and !lhells in company with Escharre. 

Dr. Stimpson hns placed in my !Jnnd r-pecimens belonging to this f:pec ies, collected by 
Dl'. H ayes in Northern Grcenland, :1Ilc1 by McAndrew in Manseroc Sound, Finmark. Euro­
pean (wthors have confoundcd this arctic specic~ with O. ccn'icorllis of t.he Mediterranean 
Sea, from whence it was originally descrihed by Pallas, 
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E acbara. lobata LUllt 1 

L'lmouroux describes Esc/tara loha/a. as growing in radiating p:ttches, fll wflys (td hering to 
the surface of objects, and as hfl.vi ng been collected nen. r the Brtnks of Newfoundland. 

The cell s nre oblong, oval, convex j each end is connected with the cell in front and be~ 

hind, with a few larger emal'ginate punctures. Apel'ture round, with a sh[l \low broad 
sinus, J ust behind the aperture [l. smn.Jl perforated conical eminence, which in old speci· 
mens be[ll'S a 131'ge aviculariu lll, with long, sh[lrp-pointed beaks gaping widely; or when 
absent the cone is ln1'ge, covefing thc UppCI' sudhce of the cell, and furrowed with descend­
ing ridges. ]n communities with ovi-capsules, the surface of the cell itself cannot be seen ; 
the capsules are globular, sublunate in fOI'm, with emarginated PUIH.:tu l'es; thc apertUl'c 
large, often tnmcate behind. Cells al'l'anged in li nea l' series with intel'vening ridges. 

OCClll'S sp reading over dead Cardium and Serripes in ten to twenty fathoms, Salmon 
Bay, or in fifty fathoms on the Banks; Hopedale, ten fhthoms, rocky. ] have taken it in 
the Bay of Fundy and at Eastport from 10w-watcI' mark to tweuty fathoms. MI'. Smitt 
considers this as being the Lepralia stage, L. trispillosa, of an unk nown species of Eschara. 

It is very different from u. thi n, flat, membranaceous, invel·tcd, cUl)-shaped species that 
inhabits Massachusetts Bay. 

E. eiogantula O·ORB. 

The ccencecium of this rine species grows several inches high in crect branching masse~, 
the branches expanding flat and sprertding at the end~. Cclls broad, oval, flattened, some­
what produced at the basc j surt'lce smooth, sub-granulatcd. Apcrture round, with a broad 
shallow sinus. Young cells oftcn margined with a row or large punctlll'es. ] n old com­
munities the o\'i-cells are narl'Ow-oblong. very convcx, semi-cylindrical, the cylinder-like 
avicul a.ria projecting over the apelture, and pe rforated wilh f\. large operculated nperlure. 
Toward the end of the branches, the cells :l rc somcwhat cylindrical. bearing narrow globu­
lar ovi-cnpsules, which are emarginnte-punctured. This is ncar Busk's B. s({cc«ta, which 
came either from Norway or Finmark. It diflers, however, from his figure j and his rather 
ull satisrhctol'Y description does not [lid me in determining the spec ics. 

Common on the Bank in the Straits of Belle Isle, in company with Ccllcpora. I have 
specimens also from the Newfoundland Banks_ Dr. Stimpson has also specimens col-
Iccted in Northern Greenland by Dr. H ayes ill h is last expedition. 

Eachua papposa n.lp. [('hue VII ., fig. 17.1 

Cccncccium thick and solid, spre:1Cling out in broad, lobulate expansions. Cells numer­
ous, rather small j thei ,' surface mostly concealed by the large cylindrical tubes which arc 
unusually erect, giving a papiJlose appearance to the 8ll1'foLCC of t!Jc cooncccium; the tube 
is pc rfo]'flted by a large operculflted aperture, which is bilobrtte orbicular, divided by a 
mesial obtu~e tooth in the hinde r edge. The aperturc of the cell seen from above is par­
t i:dly concealed by the tube, giving it a lunate fOfm. The ov i-cell is of medium size, glob n­
Inr, thin, smooth and hyaline. The youngest cells at the outer edge of the coonoociuln con­
sist of the very free erect tube, without any ovi-~ac.", and with the Slllrtll aperture pro­
tected by:l. thin lid. The :l.vicularia are remarkably large and thorn-like, being acutely 
conicnl, compressed laterally j thc smalle r lid is often narrow and hooked like a. hawk's 

)'R)I"'III~ 1I0tT. soc. )lAT. MI lT. " 01 I . Pt. 2 
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bill. They occur Oil the oldest cells. Chateau Bay, not unfl'cq llcntly found with Flustra 
digifala. 

Myriozoum subgrncile 1)'01(1.1. 

Mill~poru. ' nil/rota Linn. Fllbr" Fllun GrUoL 

F requent with the otbel' species. 
Fabric ius's description appl ies well to this spec ies. It grows two 0 1' three inches high, 

branching dichotomously j branche~ cylindrical, smooth, while at irrcgul:u distances slightly 
contract ing, - passim all/wlls allflllsiioribus - ceUs immersed; ape rtures round wi th a. very 
narrow, dee p sinus, those at the end of the tru ncate branches have the jiguram ca!cei eqllini, 
of Fab ricius's descript ion. The Surr..-lCC between the cells is deeply and irregularly punct..­
ured. A Lran fwcrsC section of a branch shows about twelvc oval cells sepa rated by thin 
walls, arranged around the solid axis of the ::i tem. 

T his species a pproaches somewhnt Busk's 1.'sclwra teres, (Ann. NaL ll isL, 1856,) but it 
seem:i to have n morc regular fOl'1ll j the oval cells shown in a t ransverse sectio n a re not so 
much produced toward tbe centra l axis of the stem j whi le it di ne rs wholly from E. teres 
in the punctures dotting thick ly the whole slilfacc between the cells, instead of there bc ing 
a. si ngle rOw surroundi ng the ape rture, [l iS usunl in the genus. l1fillcpora [1 'ul/ca l« is a Medi­
terranean species, nnd, as represented by Lnmoul'ollx, iii : ~ mucl} I:u'gel' and very di fle rent 
forlll frolll the two species above ment ioned. On the Bank in fi fty fathoms, with the pl'Co 
ceding specics j also from the Bank:; of Newfou nd land, amI the Buy of F undy. 

'l' 1J~[ CATA, 

L cptoclinum ~ p. 

A species of compound ascidi.'m was abundant in somewhat pellucid masses surroundi ng 
branches of ll ullipo res in fi fteen feet. 

Didc m n ium r oscum S,' RI, fl ciae i Lofotcn Qg Fimnnrkcn, p. :::.3, 1850. 

Colony forming a ealcareoll ~, tbin, encrust ing mas::;, cOl'ifLceo l.ls, much expnnc1 ed, surface 
finely granui:tted, being covered densely with round. mammillated bodies. Bra nchial ori­
fices rudely arranged in q ui n c u n ce~. ~ li g !Jtly rai ~ed above Ow surf:\ce, form ed of six trian­
g ular lobcs, with the alternat ing lobes a little unequal in size, composed of three or fo Ul' 
g ranules 11 liLlI e large r than those Oil the surfi.we generally. 

I t. bears t~ close resemblance t.o JJidclIIllilllll e~;((rataJi/ GI'ube, (Ausflug l1ach Trieste. Tar. 
Il., fi g. 2, 2 (1,) but. the branchial openings arc thicke r and the mass thinner and more ca lca­
reous in a lii' species. It agrees exac tly wi th Sars's description of D . r08cum, tbough it is 
whi tish in alcoholic specimens. 

Found frequently cncruli ting fucoids in masses an inch in dia.mcter. in tell f.1.thOIJl8. ilope· 
dale j and on tbe whole coast. 1. ha.ve also (iI'edged it. at. Ktstport in twenty fa thon) :>. 

Ascid io. c a llosa ST J.U I'8. I' roc. BOil. Soc. :-,'Ilt. il is\. 

Abundan t at the St.l'fl its of Bell e h ie in fo rty to fifty fi ttlwmf;, occUl'ring ns on thc coast. 
or Mainc, bu t g rowing to :l. larger size in masses aUordi ng shelter to variolls worms, 
GerhYI·en. and Modiola rim, and servillg as n. base of attachment to numerous Hydroids. 
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Glandula glutin an B i\lULL>;\{, 1!H1Cl: MollIUC. Grunlandi:e , 

Does not diller from specimens thus labe lled, from Em'ope. Henley Harbor, Sl.X falh· 
oms, sand. 

Cynth ia p y r ifor miB RA,TllKE. 

This species was not uncommon in the Straits of Belle Isle. 

Cynthia. condylomat a n. sp. 

Test spherico-conical, surmounted by a spiUlllated apex; it is a little higher thrLn broad, 
with t rallsvel'se rows of lighter-co lored, unequal, wartrlike tubercles, which often termiufl.te 
in minute, blunt spinules, the larger ones stout fl.nd curved, with bhck tips, Apex of the 
test high, rising up between the two orifices, into a square, trullcn,te, corneous projection, 
and terminating in five 01' six Ia.rge spines. I ncurrent and excurrenl ol'lfices, consisting of 
four tri angular depressed valves, being surrounded by a raised broad rim of crowded tuber· 
c1es, surmounted by spinules. Length, .50 inch, A still larger specimen, over all inch in 
length, frolll the Banks of Newfoundln,nd, is in the l\f useum of the Essex TllSli lute. 

This spec ies may be ertsily recognized by its conical form, with circles of large wartrlike 
tu bercles, a.nd the steeple.like corneOllS apex, truncated at tip, and armed with acute, short 
thick spinules. 

Cari bou I sland, eight fathoms, on Nullipores, 

Cynthia cchinata (Lin.) 

Dredged at a depth of fi fty fathoms i.n Chateau Bay. 

Cynt hia p lacenta. n. ~p. 

Test broad, expanded, mllch flattened, very emarginate, about five times as broad as 
high, with the thin cdge unevcn, revolute; surfhce granula.ted, though the scales are fiat­
tened. Anal and branchial orifices much alike, of equal height, and as distan t from each 
other as the thickness of the test, which is half an inch in diameter. 

One specimen covered with sanel was largcr and more roughened about the orifices than 
the other specimen, which was smooth and naked. 

Dredged in the Stl'Uits of Belle Isle, forty f..'Ltlwms, hard bottom; Henley Harbor, ten to 
twenty fathoms, sandy; Cateau Harbor, Long Island, urLeen fathoms, sandy. It is also 
common in the Bay of Fundy. 

P oionaia Br enifora STIlI I'S. 

