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's FREDERICK HARTT.

. . MATTHEW.

It is now nearly twelve years since, to the surprise and
sorrow of his friends, news came [rom Brazil of the sudden
and untimely death of Prof. Charles Frederick Hartt; cut
off in the midst of his noble work of making known to the
world the Natural History and resources of the great Km
pire of Brazil.

He died in middle age with all the enthusiasm of youth
upon him, with his life work giving promise of a glorious
future. When we think of what he might have accom-

| Read before the Natural History Society of New Brunswick, 5th
Nov. 1889.

In the preparation of this paper [ have quoted freely and ver-
batim from a sketch of the life of Professor Hartt written by Mr.
G. % Hay, and from the very excellent sketch prepared by Mr.
Richard Rathbun, one of Prof. Hartt’s assistants in Brazil. The
present sketch is fuller, for his early life and a few incidents that
have transpired since his death have been added.
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life been \‘.;nn-‘l we cannot repress a fe ls

% ine of recret at the loss which science has sustained in the

| i death of this talented and devoted man,

Prof, Hartt was the eldest son of the late Jarvis William

and Prudence (Brown) Hartt and was born at Fredericton,
, 1840,

I1is father, Jarvis Hartt, on the completion of his educa-

New Brunswick, August 2:

tion was appointed Principal of the Baptist Educational
Pl |

Seminary in Fredericton.  He was noted for his earnest

character and quiet devotion to educational work, and

lage near his home, would make vocabularies of Gaelic and

Italian; and it was a day to be remembered by him when

i these qualities no doubt helped to mould the character of
his son, and implant in him those habits of intense and
continous application which he possessed. And to the
fine temperament and high ideals of his mother we may
believe that Prof. Hartt was largely indebted for the
inspiration which carried him along in the study of
Nature. Murs. Hartt was educated at Cambridee, Mass,,
and came to Fredericton to take charge of one of the de-
partments of the seminary where her future husband was
teachine,  Her intellectual trainine enabied her to appre-
ciate her son’s tastes, and in her he found a sympathetic

) and ready listener; when as school-boy and student he pro-

'Jt pounded to her his schemes for future study and work,
Through her friends he found himself at home in later years
in Cambridge, and frequently wrote to her of his plans and
prospects,

Hartt's early education was carried on under the direct
supervision of his father, who, for a long time was identified
with the educational interests of Nova Scotia and New
Brunswick. IHe studied at IHorton Academy in Wolfville
N.S. where his father was at the time professor, and after-
ward at Acadia College in the same town., In 1860 he gra-
duated from the college with honor, receiving the degree of
Bachelor of Arts, and later that of Master of Arts.

When still a boy, Hartt developed a strong taste for phi-

) lology, and with the aid of transient people of the vil-
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Charles Frederick Hartt

Mr. Rand, the Micmac missionary, on his round visited Wolf’
ville and taught him <omething of the Indian dialects.

Hartt's passion for Nature Scierce was not a late growth,
for at the age of ten he showed a decided predeliction for
Natural History and as he grew up took great delight
in assisting Prof. Chipman of Acadia College in preparing
and arranging his specimens. With the professor’s aid and
encouragement he made  great progress in acquiring a
knowledge of Mineralogy which, owing to the abundance
of trap-minerals (zeolites &e.) in the vicinity, was a favour-
ite study of the Professor of Acadia College and his pupils.
Fortunately Hartt was not with Prof. Chipman when the
latter made the trip by boat to the trap-cliffs of Blomidon,
which cost him his life.

Hartt's versatility was shown in his talent for drawing,
and for the acquisition of languages, and we ave told that he

became instructor in drawing in Acadia College when quite
ayouth. While at college he learned the elements of Portu-

cuese from a shoemaker of the village, and this acquisition
no doubt proved useful to him when he visited Brazil; he
attained afterward such proficiency in this language that
he ) otured with great success 10 cultivated audiences in
Rio Janeiro. MHis skill as a draftsman and his command
of language always drew to his lectures interested hearers.
Already, while occupied with his college studies, he en-
tered with zeal into the work of geological investigation.
[Te explored the parts of Nova Scotia in the vicinity of the
Annapolis Valley and the Basin of Minas, traversing the
country on foot, and making large collections of specimens
whenever the opportunity was afforded him. It was his
intelligent eye and busy hands that selected in the Gaspe-
reaux Valley the material which enalled Sir Wm. Dawson
to establish the genus Aneamites on a remarkable fern of
the Lower Carboniferous period, which, before that had been
confounded with Cyclopteris Manay of the specimens of
minerals and fossils which Hartt collected in those days, are
to be found in the Museum of the Natural History Society
at St. John, in the Peter edpath Museum of McGill Uni-
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versity in Montreal and at the Agassiz Museum in Cam-
bridee. While enguced in his college studies, he also made
a large collection of insects; and made meteorological ob-
servations for the Smithsonian Institution which have re
ceived much commendation,

While yet at Acadia College pursuing his studies, Hartt
entered into <"HI'l‘>|>-‘lll'll‘l|1'1' with the author of this sketch,
and before he craduated, we made a visit together to the
mineral localities of Minws Basin and the adjacent shore of
the Bay of Fundy, where the rich harvest of ze lites and
showy varieties of quartz minerals, set free lu‘\‘ the frost of
winter, still attract numercas summer visitors  This visit
was the beginning of a more intimate acquaintance, which
was continued when Mr. Hartt moved to St. John.

Later in this year (1860) Mr, Jarvis Hartt removed with
his family to St. John for the purpose of establishing a
Yl»lln'l L:l‘“~‘~ ”i_{") \4‘“‘“»!. which he « arried on \Hw‘t'““lH.\'
for many years, For some time his son aided him in con-
ducting the school, but the son’s love for his favourite stu
dies was such, that every spare moment which could be
snatched from the immediate duties of the school, was given
to explorations in the ncighborhond of the city, and the
s from the ballast of
vessels, arrivine from the west coast of Ireland, the Medi

gathering of a rich harvest of fo

terranean and elsewhere.

When Mr. Hartt came to St. John, but little was known
tu the Scientific World of its geology.  Some twenty years
previously the late Dr. Abraham Gesner, then employed on
the Geological Sarvey of New Brunswick, had traversed the
neighborhood of' the city of St. John, and had referred the
rocks of that vicinity to the “ Grauwacke Formation,” with
the reservation that certain portions near the city were ““im-
|u~l‘l§‘l‘l coal measures.” e made the latter part of this
statement in consequence of the discovery of a fossil tree
in the sandstones East of the cicy. Dr. Jas. Robb of King’s
College, Fredericton. the successor of Dr. Gesner in the
study of the geology of New Brunswick, pronounced the
same rocks some years later tc be Upper Silurian. It re-
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Charles Frederick Hartt

maine. for Mr. Hartt and his collaborateurs to amass the
materials which, in the hands of the sagacious Principal of
MeGill University, were to show that these plant-bearing
sandstones contained a Devonian flora,

The writer had already found in these beds a sufficient
number and variety of speciss to enable Sii Wi Dawson
to pronounce upon their Devonian age, but the rich harvest
of fossils—exquisitoly preserved ferns, asterophyllites, and
psilophyta were not discovered until Mr. Hartt entered
the field. To the collection and observation of these
plants he gave the whole of his vacations during the years
1861, ’62 and '63; and the result of this work has been of
the most enduring value to science. Every bed of the
unique section at the “ Fern ledees” in Lancaster, West of
St. John, was carefully studied, its fossils collected and its
remains recorded. Such a work had not been done before
ir. the Maritime proviuces of (‘anada. The thoroughness
of the work will be seen from the fact that while Hartt dis-
covered scores of ~|H'1'ir~ in these beds, no new \]n'«'i-‘~ ol
|||:|I|1\ l|:l\" I'l‘l‘ll ::Alllul to those ‘\‘Il‘il <‘!H\\'ll<"‘ ||i~ re
searches, and remains of only two insects heside those he
found.

