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THE GANNETS OF BONAVENTURE

ISLAND.*

By P. A. Taverner.

Of the great Gannet colonies that at one time
dotted both east and west coasts of the Noith
Autlantic but few now remain. There are several
surviving colonies around the British Isles, notably
on the Bass Rock from which the species obtains its
specific name, Sula bassana, and Iceland still has
a rookery or so but in the new world the species is
now reduced to two localities, Bird Rock, near the
Magdalen Islands, and Bonaventure Island, off the
Bay of Chaleur side of the Gaspe Peninsula. The
Bird Rock rookery lying out in the middle of the
gull is difficult of access, but Bonaventure Island
within three miles of the mainland and the village of
Perce iz casily reached and is one of the natural
wonders of castern Canada.

Any small scale map shows the great indentation
of the Bay of Chaleur in the south shore of the
Galf of St. Lawrence. The land projection separ-
ating it from the main body of the gulf is the Gaspe
Peninsula and just inside the extreme tp lies the
village of Perce with Bonaventure Island just off
the coast and forming a partial shelter 10 its
anchorage.

Perce is noted for several reasons. As one of
the oldest settlements on the coast, it was the head-
quarters of an old and important fishing -ompany
and hence the supply centre of the surrounding
country before the railroad came, reorganizing old
systems of distribution. With Mount Saint Anne
towering behind it and flanked by the giant walls
of the Murailles rising from the sea, it is one of

few spots in castern America where sea and
mountain scenery combine in a single landscape and,
whilst the heights are not as overpoweringly im-
Pressive as in the mountains of the far west the
SCenc is vigorous and satisfactory to eastern cyes.
Just off shore from the village lies Perce Rock a
striking monument 1o geological history. A great

*Published by permission of the Director of the
riogical Survey
]'hn!ul:raphs by the author, through the courtesy

the Geological Survey.

lone rock mass sheer and straight on every hand,
some twelve hundred feet long by three hundred
high; pointed and highest at the shore end and no
more than cighty feet through for the rest of its
length, recalling the hull of a great ship that has
just left the ways and js taking its initial plunge into
the sca. In the centre of the seaward half is the
great arch that has given it and the adjoining village
its name. Eighty feet from spring 1o spring and of
an cqual height, it pierces clear through the rocky
mass and frames a view of blye sea and sky beyond.

With these scenic advantages alone Perce should
be famous, but adjoining is Bonaventure Island and
the bird rookeries on its outer or scaward face. The
island itself is roughly circular in outline and about
three miles across in its greatest dimension.  On pan
of the main land side the steep shores are broken
down to the sea level but everywhere else they are
steep anbroken rocky cliffs nising on the scaward
face some three hundred feet straight from the sea.
Here are the bird rookeries.

Approaching this side from the sca, one is aware
that every ledge and shelf is covered with white as
though snow had piled in drifts upon them allowing
only the overhangs to show dull red between the
glistening surfaces. A wind sceras 1o stir the white
masses, and they blow off in eddies and clouds of
drifting flakes that finally resolve themselves into
great white birds that swirl about the cliff faces and
circle round the intruder amid a pandemonium of
hoarse cries. These are the Gannets, the Solon
Geese of older authors, cach as large as a goose,
pure white with black wing tips and a slight
creamy wash on crown and hind neck. The air is
filled with their waving wings. They fll it like a
swarm of giant midges circling in the sun.

The rocks from which they came come down
straight into the sea with white surf breaking at their
feet. Here and there in calmer moments good
boatsmanship and agility effects a landing on some
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of the shelving bottom ledges from which a sure foot
and steady head gives access to some of the nesting
ledges zbove. As the investigator jumps ashore
more of the birds leave ihe ledges over head, stopping
but momentarnly to relieve themselves of the weight
of the last meal, and a shower of partially digested
fish that they disgorge falls all about with squashy
flops making the moment interesting and not a little
.'|ppr("';(‘n<i'.(- to the intruder until the worst of the
shower ceases.

The rock 1s a coarse conglomerate of innumerable
pebbles of all sizes in a matrix of brick red sand-
stene. The binding material has weathered away
leaving stones pmlub('mnl and more or less
lecee. While this rorvghness gives geed foot hold
there 15 the constant and well feunded fear of ther
locsening under the tread and precipitaiing the ex-
]-’w 1 a hundred [eel or more into the sca or on the
tagsed rocks below.

Goed heb-nails, <ecking feet
or thin rubber scles are absolutely necessary on such
s.cund and are scurces of considorable satisfaction
when hj.' dint of strenucus clinbing one arnives at
=
i o

apprehension,

an  upper and greater height  increases

Many of the ledges wind aleng the face of the
c'if consideral-le distances narrowing here to
ce holds wi'h <ceply round-d edges, widening

there o shelves several feet across blocked occacion
ally by fallen boulders from above or rendered
sll mere treacheicus by the dippery wet cozines
s - down from upper levels. Fverywhere s the

d-\.f/L.'m, \\.’is!y (~f \s'l::f * guano, :l?':d X!‘.r slreng .'u::d

smell mingled with that of decaved fich hiberally

scattered about and sieaming in the hot sun makes
even hardened enthusiasts catch the breath.  The
gical white l:nd( f:” the air fanning check as

ther pass h}' al one side of a great circle, the other
On the ledge

abead are many more, some breedng voung or eggs,

segmen! lving far out cver the water,

on their nests of matted scaweed. others sitting

\"!"'n '\P,"" 1C l"'d
too clesely they lumber awkwardly down from the

gravely watching the mntruder.
nest, scramble 1o the inclined edge and throw them-
selves over 1o catch the air on their broad pinions
and join the protesting ever passing throng.

Though the Gannets are the most conspicuous
form of bud life on the ledges they are not the only
one. Here and there are long hwnizontal cracks
exterding ten or fifteen feet back into the hearnt of
the rock. The floors of these are covered well with
red mud. mixed with guano puddied and padded
by the feet of Murres, Razor-billed Auk: and
Puffins whose cggs can be seen scattered here and
‘here on the bare floor. When approached hun-
dreds of these birds rush out from the bowels of the
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carth towards the light, hurl themselves into the air
regardless of obstructions, and so off to sca. Caution
must be used in investigating such places, and the
story is current and casily to be believed, that one
uncautious intruder had both eyes pierced by the
sharp bills of the escaping birds. When the first
rush is over one can look back into the depths of
the cicases and, lined against the wall at the back.
see rows of young or lingering Murres lined up like
soldiers on parade their white breasts gleaming in
the shadows. The Murres show litile inclination
to return when disturbed by uninvited humans, the
Puffins, however, keep going and coming continu-
ally along the ledges just bevond the danger zone.
An interesting fact scems to be that though these
birds particularly wild on the breeding
Z('d"" it '\ scem o h’l\ c -"b.‘u!llfrl)’ no f(‘c‘\r (3{
danger coming at them from the dvp'hs of the chff
itself. Cne can crawl into cne of these deep cracks

and squecze 2long on the stomach, if the stomach

arc nol

‘l(‘[l"i'.( ;'l!d reve t"‘ nct; J’l‘d SO wormng diﬂng can

come lo the mouth where Puffins are disporting
ledge. They look in
quisitively at the queer invaders of their stronghold
but secmingly fail 16 connect him with danger and
can l)'" -

themeelves on the culer

arly arm’s length for hours at

oured bills, smal

nollons !.'u_\
ule gravily

d  un of tha

or ef their bearing almos

the abs

onscicusn

S

Out en "¢ ledess during this retirement many of
the Gannals rdern. Cn reappearing a few of the
1 | Iv lumber off and their single cgy

: £ nl!
or the black-faced. white dow n»\\'l.qm(d voeung cat

be cxarnmned at lesure. The nests are conical piles
ef weed some six to ten inches high when new
merged inlo the surrounding ground with guano
The &.uc('l-s!x.\prd dn'pn ssion on the top conlamns
the single cgg stained red with the mud {yom th
rock, like ail other cggs on these red cliffs. Olde
nests conlaiming  young have been tramped  flattes
and flatter h_\' the giowing yeung and the parent bird
that seems to cease the constant construction, adjus!
ng and repainng indulged in previously as soon as
the young are hatched. Finally, when the vouns
are ready to leave. the nests are mere flat mouncs
with hittle form or shape.