This occurred in fineen fathoms, sand, at Salmon Bay, in the Straits of Belle Isle. 

Bolte n ia BolUln i tl~S . 

BoIlenia o.ifonni6 Su . Pack. Cau. Nat. 1863. 

Comparison with specimens from Greenland shows that this common species is found 
along our nOl·tbeastern coast from the Bay of Fundy to Greenland. 
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Frequent on hurd and 
fathoms. 

sandy 

BRANCHIONDA. 

Hypotbyris psittacea. K iso. 

bottoms along the whole 

LAHELLmRANCfflAT,\. 

Anomia cphippium LI~·l<. 

• coast m from eight to fifty 

Abundant~ tbough sma.!l, at Caribou Island, eight fathom s, on Nullipores. Square Island, 
thirty fathoms. • 

Anomia ac uleata G.v£L1s. 

Dredged at depths varying from ten to fifty fathoms, Straits of Belle Isle. 

Astarte Bankaii LucJl'. 

Astarte TAUrtNtiana Lyell, Travels in North AmetiCII.. Astarte Warha",i Hancock, AnD. Nat. IIist. 1846. Astarte rompreua Da .. · 
l on, Can. Nat. pani",. 

There are the same variations noticeable ill the fossil specimens from Portland, - which 
I have received in large numbers from Messrs. E. S. Morse and C. B. Fullcl', - as in the re­
cent specimens dredged on the coast of L.'Lbrador. Some old specimens resemble the vari­
ety A. RicltardsQlli and A. fabula of Reeve; others the A. n'arlmmi of Hancock; while still 
older individuals are much eroded at the beaks, as in the recent ones, and much thickened 
at the hinge. Y Ollllger, thinner shells represent A. L mwcntialla of the St. Lawrence Leda 
Clays, and agree very closely with specimens thus labelled and kindly sent rue by Dr. J. 
W. Dawso n. Recent specimens, given me by Dr. Stimpson from off Halifax, agree very 
closely with A. Laurclltialla. 

Astart.c comprosslIo (LI NN.) 

.d 'tarl~ ~mis"leala Leach. A. tUipliCll Brown, Goui!i 

Abundant on the whole coast in from ten to fifty fathoms. It is more abundant in the 
bays than A. B anksii, which is a deep·sea shell, and is found on the more exposed deep-sea 
bottoms. 

Astarte striata LE.lcD. 

This species was taken at Hopedale in ten fathoms. It is not common. 

Cardium ialandicum CUE}!N. 

Of large size. In thirty fathoms at Square Island; at Salmon Bay in ten f..'1thoms, mud. 

Cardium H ayesii STI}!P!. Proc. Acad. Nat. Se. Phil., p. 68, 18(;2, [PI. Vll ., fis·H·1 

This species is found on tbe whole coast, and is more abundant than the preceding spe­
cies. Square Island, fifteen to thiI'Ly fathoms. Hopedale, ten fathoms. The figure is from 
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n photogrfLph tfLken by P rofesso r A. E. Venill, and reduced in size from no specimen nearly 
three inches long. 

Pecten tenuieostat us M LGIIL. 

P. "OI,gtlI""icw, Lamk. 

Is most ab undant on a sandy bottom at a fathom'~ depth. The young were only 
dredged in fi fteen fil thoms. Thc inha bitants call them ,. pu~scJ:,; ," and ofte n cat t hem. We 
cnn benr testimony to the delicacy and rich flavor of this f'; hell-fish. 

A species of boring sponge, ClwJ1c(~? which g rows two inches or more in heigh t, its roots 
bori ng worm-like galleries in the shell, hastens the decomposition of dead shells very 
g rea tly. 

P ecten islandicUB M ULL. 

Common in ten to fi fty fatboms on a sandy or rocky hard bottom. Val ves a re occasioll­
ally th rown up on beaches. 

L imatula sulculus LU CII. 

Seve ml WCl'e dredged in fifteen to fi fty f.'t thoms upon a sandy and gravelly bottom. 

Nucula teows T URT OJ( , 

Common on the whole coast on a muddy bottom. 

Nucula cxpansa U £ £\· £ . 

This species OCC UlTed ab undan tly with the precedi ng. Dr. Stimpson has iden t ified our 
specimens as bcing this befo re do ubtful species. Chateau Bay, fifty fa thoms, where it 
occur red of large size. 

Yoldia sapot illa ST,. , ... 

A few of these occl1l'rec1 a t a depth of tell to fifteen fa thoms. 

L eda bucc ata 5T I1I1·S. 

Abu nda nt. Does not di ffer from Gree nland spec imens. Long Island, fifteen fat lioms; 
Henley Harbor, twen ty fathoms. 

L od a min ut a W .. RR. ) 

Long Island, fifteen filthollls ; Henley Harbor, twenty fathoms; Chateau B ay, fifty 
filthoms j Sq uare Island, thi rty fi, tho!lll'l. 

CrcncUa glandula TUJlTOl< . 

Abundant. Cari bou Island in five fa thoms, !'landy bottom. Square Island, thi r ty 
fa thoms. 

Mod iolar ia corrugat a S"rUII·lI. 

This species was found at a depth of fi fty fathoms. 
" """0"'.1 lion. soc. N .. T. lII&T. Vol. I . I' t. Z. " 
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Modiolaria lwvigato. Gu.Y. 

Th is species was taken with the preceding. 

M Odiolaria. fabo. l~"'I!B. 

Henley Harbor, four fathoms. 

Modiolaria discrepans MULl •• 

A valve two inches long was taken from the stomach of a cod caught on t.he Bank, in 
the Straits of Delle Isle. Thirty fa.thoms, Sq uare Island. 

MytUulI m od iolus LINN. 

This species was not common. 

Mytilus edulis L,x". 

This species wns found in great abundance. 

Alasmodonta arcuata IhRNES 1 

I waR told that ft fresh-water m ussel was common in Salmon River. This must be the 
same shell that Professor P. A. Chad bomnc informs mc is ve ry abundant in the streams of 
Newfoundland. 

Pis idium Steenbuchii (MOLL.) 

Abundant in fresh-water streams ll.,nd swampy land at Square Island and Strawberry 
Harbor. 

Cryptodon Gouldii PU lL. 

Very large and abundant; a few in fi fty fathoms, Strai ts of Belle Isle. Long Island, 
fifteen f.'lthoms. Chateau Bay, fifty fathoms. 

Cardita borealis COSR. 

On a. bank in fi fty fa- thorn;;;, Straits of Belle Isle. Long Island, fifteen fa.thom s. Chateau 
Ray, fi fty fathoms. 

Cardium pinnulatum COS I!. 

Very common, and as brge as usual southward. It did not occur north of the St ra its of 
Belle Isle. 

Serripcs grronlandicus BECK. 

Th is is a very abundant species, and is a vc ry constant companion of Cardium i.slolldicum, 
occurring in a mixed sand and mud bottom in ten to twenty f.'lthoms, whcre it grows to fln 

• enormous size. 
It varies considerably when old, some specimens being tria ng ular and flattened , with the 

beaks pbced fill' anteriorly, while othe r shell8 are ventricos(', oval, with the beaks "Vcry 
central. The young all agree in being sho rt and high, very thick, amI in having the large, 
swollen beaks placed nearly in the midd le of' the she lls. Some specimens from Greenland 



INVERTEBRATE FAUNA OF LABRADO R. 281 

differ very much from the Labrador shell" in being very triangular, not much longer than 
high, :tnd having the beaks small and fla ttened, and placed f.'lr anteriorly. Were there not 
others n.pproaching very close ly to some Lab rador fO l'llls, thcse characte rs would easily sep­
:lI'ate the gramlalldicus into two representative species. 'Vhole coast; Square Island, tcn 
to fifty f.'lthoms j Long Island, thirty filtholllS. 

Gemma Totteni STIMP~. 

V~"UI ~"'mu Tonen. 

Taken in Indian Harbor, low water. 

Tapes fluc tuosa Sown. 

One valve fl'om the Bank. Henley Hal'bor, twenty fathoms ; Square Island, thirty fath-
oms. Not uncommon. 

Mactra solidissima CII EM l< • 

.one valve was given me, which was taken three miles inland from the mouth of ESqlli­
manx River on a saud beach. 

Mactra polynema S TU I P8. 

Mactra o.-«lis Gould. 

Th is species was found rarely having been thrown up on beaches. 

Mesodesma Jauresll Jo,on<lII. 

It is of a very large size, amI thrown up very abundantly on beaches. 

Macoma fusea STllIIl'e. 

It is quite common, generally occurring between t ide marks. 

MacomB. sabulosa STUll' S. 

T . prorima. 

A very large and abundant species, taken in fifteen fa thoms, at Salmon Bay ; Long 
Island. 

Solenensis LIS/;. 

R.'lrely taken. Some young specimens were dredged at a depth of fifteen £.1thoms. 

Thracia Conradi COU T U. 

We succeeded in dredging only one small specimen of this shell. 

Thrncia myopsis B EC K . 

A fine large specimen was dredged in ten filthom s mud, at Salmon Day; at Long Island, 
in fifteen fathoms, sand. 

Anatm8. papyracea Su . 

Tn fifteen fn,thoms, sandy boltom, at Chateau lby. It was identi fi ed by Dr. A. A. Gould. 
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Pandor a trilincllt a S ... T. 

A rew specimens occlIi't'ed in fif'teen f..'1thoms, sand. lIen ley Harbor, twenty fathoms ; 
Square Island, th irty fathoms. 

Pandorina arenOSIl l'lI i)LL. 

One valve was taken with the preceding among nullipores in stony sand, fifteen fathoms. 
Long Island, fifteen fathoms, sand. 

Cyrtodaria siliqua 1).U}DlM. 

At a depth varying from fifteen to fifty fathoms. Mostly on hard, stony bottoms. 

M ya truncata LINI<. 

The short, obliquely truncated variety lI.ddCl'allCllsis, occurred on the Bank, and abun· 
dantly in thirty fathoms at Square island. 

M ya arODllria Luol . 

This species occlII'red in great abundance. 

Saxicllva rugosa Llln, . 

Common in ten to fifty f:ltlioms. Limestone pebbles arc often fi shed up from the Gulf, 
which arc bored into in every direction by these shell s, which are then short and much 
thickened. 

C ASTEROE'ODA. 

Clione limacina I'llIrr~ . 

Clio /malli. Brug. 

T his specics was frequcntly scen floating ncar the surface of thc wntcl' in cal m weather. 

L imacina helicina PUII' I·S. 

This species was taken very ab und nntly off Cape Harrison. 