The 4]'1\"H\4‘7.\ of insects of such ereatl :ll)lilllli(‘\ wias per
haps the most striking result of these investigations. A
few insects mostly related to the cockroaches had previous
ly been found in the Coal Measures in several countries,
but Hartt’s discovery of insect wings in these older rocks
threw a new light upon the history of insect life in the first
ceological ages. These insects were of five ~|u'(‘i<‘~_ and
were placed in the hands of Dr, S, 1. Scudder of Boston for
study. He reterred them all to the Neuroptera; in part to
new, in part, doubtfully, to old families, and suggested that
some of the forms were synthetic types. But their impor-

tant bearing on the history of insect-life was not then

fully reached by that sagacious and experienced student of

insects, for he has since referred them all to a great Pal®o-
zoic order, now quite extinct, the Palwodictyoptera of Gol-
denberg, from which he conceives that all the modern or-
ders of insects have arisen.
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Plant remgin., and insects, however, were not the only
organisms discovered by Mr. Hartt in these interesting beds,
for orustaceans also were found. These were of pec uliar
types and others found since in the same beds are not less
remarkable.

Hartt's restless energy would not allow him 10 be content
with field work alone, so in conjunction with several other
young men of kindred tastes, in the city of St. John, he
formed the * Steinhammer Club” an association devoted to
the study of Geolegy. Subsequently at the suggestion of
Sir Wm. Dawson of Montreal, this club was changed into
a lnul»lu- society under the name of the Natural IHistory So-
ciety of New Brunswick, whose meetings have been the
means of sustaining an interest in the natural sciences in
St. John, and in whose publications are rec orded much that
is of value relating to the Natural History of the Province
of New Brunswick.—In this society Mr, [Hartt took the
warmest interest, attending its meetings, reading papers
germain to its object, and devoting much material and time
to the enlargement and arrangement of its museum.

Absorbed as he was in geological studies Mr. Hartt could
not long remain content with his work in the High Sc hool.
Accordingly he resolved to seek a larger field for study and
work. Prof. Louis Agassiz had then recently come to
America, and had already become widely known on this
continent. as a successful teacher and instructor in Natural
istory. To his Zoological museum Mr. Hartt resolved to
go in order to complete his studies. [le =old his Devonian
collections to the Natural History Society of’ New Brans-
wick, and procceded to Cambridge to avail himself of the
areat stores of material for study in Agassiz Museum, and
to obtain instruction from that talented and most attractive
teacher of Natural History. Ilere, with such kindred spir-
its as Verrill, Morse, Putnam, Hyatt, Scudder and St. John,

he devoted himself for several years to the investigation of

Nature under the intelligent eye of Agassiz.,
The writer of this sketch had meanwhile commenced the
study of the older slates at Saint John, whos. age hitherto
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had not been determined, but which were supposed to he
a downward continuation of the measures which contained
the Devonian plants. At first only some badly preserved
trilobites were found, which, on account of their long thor
aces were supposed to be of Liower Silurian age.

Subsequently (1863) much better material of well pre-
served species of trilobites were found by the author in
Portland (St. John) and these. with the collections of the
Geological Survey of Southern Nev Brunswick, were placed
in Mr. Hartt’s hands for study. Taking advantage of the
opportunities which he possessed at Cambridge, he gave
these fossils a careful scrutiny, and was able to announce
that they were equivalent in age to those of Ltagé C. of M.
Barrande and, therefore Primordial. After his first brief
notice in the report of the Geological Survey of New
Brunswick, announcing this discovery, [Hartt continued
his study of these organisms with the aid of additional
material. Upon this material, together with what had
been previously obtarined, was based his fuller descriptions
of the fossils, with many tigures, which appeared in Dr.
(now Sir Wm.) Dawson’s Acadian Geology in 1865,

[n 1864 Mr. Hartt and the author were invited by Profes
sor L. W. Bailey, to take part with him in the Geological
Survey of Southern New Brunswick instituted by the Pro-
vincial Government. The results of this survey were pub
lished in the following ycar, and were a very important ad
dition to the knowledge of the ceological structure of this
part of New Brunswick. The results embodied in this re-
port, formed the basis from which the Geological Survey of
Canada in this region, after the onfederation of the Cana
dian provinces, was carried on.

Beside his work on this survey in New Brunswi k, Mr.
Hartt did independent geological work in Nova Scotia. In
1864 he obtained proof of the pre carboniferous age of the

gold of Nova Scotia. Ilis observations were made at Cor-

I At that time the Cambrian had not by common consent, been
separated from the Lower Silurian
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bitt Mills. where the well-known auriferous slates are im-
mediately overlaid, unconformably, by conglomerates, grits,
and sandstones of Liower Carboniferous age, The lower
portion of these rocks contains an abundance of gold, which
was undoubtedly extracted from the underlying slates,
while the former deposits were in process of formation, and
was mixed with the loose gravelly material, which subse
quently became consolidated into the conglomerate and
sandstone,

We owe to Hartt also, the careful investigation of the rela-
tions of the different members of the carboniferous limestone
deposits in the neighborhood of Windsor, Stewiacke, &c. in
Nova Scotia. He collected and studied the fauna of each
separate set of beds with much pains, and in this way was
enabled to determine their sequence. The fossils which are
marine, are very numerous, and some new species were des-
cribed by him in the “ Acadian Geology.” Much interest
attaches to the study of this formation at the above localities,
where, in the upper beds, occur many forms common to
both the Carboniferous and the Permian, and a great like-
ness is apparent to the upper members of the Carboniferous
system in the western United States, called Permo-Carboni
ferous Dr. Meek, who examined the fossils, -llj_:‘:(‘\l\'!l
that we might have here what Barrande would call an upper
Coal-Measure or even Permo-Carboniferous faura, ‘colon-
ized’ far back in the Sub-carboniferous period. Dr, (Sir
Wm.) Dawson has enlarced on Hartt's results snd shows
that the divisions made by him are of more general appli-
cation than Hartt had known them to be.

As early as this, Hartt developed a constitutional tendency
to asthma, which interfered with his field work in the
cold and humid climate of this region, and which, after he
entered on his professional work in the United States, pre-
vented him from revisiting his native land. This, probably
was one of the causes which induced him to seek occupation
in the warmer climate of Brazil,

Upon the organization of the Thayer Expedition to Brazil,
by Prof. L. Agassiz, Mr. Hartt was appointed one of its
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Charles Frederick Hartt 9

two g«-uln:‘i%x Mr. Orestes H. St. John being the other.
This ex pedition left New York in April 1865 and returned
in July 1866, having been absent a little more than a year.
This was the strong and final inducement that called Hartt
away from the geology of his own country. Although he
was not fortunate in finding a very rich geological territory
during his wanderings while connected with the Thayer
Expedition he saw enough to thoroughly interest him in
returning again to Brazil, and in finally giving his whole
attention to Brazilian studies,

The primary object of the Thayer Expedition was to in-
vestigate the distribution of the fresh water fishes of Brazil,
but much time was also devoted to its geology. Prof. Agassiz
limited himself ll)()sl]}'. in his geological work, to the
examination of the superficial deposits at Rio de Janeiro
and on the river Amazon, which were studied in connection
with the que-tion of glaciers. Hartt was retained near Rio
for some time, in making examinations of the many Rail-
road cuttings around that city. After this work was com-
pleted, his field of exploration lay mostly between Rio and
Bahia, where he carefully studied the geological and other
features of the coast, and of the principal river basins lead-
ine to it,  Large collections of the fresh water fishes of the
rivers, and of the marine animals of the coasts and reefs
were made. In consequence of the absence of fossils, no
results in systematic geology were obtained, but, neverthe-
less, Hartt’s studies of the geology of this monotonous tract
were of great interest,

In the meighborhood of Porto Seguro he explored the
coral and sandstone reefs; the latter of which is a promi-
nent feature of the Brazilian coast. Ile was the first to
carefully work out the structure and mode of formation of
these sandstone reefs,

After IHartt had returned to the United States from the
Thayer Expedition, he felt that he had left unfinished some
of the more important investigations he had made in Brazil.