In rougher weather the ledges can only be reach:d
from the top of the cliffs but the approach fres
thence 1s as interesting in its way as from belo
Landing on the shoreward side at the wvillage f
Bonaventure one proceeds along the grass gro =
road between quamt fisher-folk houses and gard -+

“".l
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patches threugh ficlds bright with daisies. meadows
inis and dotted with cattle, trimmed
balsam and spruce groves between which cow pads
We climb
steeper hills, skint reck shoulders, finally plunge into

purple vah

wind like paths in a Japanese garden.

the heavier evergreen woeds and follow along the
wocded chiffl verge, the sca showing between the
tangle and tree trunks at the right and the dark,
moss<y woods, damp with sea mists, mounting the rise
on the left. At ane place the Herring Gulls, pro

F e
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‘o an emerald hue by the damp gulf

sharp line where it drops off against the blye sca

23

testing at the intrusion so near their nesting ledges,
perch on the tree teps and hoarsely scream as we
pass. [mally, the last declivity is surmounted and
oper: micadow at the head of the Gannet rookeries

1 . u('h( d

At first un'hmg 15 seen but the green sward kept

air and the

skv. A low murmur of hoarse cries rises up

from innumerable throats hidden over the crest and
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an occasional breeze wafts a whiff of acrid guano
odour from below. Going out on a small pro-
jecting point, a spot is found where a long line of
cliff face can be enfilated and a wonderful sight
greets the eye. Looking down on the upper sur-
faces, tiers of irregular white shelving are seen,
peopled with hundreds of birds, the din of raucous
voices increase and hundreds of great white gannets
launch out into the air. They circle out over the
sea and return to leeward, sailing by and passing
the cliff edge at almost arm’s length against the
wind. They pause as they reach a strong salient
point of the chiff beyond and meet the full strength
of the breeze, pause a moment, and then fall off sea-
wards to circle a quarter of a mile out and return
and repeat indefinitely. As cach bird passes 1t
turns its ivory bill and blue circled silvery eyes full
upon the intruder, follows him with calm impersonal
stare until well past and then straightens away on
ite course to be replaced in a moment by the next
one that repeats the motions to a nicety. Bird
follows bird so fast that they cannot be counted.
Each the exact duplicate of the last until one is
finally almost forced to turn the eyes away from the
confusing repetition to preveat dizziness in a situa-
tion where dizziness may be fatal.

There is nearly half a mile of these cliffs peopled
by Gannets, ending at the far point in Great Gannet
ledge where the most spectacular view is obtained.
Every here and there are small salients where one
can closely approach the edge and, reclining on the
grassy margin, view the scene at ease.  After a few
minutes the birds begin to return to their <tations
and with them one sces Murres, Puffins and Razor-
billed Auks hurrving to and from their nesting
crevices throughout the height of the chiff. The
Puffins with their quick bee-like buzz of wings, and
the Murres and Auks with rather slower wing-beat
fly with the business-like directness of aerial tor-
pedoes. The Gannets crowd the ledges untl it
scems that there is no room for more, but still they
come. Occasionally one skirts a shelf a consider-
able distance before finding unoccupied foothold
then it forces its way between adjoining birds some-
times knocking several off with its broad wings as
it alights. One holds his breath almost expecting
to see these so unceremoniously treated dashed on
the rocks three hundred feet below, but no, before
descent begins the _mple wings open and the vicim
glides off in safety, calling back protesting grunts
as it joins the circling flock. The new arrival looks
around, cyes its nest further back on the ledge and
measures the crowd between, then with an awkward
waddle, makes straight for its objective amid a

shower of blows of bill and wing from disturbed
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neighbours en route.  Arriving at its own nest site it
exchanges challenges with all surrounding it. At
first threatening these interchanges become more
formal and end at last with a sort of convention-
alized ritual in which the head of opposing birds is
thrown straight up in the air and the bill opened and
closed. then the head is held at right angles to the
neck and pumped up and down several times as if
bowing. This is repeated several times, becoming
more and more prefunctionary until it dies away.
But even after all are at rest this series of con-
ventional courtesies is exchanged occasionally be-
tween sitting birds. When a bird desires to leave
the nest formality is dispensed with. Though it
may be well at the back of the ledge and separated
from the verge by numbers of other birds it suddenly
makes straight for the edge, wabbling, flopping and
and sliding irrespective of who or what is in the
way. By a sudden dash it takes all by surprise and
almost before a bill can be brought against it or a
blow driven home it is over the edge and away
leaving a wake of upset and protesting birds who
momentarily turn their weapons against each other
and then philosophically resume their places and
comparative quiel reigns again.

A steady head can reach some of the occupied
ledges nearer the top unaided, but a rope and stout
helping hand at the top are of great assistance and
insure confidence. There one can scramble about
amongst the sitting birds. They are not very wild
on the less accessible ledges and when they have
young can even be caught in the hand, but their
bills are powerful, finely saw-cdged and can make
a nasty wound, and it is better to take the obvious
fact for granted than to demonstrate it. The young
when first hatched are shapeless, moist, gray, slug-like
creatures that can barely raise their heads unsteadily
from the ground and then let them fall again with
helpless weakness. Later a white down comes out
over all the body except the face, which has a black
shivelled appearance, like that of an old, old negro
with features surrounded with white wool. They
are extremely quaint as they stand or sit up with
the gravity of judges. The adult as mentioned
before is pure white with black wing tips and a
golden creamy wash over crown and napge. The
bird of the year when able to -hift for itself is
smoky brown covered over all with fine white V.
shaped spots. In between this latter plumage and
the adult is every intermediate stage of pied spotting
Contrary to what would naturaly be expected such
birds are comparatively scarce in the neighbour
hood of the rookery perhaps averaging in the tota
population less than one in fifty. The only ex
planation that can at present be advanced i

Y
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that the majority of the juveniles remain out at
sea until matunty and only the br(‘(‘d.ng adults
come in to them in the nesting season, accompanied
by a few juveniles that can be regarded more or
less as accidentals.

Many pages cculd be covered with the results of
the study of these birds on their nesting ledges. It
is to be noticed that through the day all birds have
the bill closed, while flash-lights at night show them
A night visit to the cliff
The continual chorus of

with mouths wide open.
well repays the trouble.
harsh voices is subdued and there is little movement
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hauntingly by. It is strongest in the vicinity of
ceriain cracks in the ground and the clefts under
large s'ones scattered about the level. Weird voices
are heard in the air and soft black shapes sweep by.
They are Leach’s Petrels, and the not unpleasant
cdor vroceeds from them. They nest in cavities
in the ground where they spend the day and are onis
seen over land at night.  Then they sweep around
bva!ing up and down the aisles of the spruce clump<
or over the grassy meadows and the night 1s filled
with them and their little low. weird scng.

Such is the great bird colony of Bonaventure

on the lrdm‘s. Howe ver, lhrrc‘ .||\\'-\.\‘s scems to be

a few uncasy spirits abroad even at night. Occas-
ionally one returns and, in the darkness against the

llk" a

pale ghost. Where it alights, off in the darkness,

glow of the sca, glides across the view

there is an awakened chorus of voices and then
silence comes again.  From the sca in front come
soft questioning mu-u-u-r-r."s of the Murres taking
their young off to sea before they are fledged, for
none linger in the neighbourhood of the rocks once
they take to the water. A pungency,
different from the sharp reck of the ledges, wafts

sweelish

Island. During cur visits in 1914 and 1913, we esti-
mated that there were in the neighbourhoed of about
cight thousand birds there. Ecenomically they are
No one thinks of
cating them, and they probably would be less than
Their food is fish,
mostly herring, though other fish of similar size and
squid are taken.

of no importance cither wav.

indifferent for this purpese.

Their effect on the fisheries is
nl. When herring are caught by the boat load
expressly for fenilizer, or their eggs are shovelled
up from windrows on the beach for the same pur-
make

pose, the inroads these birds can in the
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countless numbers is unappreciable.  They are
magnificent birds and their presence adds consider-
ably to the interest of all the coast whilst the presence
here of this great rookery makes a sight that should
prove a conslant asset in attracting visitors to the
neighbcurhced.  The Gannets are looked upon by
To the
fish-wise ones their actions indicate when the squid
and herring, much sought for for bait, come and
where thev are and about how deep they lic. In
foggy weather the cries of the birds act as a
natural fog horn warning manners

most of the locul fishermen with favour.

away from
the dancercus rocls of the rookeries and many a
shipwreck has been avoided by the hearing of their
timely warnings. Yet in spite of the uselessness
of the dead birds, their obvious beauty, and some
slight practical usefulness, I regret to say that they
I have scen a boat con-
taining cight to ten guns with unlimited ammunition,
repair to the ledges for a day’s sport (2) The re-
sults were seen later when the rocky base was
litered with dead and wounded birds and their
sodden remains washed back and forth in the ad-
joining sea. At one peint on the mainland beach some
five miles from the scene of the slaughter, within a
hundred vards a dozen or more birds were to be
scen where they had been stranded by the tide. but
the saddest sight of ali, was up on one of the lower
ledges where pot-shots had been taken of the crowded
sitting birds. Here for some distance lay a trail of
dead birds still on the nests where they had been shot
with the young pinned beneath the cold bodies of
their parents. Other young stoed disconsolately
abeut until a humane heel or blow of a gunstock put
an end to their hunger and cold. Below on rocks
just above the swirl of the sea where they had man-
aged to clamber were numerous wounded adults
patiently awaiting death that lingered in its coming.

are shamcfully persccuted.

There is a movement under way by the Conserva-
tion Commission to reserve this wonderful spot as a
perpetual  bird under the control of
Dominion or Provincial authorities, but such is the

reserve

conservaliveness, to call it by its mi'dest name, of
the local population that considerable objections
have had to be overcome and it is stll doubtful
after three vears of effort, whether the plan will
succeed ornot.  Some day the local population will
realize that these rookeries are a source of attraction
to strangers and too valuable a local asset to be
wantonly destroyed. Until some such light breaks
upon the community, and awakens public opinion
and a spinit of protection, the senseless destruction
will proceed. It is to be hoped ecither that the pro-
tective measures will be completed or this awaken-

ing will come before it is too late.
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NOTES.