Proctoporia? Ip. 

A species with nn expanded foot was taken in fifty fol thoms on the Bank. H was not 
discovered until immersed in al cohol, and is undis tinguishable, though it dine rs from any 
form known to us to occur in New England, app roaching rather .Fabricius's figure of P . 

!u/Jca. No othcr species of Nud ib l'aneh:; were found, tho ugh the ova. frequently occlll'l'ed 
ill round masses on se:~-weeds in tbe L amillal'iull zonc. 

E olis .p. 

A fin e specimen onc and a quarter inches long occuned nt I fen ley Il arbor, in four filthomz.:. 
1t is rather broad, slightly flattened, with a uraad space betwee n thc papillm. The tentacles 
are nea rly equal in length, thc antel' ior pui r remote, the latera l pair reclII'Ycd, while tbe 
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posterior pair are of the same length but ~l en del'erJ and app roximate on each side of the 
median line of the body. The dorsal papilho nrc ma ... sed continLlou~ly on the sides of the 
body, fOllr deep in the middle, slightly roseate, with the ccntral biliary (1) tube deep red ; 
tip white; tentacles and body white, with ::t very filint roseate hue. 

Dendronotus Il.rboresccns FA Ilr.. 

Several at a depth of four fathoms in H enley Ba rbol'. 

Several large specimens with a thin brown el)idcrmis, and differing in no respect from 
one f!'Olll Greenland, OCCU lTed in ten to fifteen filthoms, mud and sand j Caribou Island, 
Chatea.u Bay fifty fathoms. Sloop Barbo I', seven f..'1thoms, sand. 

Bulla pertcnius MIGn. 

This species was taken in the vicinity of Belles Amours, in eight fathoms, muddy bottom. 

Bulla occulta MI GlI . 

O"lla KtJlpla neue, non Ill.'lcher. 

Cbiton marmoreus ,"'.All II. 

Found all the way f!'Om low watel' to a depth of fifty f.'lthoms. 

Cbiton albus Lll'H. 

Several specimens of this shell were dredged in fifty fathoms of water. 

Toctura testudinalis MULL. 

This occurs largest and most abundant at low-water mark. The young were dredged in 
fifteen fathoms. 

Pilidium rubcllum (F,\HR.! 

Square Island, in thirty fathoms on a hard bottom j near Stra.wberry ilnrbor, in twenty 
fathoms. 

Diadora noachina CUT. 

Several specimens takcn at the Straits of Belle Isle in ten to fifty fathoms j at Square 
Island in thirty fathoms. 

Scissurclla c rispata FLI:H 

Dr. Dawson has detected this species in sands examined for Foraminifera, as also the fol­
lowing species, 

Adeorbis costulata STlH I'~. 

Both this and the preceding species occurred at Caribou Island. 

Margarita cinerea COULl). 

Grows largest on sandy bottom in 
bottom. Long Island, fifteen f.'1thoms. 

[OII'UIOIRI &05T. ~. ".IT. !llaT. V ol. I . Pt. 2. 

fifty fh. tholnfol. Cari bou Island, seven fathoms, hard 
Square lslaud, thirty fathoms. 

" 
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Margarita undulata Sowa. lind BROI). 

Of common occurrence at a de pth of firteen to twenty fathoms; sandy bottom. 

Margarita varicosa r."OH F.~. 

Found nb undn.n tly along the whole coast. At Square Island in ten to thirty fa thoms. 
Straits of Belle Isle, fifty fathoms. 

Margarita helicina :lIOLL. 

This species was ve ry plentifully found at a dep th varying fl'om two to fifleen fathoms. 

Margarita campanulata 1I10RS!: nov. sp. [PI. \~1I . fig. 15, 1611.1 

Shell umbilicated, depressed, thin, t ranslucent, smooth and shining j composed of four 
voiutiollS, last whorl rap idly expanding. Aperture large, oute l' lip flaring. Plane of aper­
ture nearly at a right angle with the axis of the shell ; breadth one-sixth of an inch; 
height one·twelfth of an inch. This spec ies has always been confounded with Margarita 
helicilla, which it somewhat resembles. The diflerences are seen in its smaller size, in its 
greater depression, and the rapidly expanding outer whorl and flaring aperture. We have 
examined hundreds of specimens from Portland Harbo r and various points on the coast of 
Maine, and have seen specimens from Labrador, and the characters hold good in eve ry speci­
men. The color of the extended animal is different fl'Om that of llfargarila helicina. - Morse. 

Rissoa minuta STUll'S. 

One dead specimen occurred; it was found above high-water marIe 

Rissoa caetanca ~ I u l.l .. 

Ri .. oa ua,.ala Stimpl. 

Dredged at a depth of fifteen fathoms on a sandy bottom. 

Velutina baliotoidcs MULL. 

Found not uncommonly in deep water on the whole coast. 

Lacuna vincta TURT. 

The plain and banded varieties were common. Taken at Square Island in thirty fathoms. 

Littorina vestita GOU LD. 

T . ...a/ihl' Say ; L. nuli! Gould. 

Not uncommon along the whole coas t. 

Littorina palliata GOOLD. 

L;lIori,," li//arnls;, Forbel and l1anl. 

Both of these species occurred abundantly and with variations, as in Maine. 

Scalaria groonlandica I'EIlR"I". 

Of this species we were able to obtain only a fragment of a specimen. 
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Turrite Ua erosa COUTU. 

Abundant along the whole coast, at. Chateau Bay, Long bland, in fifteen fathoms, sant!o 

TurritcUa r eticulata MJ(lIiL. 

Very abundant, occulTing with the preceding in ten to finy fathoms, but most abundant. 
in fifteen t:'l.thoms, mud, Sal mon .I3ay. Chateau Bay, fifteen t:"lthoms. Square Island, thirty 
fathoms. Hopedale, ten fat.homs. 

Turritella lLCieula 8 Tllll'8. 

Oue individual of this species was dredged fLt a depth of fifty fathoms, on a hard bottom. 

AporrhaiB occidentalis BECK. 

Very abundant on the whole coast from Salmon Bay to Hopedale, and is one of the most 
characteristic shells of the coast, occlIl"ring in from six to flft.y fathoms, mostly in muddy 
quiet bays. 

Mcncstho albula M OLL . 

Young • specimens occurred very frequently in from two to fifteen fathoms, sand . 

Lamellaria pcrspicua roOd:!;. 

Dredged at a depth of fifteen fathoms, au a sandy and lUllddy bottom. 

Natica heros Sn . 

Two young dead shells were found at high-water mark, in Salmon Bay, Stra its of Belle Isle. 

Natica clausa 8o,,'0. 

Found to occur quite frequently at a depth of fifteen fathoms. 

Natica ILunatia) grcanlandica BEC"; . 

Taken at Chateau Bay. Long Island, in fifteen fathoms, on a sandy bottom. 

Bela americana. 

Dtfra,.,;ia J(:tJ/ari, M;j!J., 1ml. Moll. Gront Fusu, lurri",,/a Gould. 

The European B. tllrl'/cula, as observed by MOI'ch, is very different from the American 
representati ve. On a comparison of our shell with several specimens of the iUl"ricula-, we 
find that the shouldel' on each whorl which gives the shell its turreted appearance, is 
situated more in the middle in B. scalar/so The tllrr/cllla has twelve longitudinal ridges 
on each whorl, being fewer and proportionately larger lha.n ill OLIJ' specie~, which has 
seventeen. Our species seems also to be a bl'ger shell. It :tgl'ees well with Muller's .D. 
8calaris, to which he refers il/rriellla Gould. 

In a long variety figured on PI. vii. fig. 11, the shell j.'l glendel'. much elongated, regula rly 
fusiform, whorls flattened more than usua l, being but slightly llattened, wilh the shoulder of 
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each whol'l removed milch nearer the middle tlw.n is usual; sp ine acu te, longer than the body 
of the shell, suture not deeply impl'(~>!sed; nperture long ovate; columella smooth, a little 
flat tened, regulnrly concave, not plicatcd; canal very sho rt, oblique; the body of the shell 
covered with revolving lines and slightly waved IOll g itudinal plications, which arc especially 
mark ed on the spine. Length, .4 8; breadth, .20 j length of aperture, .22 inch. One spec­
imen was dredged in fifteen to tbi lty fathoms at Square Island. Found fossil at Cari­
bou tsland; rare. The typical forms arc found on the whole coast. 

Bela nobilis (MOLLER). 

This species cliffel's from lJ. americana and B. iUl'ricllk6 (of which we would scarcely con­
sider it a. variety ), in its fewer and larger I'ugm, wi th less distinct revolving lines. 

Bela. scalaris. 

Dtjrcmda swlari& Mol!., Index Moll. Gronl. 

This shell we would consider as also distinct from E, americana, and like that species it 
has both a short and elongated form. The canal is longer and the spine is more acute. 
The fossil specimens scal'cely diffe l'. Specimens from Dr. Loven, thus labelled, were kindly 
loaned me by Dr. A. A. Gould foJ' compa.l'ison, Squa.re Island, thirty fathoms, shelly bot­
tom ; and also at Dumplin Harbor, Sandwich nay, in foul' fathoms. 

Bela. woodiana MOL L, 

FusUIJ harpuwn"ul Gould. 

It is a shorter a,nd thicker shell than the preceding, in which the first whorl is as long as 
the remaining ones together. Not common, though a very abundant fossil. 

Bels. cxarata. 

Dtjraneia uarola Muiler. Pleuro/<mIa m9,,",1"' " Mull." Heeve, Icon. Coneh. fig. 346. 

In thi s species the first whorl is longer than the rest; the canal is shorter and the apel'­
tlll'e rounder. The longitudinal ridges are the same in number as in B. tcoodialla, but are 
less prominent, while the revolving lines al'e much coarser, giving the surface a re tic ulated 
appearance. Common on the whole coast. 

Bola dOCUBsata Sl' lHl'S. 

Common in Salmon nay in ten to fifteen f."\thom, smud, where it occnrred more abun­
dantly than elsewhere on the coast, Square Island in thirty fathoms, shelly bottom. 

Bela. pleurotomaria S TUII·S. 

Fllsu.,ileuroiomar;W8 Couth. /Jpfroneia Va"',; Deck . 

Dredged at a depth of thirty f.lthoms Square Island j of four fathoms at Sandwich 
Bay. 
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Bela pyrimidalis ST . .. "', 

F~~ rtlf ... GOUld. 

This species is found along the whole CO:l.st. Taken in thi rty fatho ms, at Square Island. 

Bela eanecllata M W UL . 