He was unable to report as fully as he wished, on many

subjects of interest which he had partly studied. So in 1867

8¥
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he returned to Bahia, to |l~'|lt'('l his former work and to
continue hi observations, He worked out the _g't“'[l'l,'.\' on
the line of the Bahia railroad in de tail. and collected some
(ossils from the Cretaceous terreins of that region. He also
studied the structure of the Abrolhos islands and reefs
which lie off the coast of Bahia, The islands are of strati-
fied deposits, capped with trap, while the reefs, which had
never been to any extent examined by a naturalist, arve of
coral, generally assuming curions tower-like forms, and
often growing together to form « large connected expanse.

In addition to throwing new light on the formation of
cortain kinds of coral reefs, he also discovered a laree num
ber of species of corals of which the majority were new, but
belonwed to West Indian types. The absence of many pro-
minent West Indian genera such as Madrepora, Meandrina,
Diploria &e. was noted by him. The Cretaceous region of
Sergipe was visited and ‘\'ivlllul many fossils, which have
been in |-:|H desceribed It_\' Prof. .\}]v||!'1l\ ”A\':llL

[n the short interval which elapsed between his first and
second trip to Brazil. he was encaged in scientific teaching
and lecturing in and near New York city, at the Cooper
Institute, Pelham Priory, Adelphi Academy and other
places where he attained much success, and made many
warm friends who aided him in his second Brazilian expe-
dition. In 1868, soon after returning the second time, he
was appointed Professor of Natural History in Vassar Col
lewe; but he resigned this position in the autumn of the
same year to accept the chair of Geology in Cornell Uni-
versity, where he was retained at the head of the depart
ment of Geology until the time of his death, In 1869 he
was elected General Secretary of' the American Association
to serve at the meeting of 1870, but before that time he
had departed on his third trip to Brazil.

[t was in the year 18G9 also, that he was married to Miss
Lucy Lynde of Buffalo, N. Y., by whom he had two chil-
dren, a son and a daughter. Both his widow and children
are livine,  1is son, now in his twenty-first year, is study-
ing at Williams Colleg., Mass,, and his daughter at the
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Charles Frederick Hartt. 11

Buffalo Seminary, Buflalo, N, Y., of which her mother,
for several years past, has been the principal.

While at Cornell University, when not occupied with
collece duties, he was engaged in working up the results of
his Brazilian explorations, and in preparing his report as
_'_:wl|n"_;'l~l of the '”l:l_\'t‘l' ]':XIH‘ lition. This I't'pul'l. how evor,
orew to so great a size, and was so complete in itself, that
it was found advisable to publish it separately in 1870 as
“The Geology and Physical Geography of Brazil.” It
forms a large octavo volume of over six hundred pages; and
contains in addition to an account of his own researches, a
résumé of our previous knowledge of the natural history of
the country. It is thus not limited to a discussion of t’

\lllﬂl'l‘l indicated I'y the title, but treats of the topograpn

ical and general features of the country, of its flora and
fauna. both marine and terrestrial, and of its mining, agri-
cultural, commercial and manufacturing interests, The
numerous maps and sketches which 1llustrate it, were drawn
by Professor Hartt himself, and the greater part of them
represent regions never before depicted. The volime closes
with a valuable appendix on the Botecudo Indians

[n the year 1870, the same in which his bool: was issued
Professor Hartt organized the largest of his own expeditions
from the United States. It was composed, beside himself,
of Professor Prentice and eleven students of Cornell Uni-
versity, His object in taking so many young men was to
give them thorough practical training, and to stimulate
them to undertake original work. e says in his report
of this expedition, that he did not expect to make scientists
of them all, but hoped that some of them might thus be in
duced to accept this calling. The means for defraying the
expenses of the trip were contributed by several parties,
the most prominent of whom was Mr. E. B, Morgan of Au-
rora, N. Y. whose name has been given to this and the sub-
sequent expedition,

Prof, Hartt determined on this occasion, to change his
field of research, and explore the Amazonas. Accordingly
he went with his party direct to Pard, and in the neighbor-
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hood of this city, spent some time in training his inex-
ln-l'imm-l assistants,  The tributary rivers Tocantins, Zingi
and Tapajos, were then examined throughout their lower
courses. and many valuable geological facts ascertained,
On the Tapajos were discovered highly fossiliferous carbon-
iferous deposits,

At the falls on each of the above named rivers were found
ceries of metamorphic rocks, which, from their position
and lithological characters, have been referred to the Silur-
ian system. Passing to the North side of the valley of the
Amazonas they minutely investigated the geology of the
vicinity of Monte Alegre and the Sierra Kreré, On the
plain cf Freré were discovered sandstones and shales, with
characteristic Devonian fossils, corresponding more or less
with those of the Hamilton and Corniferous groups of New
York State. These were the first Devonian fossils found
Bast of the Andes in South America.

One of the party examined the ancient Indian mounds of
the island of Marajo at the mouth of the Amazonas, at that
time only imperfectly known, and discovered large quanti-
ties of richly ornamented pottery, mostly in fragments
These have since been made the subject of considerable
study by Prof. Hartt and others. The sea coast was ex-
amined at several points, from Para to Pernambuco, and
in the neighborhood of the latter city, the fossiliferous Cre-
taccous formations of the province of the same name, were
studied for the first time. At all the localities visited, they
made large collections in geology and zoology, which were
sent to the United States, and are now contained in the
museum of Cornell University.

Prof. Hartt's rescarches on the Amazonas did not tend to
bring pr of of the former existence of glaciers there. The

siorra of Ereré was found not to belong to the series of

table-topped hills, as Professor Agassiz had been led to
SUPPOSC, but to consist of inclined strata of very irregular
outline. The Devonian fossils of the plain were from a por-
tion of the supposed “drift” material of Agassiz,

Professor Ha'tt returned to Ithaca, N. Y., January 1872,
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Charles Frederick Hartt 13

where he remained two years and a half] giving all the
time he could spare from his college duties to working up
the results of his two Amazonian trips, with the aid of his
two assistants, Orville A, Derby and Richard Rathbun, Ilis
reports were published as soon as finished, in the journals
of several scientific societies. During this time he also
cave popular lectures on Brazil in New York, Boston and
S.\'I':ll'llﬂ'.

But Professor Hartt was unable to continue long in this
state of u»lnp:u':mli\'v quietude, In bringine together the

result of his several trips to South America, with the object

of explaining the geology of all Brazil, he saw how meagre

were his data for this purpose, notwithstanding all that he
and others had recently done toward elucidating the stru

ture of this vast l'«"_:iull. He wished to extend his researches
and conceived the idea of organizing a survey of the whole
Brazilian En_gire, which has an area scarcely less than that
of the United States, There was only one way of accom

plishing such an undertaking; it must be supported by the
covernment, Hartt ventured to bring the matter before
some of his Brazilian friends, and his ideas met with such
favour that in 1874 he received an unofficial invitation from
the Brazilian minister of Agriculture, to submit a proposi-
tion for the syst matic geological 1-\|.l|n':1l ion of the Fmpire,
In A\nj_:'lhl of the same year, nhe :u‘\‘w:llln;;l_\ went to Rio de
Janciro for the purpose ol formally presenting his plans.
Upon arriving at that city he was received with almost as
much enthusinsm as was Prof. Agassiz nearly ten years
earlier. 1lis thorough acquaintance with the language of
the <'ull|||I'_\' enabled him to communicate !'141"“\ with the
]l&'ll]»lw'. and he soon found himself encircled with friends,
who gladly gave their influence in advancing his plans,

A Geological Commission of the Empire of Brazil was or-
ganized on the 1st May 1875 with Prof. Hartt as chief, and
the following assistants L. F. de Jordio, Encineer, O, A.
Derby and Richard Rathbun, Assistant Geologists and F.
(. de Freitas, “ Particante.”” My, John Branner, now in

charge of the geological survey of Arkansas, was soon
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added to the staff, and a few other additions and changes
were made,

The active work of the Commission began in June 1875,
and the coast region North of Rio to Cape San Roque was
v\];iurml. Here extensive cretaceous deposits were found,
with remains of sharks, crocodiles and other reptiles ; and
large collections of recent marine animals were made along
the coast.