It is revorted® that the fields over which the battle
of the Somme raged during the late summer and
autumn of 1916 were thickly carpeted with blcom-
ing plants less than a year later.  July of 1917 saw
vast stretches of scarlet poppies, interspersed with
acres of chamomile (Matricaria chamomilla, 1..)
and large patches of vellow charlock, glorifving
what had been but a dreary waste of mud and water
throughout the preceding winter.  Half-hidden
within this luxuriant growth white crosses mark the
graves of the dead. Where shells left yawning
holes, water has gathered and formed ponds, which
are rendered more or less permanent by the nature
of the soil. In and around these flourish the annual
rush ( Juncus bufonius ), the smantweed (Polvgonum
persicaria), and numerous water grasses. Dragon
flies hover about the pools, which teem with water
beetles and various other forms of pond life. The
woods which once covered the uplands have been
destroyed almost entirely by the heavy shelling.
Only at Aveluyy Wood a few badly broken trees
still live, and these rise from a dense growth of
roscbay willow-herb ( Epilobium angustifolium).
The extraordinary methed cf cultivation of the soil
apparently has increased its productive power. The
underlying chalk formation has been broken up,
mixing with the subsoil and the old surface soil, thus
forming a new and very fertile combination, from
which the various seeds, many of them perhaps long
buried deep in the ground, have sprung with great
vigor. Patches of oats ard barley and occasionally
of wheat are to be seen. These may have been
sown by the Germans, or they may have lain dor-
mant in the ground since before the war when this
land was all under cultivation. Along the road-
sides are traces of the old permanent flora; while
here and there remains of currant and other bushes
show where a cottage stood with its garden.—The
American Muscum Journal, May, 1918.

A Check List of North American Amplaibians
and Reptiles, by Leonard Stejneger and Thomas
Barbour, issued by the Harvard University Press.
is a work for which there existed an urgent need.
The list has been prepared generally upon the lines
of the American Omnithologists Union Check List
of Birds. As Dr. Stejneger and Dr. Barbour are
the foremost herpetologists in North America,
students of the subject will have the greatest con-

fidence in the book.

*Capt. A, W, Hill, Assistant Director Royal
Rotanic Gardens, Kew, England, in the Kew Bulle
tin of Miscellanecous Information, Nos. @ and 10
1917
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ON THE REMAINS OF A SELACHIAN
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FROM THE EDMONTON

CRETACEOUS OF ALBERTA*

By Lawrence M. Lamse, FRSC., VERTEBRATE PaLzoNToLoGIST,
GEeoLocicaL Survey oF CanNapa.

The subject of the following remarks con-
sists of the caudal and hinder abdominal r. gions
of a selachian tentatively referred to the genus
Palacospinax of the family Cestraciontidae.

The specimen (field No. 5) is included in the
Geological Survey collection of 1915 from the
Edmonton formation on Red Deer river, Albenta,
and was obtained or. the cast side of the river, three
miles north of Tolman, at about 350 feet above the
niver level. Its discovery was made by Mr. George
F. Sternberg in charge of the Vertebrate Palzonto.
logical field pany working in the beds of the above
formation during the season of 1915. -

These remains of a small shark occur on the
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weathered surface of a thick layer of hard grey
sandstone.  About half the length of a slender fish
is represented, from the neighbourhood of the pelvic
fins to near the end of the tail, the tip not being
preserved.  About 80 vertebra had been present,
following cach other in natural sequence in a length.
ened sigmoid curve, 245 mm. long. u! cnlyv 30 of
them now partially remain: manv of th- remainder
are represented merely by their impressions, and of

some no trace is left. The vertcbra extended
throughout the length of the specimen.  See text
figures.

The outline is well preserved below, especially
along the lobe of the tail where it is clear and sharp.

*Published with the
Minister of Mines.

Permission of the Deputy

uncidus from the I

thd exterior surfaces
from front

It continues forward to near the anterior end of the
specimen where it is lost. Above it is clearly in-
dicated at intervals in the caudal region and for
some distance in advance of it, but is not seen farther
forward.

The tail occupied about one-half the length of
the specimen and was preceded closely by the anal
fin of which the outline is clearly shown. At the
extreme anterior end of the specimen inferiorly
there are obscure indications of the pelvic fins and
certain fragments that may be the remains of
claspers, but they are too indefinite to allow of a
satisfactory conclusion being reached as to their
nature.
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Imonton formation of Alberta.

Five and ten times natural size.

half of specimen 1o shew  general propo tions

The body and fins were enveloped in shagreen
of which the granules were minute. The shagreen
is preserved throughout the tail except in its upper
front portion. In advance of the tail jts continuity
is broken, but it is principally scen along the line of
the vertebral column, and dorsally and ventrally de-
fining the outline.

The specimen lies with its left side in the rock
and it is the inner surface of the shagreen for the
most part which is exposed to view, and on which
the remains of vertebra or vertebral impressions are
left.

The vertebra were apparently cyclospondylic in
character. They were higher than long, cupped at
cither end, and constricted at the middle. The parts
that have resisted erosion consist principally of the
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left rim of the ends; in no case is there anything
remaining of the constricted middle portion, so that
what is present is made up of a series of partial ends
in couples, each pair being contributed to by an
anterior vertebral end and a posterior end of the
vertebra next in front. Where the vertebrz have
been fully removed their impressions are left in the
shagreen, or where erosion has been most severe the
shagreen itself has disappeared.

Toward the anterior end of the series the vertebra
are about 5 mm. high, and 3.5 mm. long, with ten
in a space of about 35 mm. There is a gradual
diminution in size posteriorly in the series, until, in
the hinder half of the tail, there are thirteen verte-
bral bodies in an equal space.

The granular shagreen tubercles are minute, of
one size, nearly square with rounded angles, and fit
closely together, four cccurring in a space of 1 mm.
As scen from within they are decidedly convex o1
tumid, and have the appearance of being nearly
circular in outline. Each tubercle has, in this
aspect, a central, circular opening or depression. In
what appears to be an external view they are some-
what more regularly four-sided, convex, and appar-
ently devoid of szulpture.

The anal fin is subtriangular in lateral aspect,
nearly twice as long as deep, and broadl, rounded
below. In it the shagreen is preserved mainly along
the basal line, and the free edges. The caudal lobe
is long, with a maximum depth about equa' to that
of the anal fin. Its length is over five times its
depth, and throughout the shagreen is present, sharply
defining the sweeping curve of the lower margin.
Above the base of the caudal lobe the shagreen in
the specimen, passes up behind the spinal column
and ends dorsally in a definite longitudinal line a
short distance (about 6 mm. at the midlength of the
tail) above the vertebre. In the shagreen surface
above the posterior caudal vertcbra obscure parallel
markings, directed obliquely upward and backward,
may indicate the presence of fin-supports, appar-
ently one to cach vertebra. Superiorly, above the
anal fin, an indefiniteness in the dorsal outline sug-
gests the possible position of a dorsal fin which might
be expected in this neighbourhood. From slightly
in advance of here to the forward end of the
specimen the lorsal outline is not preserved.

This speciten has much the same size and pro-
portions as Palacospinax priscus (Agassiz) as de-
scribed and figured by Smith Woodward from the
Lower Lias of Dorset.¥ It differs from that species
in having the anal fin close to the zaudal, in the
vertebrae being smaller, and the granules of the

*Cat. Fossil Fishes Brit. Mus, pt. 1, 1888, p 223
pi. VIL fig. 1
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shagreen of one size only. For the very slender
species represented the name ejuncidus is proposed.

In view of the fact that this iateresting specimen
supplies no information regarding the dorsz! fins, ana
therefore as to whether they have spines or not, the
assignment of the species to the genus Palacospinax
is a provisional measure only until we have further
knowledge of its structure.

UNUSUAL NESTING MATERIAL USED
BY PURPLE MARTINS.

The birds, like human beings, have in their midst
eccentric individuals that deviate from the path of
custom to do the unusual. In some cases no doubt
these unusual acts, induced by various causes, gradu-
ally become more usual and eventually customary.
For instance, man-made sites, from being the un-
usual, have become the usual nesting places of the
Purple Martins; and furthermore it appears that
these birds are about to take anc'her step in their
evolution by adopting man-made nesting material.
As evidence I submit the following list of material
taken from one compartment of my martin house:

36 bits of window glass.
33 flat bits of rock.

9 pieces of clam shell.

4 scraps of tin roofing.

6 nails—1 to 4 inches.

1 slate pencil.

I bit of dry orange peel.

1 safety pin.

I pint of the usual twigs, dead grass and green

leaves—elm in this case.

Probably one or both builders of this unusual
nest had been hatched or had formerly nested in
some congested city where the usual nesting material
was not procurable, orly such as listed above being
available, and in spite of the fact that grass, twigs
and green leaves were plentiful in my neighbour-
hood, this inherited or acquired conception of nest
building had persisted.