Not uncommon at Squa re Island in th irty filthoms. 
We should scarcely unite B . PiJlgelti,' (Beck ) rrom Green land, with thi.<l rorm. It. differs 

in the long and slender, sca rcely tu rreted, less convex whorls j the cas tro and rcyolving 
lincs arc rainter, and thc last are more numerOllS; the callal is f' lenderer and morc pointed. 
Reeve's P I/SUS rugul(lills l con. Conch. is perhaps a. synonym or B . Pillgebi~ though stated by 
Murch to bc identical with B. exal'ala. 

Bela violacea STl"P~, 

Common along the whole coast. Dredged at Squarc bland, in thirty fa tholll.<l, on a shelly 
bottom. 

Bela borealis. 

Plnt.rot._ bohO('" Reeve, I. e. r. 277. l).franc"ClI;~jda Mvll. (non Linn.) 

This species occurred but rarely. Jt was found at Squarc Island in thirty filthoms j at 
Sandwich Bay in four fathoms. 

Bueeinum Grmnlnndieum U .. 1<COCK. (I'lnle VI I., fi g. 6.1 

BH«:iHHrIi yrfn,/""die,,," Hancock. Annnil nnll ~Ing. Kat. Iliat. p .] xyiii.. 32'3; pI. .... Agi . 8. 9, 1 8~6. Hl'evl'. ('onch. Icon .• iii. 
OIlCC. l[ ;v., 118. ISH. Bva:' ''''''' A "y/icuHMIl< [_y~ll. Tr:l.U. Celli. Soc. N,lllriufII /I,,<trocki, M" rch. in Riuk', Greenlnnd Tlldl/l('g. 
An •. , 8 1. 111[,7. 

A fine specimen or this species, but belonging to a rathcr ffiOl'e elongatcd type than 
\lsual,comes rrom the Banksor Newfoundland, and is ill thc collection of MI'. C. B . .Fullcr of 
Portland, who kindly loaned us two specimens ror illustration. 

]t did not OCCli r to us in a living state on the coast of L."1brador, though it will doubtlcss 
be round therc on more careful scarch. 

A ro>:.si ( spccimen occurred at PiLts Arlll, Chateau Bay, with nearly all thc olllcl' coating 
of shcll 00: It is thi ck and stou t. ( PI. vii. fig. 5 a. ) Thc largc single spiral rib is very promi­
nent., while midway between it and thc sutu re are two ribs or half the size. 

] have nlso rece ived a much thin ncr shell rrom the Leda clays or Montreal, kindly sent 
by Or. J . \Y. Dawson, associnted with Triclwtropi3 borealis; also rrom ~egroto \\'n Point, at 
Carleton, opposite St. J ohn, N. B., collccted by i\lessrs. Mathcws and Hartt. 

From Canal Street~ Portland, specimens collected by Mr. C. B. Fuller are llllu~l1ally vcntri­
cose, more heav ily plicatcd with large cost."C: incrcasing in size nearer the .'"'uturc than 
usual , anti with a large raised rcvolving line. 

This very rugosc form [ PI. vii. fig. 5J also OCC UlTed fO~:'lil at Cnribou Island. Young spcc­
imcns coll ccted at Portland by ~h. F ullcl', howcvcl', conrorm more to thc slendcr typc, and 
agl'ce in :1 11 respects with Lye ll'S figu l'c in thc Transactions or the Geological Society . 

.... 10' 1'11 IIOIT. ao-c . ".T. ", .... VIII. I. I' , . 2. 
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Buccinum undulatum MOI.Lll.n. I Pl. V II ., lig. 3, young ; 4, adult. J 

8 uet:inum l..abr<Jdor~"u. Rce~ ~ . l oon . Conch., pI. i . fig. 6. 

Most abundnnt j ust below low-wnter Ill:lrk. Fine specimens three and a half inches long 
were freque nt; their egg capsules laid in large bunches were often deposited at low-water 
mal'k. This; species represents the European B. 1mdatum. 

We figure a young specimen d redged in deep water, with a prominent central ca rina Oll 

the lowe l' whorl. 

Buccinum tcDUC GILlY. [PI. VI I., tl g. G, fouiLI 

8 . 5C(J/a . ijo",nt Miill. 

One "'pccimen was taken on the Balik, Straits of Belle Isle. 

B uccinum cre tllccum HIl. Il. \' Il. , Icon. Conch., ~Io tlogr. Bucc., 1'1. XIV., fig. lI2. 

At Long Island, found in fifteen fa thoms. Shell fusi form, slender, nearly three times as 
long as uroad. Aperture oval, ending in a rather long, broad, oblique canal. Inner lip I'egu­
lady curved; the columella projecting into the aper ture at the base of the cnnal ; from this 
projection a :<light ridge ru ns back to the other end of the apertu re, following the curve of 
the inner lip. \Vhorl s nine, convex, especially all the upper two thirds. Spire much prolonged, 
acute. Twent.y-one longitudinal ridge."., smooth and rOllndell. On the fi rst whol'1 the ridges 
disappear on tbe lower t wo thinb', wbere the minute revolving lines nre more minute than 
elsew bere. Aperture with in light chocolate, darker in the young, in which the revolving 
lines are more dist inc t. Length, ~~. in., breadth, 1"" in. 

The slende r and fusiform shape, and g reater length of" the spire tha n is found in other 
northern species, will distinguish it. The young and old were dredged nlivc in ten t:"1thoms, 
mud and foland, Salmon Bay. Dr. Stimpson informs me that he has seen specimens from 
the Ncwfollndlanrl Banks. It secms to be identical with Reevc's species, of wllich he g ives 
no locality. Tllis fine species is not uncommOIl , occur ring nt Caribou lsI and, seven fathoms 
young and old, mostly on a rocky bottom. Square Island, fifteen to th irty fathoms, on n 
shelly bottom. 

Fusus (Ncptunca ) islan dicu s G OU LD. 

Accord ing to Dr. Stimpson our American ronn differs specifically from the European 
form. A specimen li'Gln the Banks is remarkably short and thick, the spire being no 
longer than the apCl'tme, while the who rls are tJaLtened, being bu t slightly convex with no 
revolv ing lines. The canal i1l long and to r tuous. Lcngth, :2 inches ; breadtl l, I 1Jj}" inches. 
It did not OCClll' to us on the Labrador coast. 

Murch (Journal de Conchyliologie, 3d ReI'. T. ]I. ~6, PI. I. fi g. 1,) descri bes from New· 
foundlnnd a, closely all ied species, Ji'u3lls (Sip /tO ) lividus. 

Fusus syrtonsis n. sr. [Plate Vil ., fig . 13 J 

Shell thin, very l"hort, ovate ; .~pire rapidly acuminate, cylindrical, broadly conico-fusi­
form , :1, li t tle more tllan one half :1.<\ long as the reRt of the shell. Apcrtlll"c large ovate; 
canal rcmark:lbly short, oblique, very wide, the aperture contracting less than lIsual; 
whorl", espef' ially the fi rst one, with fine re volving lin e.", becoming la rge r in the midd le of 
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the lowcr whorl and disappenring toward the sutme. Longitudinal costro eighteen in num· 
bel' on the lowest whorl, becoming 1I1 0re promi nen t toward the suture j on the second and 
third who rls they are larger and 1ll0l'e contiguous, alHl waved, Whods six, much less can· 
vex, sutures very shallow, 

Length, .40; breadth, ,1 7 inch. 
A remarkably short con ico·fusi form shell which from its thick, broael canal, resembles a. 

Bela, and in this respect di ffers from thc WOlLp SljJ/w islalldiclls, or P IISIIS pulll/s of Reeve, 
from Newfound land . 

One specimen was el,'edged on n. shelly bottom in thi"ty fa.thoms, Sq uare Island Harbor. 

Fusus tornatus GOULD. 

A Iru'ge specimen, tcnanted by n. hermit crn.b, was dredged in fifty fathoms. 

T ricbotropis borealis nROD. am} SOWI!. 

Taken frcq ucntly at a depth varying from ten to nfty f:"1ti.lOll1 S. Long Island, fifteen 
fa thoms j Hopedale, ten f:.l. thoms. 

Admoto vi..ridula S T'MPS. 

Thick, hen.vy specimens, an inch in length, wcre dredged in forty to fi fty f:"1thoms. 

TropboD scalariforme STI )I!'! . 

Large specimens from the Bank, Stl'aits 
Henley Harbor, twenty f:.l.tiloms. 

of .l3 elle Isle' , 

Isthmia (Pupa) H oppii Ih;cK. 

Chaten.u .l3ay, fifty f:'l.t homs j at 

Common at Strn.wberry Harbor, in company with the !H1cceeding species. This species 
with the other land shells, was identified by MI'. E. S. Mo rse. 

Zoogenetes barpa (SAY ), MOR! F, . 

One specimen of this was found in moss at Caribou Island. 

ConUlus (H elix) Fabricii nRC" et MVLLRR. 

At Stmwberry Harbor, July 20. Found unde r sticks in a retired and protected vnllcy. 

Hyolinll. c l ectrina (SAY ). 

Common at .l3elles Amours, in wet, protec ted places. 

Vitrina angelicm n gCK ct MVLLRR. 

Common, gcnerally occurring with tiJe preceding spccies. Taken at Stmwbcrry IIarbor. 

Limu agrestis LINN . 

Not uncommon at Strn.w berl'Y Ilarbor and at Sq uare Island, under slones. 
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Besides these shells, the An ticost i Expedition from Cambridge collected at the Mingan 
Islands VI~rilla angelicO', Suceillea obiiqua 8ay) SUCcilica afora S:1)" S11ccinca rcrrillii mand, 
P I/P(' badia Adams, Z ua illbricoides Stimps., Delix clwrsillu Say, Deux arborea Say, and Helix 
strialella Anthony. 

The only Cephalopod known is the common Squid, Omlll((strephcs todarll8? 

V EIl.:tIES. 

SyrinI ? n . • p. [I'lale VlII ., fig 10.) 

A small slender species occurred in eight fathom~, sandy bottom, a t Caribou Island, which 
is provisionally described hel'c, as no specimens were ob.:!c rvcd in a 1i\-ing state, and even 
the genus is doubtful. I t is slender, cylindrical, the anterior half of the body gradually in­
creasing in size towards the mouth, where in our alcoholic specimens it is suddenly trun­
cated, or, as in another fi pecimel1, this part of the body is swollen into an OV3.te enlargement 
and sligh tly constricted just before the mouth. The surfhce is very minutely granulated 
with 3. delic3.te peach·like pubescence, and is dull white ill spirits; poster ior half of the 
body Sl11ooth, being sca rcely granulated or striated. Poste riorly the body is suddenly trun­
cated, with [L large ana l opening. At the mouth are five indistinct lobes, which are prob­
ably the retracted tentacles, but there are no traces of any bristles. Length, .35-.40 inch; 
breadth, .04 inch. Found free in the sand, not inhabiting shell s. 