In the next year, the work in the maritime provinces
North of Rio was continued and abundant rem: ins of rep
tiles. fishes, and other animals were found. The di: amond-
bearing gravels near Bahia were also examined for the pur-
pose of discovering the source of these gems, Inthe pro
vince of Sergipe was gathered a rich harvest of cretaceous
fossils for the museum at Rio.

In this and the following year (1877) explorations were
carried on in the provinces South of Rio, where Carboni
ferous and Devonian or Silurian deposits were discovered,
rich in fossils, and the gold re woions of this part of the em-
pire and of Minas Geraes were examined by Mr, J. [5. Mills.

While this work was in progress in the South, Mr. Derby
was arriving at important re wults on the Amazonas, where
he l»m\'wl the existence of an immense basin of Palicozoic
rocks with carboniferous deposits occupy ine an extensive
area in the centre, surrounded by Devonian and Silurian
beds rich in fossils. ()\\"llc;_: to the dense \'|'f__"('l;lliwl| of the
lovilands of the valley of the Amazonas, they were unable
to discover whether these Carboniferous rocks held deposits
of coal or not. Immense collections of ceological, z00-
logical and e sthnological specimens were sent 10 the capital
by the v: arious exploring pt arties. and it was found necessary
to set apart a large house to cont in them,

In June 1877, prumlnlul by motives of' economy, and un-
:ll‘«lll‘lilllcl with the amount and value « f the work being
done by the Commission, the Government gave orders for
the temporary suspension of the Commission on the
July. The Emperor, soon after returning to Rio, fresh

from the Museums of the Old World and North America,
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carefully inspected the building and work of the Commis-
<ion. He showed a just appreciation of the value of the
new Museum of Geology, both to his own country and to
the world at large; he was generous in his words of praise
to the talented chief, who had so dearly earned them, and
declared that the work should go on.

In the beginning of the following year, an entire change
was made in the Ministry of Brazil, and before the several
departments had been entirely re-organized, and the appro-
priations determined upon, Professor Hartt died. There
was no one to suceeed him, and his large collections were
placed in the care of the National Museum at Rio de Jan
eiro. It is expected that steps will be taken by the Brazil-
ian Government at an early date, toward publishing the
many reports which were finished under the direction of
Prof, Hartt.

[t would appear that before the researches of Professor
Hartt, the systematic geology of vast areas of Brazil, was
an utter blank., 'The Carboniferous system was known to
exist in the South of Brazil, and some Palwozoic fossils had
been found on the Tapajos R. in the North of the Empire;
the Cretaceous formation had been recognized on the eastern
coast, but it remained for Hartt to exhibit the general geo-
logic structure of extensive areas of the Empire, and to
recognize wide .~|»|'1»:ul formations of l'l.|n-r Silurian, Devo-
nian, Carboniferous and Triassic (?) age. He also divided
the vast areas of metamorphic rocks in Central Brazil into
Fozoic and Lower Silurian by their lithological aspect and
other characters.

Nor did he confine his studies to ‘ivu]ll}_:'.\' alone, for in
addition to voluminous reports on this subject, he had the
following works nearly or quite ready for publication

[. Brazilian Antiquities,—about 500 pages, 4 to.
[1. Mythology of the Brazilian India=s,—about 300

pages 4 to.

[1I. Grammar, Dictionary &c. of the Tupé Language,
100 pages.

[V. An Album—of about 100 photographs, illustrating
the country, people &e. of the Lower Amazonas.
With about 100 pages of text.
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Prof. Hartt's scientific career may be caid to have cover-
ed a decade and a half, and one can only wonder at the mar
vellous industry which erowded what might well be con-
sidered the work of an ordinary life-time into this short
‘u-l‘iml_ Only those eng wed 1n his I)I“I‘!'.'i\l‘\ knew the
\:Hiwl_\ and exe ellence of his s jentific work or conld appre
ciate the skill with which he directed the "lu‘lll'i“li\ first
of his exploring ln:u'liv-~ in Brazil, and then of the Geological
Survey of that vast recion. Judging from his brilliant be
ginning, we ma) confidently assert that, had he not been
cut off in his prime, he would have accomplished a work
that would have lli;lv"wl him beside the greatest of the aeo
logical investigators of the present century.

None but the hardiest constitution ¢ wald stand the great
strain which Hartt laid on his phy sical powers, and under
the exhausting heat of a tropical climate he finally sue-
cumbed.  Havine heen on an exploring expedition inland,
he came out upon the coast at Rio de Janeiro tired and
worn out by physic d toil and mental anxiety; the latter
due to the difticulties in which the Survey had been N;u'«-wl
by changes in the administration of the country. Here he
was attacked by that for midable scourge of the lowlands of
tropical America yellow fever. His exhausted system
could not withstand the disease.  His illness was of scarcely
more than two days duration, and he su ldenly (and unex
pectedly to those who were watching him) passed away in
the early morning of Monday 18th of March 1878

Prof. Hartt was a man of winning manners, atfectionate
‘ll«lm\i‘in:: and cenerous nature, and was areatly esteemed
by his seientific associates. e was cifted with an original
and inventive mind, and indefatigable industry. The Christ-
tian training of his early home, and the stimulating influen
cos of the educational institutions where he spent the first
years of his life, no doubt served largely to form his charac-
ter. His death terminated the Geological Survey of Brazil,
as no one was thought worthy of taking the mantle which
foll from him. Iis assistants remained to work up the

material which he had gathered; but the leading mind
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which had inaugurated the Survey was gone, and further
investigation of the physical structure ol Brazil with
governmental aid is left to the enterprise of another
generation

Since Professor Hartt’s death, two volumes of the
Archives of the National Museum of Brazil have been pub-
lished, which l(‘~li[:\ to the extent of his labors, The tirst
(No. VI.) contains an account of the A\l1'||.\‘u]~;!"\‘ and Eth
nology of the tribes of the Amazonas, based on observations
made by Prof. Hartt and his assistants on the shell-heaps,
the cemeteries and the artificial mounds of that region, and
contains descriptions and figures of the articles found in
these repositories of the relies of its pre-historic people. It
contains also an essay on the origin of art, and the evolu
tion of ornamentation as exhibited |l_\' their pottery &c.; as
well as an account of certain tribes of the region and their
mythology.

In the remainder of the volume the result of Prof. Hartt’s

work stands out on many a page, espe« ially in the very in

terestine memoir by Dr, Ladislaus Netto on the Archwieology

of Brazil. The material collected under Prof. Hartt’s di
rection at the island of Marajo and at Maraca, are largely
used by Dr. Netto in illustrating his memoir,

The \ll«‘l‘m”lill;;' volume of the Annals of the Museum
(No. VII.) is devoted to a description of the Cretaccous
Mollusea of Brazil by Dr. C. A, White ol the geological sur-
vey of the United States.  This voluminous memoir, pub
lished in Portuguese and FEnglish, is also bhased on the ma
terial collected under Prof. Hartt, when in charge of the
aeological survey of Brazil.

Several years after his death, the remains of this devoted
man were removed from Brazil to Buffalo, N. Y., the home
of his widow, where they now lie in a cemetry on the shore
of Lake Erie.

Since his death, a tablet to his memory has been placed
in the library of Acadia College (his ““ alma mater”). This
tablet was set up by his classmates in commemoration of

his great services to Science. On the unveiling of the monu-
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ment, June 1884, one of their number, Dr. Silas Alward,
paid a hich tribute to the character and worth of their de
ceased companion in an oration before the faculty and

friends of the college.