The male bird of this 20th century couple, which
built a home of stone and glass and furnished it with
a safety pin and a slate pencil (evidently intended
sending their “little troubles” to school), had not
attained the age of purple plumage, still being light
breasted.

Cuype L. Paten.
Ounawa.
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THE ECONOMIC VALUE OF BATRACHIANS AND REPTILES*

By Cuype L. Parch.

The Batrachians in Canada comprise the Toads,
the Frogs and the Salamanders: the Reptiles, the
Tuntles, the Lizards and the Snakes. These two
groups of animals, which include all cold-blooded
vertebrates other than fishes, differ in many im-
portant respects.

The Batrachians lay their eggs in the water,
where they hatch; and the young, which differ
greatly from the adults in form, breathe by
of gills very much as do fishes. Most species under-
80 a metamorphosis during which the gills disappear
and the tadpole assumes the form and structure of

means

its parents and leaves the water to breathe ajr and
spend a greater or lesser portion of its life on land.

The skin of batra-

chians is not pro-
vided

but may be either

with scales,
smooth or
and often
gl;mdﬁ that secrete
a sticky fluid which,
although somewhat

warty
contain

acnd, is harmless.
The Reptiles
never lay their eggs
in the water even
the marine turtles
land for
this purpese. Theis g
vyoung do not £ 4 /

means /

of @lls, but are

come on

breathe by
hatche¢ or bomn An aliy of 1
(some species give

birth to young) with the form and structure of the
adult. The

with scales.

skin, cxcept of some turties, is covered

The first vertebrate animals that could live upon
land were the primitive, frog-like batrachians, which
first ventured out of the water millions of years
ago, in the middle of the Palaozoic or sccond great
period of the carth’s history.  Though it is believed
that the reptiles, birds and mammals are derived
from these slow-crawling, cold-blooded batrachians,
the fossil remains found in the rocks of the various
geologic ages do not form a complete record of the
successive stages of the descent.

Many million years ago, in the middle of the
Mesozoic Era, which was the third great period of

*Published by permission of the Director of the
Geological Surves

the earth’s history, the reptiles were the rulers of
the carth as the mammals are to-day. Huge
monsters, more than one hundred feet in length and
mest grotesquely fashioned, roamed over the land,
while equally weird reptiles inhabited the seas, and
in the air were creatures whose wings measured
twenty feet from tip to tip. There were also
smaller reptiles, including Crocodiles and Turtles
ne' so very different from their modern descendants.
Birds are in many respects very similar to reptiles
in structure and the two are thought to be closely
related in their origin.
It was not until long after the huge reptilian mon-
sters had become extinct that the first ape-like human
bein gs appeared,
- therefore the state-

fiction

/ -
ments  of
writers who portray
men of the Stone
Age battling with
dinosaurs are to be
considered merely

N as hction and not

» as facts. Also, the

~ theory that our fear

of reptiles is inher-

red from

boreal ancestors

rather far
Personal

our ar-

scems
i {etched.
‘. : observation has ied
' the writer to believe

that this dread is

wr, the Ameriean Toad acquirea in child-

hood when our

e'ders tell us untrue things about the batrachians and
reptiles, and teach us to avoid them. With the ex-
ception of Rattlesnakes, which so far as records show
are confined to the central southern plains and to a
few localities in southern Ontario, the batrachians
and reptiles of Canada are quite harmless and are as
beautiful and interesting as birds, flowers and in-
sects—probably more inleresting, as there are yet
many unrecorded facts regarding their life histories.
During past ages these creatures have mistakenly
been credited with many mysterious powers. Shake-
speare calls the toad “ugly and venomous” and in-
forms us that it “wears a precious jewel in his
head.” The salamander according to fable retained
life when cast into fire and was able to extinguish
the fire by the chili of its bedy. Pliny tells us that

he made the experiment once. but the creature was
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burnt to a powder. Cur lroqueis Indians belicve
that lizaids bnng on paralysis, while the Green
Snake, if allowed to coil about a paralyzed pant of
the body, will cure it. Many misinformed people
believe that toads make warts, that snakes charm
birds and squirrels, that “Heop Snakes™ take their
tails in their mouths and roll after their victims and
that the Milk Snake milks cows, as it is often seen
about bamns and farm yards, to which it is not
atiracted by the cows but by the rats and mice
which infest such places. Prof. Cope once ob-
served a snake of this species which had captured
a family of field mice; one of these it had swallowed,
ancther was being swallowed, and the remaining
two were o lighl!y held in two turns of the snake’s
body that they were incapable of biting their captor.
A meadow mouse is estimated to do damage to the
extent of fifty cents a year in field and orchard,
therefore this snake at cne meal vintually put two
dollars in a farmer’s pocket, but owing to ignorance
combined with prejudice the average farmer in
return would have crushed the useful creature’s heed

with a reck had he scen it half an hour before.

A snake is a better ra dﬂ"(‘_\'(’l than a cat or a
dozen traps as it can enter cracks and heles and
destroy entire families of redents.  The Fox Snake,
which feeds chicfly on rats and mice, is efien found
abeut farm buildings and in some localities is called
“house snake”™ or “rat snake”™. The Com Snake
is so called because it frequents con ficlds in search
of mice.

Many of Cansds’s seventy-five or mere species of
batrackians and repliles enhance their value by
preying on stink bugs ard anis—iasects which are
not much subject to the altacks of birds. The
salamanders inhabit jotting legs which act 25 incu-
bators and breeders fer the nexicus grubs en which
they feed. The frogs, which are found in the
trees, meadows and e nds, d-‘::cy vast numbers of
flying, crawhing and swimming insects, which if
allowed 10 exit weuld do thousands of dollars’
The tuntl-s and
liza:ds 2lso feed chicfly cn insecs, and just as the
hoined lhizards of the

tremendous importance !¢ agriculture, so the com-

worth of damage to farm preducis.
and scuthwes: are of

men teads are of gicaicer value in the better watered
It s estimated that in three months a
common toad will cat 9936 injurious insects, and
that of this number 1988 are cutworms. - Placing
a beunty of one cent cach on cutworms, the poten-
tial value of a sngle toad is at least $19.88 per year.

If additienal toads introduced

regions.

were mlo cvery

garden and boards placed in shady corners under
which they might hide durning the day. the gardener’s

loss due 10 insects would be greatly reduced.

Toads

[May

should also be placed in greenhouses and propagat-
ing frames.

According to the Unit~d States Department of
Agriculture, the yearly food loss in the United

tates from the ravages of insects exceeds one billion
dollars, and from house rats and mice (not includ-
ing wild rcdents) the loss amounts of $400,000,000;
and without doubt proportionate losses occur in
Canada. Proteclion should therefore be given to
toads, fregs, salamanders, turtles, lizards and snakes,
some of which destroy rodents and all of which prey
cn such pests as potato, squash and cucumber
beciles and bugs; click beetles, parents of the wire-
werms: slugs and plant-lice, that live on the lettuce;
Tussock, tent and armyworm caterpillars; sowbugs,
that desiroy plant roots; crickets, grasshoppers,
locusts, grubs, worms, mosquitoes, flies, ants and
moths.

NOTE ON INVERTEBRATES COL-
LECTED BY THE SOUTHERN PARTY
OF THE CANADIAN ARCTIC
EXPEDITION.

The Marnine and Freshwater Inveniebrates, col-
lected by the Southern Panty of the Canadian Arctic
Expedition dunng 1913-16, at various points on the
northwes! and north coast of the continent from
Port Clarence, Alaska, to Bathurst Inlet, NW.T.,
have been sorted out and distnibuted to about Gifty
different specialists in Canada and the United States
to report upon. [he following is a short summary
covering the six groups which have thus far been
worked over.

The Freshwater Worms (Oligochata) comprise
about 10 species, of which two are new and all are
recorded for the first time from the American
Arctic.

The Echinoderms, Isoped and Decapod Crustacea
inclede no new species, but the known ranges of
distribution of the vanous forms have been (trall_\‘
extended and gas hilled in.

Ihe Parasitic Copepods (Crustacea) comprise
five different species found on fishes and manne
annelids.

The Molluscs represent 115 species. of which sux
manne and onc freshwater are new to science. Those
taken cast of the Mackenzie delta are particularly
valuable, being the first specimens collected n that

region
Frirs Jouansen.




1918] THe Orrawa NaTuRrRALIST 31

REVISION OF SOME PHACOPID GENERA *

By F. H. McLearn, Geovrocicar Survey, OtTawa.

INTRODUCTION.

In the preparation of a monograph on the fauna
of the Silurian Arisaig series, it has been found
necessary o revise the interpretation of several
Phacopid genera; for the definitions now used are
not considered to be in accord with the evolution of
this trilobite family. Dalmanitina Reed. Phacopi-
della Reed and Phacops Emmrich are redefined.
The cquivalent of Acaste Goldfuss and Acaste
Salter is pointed out. Portlockia McCoy is revived
and emended, with subgeneric runk, for thx Silurian
ancestors of Devonian Phacops, s. str.  The genernic
name Clockeria Wedekind is found to be untenable.
Phacopina Clarke is not considered to be a
true Phacopinid and is placed in the subfamily
Dalmanitina.