Phascolosoma hamulatum 1).lp. ! I'J l te VIlI .. fig . 8.J 

Body long, slender, cylindrical, anteriorly finely corrugated transversely with minute 
granulat ions j much swollen toward the head, into a lnl'ge, globose dilatation, which is 
silloother than the adjacent part.,;. Mouth surrounded with nbout twenty short tentacles 
placed Oil 3. neck-like constriction. The posterior part of the body, concealed within a de­
se rted shell, is much longe r than the ante rior, sac· like, l oo~e, and soft., increasing in width 
toward the end, surface not wrinkled except a t the end, wh ich is suddenly rounded, but 
covered with flat g l":lnui:lr scales j pos te t'iorly the flatt e ned g rflllul ations terminate in hard 
corneous; curved point." bent toward the head , wh ich probably act as hooks to retnin the 
animal within its domicile. The mouth or the shell is prolonged by a tube of fine g ranules 
of sand, like those of 1:labella. 

Leng th, .50 inch ; smnllest diameter, j ust posterior to the dilatat ion behind tbe head, .04 
inch ; diameter ortbe thickest portion of the sac, .10 inch. 

But olle specimen was taken in eight fathoms, Caribo u Island, Straits of Belle ]sIc, in­
habiting a dead shell of Aporrltaia occidelltalis. 

This interesting fom1 diflers from P /tasc% so1lla !p'aml/all/III F. S. Le uckart, ( Brevis nnima­
limn Ciuorandam desc riptione>l, p. 22, fi g. 5, 1828,) in its muc h more elongated body, and in 
posses.-,;ing tentacles of which Leucknrt's 8Jlecimcns apparently haJ none, tho ugh they mny 
have been withdrawn within the body in the spec imen before him. The an terior prll"t of 
the botly of Leuckart's species does not merge so g radually in to the posterior sac, and it is 
thi cke r nt the middle of the body, where in our species the body incre'l ses in thi ckness 
toward the end. 
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Gordius lacustri8 FAOR! F~una. G ..... onl. 

'rbis species occurred quite frequently in shallow, fresh·water pool1l. 

PontobdoUa Ip. 

A very young specimen was found between tide marks in the S traits of Belle Isle, and a 
large specimen, afterwards lost, was found at.tached to the under side of a. Oral/goll boreas in 
four fhthoms, Henley Harbor. 

Pontobdclln ? livida nQ\". !p. [pl. VlII ., 6g 9.] 

A large livid, green ish, cylindrical worm, belonging ulltloubtedly to one a little thicker on 
the anteriol' third of the body, grad ually tapering to:l. point anteriorly, and more obtuse pos­
teriorly. The mouth is a single longitudinal narrow slit; the surface is fine ly and irregu­
larly transversely wrinkled, the sides of each furro w bei ng: vcry regularly and minutely 
sin ua-ted, the cOl'l'ugations of unequal length and wedged in between each othe r. There 
are no longitudinal lines except on the posterior extremity whe re the transve rse corru­
gations become longitudinal, and their sides nrc scarcely si nuate. TO\\'rll"ll the mouth the 
surface is smoo th. This specimen wns not obse rved while living, so that the soft I·e tractive 
ends of the body, wh ich probably would then h:tve been .<.:een, are, if present at all, re­
tracted in sp irits. Belles Amours, eigh t fath oms. mud. Hare. 

Ccrcbra tulus (Meckelia) olivacca Ih TUlol, !'IO'·;I Acta Nat ('u •. ;o::I. 1,2,3. 'I, p. 237. Diesing, Syst. Helm. i. p. 2M. 

My specimens agree well with the description of' D iesing, which wns cviclenlly copied by 
that author from Rath ke's descr iption. His specimens came from ~orway. I t is olivaceo lls 
in hue, and alcoholic specimens nre apt to be broken into several sections. Common at 
Salmon Day in ten fathoms, deep mud. Belles Amour::!, e ight fathoms, soft lUud. Henley 
Harbor, twenty fathoms. 

Ccrcbratulu8 cylindricus nOV . !p. [PI. VIII ., tis. H.] 

Body long, slender, cylindrical, of unifol'lu width throughout, not tn.pering toward e ither 
end; mouth consis ting of a long slit, extend ing down ea.ch side of the conica l head; pos­
teriorly the body is flattened from nbove, downwards. The figu re rep resents the anterior 
pa.rtof the body including the head. One specimen at Belles Amours, in eight fatl..lOlUS, muo. 

Omaloplca Stimpsoni GIIlUO, S T U I I'B • .\lar. l llv. Grand .\Ienan. 

Taken at Anticosti at a depth of fifteen fathoms, by the Anticosti Expedition. 

Lumbricus tcrrcstris LIlI1\". 

Small specimen", nea rly an inch in leugth, were found in the pe;lty soil aL Hopedale and 
Hq u;u-e Island. 

Spirorbis vitr oa (FAUK.! 

Nea r Strawberry Ihrbor, in fifteen flllhoms, 011 pebbles. Slrai ts of DeUe Isle, in forty to 
fiRy Ji.l thoms. Found along the whole coast. 

MKlO Ot'" BOlT. soc. "AT. ",n. VOL. I. I', . Z. 
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Spirorbis sinistr orsa .'!.I01l'TJocv. 

Common at Henley Harbor, at n. depth of fouf fathoms, on Algae. 

Common 
coast. 

. 
III ten 

Spirorbis porrecta ~I ULl,. 

to thirty fathoms, on Il ydroids and Polyzoa. Found along the whole 

SpirorbiB cunccllata (F .. UR. ) 

Common on the whole coast in deep water. Straits of Belle Isle, in forty fathoms, on a 
stony botlom. 

Spirorbis granulata (MULL.' 

Found of large size along the whole coast, in ten to forty fathoms. 

Spirorbis spirillum (LlslI"., 

l'Lis species occurs :dong the whole coast. Found on Fucus. 

Vermilia selTulo. SrUll'li. 

Dredged in the Straits of Belle ]sIc, nt a. depth of fifty f"i1thom :-:. 

Amphitrite cirrnta M ULL. 

Tud>r~lIa tim'!I' Montagu, Trani. Linn. Soc. xii. 

1 L constructs its tubes of fine l'flnd. C,lteau I [arbor, Long Island. Car ibou Island, Straits 
of Bell e Isle, eight fathoms, sandy bottom. Common along tue whole coast. 

Amphitrite? ' po 

A specimen loa impe rfect for description j has two long fleshy tentaculum-like ci rri on 
the fourth and fifth rings from lhe head, a l' i ~ illg from just behind the uncinre, which are com­
posed of a. single set'1, one on each side of the ring. The :;pecimen also wants tbe usual 
papilla. at I,he base of the seta. 

Ampbllreto Grubei M.\LWGHKlI", Nordii ka liafll·Annull.ter. 863. I' \. XL.,. ., fig . 44. 

I t conSLa'ucts 3. tube, which reminds us of the cases of some Phl'ygfluere, of bits of sea~ 
wccds and sanel loosely placed togethcr. The color of al coholic specimens i:i livid , wi th a 
slig ht greenish ti nge. Length .. 50 inchcs. One specimen agrees well with Malmgren's 
description, and figures as observed by this author. I t is very diflerc ll t from C rube's 
figu re (Wiegmann's Archiv. xxvi. Tab. \'. fig. G), of AlI/pltideja aClltijrollS, from Greenland. 
Henley Harbo r, in four fhthoms; not UIlCOUlIIlOI.l. 

Cistcnidc8 grnnulnta LI~· l'I . non JOJl l'l eT. 

P tdll/oria grtmfURdiw Gn~be. 

OCC ll l'S along the whole cans t. 
fifty fathoms depth, 

Found in a.bundance from neal' 10w-watcl' mark to 
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Praxilla MuUcri :\I"~"G. I. c. p. 191. 

Clylftlne Mulleri SIITt, Fllun"litt. Nor. II .• p. 13. 1'1. I. , flgi. 1-7. 

A specimen of the antcrior part of the body ngl'C'cs well with Sars's dcsc ription, but the 
head is contracted, and thus not rccognizablc in nlcohoL Chateau Bny, thirty to forty 
fathoms, in hat'd sand. Cateau Harbor, .Long l ~ l ancl, in fiftccn fat homs, sand. 

Nicom ache lumbricalis MAL"O . I. c .. 

&b«la IUIHbricafi. Fabr. Faunll Grunlllndica, 3,4. C1l, ... ne ["",br'm!i. Salll, I. c. Ie.. Tab. II., fig •. 23-2&. 

Caribou Isl:md, cight f;lthoms, sand. This species constructs its tube of fine sand , a. little 
morc thrrn a line in thickness and two a nd a half inches long. 

Another species closely allied to the precclling, forms a much large r tube of sand, which 
is rolled on itself, in thirty to forty fathoms, Chateau Bay. 

SpiochretopterilS typicus S.ut!, I. c. ii . p. I. 1'1. I., tlgs. 8-21. 

The tubes resemble "CI'Y clo::ely Sars's figure. On one side is a longitudinal median 
fUlTOW where the transverse ridges are interrupted. The occurrence of th is genus on our 
coast is interesting. The rrnimrrl itselr was obtained. Chateau Bay, in thirty to rorty rath­
om.<:, hard sandy bottom. Sars's specimen>-:, rrom Bcrgt.:ll, No rway, occulTed also at the depth 
of forty fathoms' Sevcral rragmcnts of tubes werc a lso found fossi l in tile quatcrlHu'Y beds 
at Caribou Island. 

Arcnicol o. piscatorum L .. ,.". 

A specimen was round in the stomach of a cod fi sh, taken in flftecn to twenty rathoms, at 
Bellcs Amours. 

Siphonostomum asperum STI"l's. 1 c. p. 31. 

Dredged at Caribou Island, in eight (ilthoms or water. on a sandy bottom. 

Siphonostomum plumo8um ;\hiLL. (fide STI"I>~ .) 

This species was found at Salmon Bay. at n. depth of tcn filthollls, on a muddy bottom. 

Cinatuius cirrata (FAult.) 

Taken rrom the stomach of a codfl"h caught in tell fathoms, Straits of Belle Isle, oU Belles 
Amours. 