The following is a list of the scientific writings of Pro-
fossor C. F. Hartt as far as known to me:-—

1. The Gold of Nova Qeotia of Pre-Carboniferous Age. (‘ana-
dian Naturalist, 1, No. 6, 459 161, 1864,

9 Observations on the Geology of Southern New Brunswick,
made principally during the Summer of 1864, by Prof. L. W. Bailey
and Messrs. George F. Mathew and C. F. Hartt; prepared and ar-
ranged, with a Geological Map, by L. W. Bailey, A.M. Contains
the three following reports by C.T% Hartt:—

(a) Preliminary Notice of a Fauna of the Primordial Period in
the vicinity of 8t. John, N. B., pp- 50 4, (l’ullli.\hwl also in Can.
Nat., VII, 318-320 1865; and in Dawson’s “ Acadian Geology,”
ond Ed., 1868, 641-645.)

(b) On the Devonian Plant Locality of the “Fern Ledges,” Lan-
caster, New Drunswick, with a detailed Section, and Notes on the
Fossils, 131-141. Includes report of 8. H. Scudder on the ). on-
ian insects. An abstract was published in Acadian Geology,”
1868, H13-H25.)

() List of New Brunswick Fossils, 143-147.

9. The recent Bird-Tracks of the Basin of Minas. American
Naturalist, I, 169.176, 234.2435, 1867.

4. On a Sub-division of the Acadian Carboniferous Limestones,
with a desciption of a section across these Rocks at Windsor, N. 8.
Can. Nat., 111, 212-224, 1867. (A summary of the results recorded
in this paper are given in “ Acadian Geology,” 1868, 279-280.)

5. [Descriptions and Notices of the Trilobites and other fossils
of the Acadian Group, at &t John, N. B.] Acadian Geology,”
1868, 643-657, with many figures. (Prepared by Dr. Dawson from
the MS. notes of Prof. Hartt.)

6. Résumé of a Lecture on the «Growth of the South American
Continent,” delivered before the Library Association, Ithaca, N. Y.,
Dec. 4. 1868 Cornell Era, Dec. 12, 1868. (Pamphlet reprint con-
tains 8 pages.)

7. A Vacation Trip to Brazil. Amer. Nat, I, 642-651, 1868.

8. A Naturalist in Brazil. Amer. Nat., 11, 1-13, with illustra-
tions, 1868.

0. The cruise of the “ Abrolhos.” Amer. Nat., IT, 85-73, with
illustrations, 1868.

10. On the Botocudos of Brazil, (abstract). Proceed. Amer. Ass.
Ady. Sci., 18th meeting, Salem, 1869, 273-274.
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11. Thayer Expedition.—Scientific Results of a Journey in Bra-
zil, by Louis Agassiz and his Travelling Companions.—Geology
and Physical Geography of Brazil, by Charles Fred. Hartt, with
illustrations and maps, 87, pp. 620. Boston, Fields, Osgood & Co,,
1870.

12.  Discovery of Lower Carboniferous Fossils on the Rio Tapajos,
(A letter written near Monte Alegre, Rio Amazonas, Oct. 5, 1870.)
Amer, Nat. 1V, 694-695, 1871.

13.  Devonian Rocks in the Amazonian Valley. Amer. Nat., V.
121-122, 1871.

14. Amazonian Drift. Amer. Jour. Sci. and Arts, 1, April 1871,
204-296.

15. Braz. Rock Inscriptions. Amer. Nat., V, 139-147, with 9
plates, 1871.

16. The Ancient Indian Pottery of Marajo, Brazil. Amer. Nat.
V, 259-271, with numerous figures, 1871.

17. Recent Explorations in the Valley of the Amazonas, with
Map. Jour. Amer. Geogr. Soc., N. Y., IT], 1872, 231-252, (read May
16, 1871).

18. [The Origin of the Basin of the Amgzonas (abstract).] Proc.
Boston Soc. Nat. Hist., XV, 153-154, 1872.

19. On the Tertiary Basin of the Maranon. Amer. Jour. Sci.
and Arts, 1V, July, 1872, 53-58.

20. On the Occurrence of Face-Urns in Brazil Amer. Nat. VI,
607-610, with one large figure, 1872.

21.  Notes on the Lingoa Geral or Modern Tupi of the Amazonas.
I'rans. Amer. Philog. Ass., 1872, pp. 20.

22, O Mytho do Curupira. Aurora Brazileira, Ithaca, N. Y.,
Oct. and Nov. 1873, (Also separate reprint, pp. 12.)

23. Morgan Expeditions 1870-71.—Contributions to the Geology
and Physical Geography of the Lower A:inazonas. The Ereré-
Monte-Alegre District and the Table-Topped Hills. Bull. Buffalo
Soe. Nat. Sei., I, No. 4, 201-235, with maps and sketches. 1874.

24. Preliminary Reports of the Morgan Expeditions, 1870-71.—
Report of a Reconnoissance of the Lower Tapajos. Bull. Coinell
University Society (Science), No. 1, pp. 37, with map, 1874.

25.  Evolution in Ornament. Popular Science Monthly, January,
1875, 266-275, with many figures.

26. Morgan Expeditions, 1870-71.—On the Devonian Trilobites
and Molusks of Ereré, Province of Pari, Brazil; by Ch. Fred. Hartt,
and Richard Rathbun. Ann. Lye. Nat. Hist., N. Y., XI, 110-127
May, 1875.

27. The Indian Cemetery of the Gruta das Mumias, Southern
Minas Geraes, Brazil. Amer. Nat., IX, 205-217 (illustrated), 1875.
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8. Amazonian Tortoise Myths. Rio de Janeiro, Wm. Scully,

Publisher. 1875, pp. 40.
99, Notes on the Manufacture of Pottery
“Qonth American Mail,” Rio de Jan-

among Savage Races.

Published at the oifice of the

eiro, 1875, pp. 70.
30 ]'ﬂ\;.lur.u,w,\:~«i.~1m1‘:vus,
o de Obras Publicus do Mi iisterio da Agricul-

[. Commissio Geologica do Brazil.

(atalogo da Exposig
tura, Rio de Janeiro, 1876, 16 106.

91. Nota sobre Algumas Tangas de |
Indigenas da Ilha de Marajo. Archivos do Musen Nacional do Rio
de Janeiro, I. Trimestre I°, 21-25, Estampas 111, IV & V, 1876.

52, Descripgao dos Objectos de Pedra de Origem Indigena Con-

o Musen Nacional. Arch. ¢o Mus. Nac. do Rio de
Fstampas VII & VIIL & 2 figu-

sarro Cosido dos Antigos

servados
Janeiro, I, Trim. 2° & . , 45-63,
ras, 1876.

The Geological Survey of Brazil.  First Preliminary Report
to the Counselor Thomaz José Coelho de Alrieida, Minister
State for Agriculture, ete.; by Ch. Fred. Hartt

39,
made

and Secretary ol
Chief of the Geological Commission of the 1 m'lnih- of Brazil, Rio
187 Pranslated and abridged by Prof T. B. Com-

{
[ALH

de Janeiro,
Amer. Jour. Sc. and Arts, X1, June, 1877, 406t

stock.

(Posthumous).

4. Contribuigies para a ethnologia do valle do Amazonas, pal

(. ¥. Hartt. In Archivos d

Vol. VI, 1885,
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SUPPLEMENT.