In order that the proposed definitions of the above
genera may be established on a genctic basis, the
evolution of that portion of the family Phacopids
concerned is treated first.

EVOLUTION.

Both Hocrnes (1880) and Reed (1905) recognize
n such O:dovician forms as Dalmania socialis
Barrand- a generalized and primitive expression of
this family. The cephalon is characterized by weli-
marked pentamerism, all the glabella furrows being
fully d=veloped. The glabella is relatively high and
narrow. with the lateral borders subparallel, or at
most oaly slightly diverging. The genal angles are
rounded off or preduced merely into short spines.
The pygidium has few segments and is rounded on
the posterior border. This generalized stock con-
tinues into the Silurian. It is represenied there by
forms like F’hmops { Acaste ) consiricla Salter and
Calymenc dewningiac Murchison which show no
mporlant  medification of ecither the cephalon  or
pysidium except rarely the shight mucronation of the
latter.  Clesely asscciated with the parent bne are
a nusber of forms slightly medificd in the direction:
of the Phacopine by obsolescence of the two anterior
pairs of glabella furcws. But the glabella is sl
high. its borders are net conspicuously divergent and
the third pair of side lobes are not greatly reduced.
They cannot be regarded as Phacopinid.  This
slight medification reoccurs in the Ordovician. Sil-
unian and Devonian. In the Ordovician this de-
parture from the primitive type is exhibited by
Dalmania phillipsi Barrande and D. solitaria
Barrarde. The only important modification here is

*Iy permission of the Dire clor of the Geolagical
Survey, Canada

the obsolescence of the two anterior furrows. In the
Silunan a similar modification is shown in the
Arisaig Dalmania logani Hall, but since 1t exhibits
all gradations with a pnmitive form D. logani var.
conscrvalrix, n. var., it is thought to be independent
of the Ordovician forms and not derived out of
them. A Devonian departure from the primitive
stock of the same nature is to be found in such
species as Phacops brazilicnsis Clarke and P. anceps
Clarke, which Clarke has incorporated into his
genus Phacopina. The change here is not much
more than in D. logani or the similar Ordovician
species and cannot be compared with the profound
modification of the Phacopina.

Several Ordovician species show a shight medifica-
tion of the normal Dalmaniting type by a broaden-
mg anteriorly of the glabella, but retaining the
primitive pentamerism. The third pair of glabella
lobes, although small, are not markedly reduced and
are tuberculose at the extremities as in the Phacopinar.
Such forms are Phacops ( Acaste ) alifrons Salter
(1864, p. 33) and Phacops jamesii Postlock (Salter
1864. p. 32). Another moedification of the gener-
alized line in the Ordovician is exhibited by the
species Phacops brongniarti Portlock (Saler 1864,
p- 34) which while retaining the primitive pentam.-
crism of the glabella shows a considerable broaden-
ing anteriorly of the latter and a very considerable
reduction of the third pair of side lobes with tuber-
culation of their extremitics. In the last character
this is a very near approach to the Phacopina. This
subfamily. however, does not appear until the cardy
Silunan.

In very late Ordovician or casliest Silunian time
the generalized line of the Phacopide gave rise to
two quile far removed greups, both of which are
very distinct from the cocval pnmitive stock. On
the one hand. as Reed has noted (1905, pp. 176,
224). arose Dalmanites Barrande and related genera,
n which the frontal lobe becomes semi-detached
from the remainder of the glabella by the broadening
of the anterior pair of furrows, the genal angles
become produced into spincs, the pygidium has
numcrous scgmenis, its axis becemes more slender
and it is nearly always mucronate or produced in a
spinc.  An intermediate form, Dalmanifes Dcavers
(Salter) appears in the carly Silunian (Upper
Llandovery) in which the pygidium is not mucronate
and the genal angles are not produced into spines.
In the Devonian in particular this stock becomes
highly differentiated in spincscence, modification of
glabella, e,
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The true Phacopinid characters appear in the
Silurian. There takes place, as Reed (1905,
p- 176) has shown, a partial loss of pentamerism, a
shortening and broadening anteriorly of the glabella,
so that it is no longer high with subparallel sides, but
wide with markedly diverging iateral borders. The
third pair of side glabella iobes become greatly
reduced and are often nodular at the extremity.
There is a general absence of spines, the genal angles
being reunded off and the pygidium nonmucronate
with few segments.  In 2ddition to the smaller cyed
Trimerocephalus forms, these medifications take
place in two distinct, though closely related, Silurian
greups, ihe one characteristic of the Tethys
(Behemia) realm, and the other widely spread, but
typical of the nonthern Atlantic realm. For the
present, the former may be referred to as the group
of P. glockeri Barrande and the latter as the group
of P. stokcsii (Milne-Edwards). In the P. glocker:
greup the anterior glabella furrows are broadened
and decpened in a characteristic manner, so that
the frontal lobe is almest detached as in Dalmanites.
The scgregation of this group was recognized by
Wedckind (1911) who incorporated it under the
name of his genus Clockeria. It will be shown.
however. that this name cannot stand.  In the other
group, apparently not represented in the Tethys
(Bohemia) realm the first and sccond pairs of
glabella lobes are almost completely fused with the
frental lobe leaving only fain' furrows. while the
third pair s profoundly reduced and at its ex-
tremitics becomes charactenistically nedular.  In the
carher Silunan this group includes Phacops orestes
Billings. Trilobites clegans Sars and Bocck and
Phacops ( Portlockia ) marklandensis, n. sp. In the
later Silurian it embraces Calvmene stobesii Milne-
Edwards. While the group of P. glockeri becomes
extinct at the end of the Silurian, the second group
fives nise lo numerous forms in the Devonian. But
as already noted by Wedckind (1911) the Silurian
forms are consid-rably unlike their descendants.
They differ in their smaller size, poorer development
of tuberculose surface. especially of the glabella.
and much more depressed. never overhanging
antenor suiface of the glabf“a. The lagt character
is very diagnostic and of stratigraphic value.

SYSTEMATIC RELATIONS
Phylum Asvuirorona
Class Crustacsa.
Subclass Truosra Warsu
Order Proraria Besrcuen
Family Pu..corwas Coroa
Subfamaly Davsanminae Reso.
Genus Davvanmxa Resn
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1843. Acaste Goldfuss (non Leach) (partim),
Neues Jahr. Min., ctc., 1843, p. 563.

1845. Dalmania Emmnch (non Desvoidy) (par-
tim), Neues Jahr. Min., ctc., 1845, p. 40.

1852. Dalmania Barrande (partim), Syst. Sil. du

Centre Boheme, 1, p. 528.

Dalmanites Barrande (partim), Syst. Sil. du
Centre Boheme, 1, p. 934

1864. Acaste Salter, Mon. Brit. Tril.. Pal. Sec..
1864. p. 14

1905. Delmanitina Reed. Geol. Mag.. (5). 2.
p. 224

1905. Phacopidella Reed (partim), Geol. Mag.,

(5). 2. p. 173.
Phacopidella Reed. Lower
Girvan, 111, Pal. Secc., p. 156.

Pal. Tnl

1913. D:zlmanitina Raymond, Zittel - Fastman
Texth. Pal.. 2nd od., p. 726.
1913. Phacopidella Raymond (panim). Zitel-

Fzaman Texth. Pal, 2nd od.. fig. 1409.

The genus Dalmanitina, proposed by its author
(#s 2 subgenus of Dalmanites Barrand-) for the
primitive gencralized Ordovician types, is now ex-
tend-d 10 include what are here interpreted as sim-
tlar zencralized forms in the Silunian. The generic
characters are: well-marked pentamernism  of the
glabella withcut sem: detachment of the frontal
leb=, genal angles round«d off or only produced into
short spincs, pygidium with few scgments and
reunded posteriorly or rarely produced in a shont
mucrenalion. It incledes  Dalmania
Barrande, Calymene downingiae Murchison, Pha-
cops { Acaste ; constricta Salter, and Dalmanitina
logani var. conservatrixe. n. var. The Ordovician
P. apiculata (Salter) apparently also belongs here.

As here interpreted Dalmaniting is considered 10
replace Acaste Goldfuss and in particular Salter's
use of it.  Acaste was erected by Goldfuss in 1843
for forms with the pentamernism of the glabella re-
tained. It thus included forms now referred to
Dalmanitina, but of course was given a broader
iterpretation than s now proposed for the latier
genus.  Salter’s use of Acasic was more restricted
and practically coincides with that of Dalmanitine
as here emended. Under it he places all the Silur-
1an forms listed above with the exception of the
then unknown Ansaig vanety. Salter gave Acastc
only subgenenc rank. under the genus Phacops.

Reed includes the Silurian forms now referred to
Dalmanitina in his broad subgenus Phacopidella. for
he did not extend the scope of Dalmanitina beyond
the Ordovician. He designated the Acaste forms

o< ial:-

as falling within #t and in 1906 referred Calymene
dowmngiac Murchison to the subgenus (of Phacops)
Phacepidelia.
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Two independent and slight departures from the
unmodified Dalmaniting line showing obsolesence of
the anterior furrows are here provisionally retained
within it. They embrace in the Ordovician forms
like D. phillipsi Barrande and in the Silurian the
species D. logani Hall.