H ctcroncrcis arctica OLKSTI!:I) ! 

Quite commonly found swimming on thc surface of the wutcr, in harbors. 

N epbthys longisetosil OinSTlw. GNUL Ann. Doui \.>. p. 43. '1':\1.0 . VI. , flgl. 71'1, ,G. 
N. /o"9iH:106<J Matmg. Konl. Haf, Annuilltcr, p. Ioc,. Tab. XLI. Hg. 20. 

Dredged at Belles Amours, at a depth or fivc rathoms, on ~l muddy bottom. 
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N c pbthYB c reea OiUTltl). 1. c. 41 , flgi . 73, 74, ii , i \l-86. 

NfpM"!J' = :\lIlhng. I. c. p. llH . .V~til "4«0 Fabr. Faun. Griin. p. 3N . Tab. ;o: ii. 18. 

Abundant on the whole coast, especially the young which were dredged ill deep, soll. mud, 
in Salmon Bay and Belles Amours in from fi ve to twenty fathoms, and at. Ca teau Harbor, 
in fifteen f.'1.thoms, sand. Chateau Bay th irty fathom~, hard sandy bOLtom. 

E teono cylin dr icn. O~II$TED , I. C. p. as, figt. 42-49, 51. 

This species was fOllnd at Belles Amou rs in five fat.homs of water, on lL muddy bottom. 

P byllodico grccnlondico. O~IIIT1! D . l. C. I'. 40, figs. 19, 21, ~2, 29, 32. 

P . grvrJoRdiw Mllhni. I. e. p. 00. 

Dredged at Square L;;land, in fl acen to twenty fathoms, on a shelly bottom. Frequent 
at. Cari bou Island in eight. fa thoms, sand. At Belles Amours in fi ve fathoms, lUud. 

ODuphis Eschrichtii OERSTltD. I. C. 

My specimens difle r from those recei vcd from Grecnland, through Dr. LUlken, and 
labell ed O . .b'sclmcldil~ ill ha.ving the tentacular cil'ri but one half as long as thc midd le 
pair especially, and the lateral ci rri are much large r and th us more prominent, the pos terior 
cir ri cspecially are much longe r, wh ile in the Greenland spccimens they arc more papilli­
fo rm. Chateau Ihy twc nty. fi vc to th ir ty l:lt homs. Sal mon Bay fi fteen li.u,homs. Catea u 
Harbo r fifleen fathoms, sand. 

Nor cia pelagic8. (LINN.) O~R'TED . l. c. 

Occurs frequently from Anticosti to Square Jshud, ill tell to th irty fathoms. 

Noroia .p. 

Allied , accordi ng to Dr. S tim pson, to N. deliliculaia St imps. Mnl'. Juv. Grand Menan, which 
is common on thc coast of Maine between tide marks, Salmon Bay. 

Pholoe minuto. O •. R! TJ; D. l. C. p. l6'3. Tab. I. , fig •. 3, '1, 8, 9, IG. 

A common species at Belles Amours, found in eight fathoms, on 3. muddy bottom. 

H nrmothoo i.mbr icn ta L'NN. 

"pArodi/a i",/1ricola I.inn . 5)"11. Nnt. Ed. ~ ii. 17Co7. " pArodI/I' drra/" -' Iillier. I'rodr. ZoOl Dan. n. 2M", . Fabr. Faun. GronE. 
p 308. n. 200. T"b. I , fig. 7. IL/,idonOla cimua Oers ted. I. c. p. I~ , figs. I , a, Co, II, I ~ , 1r.. lla rmQl.Mi "Rwirota Malmgren. E. c . 
p. CoG. Tab. ix. fig. 8. 

Cari bou l slnnd eight fathoms, sand. S loop Harbor six to eight f..'1. thom:o:, sand, common, 
Cateau Ha rbor fi fteen f.'tthOIllS, sand. Sandwich Bay at Dumplin Harbor, rou r f.'lt homs. 

This species is ve ry variable in thc color of ili scales (" ely tra "), which in some individuals 
arc unilormly palc, ill others partially red, whi le others have a ce ll tml spot, and a broad, 
dark, curved band. 
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L cpidonotus squat maus (LDfI •. J 

.dphrYKIilc "1,.""".,111 Linn. SYlt. Nat. Ed. x. Co65. Polynoi "1unmn(" Alldou;1I ct Millie Edwards. Hilt . Xat. L itte ral du France, 
n . 1834. Aplorodo/~ 1'~Itd"I(I !!fUller, Pro(h. Zoitlogiea Danic.... l.Apid_~ plIIlda/(I O~llIted. I. C. II. 12, fig •. 2, 6. 3!l, 41, 47, 4.8. 

Common along the whole coast. Occurs all the way from low water to twenty fathoms. 

CRUSTACEA . 

Nymphon gro8sipcs F"nll. Faun. Gron!. 

This species was dredged at Salmon Bay ami Square l sland, in from fifteen to thirty 
fath oms. 

Cor onula diadema (I.I)'N.) 

Taken quite frequ ently from the ski n of whales caught in the Gulf of St. Lawrence. 

Balanus eronatus BRUG. 

A common species, found along the whole coasL 

Balanus balanoides LIIIN. 

Balanus poreatus 0" COIiTA. 

This species occurs along the whole coast, and is found only in deep water. 

P eltogaster paguri IhTUIII:E. 

Not as yet found in Labrado r, but a specimen has occulTed at Eastport, Mainc, on Eupa­
gurus PIlOCSCCIIS, nn arctic crab. 

Leonrea br anebinlis LINN. 

Specimens of this animal were found attached to the sk in of tile codfish. 

D apbnia 'p. 

This is a hl'ge species allied to D. "cclispinu, and is found abundantly in all the fresh· 
water pool s. 

Cypridina exciBa. STl.U •. I. C. p. 39. Fig. 28. 

BranehipUB paludosus M I,; LL. 

Found n.bumlantly at " Indian Tickle," on the nOI't.h shore of InvlIctoke Inlet, in a pool 
of fresh water. 

Nobalia bipes F"nlt. 

Tlii s species was dredged at Henley Harbol', at a depth of four to eight fhthoms. 

Bopyrus mysidum nO". !p. (1'1. Vill ., fig . {;.] 

Uody long and n:l.l"I'O W, head mueh rounded j body behind the middle rapidly tape ring to 
"R"OILI~ W H . i OC. ll".lT. lUST. V ol I. I'to 2.. " 



206 A . S. PACK ARD, JR , ON THE R ECE~T 

a. point end ing in two short, obtuse, papi lla-like stylets. The last three abdominal segments 
are distinct, those of the middle of the body indistinguishable. Seen laterally it is cOllvex, 
flattened beneath. The legs nrc cU l'v~d J one quarter as thick as long, ra pidly thickening 
toward the head. Leng th, .00; breadth, .04 inch. A [emilie. ] t dille rs from B . squi/larmn 
Rathke, and B. hippol!Jt~ K r., in it.s much narrower, more linear body, slenderer legs, and in 
the presence of the caudal stylet5. The drawing is a rude one, as the ~pecimen had un­
fortunately dried before it was fin ished, but the general contour is given accurately. 

lEgs Ip. 

One specimen was taken from the under side of a cod in the Straits of Belle lsle. 

Tanaia tuum STUll'S. Milrine Invert. Gr. Menan, p. 43. 

This specimen was dredged at Caribou Island, in eight fa thoms, on a. santIy bottom. Rare. 

Praniza cerina !'TI:II I'S. \. e. 42. 

Found at Chateau Bay, Long Island, at a depth of fifteen fathoms, on a sandy bottom. 

Jtera nivalia KJtOTEIl. 

This species is a.bundant at low water under stones a.t lnd ian Harbor, Sandwich Bay. 

Ascllu8 grrenlandicus KilOTKIt. 

Specimens llgl'ee ing in length with those noticed oy Fabrici us, Fauna Cronlandica, were 
common at Square Island and Hopedale, in 80i l under stones, etc., in company with Limax. 

Idot.lea marmorata noy. Ip. {PI. nil., fig. 6.1 

A stout, thick, reddish-brown species, wit.h the surfilce slightly nodulated and marbled j 

body mther short j head more t ransve rSe and short~r than in 1. lIQdulosa K r., not armed 
with sharp tubercles in [I'ont j antel'ior cdge emargi nate, acutely reetangulal' on the sides, 
with an a ll gulated slight excavation, and a narrow, dec p, but small, mesial notch j eyes 
large and prominent. Superior antenna:: of mllch the same proport ions as in L 1lOdlllosa, 
but the joints are thiel,er. l nferio r pair of antclIlIfl:l long and slcnder; peduncle stou t, 
wi th the second joint two thi lus as long 0.8 the third j flagellum longer than the pe­
duncle, where in f. lIodutosa they a rc considerably shorter j each joint terminating in a thin 
verticil of ha irs. Segments of' the body convex, on the :;idcl!l distinctly emargina te j the 
edges of' each segment are stmight, not convcx a8 in f. llodulosa. Upper sur/nee of the 
body th ick, with short., imprc8::,ed. broken lines diverging in their genera l direction from 
the median line of the body. Abdomen ~ h ort, thick, mesially vcry convcx; tips t runcated, 
with a sinus at the end. Legs stOtl~ hairy. Color purpl ish, reddish on the edge of the 
segment.~, and the limbs arc slightly bl'owlli~h , in thc Hingle alcoholic specimen in the 
Museum of the Society. Length, .70; ureadth, .28 inch. 

It diffc l's from specimens of f. 1/odl/tosa Kr. in its shol' t, thick, COll veX body having a 
much more solid, dense crust th:l.l1 any species found southward. The ou ter edge of the 

• 
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segments arc straight, while in 1. 1/Qduwsa they arc ve ry convex; and it may also be readily 
known by the t.runcated, sinuated t ip of the abdomen. 

Sloop Harbor, Ky uetarbuck lhy, seven fathoms, 0 11 3. sandy bottom. 

CaprcUa scptentrion alis l~ .. cn:R. 

Squill .. lllbal" F mbr. Fllun. Grout. 

FOllnd abundantly along the whole coast, in from four to thirty fathoms, among weeds. 

T bemisto 1p.1fi./e STllIIII'ao:<.J 

Found at Anticosti. Brought home by the An ticosti Expedition. 

H yperia m edUSBrum B ATE, Cat. Amph. Hr. Mus. p. 2'J,j. 1'1. XLIX., IIg. I. 

Found with numerous young in the stomach-cavity of Gffal/ea arC/ica, at Domino Hmbor. 