Dr. J. C. Branner, Director of the G 3 N
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Every artist or musician who met Hartt knows of 1 e for art
and music These tastes were always t rned to good account in hi
scientific work. No one who had re ly studied those matlters SO lit
e intelligent' * the ethnologic

could have seized more promptly or more 1
meaning of the art and music of savages wWith Whom. i
came in contact. His love for music gave him and those of
him a great deal of pleasure The Brazilians,
fond of music, had every year some 0l
at the Imperial Opera House, and frequent attendance at
broke for him the strain and worry of ofl
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¢ to learn a new word or idiom, or to make use of his
In such ¢ & these. the affair was of course but little
more than a pastime, but en he came in contact with the native
Brazilian races he ap dl elf to the study of their languages in all
ousness, with the result that he soon came to be one of a very few
Tupi scholar nd accumulated much material upon the native Brazil
1 langua e
D 0 wlies i ested him deeply d his work led him
1 I't mor n ( ction Had he lived, 1 Y doubt he
vould eventua 14 ( ed hin f rely to the study of South
Amer n ¢ ( \
Hartt's strong points were enthusiasm and versatility RRRE .
ed ientit work for its own ke and with a his heart, and he
( ld scarcely enter the idea of abandonin fort o1 trative
( chiet ol ( U Surve He tr rd to h and
nd it POS ( ( 'V nerv T reatly from
mnia.  On severa | taved iim all night try
with it p 1001 to i n that
woyed him most. At such times he scarcely « | his eves during the
re n i1
[tis n flicult t v up lence upon geo 1l work
n Braz for witl N& ] rk of character
ch 18 | n ( ce 1874 is traceable, either
ctly or indirectly, to th ipetus given it by Hart For the most
part the work has been done by ¢ of Hartt dents and assistants,
d as he was not a {, but broad-minded naturalist,
I tudents have also done other than purely ogic work. Hartt’s
n writi on Drazili topics number twenty-eight titles, one of
iich h Cre | Physical Geo phy of Braz — is an
1strated | Wk of 620 L
Mr. O. A. Derby, Hartt rst tant on the Brazilian Survey,
was. after some delay, appointed assistant director of the National
Museum, wher he has been able to carry on more or less ceologie
work ever since the suspension of the Survey in 1877, During the past
few years he has been director of a geological survey of the province
of Sao Paulo, where he is successfully carrying out in detail for that

province the very work that Hartt hoped to accomplish for the empire,
Mr. Derby’s published papers upon Brazilian geology number at least
fourteen titles, and he now has in press the results of the operations

in the province of Sao Paulo. His geo

carried on under his direction
lowic work is the most thorough that has been done thus far in Brazil,

Jdmost all that has been done hitherto partaking more or less of the

nature of reconnoissances.’
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one of mblished two worl T non 1 )
—is an her a | 1 ( Herbe H. » nl

f which ¢ m mp |

urvey, Brazil since that of Mrs, A I'he writer 1
ational ne titles on DBrazilian topic 1 the publica

cologic issistants do not represent he | ( ( (

he past exception of Mr. Carpenter, who die

rovince vorkers, and many of the result f the
for that main to be published
empire, Other papers, based upon ( 1 I 8
at least A issistants, have ulso been written by various authoritic | t
rations important of these 1s Dr. C. A. White Contribut to the P

[is geo tology of Brazil,” published in 1887, and beautifully illustrated |
Brazil, work describes 315 species of mesozoic fossils collected by the BB i

of the Survey. Otha contributions are Marsh, Hyatt, Cope, Ver 8. I
Smith and T. B. Comstock
But Hartt's good influence has done even more for Brazil in keep

ing up the tone and clharacter of scientific work than in the results thus
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far published

seientiflc

contact with

the empire w

centres of scientific activity, is often the
charlatanism. Hartt and his assistants naturally came in

Bulletin of Nutlural History ,\'w'f!/_//.

A country situated as Brazil is, far removed from the

the prey of the grossest forms of

this class of men, but he so impressed the leading men of

ith his ability and integrity that charlatanism was never

3 able, in his presenee, 1o make much headway
That Cornell University has had o lone a number of Prazil 8
among her students is to he attributed either directly o indirectly to
[Tartt and whatever helpful, broadening, enlichtening
aspirations these young men may take with them from ( ornell, they
& should bear in themselve e remembrance — some sa ul of Prot
£ Hartt who laid down his life for science in Brazil
In conclusion I should express my thanks to those who
have aided in obtaining the information upon which the pre-
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With many societies ‘ t is customary for the

outgoing president fellow members on some

topic which has fox he subject of his own
ew the progress
refore my }‘.

adaress toy

would first call your to the more immedi

Ol our association.
Our recording
o8 0l the s

submitted to you;

y to review these matters.
But I may say that tl
work 1n advanci L
more ol

reference for information o sU tg, and I have no

ts usefulness in th

f the province. It

loubt that as it becomes better known
resgpect will increase.

We have had seasons of zeal which have culminated in
sending a Hartt to Brazil, and a Chamberlain to Cambridge;
ind we have had intervening periods in which the interest of
the members in the objects of the society seemed te languish.

But this iack of interest was seeming and not real, for
te]

luring all the years of our existence as an associated body
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there has been a steady growth, thoneh of a kind not always Librarian «
obvious to the '}uu!_ l’l‘il]j_ﬁt‘, I'LIL'A

As I recall our position in years that are past, [ see a time

er on,

In con

when a few members—not the less earn

', fow—were strugeling along, without a library wor hy of the to the or
: name, and with collections of jects for study, small In vears in o1
(uantity, and so crowded toget that ,uun.w:tmivht}wm of tha T
from the table where we Soudiis. i

i Now, as you may observe, the society has the use of a suite eators.
¥ and mucl S ¥on &

[ Yooms,
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other two
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some rime

1N SOt

|
for colled iae

gerves
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not met for combined effort and mutual

Though we have
instruction in this way for some time, [ observe that several
of the members are pursuing individual work which has re- The &
ceived commendation abroad. Among such I may name Dr. R

[.. W. Bailey, Prof. W. . Ganong, and our recording secre-
tary, Mr. W. J. Wilson. Mr. Wilson’s discovery of new types
1 the plant beds of Lancaster 18

and at C«
found gig

i of insects and crustaceans 11 nambers
the subject of a paragraph in the proceedings of the Royal

alluded to ln)‘ Dr. 8. H. Scudder,

gpecimen:
Qociety of Canada,* and 18 studied b
* The \

x See address of the President of Sec, 1V., in 1889, p. 11
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| WALVS ' Librarian of Har ard University, in his address to the Cam-

bridge Entomological Club.*
time

In connection witl
to the great
}'1:11'.~ m onl
of the Pala
Scudder, Alex.
“_”‘IVUI'.\.
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mutual and the bugs, are
several some time between the
has re- The createst a ldition to o
me Dr. has arisen from discoveries made at
y secre- and at Commentry, in France. At the latter e have bee
W types found gigantic may-flies and ‘¢ walking-stic ks,” besides
aster 18 numbers of cockroaches and other insects. Six hun
e Royal gpecimens of insects have been found here, and are now bel
cudder, studied by Alexander Brongniart.

* The Work of a Decade up Inse
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without ¢
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ace of cockroaches.
On the other hand, no cockroaches have bet found among
the Devonian insect remains of St. John, for our insects, ac-
rding to Dr. Scudder, are neuropte roid, or pseu loneurop-
| 1 tot viﬂ:l‘,ﬁ'!l—ih\'\‘

teroid. only, or, 1n other words, are related verv imp
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LA [ would now ask your attention to another point ol local
voolooy which it appears to me
ther of scientific investigation in

fitting to bring first hefore

this society, as the foster-mo

our community.
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Many years have now elapsed since the discovery of Eozoon

(the dawn-animal) and its description by Sir Wm. Dawson,*

without any important associated fauna having been found.
[t has been stated that the same, or a similar organism,
has been found in various countries, as Bavaria, Ireland, and
Massachusetts, but apparently Eozoon alone, and no other
animal with it. and the animal itself in some of these cases
imperfectly or doubtfully preserved. It is true that Sir
William records the occurrence te St. Pierre of minute
spherical bodiest in connection with loz but these he
an open growth of Koz at the upper sur-

nism.

nal

ui' ra
The ) ) » of other animal remains from
yut fight
been made by certain Knglish and German chemists 1n
r of its mineral origin, has caused many to doubt the
animal nature of the object which goes under that name.
Among these doubters are many of the lea ing ng'm_' sts of

America. No better test of opinion on the subject could have
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been had, than that obtained by the cirenlation among the

American ge H:H:‘.w

rocks. to the International Congress of Geologists, of the

“ le I n Chanad e of organic origin”? The

te. by Dr. Fraser, as reporier on the Archaan

Guestio

H‘]'lu s to this qut m will be found In the Sente mber num-
b I'(]“““’j!"" \merican Geol 7.”]‘- 175, where we find
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two original 1mve
l)lll. mly one, on h W Lutnorl \'.‘V'MA" :l:' n
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known; (8 | more remad tDie 1 {
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hut so far as I know without much succe

Discoveries of pre-paleozolc fossils have from time to time

been reported but many of these have afterwards been found

to pertain to the (Cambrian or Ordovician faunas, or are so
obscure and indefinite that they are of little value in carrying
back the history of life behind the Cambrian forms.