Other slight departures from the primitive stock,
exhibiting a considerable broadening anteriorly of
the glabella, are retained under Dalmanitina. They
include Phacops (Acaste ) alifrons Salter and P.
jamesii Portlock, both from the Ordovician. The
Ordovician Phacops brongniarti Portlock is prob-
ablyam:onﬁdtnblcmo&ﬁulionoflbemrml
Dalmanitina, but without actual study of specimens
ofllﬁstpccirs.ilmldndbcwiuloddc;nﬁne
its affnitics in any detail. It is apparently the
nearest approach to the Phacopina in the Ordovician
in one character at least, reference to which has been
made on a previous page.

lnamomcxlmdrdnvisionoftbtpl\uopidnil
may be found wise to erect subgenera for these
slightlly modified Dalmanitina-like forms. A new
subfamily might also be erected to include Phacopina
Clarke. Dalmanitina Reed and the new subgenera.
Such a subfamily would then embrace the e- - -
primitive or little modified stock of the Phace:: =

Genotype: Dalmania «ocialis Barrande.

Dalmenitina logani var. conservalrix, n. var.
{ conservalrix, preserver).

This variety only differs from Dalmaniting logani
(Hall) by having all the glabella furrows well im-
pressed but all gradations exist between them. Com.-
pared with Dalmanisina downingiac (Murchison)
|befmullobrisalillclidm.llrllird:idrlobes
slightly smaller, and the glabella surface vanably
tuberculose. The pygdium is mucroc.ate and with a
proportionately more slender and tapering axis. The
cephalon isalillcmonlhnlwiccuwidrnlidt
The maximum width is about 22 m.m. The average
pygidimisl’lu.n.widraudﬂm.m.lﬂl;

Horizon and Locality. Rarte in the Moydart and
Stonchouse formations, Ansaig, N.S.

Collections. Victoria Memorial Museum. Yale
University collections.

Genus Phacopina Clarke.

1890. Phacops Clarke, Archiv. do Mus. Nac. do
Rio de Janciro, 9, pp. 15-16, et 1. fhigs. 1.3.

1905. Phecopidella Reed (partim), Geol. Mag.
(5). 2. p. 226, footnote 1.

1913. Phacopina Clarke, Mon. Serv. Geol. E.
Min. do Brasil, vol. 1, p. 151,

Daln-niinid-inwl&hallbutbethdpmol
lateral glabella lobes are fused together. They lack
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the broad exparding glabella with greatly reduced
third pair of side lobes of the Phacopine. They
also differ from the coeval Phacopinids by having
a much more depressed and now-tuberculose glabella.
It probably represents an carly Devonian or late
Silurisn modification of the Dalmanitina stock. The
genus s, therefore, placed in the subfamily Dal-
Genotype: Phacops braziliensis Clarke.
Genus Dalmanites Barrande.

1852. Dalmanites Barrande (partim), Sya. Sil. du
Centre Boheme, 1, p. 934.
1904. Dalmanites Reed, Geol. Mag.. (5). 2.
p. 224.
1913.  Dalmanites Raymond, Zittel - Fastman
Textb. Pal., p. 726.
Genotype: Trilobus caudatus Brunnich.

Subfamily Phacopine Reed.
Genus Phacovidella Reed <. sty

1852. Phacops Barrande (partim.), Syst. Sil. du
Centre Boheme, 1, pp. 525.528.

1905. Phacepidelia Reed (partim). Geol. Mag.,
(3).2. p. 173.

1911. Clockeria Wedckind, Zeitschr. Deutsch.
Geol. Ges., vol. 63, p. 323.

Phacopidella Reed was erected in 1905 as a
us of Phacops Emmrich and was given a very

broad interpretation. As already noted it was made
to include the generalized Silurian forms which

Its author also included in it the Silunian group of
P. stokesii, for he restricts Phacops Emmrich 1o the
Devonian assigning all intermediate Silurian forms
to Phacopidella and in 1906 refers Tilobites clegeas
Sars and Boeck 10 subgenus (of Phacops ) Phacopi.-
delle. In acdition he placed it in the Devonian
group of P. braziliensis Clarke, which above has
b«ns}n\mnollobcphxcpiﬁdlnd'oruﬁch
Clarke created his genus Phacopinag Clarke. The
lat and founh group was that of P. glacher;
Barrande. Since the genotype chosen by Reed
(nct P. dovningiae as supposed by J. M.
Clarke. 1913, p. 150) lies within this group,
Phacopidella is now restricted 1o it.  This confines
it in time to the later Silurian and aphically io
the Tethys (Bohemia) realm. ln.lr;ﬂ \Vcdr:md
propesed the generic name Clockeria for this group.
Phacopidelia having prionity, Wedekind's name of
course cannot stand.

Phacops glockeri Barrande, P. trapeziceps Bas-
rande, and P, bulliceps Barrande ase referred 1o the
genus as restricted. 'nnd&llaolllnlumm-d
m:ioisndnbnadudismnwdm"-
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jorly than in the other two species. They are all
large-eyed Phacopinids with the characteristic modi-
fications of the subfamily. The diagnostic feature
that separates this group from the coeval Silurian
FPhacops forms is the retention of the first pair of
glabella furrows which are of a characteristic form
ard give rise to a parily detached frontal lobe some-

w'hzt as in Delmanites.

Geneype: Fhacops glockeri Barrande.
Genus Plizcens Emmrich s. str.

1819, Somclribelon Mchuriie, Sketches of Leuis-
ville and the falls of the Chio; Louisville,
1819, pp. 74-75 {nct suficiently defined to
be clearly recegnizable).

1839. Phcecops Ewmmrich (partim), De Trilob.
Dissert., p. 18

1843. Flacops Go'dfvss (p=riim). Neues Jahs.
Min., cic.. 1843, p. 564.

1845, | lzraps !"‘1'\"(1 (partim), Neues Jahr
Miss.. IF°> n. 38.

1846. Fori ,-.rL a NieCey (partim), Sil. Fossls
lrelzad, ». 30.

1832, Fliacep: Borrende (partim). Syst. Sil. du
Centse BPeleme, 1. p. 498.

1662, Phacops Salier {pastim). Men. Brit Tni..
Pal. Sece.pn. 14,

1828, Flaceps Hall, Pal. N.Y., 7. p. XXVIL

1905. Fhacops ( \omalnlfrlo'l) Reed. Geol.
Mer., (3). 2. vp. 226, 228.

191, Ficcep: Wed-tind (pertim), Zeitsch.
Deutsch. Geo.. Ges., ve!. 63, p. 317.

1913. Fhzcep: Bovoond, Ziticl-Fastman Texb.
Pl 2nd d :?26.

As ke reviicted ond beecd upon l‘v vrnc ype.
the == xtlésr..'-l‘..(p Wedchind with
the cxeeplien c. i!” Slurizn grewp of P sfohesii.
Alihcug!: the aut! ! Phacops did not cheoss a
genotyee for i, l'. .". fic:i: Bronn has been so deo-
signated by Barrond . He practically selecied it in
1852 delning the usage of Fhecops by referning to
the tvpe of F. lelifrons.

The sates of Somairibelon McMurtic requires
consideration. since, if established, as a synonym of
[Phacops s. str.. #t would have priority. McMurtic
(1819) d-scribed a new genus and species, Soma-
trikclon megalomaton, from a specimen found in “a
block of limestone from the falls [of the Ohio]™
I the diagnesis given, it is said to have a corrugated
(segmented). tripattite, convex body. the axis arched,
with a row of tubercles on either side, and the head
subrotund with very large eyes. The “mouth” is
said to be “formed like that of a snapping hl‘lk"
It may possibly have a tuberculose surface, for the

‘aatement is made that there is “not the smallest

tubercle or wrinkle but what is preserved in its
original form”™. The author must be referring to
something more than the tubercles at the extremities
<f the axial thoracic segments or he would not make
use of the superlative. Only one specimen was
Lnown. The tripartite and corrugated (segmented)
bedy suggests a trilobite.  The large eyes point to
cither a Proctus or a Phacops. Both are present
in the Devonian at the fails of the Ohio.  The very
large eyes and the possibly tuberculose surface sug-
<ats a Phacops. Thice forms are found in the
vicinity. Fhacops rana Green eccurs in the Jeffer-
cenville limestene and Sellersburg beds (Onondaga
and Hamilten).#  P. cristata Hall is in the Jeffer-
senville limestione and iust above the hvdraulic beds
of the Hamilten® whilc its var. pipa Hall is found
in the upper Crundaga®  They are all prenounc-
cdly tuberculese, rspccially on the glabella. Ind-ed
i we were centain of this character, Somatrikclon
regalematon Nl uslic could be identified as a
Pharop and as en- of the three forms mentioned.
Veed-= (1893, n. 163) has lited McMurtics
pecics as a syncaym of Phacops rana Green and
R--d (1905. p. 226) svggesis the possible use of
Seratiibelon, but dees not discard Phacops for
“90’ p. 220). The evidence cenamly does not
- any decided conclusion.  Therefore, since
~'s description  although  suggesting a
i= net 2 all conclusive, since only one
specitien ever € d ,"d a1 apparently is now
’." and =s no er do d: l "1"0\!(‘! TCCOR-
4!:\ \nng ": ter prefers o regard it
ls: ine = devdful sotus. As Vegdes cbserved
?cn: ago the 1rmt;r anee s very unsuitable any-
wiy, op'ving os it does io the Trilobita as a wheie.