Dulichia porrecta (filk 110>.:0:&). 

This is 3. rarely found species. 

Cer ap us rub riformis STllIIIl'a. l\Iar. In". Gr. Mcnan, p. 4u. 

Inhabits flexible tubes in Haleeil/m ludeeil/a. Eight fathoms, sand, Caribou l s1and, Straits 
of Belle hie. The young had just been hatched on J une 20th. 

AmphitbCfl m aculata STllIII P!!. I. c. 63. 

The specimen obtained at Henley Harbor in eight f;'tthoms, is punctured all over the 
body, forming dorsal bands on the posterior ha lf of the segments. It is Jlunctured irregu­
larly on the epimcra and legs, while on the antennre, especially toward the base, the do ts 
are arranged ill rings. 

Gammarus locusta (Ln.!! .) LF,ACII. 

G" .. .-arUI IIIulQt", Lilljeb. 

As usual, this species is found in g reat abundance along the wbole coast.. 

Go.mmarU8 den tatu8 K ~Cl'E k. 

Gelt" "'''' .... ' /!wrpwr"'lul Slimp'" I. c . p. {)ii. 

A comparison of the European specimens sent by Dr. LiHkell, leads us with MI'. Date to 
unite these two species. Square Island, fiftee n to thi rty fathoms; Strai ts of Delle Isle, 
fifteen fathoms, mud; Chateau Day, twenty to thirty fat i.lOms. 

P ar a mpbitro p o.nopla Knc n :lt, Gronla!ld'. Amflpodll . (fid~ BVI<CIl .j 

Th is species was rarely met wi th. 
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Calliopo ireviuBCula nATII, I. c. p. 148. P1.x..:n'lIl., fig. 2 . 

.J!mpllit},oI! l~l~'MSC1tla "r" Grunl. Arnflp. p. 63, Tab. In., fig. 13. 

Found at Henley fTarbor, in 
oms, all a hard, weedy bottom. 

four f:lthoIll8, vcry a.bundant j at Stag Bay in fifteen fath· 
An ticosti, Anticosti Expedi tion. 

Ampbitonotus Edws rdBii RATt: , I. ('.. 161,1'1. XXVUI. , fig . 6. 

AmpAilW EdwardJii (Sabine) Kr. I. c. 

Our specimens were dredged at Square I!o.land. at a de pth of th ir ty fathom s. 

AmpbitoDotus cataphractu8 ST()fU. I. c. p. 52. 

Taken at Henley Harbor, at a depth of fonr f;lthoms, among weeds. Not uncommon. 

Atylu8 vulgaris nAn: , l. c. 140. 

/I'AOJJlfflHJ l~"!I(lri, Slimpl. I. c. p. 63. 

At Henley Harbor, in foUl' fathoms ; at Squa re Jslalld, in fifteen fathoms ; and at Stag 
Bay, in fifteen fathoms, on a, hard, weedy bottom. 

Atylus (Paramphitoo ) inc rmis (KHOHI<,fidt llOECK ) [PI. \· Ill ., tlg. 3.1 

Cephalothorax produced into a small, flat, acute rostrulU, much as in A. bispillos!ls. The 
first three abdominrtl segments are produced into three strongly hooked projections, the 
thi rd of wh ich is much the largest j fou rth segment deeply, broadly sinuate. Eyes broadly 
ell ip tical, pale. The antenn re are long and slender, subeCjua l in size and length ; superior 
pair three fourths the length of the body, with the peduncle scarcely longer than the an­
tenna! ring. Gnathopoda stouter than ill A. biIlpillOSIIS, with tbe propodos rather broad, sub­
triangl1 lar, palm oblique. The posterior piliI' of abdominal feet extend to the end of the 
telson which is much lange I' and slenderer than in the other species, and as in that species, 
they extend considerably beyond the a nteriol' pa ir of abdomi nal legs. 

Difle rs from A. bispillos//s Bate, in the very Ilfl.lllulnte dorsal projection of the first three 
abdominal rings, in the sinuate fourth ring and the broader gnathopoda, and the much 
IOllger abdo min:ll legs and lelson. H enley Ua rbor, ten to twenty fatilom l<, ha rd, weedy 
bottom. 

Atylus (Paramphitoo) bispinosus I3 &CK, sp. 

Identified by Dr. Bocek, fl'om specimens sent to the Zoological Museum nt Copenhagen. 
It occurred rarely with the othe r ~ pecies of the genus. 

Monoculodc9 nubilatus DO" . Ip. [PI. VUI ., fig. 4.1 

Female. Cephalic ring produced into an obtuse, tumid rostrum, smaller tha n in AI. cari­
fwius Jhte, of the British shores; the segments oj' the thorax and abdomen arc not carinated 
above flS in that species, being nearly smooth , while the nbdominal segments are slightly sin­
uated just behind each sutu re. Eycs small, round, situated just a.bovc and opposite the in-
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sertion of the superior antennm; not colored in the adult, but black in the young. Supe­
rior antenn Xl a little longer than the peduncle of the inferi or pair ; inferior ant enn:~ reach­
ing to the hind edge of the fourth thoracic, including the cephalic, ring; the penultimate 
and last joint of the peduncle eq ual in length; flngeJl um about half the length of the whole 
antenna. Both pai rs of gnathopocia. ve ry equa l in size, the propodos being long, ovate; ante­
rior pair slenderer than in .11f. carillatlls, palm very oblique, with minute ha irs ; dactylos two 
thirds the lengtb of the propodos ; carpus minute, not prominently produced as in JJI cari­
flatus, but rather continuous with the propodos. The second pai r arc much stouter and 
more ovate than in M. carillatus, according in this respect morc with that of Jlf. demisstls 
Stimps. In form it closely repeats that of the anterio r pair; carpus with n. long, slender, 
spine·like prolongation from the palm, forming a. t humb closely appressed to the propodos 
but not extending to the middle. Palm of the propodos 011 the anterior half fringed with 
hairs. Dactylos one half as long as the propodos. Anterior pair of tho racic legs subequa l ; 
posterior pa ir of thoracic leg . .; twice as long and much larger than the ante rior, COXXl regu­
la rly short, pyriform. Abdominal legs large, equnl in ~ize, reaching nearly to the tip of the 
caudal sty lets, which arc lanceolate, very slender, acute; the first pai r being a very little 
longe r than the third. Color pa le, mottled with slate. Le ll g th, .50 inch. 

It dillers fl'Om jlf. demisslIs of Grand Menan, in its color, and the very unequal antenn::c. 
Frorn j1J. can'l/alus of the British lsles it may be re:ldily fii~tingui shed by the veryequaJ 
gn:lthopoda and non·carinated segments, the slenderel· antennre, and the smalier, ro und eyes. 

Caribou Island, eight fhthom~, sand. At I lenley l larbor a female, with several you ng 
attached to the under side, was dredged in four fathoms, tile last of June. 

Ampelisca Gaimnrdi (fid. Ih;cJ( .) [PI VIIl, fig , 1, 1" J 

A slcnder, thin , much compres~ed, dorsally wedge-shapcd species; head scarcely as much 
produced as in A. il/gclls Stimps. Eyes four, distinc t, small, round and bInck, situated very ncar 
the front margin ; rostru m shor t, rather obtuse. Antelln~ remarkably loug and ~ l ender; 
superior pair a little more thnn hal f the length of the body ; basal joint of the peduncle very 
thick, globose, while the two succeeding joints arc very slender; the third joint being very 
short. The peduncle of the inferior antenna. is two thi rds as long as the whole supe rior 
nntenna, be ing very long and slender, with the basal joiu t large, cylindrical, the last joint 
being ne:trly as long as the penul timate; flagellum long nnd slender, with long feathery 
hairs. First pair of gnathopoda small, p ropodos bro:l.d, produced inferiorly; carpus larger 
than in II. il/gells; second pair muciJ shorter nnd sto uter than in A. il/gells; carpus but one 
fourth longer than the propodo:;, which is larger and broader than in A. 1·//gells, onlte j dae­
tylos long and slender, reaching beyond the middle of the propodos ; inferior marg in of the 
j oint wiLh fi\scicul i of long uneven hair~ . Legs much as in A. il/gells, hinder pnir of legs 
shortc r and stouter, basos with the expansion renching to the las t joint of the leg, when in 
A. ' ''!Jells it is short, not reaching beyond the fourth j oint. from the end; its ouLel' edge is 
straight ; within, full and rounded , convex, edged with th ick set hairs ; j oints of the legs 
wi th long feath ery hairs. Pleopocia we ll developed, of nearly even leng th . Abdomen 
slightly silluate, giving a slightly tuberClllate outl ine to the dorsulil. Telson long, narrow, 
much as in A. 1·lIgCIIS. Lengt h, .50 inch. 

Th is g raceful fo rm is readily di"tingui .:;hed from :I . illg(,II.~. apparently its nearest nlly, by 
its remarkably long and slende r an tenntc, Witil til e g lobular ba:::a l j oint of the peduncle of the 
superior pail'; Ly its compressed cuneate body, the long, brond basos of the hindermost 

Al I!.>I Om M BQ~T. IOC. ""T. m ST. " .. I. 1.1'1.!!. 



300 A. S. PACKARD, JR., ON T H E RECENT 

thoracic leg, with its much shorter terminal joints, and short propodos of the second gnnth­
opad. 

Not uncommon in Chateau Bay, in thirty fa thoms. Cntenu Harbor, Long Island, fifteen 
fathoms, sund. Appearing d ifferent from Bate's figures and descri ption of A. Caimardi, I had 
described it as a. new species, but rcfel' to Mr. Beck's iden t iri cation of my specimen. 

A ropeliscll. pcl ll.gica (STUll' • . ) PACK" Cln. Nal. Dee. 1863. 

PMluJDpIIllwlmu, ~1'9icul Stitnps. Gr. Menan. p. 67. 

Found nl Chateau Bay, in thirty ulthoms. At Stag Day, in ten f.'1thoms, bard bottom. 
At Caribou island, in eight J:lthoms, sand. At Long Island, in fi llccn fathoms, sand. Ncar 
Strawbcl'l'Y Harbor, in fOlll'teen f.'1thoms, burd bottom. 

Ampolisoa Eschrichtii !\ROYEB. 

Taken at Caribou hland, in fourteen fil tboltl s. This spec ies was ident ili ed by Dr. Stimp. 
son, and also by Mr. Beck. 

H aploops tubicola ) {1I0TICR. 