Often also the absence of a definite Cambrian horizon leaves
the exact age of such reputed pre (Cambrian animals open to

doubt. Such for a long time was the position of the Olenellus
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fauna. now found to begin at the base of the Cambz
also is the status of the imperfect fauna discovere
Catlinite or Indian pipestone beds of Minnesota.
can as yet only e said, that 1 lor than the
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(Cambrian fauna known, we ¢
of the organic forms to whic
Not only is this antiqu

fosgsils, and the entirely different litl

series from the Cambrian system, as developed here;

great denudation which the older system had suffered before
}

1
+

the deposition of the Cambrian beds is shown by the occur-
rence of a conglomerate at the base of Division [. of the
Cambrian, which is derived from the limestones of the older
gystem,

Furthermore, between these two systems a third system of
rocks — the Coldbrook (or Coldbrook and Coastal) — 18 inter-
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posed, which also has given conglomerates to the Cambrian,
and which has a great thickness.
The oldest of these three series of rocks has bheen described

{ 1
v in the reports of the geological survey of Canada as the

3 ¢ Upper series” of the Laurentian area, and in this the fossils

[ refer to have been found.
this system, rem uns of anim s of low
of the

martzites which ar found In lower half of the system.
[ i wrobably ;1“! 1 to the genuvs
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oceur oreat numbers of spicules of sponges arranced in paral-
lel sets, one set crossing another at an acute angle. Chis type
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sponge, it probably was a mass of jelly, or sarcode protected
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and sustained by the spicules which traversed it. A similar
sponge was found in the fine black shales of Division Ls
Band d, of the St. John Group, at Musquash,

It seems doubtful if the system of rocks in which theze
three organisms have been found, is of exuctly the same age
as that which in the Provinee of Quebec has been found to
contain Kozoon. Sir William Logan, who examined our |
stones many years ago, thoneht them mo
Laurentian limestones of the Ottawa Ville
less crystalline than those.

Acadian lim¢
found also in tl

of the Ottawa V

why the sponge

in carly Cam

1

wind up it
1

to that b

1S are
18 we museum and
11 Ao
es of council and the
your hands,

The Gesner collection h forms bulk of the Institute

museum, will add greatly terial available for the

\il;l‘]l
\nl!'x]-

type ij”lm».‘\ of our soclety. thnologica wollections contain
aight many articles {rom Polynesia, China, the Indies and Australia,

. this of which we had no counter-parts. Objects of this kind are
ected useful for comparison with the rude implements, etc., of the

existing Indian tribes of our country, and their predecessors.
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The collection of minerals is a good one and contains fine

examples of the Nova Scotian eolites and quartz minerals,
al d \\IH m!‘l many spef esto those \\':‘.u“) I‘l\‘rwl":\'ﬁ\ ‘I'“ \:Hll*l_\'

1. The ceneral collection of foss

)0 ils and rocks also has
<

T in) 111 g
many European and United States ex unples which will serve
to extend our series of such objects.

11 t f

in the Gesner museum 18 tne coliection o rocks, 11!1\1"1\\14
] |

sils made by Dr. Gesner when employed on the Geol
These are of historical

0gl-

1 Survey of New Brunswick.
o interest, and with them in iand the reader of Dr. Gesners
3 | ¢ n 1 ¢t bv the
reports will be able to unaerst nd what he meant by the
I

and grauwacke, T!'.li'.lll‘l other obsolete

1 and useful piece of work for some member ol Jh1s

collection of Dr. G ‘,w|"\‘

aunired Dr. Gesner’s ¢ logical map of New Brunswick,
,\:‘lx'h never was [r‘llryl hed, bu hich 13 necessary to the full

anderstanding of his reports
In the Natural History part of the museum the society has

reccived a considerable number of native mammals, which,

though not all creditable as specimens of the taxidermist’s

to show the wild animals of our country to

art, are useful

those who cannot visit them in their native haunts.

Among the birds are a few groups of foreign birds which

are a welcome addition to our museuimn and also some native

species, but most of the native birds are duplicates of those

:111'1:!‘1'\' in the ><‘I‘ii'l) collection.
wite a number of reptiles and fishes, including

There are q
several small cases of Huropean and

some foreign species, and
s Asiatic insects, some of them much faded, brt the cases con-
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tain many pecuiiar insects, interesting from their large size,
or remarkable form.

Among the lower invertebrates, a case of corals and other
radiates will add to our means of instruction. A feature of

the Mechanies' Institute Museum, which is included in the

collections handed over to us, are models of improvements in

ship-building and other arts which have flourished, or are still
carried on among us.

By the assumption of the charge of this museum, the
society has put itself under considerable pecuniary obligation,
both for purchase and maintainance. It will be necessary to
fit up and heat additional rcoms, and further expense will be
incurred for attendance, fuel, light, and insurance.

The arrangement of the Gesner collection, made some fifty
years ago, 18 not at all up to modern .deas, 1l an entire
for. For all these call
we |]u|'¢‘ that means

revision and re-catalogning of the museum

society in the purchase

}x)‘«-ﬂ‘]‘\w[u!!)l‘ city a coil
been dispersed, and would have p
but we now hope may, for many 3

utility to the citizens of St. John.
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LLake containing

serpentine, In this limestone Sir William found Eozoon 1n a

1§ mentary condition.

sir W m, in hig work ol Eozoon, Life’'s Dawn on
Rarth. 1 x (1 ]
|V n, p. Cribed ne Canadian species as occurring n
rounded masses, or thick, encrusted sheets, frequently of large

I'TAN dimen T
~ dimensions, The typical structure was said to be stromato-

1 id. or with « entric « €0 uls, frequently uniting
LOO ]g|“nf¢ s OL0,

[ have latelyv met with an article by Sir Wm. Dawson,

(Geol. Mac., Lond., vol. V. of series 11I,, Feb., 1888), In
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lavers of Archwosphi ¢ which 1 at one
: distinet organisms.”
,, Tt is to be observed, however, that other forms of 1 n
occur, _\‘wl‘«‘t e Uly there are l'w“‘!‘:-‘f Oor (onit 1 p-‘f
masses, that seem to have orown on ridges or protube g

now usually representec by nuclei of pyroxine

-
['he above remarks

result of Sn Wm. Dawson’s matn lies on the form of
Fozoon Can . and how Vi clear te  disti ’
from the calcarcous objec | below. "¢ |
lw!'\‘:ung] or funnd waped wrm of tl Kozoo

”'" i“" ession of concave athe 1 ( nvex 1
(lamina); but hundre of exampl the Aca 1 yasil
show that the norm ne o va 18 BONVE

Some monti ) { it "

communication was Calit T\ W n Vo h. ( I :
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from )W )

be n the 1 . :
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but differed from any ( ( n

seen hefore. l) prec oxl ited wer :

the nature or origin t he vont : »
early opportunity was embraced of 1 e locality and
making observation o O t | \ t resulted the
digcovery of an extensi reef of limestone, 1n which 1mmense

numbers of these peculiar foss Is are pre served 1n a remarkably
Ppe rfect condition.
orowth on a bottom of fine sand, now

The reef began 1ts
converted into a quartzite rock which forms an 1mportant
: member of the Upper Series. There the objects consist of a
g ! multitude of small, short,

L tier upon tier, with at first more or less of sand

between tl

tiers.
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l? may be u‘m:t']'\ul .‘i\u I]l‘ﬁ these (':'-n\\llml clusters of

columns were often cut off over cons derable areas, lv_\' thin
horizontal layers of mineral matter, pe rhaps indicative of the
incursion of sand or other sediment, but the growth was
almost immediately renewed by a new set of columns, occu-
pying the fresh surface of mud that covered the old ones.