Genenoo: Fhecep:
Selpervs Perlectia McCoy emend.

1836, FPlhzocps Ervanch (patim), De Tnlob.
Disceri., p. 18

1843. FPhacops Geldiuss (pantim), Neues Jahr
Min., cic.. 1843, p. 364

1845. [hacops Evmrich (partim), Neues Jahr.
Min., ctc., 1845, p. 38.

1846. Peortlockia McCoy (Partim). Sil. Fossls
Treland. p. 30.

1852. Phacops Barrande (pariim). Syst. Sil. du
Contre Boleme, 1, p. 498.

1864. Phacops Salter (partim), Mon. Brt. Tnl.,
Pal. Soc.. p. 14.

1906. FPhacopideila Reed (partim). The Lower
Palwozoic Tnl. Girvan, III. Pal. Sec..
p. 154

1911. Phacops Wedekind (partim), Zeitschr.
Deutsch. Geol. Ges.. vol 63, p. 317.

* Cersenal communication, B, M. Kindle,

latifrens Brenn.
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As already noted, the Silurian group of Phacops
stofpesii (Milne-Edwards) is ancestral to the group
of P. latifrons Bronn and differs from the latter by
having the glabella more depressed anteriorly, so as
not 1o overhang the anterior margin, the size is
smaller, and the surface less tuberculose They are
here placed under the subgenus Portlockia McCoy
emend., with P. stokesii as the genotype.  Among
the svecies referied to it are:

Calxnmenc stokesii Miine-Fdwards.

Trilobites clegans Sars and Beeck.

Fhacops orestes Billings.

Fhacops (Fortlockia ) morklandenzis, n. .

As described and applied by McC. oy in 1846,
Portlockia NcCey hed a rather wid- nlerpretation
atd included "oth Silurian and Devenian forms with
the typical Phacopinid structure. §t {1l within
Fhacep: Geldfuss and was practically cquivalent to
subeenus Phacops Salier, embracing beth the P.
ol i =rd P. latifrons groups. McCoy (1846; 50)
statee that “this genus includes Calymene fuber-
culate and C. macrothalma of the Silurian system
[ =Phzcep- lat'frens Brenn and P. stolesii Milne-
Fdw-1ds accerding to synenomy of Salter (1864;
18. 21)); Fhaceps tuberculata of Captain Pon-
lee¥’s Repert; Calvaicne nupera Hall: Calymenc
bufo Green, ctc.” In 1846 he (1846, p. 51) d--
scibed nd placed in this genus FPortlockia :ublacyis
McCey. Salier consid-ir this a synenym of P.
ddoke=i (1864, pp. 21, 22). Later he (1855; i62)
says: “The Calvmene bufo of Green, C. magero-
f Murctisen [=P. stobesii], cic.. b ing the

. = renes”. Since P, latifions is the type
ef Flizcop Erarmrich ard Celimmene bufe Green is
2 similar Devenien form, FPhacops sheuld be re-
e1'cled o thal rreun, while the greup of P. stobesii
1 now separaled under the subgenus Porfiockia.

Genetype: Calymence stobesii Milne-Fdwards.

Fhacops (Fertlockia marklanden:ic, n. sp.
{ Markland, Nova Scetia in Scandinavian
mythology).

Compared with Phacops { Portlockia ) clegans
(Sare and Boeck) this species has a sill more re-
duced basal (third side pair) lobe and smaller
tubercules at its extremities. It differs in a similar
manier from P. (Portlockia stokesii Milne-Fd-
wards and in addition in the presence of well de-
veloped. although not highly clevated, tubercules at
the extremities of the thoracic axial segments. Com-
pared with P. ( Portlockia ) orestes Billings, the
basal lobe and tubercle are much more reduced, the
thoracic-axial tubercles are more strongly developed
and the axial segments relatively more slender. The
glabella is somewhat depressed, with first pair of side
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furrows shont, weakly impressed, and come anter-
worly.  The secend pair are short, weakly impressed,
and almest straght.  The pygidium has four pairs of
1ibs on the pleural lobes, divided distally by a
median sulcus. The feurth pair are faint. The
axis cf pyvg'dum is divided into about eight rings.
Dersal shie!d width 14 m.m., length 20 m.m.
Cephalen 4 mm, “ 6 mm
Pygidium 9 m.m., 5 m.m.
Herizon and Locality. Rare in the Ress Breok
fermation, Arisaig, NS,
Collecton:. Vicicria Memorial Muscum. Yale
University collections.

CONCLUSIONS.

The results of the foicgoing discussion may now
be summasized.

(1). A scneralized primitive line ranging from
the O:dovician into and through the Silurian is
recegnized. The genvs Daltianitng Reed IS ex-
tend=d 1o include all of ihese unmnodified forms,
Thus intespreted it is consid: red o be practically
synenymous with Salter’s use of Acaste Goldfuss
(ncn Leach) and in a broad way with Acaste as
uscd by Geldfuss,

(2). A cenatom tendency 1o partial fusion of
the two antcricr lobes and the fremtal lobe, but
withcut the profeund medification ~f the subfaryily
Fhacopine Reed, is cbserved. Svch Devonian
ferms are recegnized in the species for which J. M.
Clarke has prepesed the generic name of Phacopina.
But these forms are not Phacopinid and cxhibit none
of the profound specialization of the cephalon as
scen in that subfamily. Shehtly medified species of
a similar naivre are recegnized in both the Ordo-
vician and Silurian but are though: 10 be evolutions
independent of Phacop:..a Clarke. They are pro-
visicnally left under Dalmanitina. Anoer slight
modificaticn is shown by some forms in waich the
glabella is bioadly expanded anteriorly, but which
retzin the primitive pentamerism of Dalmanitina.

(3). The subfamily Phacopine Reed became
differentiated at the very beginning of Silurian time
and thereafter remained entirely distinet from the
primitive generalized line. The profound modifica-
tions of this subfamily have been described by Reed
and have been reviewed above. Probably the most
diagnostic is to be found in the greal reduction of
the third pair of glabella lobes and the tuberculation
of their extremitics. Two stocks of this subfamily
are of present interest.

(4). One of these Phacopid stocks is of wide

distribution in the Silurian and continues into the
Devonian, giving rise there to Phacops 5. str.  The
more primitive and ancestral Silurian forms of this




< hA mENHTR

B e AN N e -

- -~

36 THe Orrawa NaTuraLisT ' [May

stock are placed under Portlockia McCoy, which is
emended with subgeneric rank to receive them.

(5). The other Phacopid stock is that of the
group of Phacops glockeri Barrande. Phacopidella
Reed is now restricted to it.  This confines it to the
later Silurian stratigraphically and to the Tethys
{Bohemia) realm geographically. Wedekind's
generic name of Glockeria, also applied to this
group, is untenable, being preoccupied by Phacopi-
della Reed.
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INSTINCT MINUS EXPERIENCE.

The more we study nature the more obvious it
becomes that the mysterious intuition called insunct
is not as perfect as some of the old school observers
imagined. Just what this inherited memory is we
arc as far from thoroughly understanding as ever;
but study, observation and experiment are bringing

to light some of its limitations. We know that it
dres not spring into being, perfect and complete,
like Minerva fully armed from the head of Jove,
but is often only a starting point, a suggestion or a
natural aptitude requiring experience and practice
for the full development of its possibilities. This
was zdmirably illustrated by a nest built by a pair
of Baltimore Orioles in a garden in Ottawa South
last spring.

The nest was hung from near the end of a long
horizontal bough of Manitoba maple. When first
started the nest was some ten or twelve feet from the
ground, but the subsequent weight of the foliage
brought it down until almost within reach of the
hand and with the added weight of the first rain,
it almost trailed on the ground; whilst a twist given
to the branch by unecqual loading spilled out the
contents. The nest itself was very shallow and so
poorly constructed that it could be seen through in
every direction and the contained eggs were visible
from below. Attempts were made to prop up the
branch and correct its twisting but without effect
and after three eggs had been spilled out as fast as
deposited the nest was deserted.

The illuminating pant of the episode lay in the
fact that this pair scemed to be young birds and
probably this was their first attempt at nest building.
The male was certainly a yearling as was indicated
by his dull colour. The age of the female could
not be ascertained by her plumage, but her associa-
tion with a juvenile mate makes it probable that
she tco was in her first breeding season.

To these familiar with the beautifully woven and
deeply pocketed Oriole’s structure hung from the
pendant tips of high flexible branches, this slovenly,
ill-judged nest is a curiosity. Fundamentally it fol-
lowed oriole tradition but in execution it violated
every principle of oriole construction. It was hung
from a horizontal instead of a pendant branch: it
was shallow instead of being deeply pocketed, and
thin and open instead of being thick and densely
woven and indicated that whilst the inherited ideal
was there the fault lay in poor judgment and the
lack of technical ability. It is to be regretted that
absence from the city prevented the observer from
discovering where the new nest, that was immediately
started, was located and comparing it with the first
abortive attempt to see what advance in skall, f
any, had been made, and what had been learned by
evpenerce.