This is qu ite rt diflerent genus from the fo regoi ng, as spec imens received from Dr. Li.itl,en 
show us. Our specimens agree well ,,·ith some from Denmark. 

Cateau Hurbor, Long Island, ten mi les above Domino Ifa rbor, in fifteen fathoms, sand, 
dredged in company with the species of Ampefisca. 

Pontoporcia fcmorata. " KIlOY£R, r.'at. Tiuhkr. iv. p. 1&3; Voyage en Sc:.1.nd. pl . 23, fig. 2." 

p ./.mora/a Bate, I. C. I'. 82. PI. XIV .• fig. 1-

Body robust j antcnnm subequal in length j superior pair with the first joint of the Hagel. 
lum one fourth shorter tilan the cephalon ; whole a·nten na extending to the third joint of 
the thorax; appendiculus minute. The first pair of gnathopoda have the p l'Opodos longer 
than the carpus, which is not produced beneath ; infe rior ma rgin of propodos curved, and 
nearly parallel with the superior margin. Second pair of gu::Lthopoda. wi th the propodos 
ovate, twice as long as wide, one third shorter than the ca rpu", and dense ly fringed. Basos 
of the last pair oftboracic legs large, orbicular, hinder edge entire, well rounded ; last pai l' of 
pleopoda. longer than the others. FOUl·th abdominal segment with a high, erect, stOllt, very 
prominent sp ine, ending in two acute spinules. Length,.40 inch. Kl'Oycr does not 
figure the spine in the drawing reproduced by Bate; bu t specimens received from Dr. 
LUtk en ag l'ee in all respects with OUl'S. Belles Amours, Stmits of Belle Isle, abundant in 
five to eight fathoms, muddy bottom. 

Anonyx ampulla (Pnll'l'l l, Voyage, \773. 

This species occurred at Dumpl in Harbor, Sandwich Bay, in four fathoms. Compared 
with urctic specimens received from Copenhngeu. 

Anonyx lagona KnO YEIl . 

Taken at Sloop Harbor in eight filthoms, sand. 

A nonyx Horringii, )ide BOXC K. 

A common form, occurring abundantly ou the coast of Maine, in Casco Bay, ten fathoms. 
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Anonyx producta, jidt llOI':CK. 

These two forms were found together in fifteen fhthoms, sand. 

Lysianassa appcndiculata KfIOnR. 

Forty fathoms, pebbly bottom, three miles from land ofrHenley Harbor, Straits of Belle h Ie. 

Alauna Goodsiri B£LL in llelchet'. Last of the Arctic Voyage". App. 1'1. L\:..UV., Hg •• 2, 3, p. 403. 

All of my spec imens are of the form, fig. 3, which differs in some characters, such as the 
less convex form of the carapace, more distinct rugm anterio l'ly, and the presence of an 
acute poin t on each side of the last leg.bearing segment. 

It is an abundant species, being common in from ten to flf1.y fathoms. Belles Amours, 
six fathoms. Thomas Bay, fifteen fa thoms, mud. Square Island, fi fteen to thirty fathoms. 
H enley Harbor, eight fathoms. Cateall Bay, Long Island, fifteen fathoms, sand. 

Mysis oculata F..uR. 

Abundant along the whole coast. The young go in schools, and the sen·trout consume 
great numbers of them. 

Pandaius annulicornis L £.lcu. 

Abundant on the whole coast, especially in weeds on a clear pebbly bottom twenty 
fathoms, H enley Harbor. Sloop Harbor, six fathoms. H opedale, ten fathoms. 

H ippolyte aculeata (!-'..uR. ) KRona. 

Caribou Island, fourteen fathoms. Square bland , fifteen to thirty fathoms. Domino 
Harbor, seven fathoms. Straits of Belle Isle, ten fathoms. 

Hippolyto polaris (SAllIlfl':) KnOTv.R. 

Jt differs from K royer's figure in hn,ving the upper edge of the rostrum entire, and the 
terminal spines of the tail are more uniform in size, the three intermediate oues being larger 
than in K,'oyer's fi gure. Sq uare lsland, fifteen to thirty fathoms. Straits of Belle Isle, ten 
fa thoms. 

Hippolyto Phippsii KnOTl!R. 

One specimen dredged in Dom ino Rarbor, at a depth of seven fathoms. 

H ip polytc turgida KnOTER. 

Found at the Straits of Belle ]sIc, off BeJlcs Amolll i". in tcn fat homs, 011 a IOcky bottom. 

H ippolyte mac ilcnta KIlOTER. 

A rare form, dredged at Square l slnnd, at a de pth of fiftecn to thirty fathoms . 

• 
Hippolyto Sowerbyi l "uCIl . 

This species was obtai ned with tbe preceding; it is not common. 

• 
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Hippolyte Gaimardi M. EDWARDS, 

Common on the whole coast. Caribou Island, fi (1.ecn fathoms. Square Island, thirty 
fathoms. Henley lIarbo r and Sloop Harbor, eight fathoms. Hopedale, ten fathoms. 

Hippolytc Fllbricii KJlOY.IIR. 

Found in Domino Harbor, at a deptil of seven fathoms i it is not common. 

Argis lar QWElf. 

Th.is species was dredged at Square Island, in thirty fathoms; it is not common. 

Sabinea septemcarinata. S"D1lf~. 

This species occlirred in Thomas Bay, at :~ depth of fifteen fathoms. 

Crangon boreas (PiliP!'!.) 

Caribou 1sland, eight fathoms, and Straits of Delle Isle, ten fathoms. Square Island, thirty 
fathoms, and Henley Harbor, ten fathom s j whole coast. One specimen taken at Henley 
Harbor in rotll, fathoms, had a Pontobdella an inch long attached to the under su rface. 

Crangon vulgaris FAUR. 

This species was only noticed Oil the mud flats at Caribou Island, where it was nbundnnt. 

Homarus amcr icaDus M. ED\\'. 

Found at Ilenley Harbor ; rare. This seems to be the northern limits of the Lobster. 

Eupngurus pubcsccns STUI1'~. 

Abundant on the whole coast from low-water mark to fifty fathoms. Straits of Belle 
Isle, fifty fathoms. Hopedale, ten fathoms. 

Eupagurus Kroycri STllIr •. 

This spec ies was found with the preceding oncs, but not ill such abundance. 

Byas coarctata LKAcn. 

Dredged at a depth of thirty fathoms, in H enley Harbor. It is not vcry common. 

Byas aranea ( I-III!\,.) 

Abundant, and often of large size, fa lind along the whole coast from five to fifty 
fa. thOllLS. 

Chion(1)cetcs opilio (Fu R..) 

Not uncommon in the Straits of Belle Isle, in ten to fifty fathoms; at Chateau Bay, in 
thirty to fifty fathoms. 
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Cancer borealis STUIPlI . 
• 

Not uncommon at Cal'ihou Island. Str:lits of 13elle Isle, but it did not occur to us north· 
ward. 1 was informed that it wa.'l found in Ilamiiton In let., where the temperature of the 
wntcr must be higher than on the coast. 

EXPLANATION O~' PL.\n; V I I. 

Fig. 1.-ASTAnn: ST I\lAT,I. Leach. 
Fig. 2. _ MA CO)IA YUSCA SlilllllSOn V(JT. 

F ig. 3. - B UCCINUM mmUI.,n u)\ Moller vaT. (young.) 
F ig. -I. _.. " " (adult.) 
Fig. 5. _ ;. (Ht<ENLASDIC UlI lIallcock, f03Sil, L abrador. 5«. Fo..sil, Ckuc:l1I Bay. 5b. Recent. 5c. 

Opercululll of rcc(;nl ~pedmcn. 

Fig. G. - B UCCINUlI n:Nm: (scalariforme) Gray. 
Fig.7.- ,. C llETA C IW1\ Rcc\'c. 
Fig. 8. _ F osus LAlJl\ ,\I)O H ~;NS [S Packard. 
Fig. fl. _ BUC CINU)! CYA!"';UlI HI'ug. fossil from i'l lo11lreal. 
Fig. IO.-·· " .. recent frOIll Newfoundland. 
Fig. 11. _ B~: I. A A1II::IlIC'\~'\ Packanl ~·(lr. 
Fig. 12. - ,. lWIlIIST,\ Packan:1. 
F ig. 13. - F usus s ntT.:SSIS Packard. 
Fig. 14 .-C,\I(D1Ull IJ,\YES ZI Slirnp50n. 
F ig. Ii. 15(1. - i\IA 1:0 ,\111 '1',\ CAm'AN I· I. A TA Morse. 
F ig. 16.- FI.UST IIA ZHGITATA Packard. 
Fig. 17. - E sc u AI: A l'AI'I'05,\ P ackal'd. 17(1. A\'icubrillrll when galling. 17b. The ~ame, Mmn laterally. 
Fig. 18. 18a. 18b. - T U:TII 0.' Till:: BI SON, rrom the r.A!da Clays or Gardine r, ]\faine, 

EXI' I.A"'ATION OF PL.\TE V1I1. 
Fig. 1. _ J\)Il'lOI.ISCA GAD[AI(DI. l a, Anteriur foot. 
Fig. 2, - CAI. I, ION: 1 • .t:\' IIJSCU I. '\ Kroycl'. :\II[crior 1001. :!(I. The ~alll e with daclyl.s open. 
Fig:. J. - A'rn.U8 IN .:RlIJS ( I\roycr) IIu.lomen. 3ll. Amcriur rool. 3b. The same with the clalvil closed. 
Fig. 4. _ i\!ONOCULO IH:S NIJII11 .ATt;S L"acbrd. 
Fig. 5. - U Ol' nms lll'S!I) U)1 I:l Packard, underside. 
F ig. C. _ I !)OT,EA 3t.\ID101l,\T,\ Packard. 
Fig. 7. _ P ONTOI'OR[)IA n :Jl0IlAT,\ Kroyer, sccolld gn:u1ml)()d. 
Fig. 8,- PU ASCOLOSOMA lU ~I '\T[ r l . A Packard. 
Fig. 9. - P ONTOn!).: t,I. ,\? 1.1\' 11),\ Packard. 

Fig.I O.-SnoNx sl" 
Fig, II. - C.:nEIII(ATUI. US C l'I, [SI)RlCtiS Packnn:l. he:ld, 
Fig. 12.- GEOI.OGleA I. :1\1.\ 1' 0 .' TEn: COAST 0.' L"I)II,\uoJ( SOUTrt Qt' HOPEDALE. 

Publuhed J/ay, \867. 
IU;)lOI"" IlQ!JT. soc. )lAT. "';J r. V"L I . 1'1. 2. 
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