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or a litîle above low waîer. But il is seldom found
in water off any depth. Exposure to, the air between
tides appears t0 be as essential bo the vigorous growth
of tfois shell as àt would be fatal to the majority off

sl. Tht presence off M. Maulus in these beds in
abonrdance thus affords evidence off thecir origin in
very shallow waler. Macoma bathica is also a
shalow wattr species occurrng according t.
Whoilcavts "usuaily ai or à a le htlow kow water
mk" The presence off Saxicavaa rugosa in the

faim&a has but litle significance regarding the depth
off water in which the fauna, lived since dois species
is now ffound livings in Canadian waters f romi low
tide leel o a Jepth of 50 feet. Temperature
appeais to bie the chief factor which conîrols the
vertical distribution off t6his hll. While il as neyer
fourndi n vtry shallow waîer in the Gulf of Se.
Lawrence. in Arctic anJ sub-Arctic waters il has
bet found living near kow tide level. Tht associa-
tion off titis cold water-loving shelI with sucli a
yp"icly intidal upecies as M. rdulus suggestos

colder climaic conditions. since watt, sufficitntly
shalow t. be a saWifactory haiét for Md. edul&s
in our preseui dlimmae would have too high a lem-
perature 10 accommodatse S. rugosa.

A noottworhy feature off t" faunsa as the absence
f rom il off moit off the shs which art mou common
in the fossoil faun. ffound in the widely distrlbuteJ
Pleistocene blut dlay. The blue dlay fauna reprt-
seuls sopecies wlaich wert contemporantou with the
fauna off the sand btés but which occupitd a differ-
tnît baihyuetrc zone--rlaively deeper as well as
distinculy dilerent in the charadte, off t6t bottom,
mameriails. The species anost commonly met with in
lie day btés include tie foliowing shieils: Port-
landica arclica. Saxicava rugosa, Mac.m. cakaorea,
and NucuI. tennis.

T'he collector off fossils, is ofttn puzzled by the
very marked contrai in the relative abundance off
fossils wtich the saine type off s"dments display as
diferent localitia Whlile the marine sands may Le
euxinely ric in ta& ahelis ai certain locaites like
the Rideau river sand pits thty may ai otite
localatits bte entirely barrtn off fosails. Ont off the
reasogu for such barren artas is doubtîtis the ten-
dency off sana o anove rqpidly under cuirent action
and nuothr tht marine liffe which attempts to live
on them. Dr. C. A Funtsman who has been
engage iaà studying the coniion under which
m'arine au"mal live in the Gulf off Si Lawrence
has directed attention to another factor in prodiacir'g
lifels zooem Ht statu*:

"B, nants off te trapo we diacovered duat a
barra, zone exsted of tht Cape Breton shore,
compvising the parit off the sloping bottom betwee

*<'antivllz,, Vimiterman. Miw. tt,1;.
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the depths of 10 and 20 fathoms. In this zone the
temperature ai the bottom underwent violent fluctu-
ations often in tht course of a day or so, ai onet imte
being as high as 65 -F., and at another as low as
39ý F. Tois was caused by the winds for when
the wind was blowing on s"ote it drovc tht surface
water againsg the coast and htaped il top. fforcing the
deeper colder water down, thtn whtn il changed
and blew off-shoort the warm surface water was
driven away from the coast and the cold water
welled uop from htlow to take ils place and so
flooded the zone. Tht effect off this on the slow
moving bottom animais may bc imagined. Fen, off
thtm would bie able Io stand such changes. but the
active fishes are able to move up and down tht
sdope amJ avoid these changes.*

It i5 probable that we can saffely ascribe to tht
variable lemperature factor some of the paucily of
lofe which in many places characterizes the Pleisto-
cent clays as weIl as the sands of the Ottawa
Valley.

THE INSTABILITY OF SHORE-UNES.
The advance or retreat of s6ire-lines resWats f ront

two, distinct causes. Eievation or subsidence of the
land through tht action of detp-seatcd forces within
the earth is a vey slowly acting but pitent agent
in changing geogaphical features. Tht second
grcat factor in making new short lunes as the se&
itself which as tverywhtrt eithtr cutting away or
adding bo existins short lites. Tht rapidity of this
constructive and destructive work of the sea varies
enoranously according to the hardness of the rocks
and the hthaviour of waves and currents, as well as
the topocraphy of the shoort.

Everywhtre along the Allantic coast of Amerrica
the firsI named factor has wrought enormous
changes in the shoort lint since the close of the
Glacial epoch. A profound subsidence of the land
it. tastero America which accompanoitd or ffollowed
the disappearance of the glacial ice shedi broughot
the sean fair inlad alonS ail the greal valîtys leading
10 the se& coast (fig. 2). At onetlime during îhis
marine invasion il has been tstimutcd that the sea was
at least 200 feet Jeep over Parliament loill. Tht
re-elevation off the lanJ amJ withrawal of the sra
in easteru Canad and New England was the last
grMal geological event of the Pleistocene epoci,.

Ekevation or subsidence off the land, alîhougho
the Most powerful factor in producing the major
features, off coastai geoiraphy operates with extreme
alowness and as subject 10, long periods off inactivity,
while the ira in rtvising ils boundary never ceases
work fo' a single year. Enormous changes art
omeimes wrouaght in a very sIiog peniod where the
ihore hune is cosnposed off sand or daey. Sable
sland off the eaai toast: off Nova &otia fiagnishes
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