P. A. Taverner.

Geological Survey,

Ottawa, Ont., Aug. 10, 1918.
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BRIEF NOTES ON THE FAUNA OF LAMBTCN COUNTY. ONT

By M. Y. WiLLiams.

With the passing of the primeval swamps, have
vanished the deer, wild turkey, and passenger pigeon
which formerly abounded in Lambton and the ad-
jacent counties of the Ontario peninsula. To-day
wild life is inconspicuous, especially to passengers
in the automobile. However, a few species of birds
and mammals, cither because of their size, color,
numbers, or special liking for the roadside, can
scarcely be overlooked.

To the visitor from Northern Ontario, or the
Ottawa valley. perhaps the most conspicuous bird
along the roadside and in the weods as well, is the
tri-colored beauty, the red-headed woodpecker. His
striking and contrasting coloring, of red, black and
white, atracts attention, whether the bird is clinging
to a tree limb, or telegraph pole, whether it is pur-
suing its undulating flight across the open fields or
whether it is flying from tree to tree among the glad-s
of the hardwocd ferest.

Although much rarer than the preceding species,
the mourning dove may be frequently seen rising
from near a bridge over a shallow stream, or clinging
1o a telephene wire, which seems unduly small for a
bird of this size. The meurnful wooing of this dove
is a wierd sound indeed and its origin along with
the call of the cuckoo is rarely recognized by the
casual observer. In coloring and general appear-
ance the mourning dove recalls the extinct passenger
pigeon, which formerly swarmed over the country
in countless myrieds.  Unlike its more noted relative.,
the mourning dove is a solitary bird during the carly
summer, and moves about only in family parties
later on.

The one straggling survivor of the fine game birds
of the ecarly days, is the quail or bobwhite as it is
appropriately called. In the carly evening the low
but distinctly whistled “beb-— white,” with a long
pause between the syllables, may occasionally be
heard from the open fields, and the fortunate ob-
server may once or lwice during the summer see a
clean-cut cock quail sitting on the top of a fence
post by the roadside. The brewn and white mark-
ings and modified chicken-like appearance of this
lile “frierd of the farmer” serves readily to dis-
tinguish it.  Its insectivorcus habits during much of
the scason should secure its protection, but its fine
game qualities have kept it in the sportsman’s eye
and even now under nominal legal protection it is
10 be feared that it is still being persecuted by those
who should be its best friends. 1f quail are again

10 become numerous, absolute protection for a term

of years is essential. So far as could be learned,
the quail of Lambton county ar: d-scendants of
the native quail. 1 heard of no quail having been
introduced.

The sight of turkey vultures circling low over the
woods in the vicinity of Ol City and Oil Springs
during the first week of August, suggested strongly
a more southerly latitude. These large chocolate-
brown birds, with naked, turkey-like Lead, follow
the woodlands cn regular beats, searching intently
for ca.-ion which is their favorite food.

Some years ago, Mr. Fletcher, who formerly kep:
the Fletcher Heuse at Petrolia, now kept by Mrs.
Fletcher and her daughter, Mrs. Bain, received two
fluffy, white ycung turkey vultures from a farmer,
and raised them successfully. They were quite
tame and fellowed their cwner about the town or
perched cn the roofs of the buildings. *“Moses and
Aaron,” as they were called, were interesting
specimens of domesticated wi'd life, but both suffered
untimely deaths.

Of other birds of prey, the marsh hawk and
sparrow hawk arc the most commonly seen. A
great-horned owl was disturbed one afternoon in the
woods near Oil Springs, and was fellowed 1o its
new roosting place by a noisy flock of robins. Fither
a long-cared or a short-cared owl was observed one
cvening ncar Wyoming.

Although there is little suitable water for waders
and shere birds in the interior of the county. the
great blue heron, American bittern, killdeer, and
spotted sandpiper are fairly common. The black
tern was obscrved aleng the lake Huron shore near
Perch.

Of the smaller birds, the meadow lark is especially
numercus, as have been the bobolinks. The horned-
larks are fairly common, and the vesper is the com-
monest of the sparrows. Night-hawks and purple
martins are very numerous at Petrolia.

Large flocks of bronzed grackles fly into Petrolia
1o roost at nights, to the discomfort and annoyance
of the citizens near where they take up their quar-
ters.  Sheoting has not driven them out successfully.

Black squirrels are occasionally seen in the woods
of Lamb:on county and grey squirrels are reported ;
but the story related by one nature lover accounts
for the scarceness of these fine, distinctive squirrels.
He said “formerly the woods back of my farm
contained a number of grey squirrels, but one day
about two years ago a number of hunters came over
from Samnia ard | haven't seen a grey squirrel there
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since.” The natural increase of years wantonly
destroyed in an afternoon!

Mr. Sam Lucas, who resides near Wyoming,
keeps a fur farm and miniature zoological garden.
Fishers, black foxes, rabbits, pheasants, etc., make
up most of his stock in trade. In addition, however,
he has two bald cagles brought when young from
Manitoulin Island, and two sand-hill cranes, one
of which. he states, has now been in captivity for
more than fifty vears. The cranes aie in an en-
closure where they stay voluntarily as their wings
are not clipped.  On request from their master, they
throw back their heads and give the peculiar cry
<o familiar to those who have seen them on the plains
of Saskatchewan. About the 20th of June one was
sitting on hen eggs in an excavation in the ground
which served for a nest. Her own infentile eggs,
Mr. Lucas had removed. The two seen were about
the size of turkey eggs, and were splashed with
brown markings on a dirty blue ground.

N.B.On the 19th of July the writer saw a
yellew-bellied Sapsucker in the woods at Fugenia
Fal's, Grey County, Ont.

BOHEMIAN WAXWING AT OTTAWA.
On February 15, 1917, late in the afternoon, 1
<aw a Bohemian Waxwing in a tree ncar my resi-
It was surrcunded by a group of curious
sparrows. It flew to another tree, and the sparrows
returncd to their roof and held an animated dis-
cussicn no doubt as to the identity of the stranger.
Finally two of the hottest debaters flew to the
sccond tree to make further observations of the
waxwing. They inspected him quictly until he
flew away, and then they returned and reported in
calmer tones to the other cxpectant sparrows. 1
trust they agreed that it was “Bohemian” and not
“Cedar.” On March 16, and again on March 27,
1 saw a flock of Cedar Waxwings and three Bo-
hemian Waxwings with them. On the latter date
the Bohemian Waxwings sat quictly and nearly
hidden among the brown leaves of a small beech
at the Experimental Farm, while the Cedar-birds
flew about on the nearby shrubs and trees. These
are the first Bohemian Waxwings I have seen in
Onawa during ten years. A. L. Gormley reports
one recently at Amprior, (Apnl 28, 1917, O1TAWA

Naruraust, XXXI, p. 32).
Rawen E. DeLury.

dence.
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LEAST BITTERN NESTING AT LONDON,
ONT.

(Reap Berore THE McILwraiTH ORNITHOLOGICAL
Crus.)

At “The Pond”, two miles south of London,
where many productive visits are made by the
members of the Mcllwraith Ornithological Club,
in the seasons of migration, a red letter day oc-
curred on May 30, 1917, when a Least Bittern,
the first record for the pond, and the first local view
for any of the members, gave them a leisurely dis-
play of his colors and actions.

Farther on, an unknown song was heard, which
proved to emanate from a Prairie Warbler, the first
County re~ord, and a new bird for all the pary.

Nothing further was heard from cither of these
birds in the spring of 1918, and apparently the visit
was not repeated. What was our surprise, then,
on the morning of August 2, 1918, while silently
skirting the edges of the pond in a canoe, to find
a fuzzy Least Bittern, perched on a dead twig, three
feet above the water. Eventually we found all feur
of the young, as well as the two old birds, and
during that, and subsequen: mornings, they were
invariably found roosting, where they scemed to
have passed the night, from one to four feet above
the water on the twigs of water-killed bushes, in
which we thought they should be very safe. The
voung still had the whitish down of the nestling ad-
hering in places, that on top of the head being very
conspicuous.

Generally speaking, we would miss finding the
parents, but would find the young, though occasion-
ally, only one or two of the latter would be seen.
For the benefit of those who have similar chances
it may be remarked that we began the morning with
a paddle around the pord at daylight, and found
the time very propitious.

W. E. Saunpers, Lonbon, ONT.

NOTE.

The Ontario Department of Agricuiture has
recently published Bulletin No. 263, on “Mush-
rooms of Ontario”, the author being Dr. R. E.
Stone. This publication of 24 pages emphasizes
the importance of using wild mushrooms as food,
particularly at the present time when a world short-
age of food is threatened. Tllustrations are given of
twenty species.  Descriptions of the various common
kinds are given in brief as well as other useful
information. Recipes for using mushrooms are also
included, as well as directions for the growing of
mushrooms.