In the upper part of the reel In which the columns
flourished and grew luxuriantly, it 1s very interesting to
observe the apparent effort put forward by some of these
columns to overtop their fellows. Those that grew most vig-
orously would spread and crowd the adjoining ones, so that
I}H‘_\' were compe lled to elevate the centres of their calcareous
layers, Thus in these crowded columns the layers became
almost funnel-shaped, whilein the broad ones that had plenty

of room to erow they flattened out to a saucer shape, or insome

cases are almost entirely flat. It is these funnel-shaped
lavers which, when they are cut a s, have the appearance
) o1 of stick f ) | 1 18 given GO
Inpra | observe the 1m t msiste
Y" W ] | ‘Ii ( ": VO 1 {
Sometime ne of n ywded o f
( nce oy | | } A S,
Wi ppeal ) VJoam od |
ormed two to o« ) e vacal 1 Ul Ca-
bottom A1 { ¢ columns w helped to
L y out tine € ) 1 W ) {i1 LW 1€ (‘)\’
I«l»‘.‘p]ww\b‘..ﬂ each column was a stick ol wood, was that the
silicious lavers are thinner, | sometimes fail altogether at
the centre of the column. As the spaces between the calca-
reous layers are filled up with mineral matter of adarker hue

than the calcareous substance, the columns appear to have a
dark centre like the pith of a tree; hence they were thought
to be trunks of “ hardwood ™ or exogenous trees.

This reef of calcarecous columns was about one hundred
and fifty feet deep, but its lateral extent is not known, as it
is cut off on one side by a fault, and on the other passes
beneath the waters of the St. John River, and thence probably
beneath the lower carboniferous sandstones of the Kenne-
becasis valley.
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rlll'!lv!l!‘.ll"v} DY a4 Cas of mo 3 c1ou matter. A space
of a quarter of an 1n( h. or more, may separate two of the

£
I 1 L B
columns, the space between being fille | up with an irreguial
and broken calcareon "‘_,‘-:“.,1'
l ( ( columns and then

'Hll' lll;l'l'u\l‘ulw ¢ characters
layers have not been studied, but to the naked eye the more
gilicious layers, when well preserved, are distinctly beaded
as if they were the filled up chambers of an organism, in which
the chambers were imperfectly s parated from each other.

A ]n*t‘llli:ll‘it_\' of this object is that of the sudden cessation
of growth, either of part, or of the whole of an individual
In a case of this kind the space thus left vacant,

column.
f the layers of a neigh-

is occupied by the extension over it ©

boring column or by the growth of one or more new indivi-

duals on the senile surface.
These new columns have

which they retain till they are as large

after which the layers begin to

in all cases a dome-shaped or

hemispherical form,
or larger than a finger-end ;
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flatten. IHere we have on a small scale a form of growth
similar to the larger dom shaped masses of Fozoon Canadi
described by Sir Wm. Dawson.

There is a fossil desc ribed by Prof. James Hall (e )
proliferum), occurring in the Calciferous rocks at Green
field. N. Y..* which at first olance strikingly resembles the
Acadian fosgil above described, but it differs in the moac of
growth, as it occurs in rosettes of varicus sizes, consisting of
concave lamina,

Another organism which occurs in black silicious slate
near ].‘.I} [ake. consists of bl wek. linear, flat o jects that ap-
pear to be of the nature of sea-wel ds or g1 x‘l"“y‘,‘“".]\!" which

| Lo

have not been found in specimens sufliciently complet

n ol thell relationsi 1'.

give a satisfactory indicati




\RTICLE 1I

ON Tie OCCURRENCE OF SPoNGES IN LAURENTIAN RoCKS

\T ST. JoHN, N. B.

BY G, 1| MATTHEW, M.A., F.R.8.(

A vear aco when visiting Drury’s cove, an indentation of
the Kennebecasis river, in company with members of this
ocietv. mv attention was attracted by certain smooth surface

hi t { that place I )y

g 1 C( ( d | 1 10 )1 | 0l

Q | W [ ( L( nell

{ ( { { n | were 1D

n | m ( d to carry solitary spicules

1 0 irment ( { ) ON U ['he

wrangement of the bars in these fragments of sponge skeleton

would indicate a species resembling Cyathospongia. The
1 owin s i 1 on « 1U8 character.:

YATHOSPONGIA Eozoica. n. sp

Skeleton of parallel and some forked spicules, crossed by
other spicules at right angles, or nearly so. The spicules are
of two sets of different sizes — one larger, forming a fenestral
framework to the sponge; the other smaller, producing a
minute network in the interspaces of the larger spicules.
Spaces between the bars of the framework about one four-
hundredth of an inch, the finer spicules are made visible by

a one-fourth inch objective.
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Ag only A“I‘I‘_VHI'].‘I\ of the »'r\tivfun of this sponge are

known, the reference to Cyathospongia is conjectural,
[n the size of its mesh this sponge
may be compared with fragments of
hexactinellid sponges found n the
basal (Ktchimenian) series of the Cam-
brian rocks of this region. The mesh
of the sponge is mucl maller than
that of Protospunaia fenestrata, Sal-
ter, of the Welsh Cambrian rocks: it is
also smaller than 22, mi of Div,
of '}1"“‘:."“:‘\'?(;{' p.

Horizon. In the quartzites of the middle division of the

'l cat | ¢S ] ( e upne ( 1 prese 1t 1n
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1 { 1l
¢ ! | | was
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1
1 . 1
| ( 1 ) | 116 on the lave of the
( t . ndividi form of the sponge could not

HALICHONDRITES GRAPHITIFERUS. N, $p

[ did not detect Protospongia or Cyathospongia in the
graphitic shales, but there are immense numbers of simple
spicules; long, acerate, and mostly in parallel sets. The sets
of spicules lie across each other at all angles.

So far I have been unable to determine whether this
sponge, with bands of parallel acerate spicules, is a monac-
tinellid or hexactinellid sponge, and therefore refer it to Sir
Wm. Dawson’s provisional genus Halichondrites.

Horizon. In graphitic slates in the lower half of the
upper division,




often cross each other at acute angles, I have not observed su«
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Althouch the spicnles observed on the graphitized layers
, graj \

t ol . 1 anel

1

1

) a constant relation of this
N kind as to lead to the sup-
position that any of these
Sponges belong to /"/vwl"”‘r“
X dictya ; nor is there such a
’ frequent flabellute arrange-
ment of spicoles as to sug-
/
arrancement of acerate spi-
cules, as sgeen in Askonema,
N is somewhat akin to that of
.___,..—-/ the species described Ill“'\".
1 ' but the Laurentian species
: shows much wider bands of
picules than | skonema.
Besides the bands of parallel acerate spicules, groups of
closely crowded gpicules occur, that may have been the anchor-
ing bands of some pedicellate sponge.
On the smooth surfaces of other graphitic rocks the same

forms of acerate sponge spic 1les were observe d as are seen on
those of the St. John mineral. Similar spicules occur also on
the surfaces of black shales of Div. 1d of the St.John group at
,\lh-- ilz.l\ll. \ l'v.

[t may seem a remarkable thing that sponge spicules should
be so plentiful in graphite. If unchanged they would cer-
tainly be an injurious constituent of a substance applied as a
lubricant in the arts. I can only conjecture that the form
is there. but not the substance. It is well known that the
silica of sponge spicules is in a very unstable condition, and,
therefore, very liable to chemical change. The silica of these
gpicules may have been replaced by some other mineral less
harmful to a lubricant than that substance. Veins of quartz
traverse the graphitic beds at St. John, in all directions.

SysTEMATIC PosiTioN oF THE SPONGES, ETc,
In the northern part of the city of St. John, below the
Pal®ozoic rocks, there is an area occupied by gneisses, mica-
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Article 11. \ qes in Lawrent v Rocks. t)

schists, quartziies, limestones, ete., which have been referred
to the Laurentian system. The quartzites and limestones
occupy basins in the gneiss and constitute an upper series,

Three basins are known, two within the city limits and one
to the northward of them, in Kennebecasis Bav., There are
i

three principal sets of strata in these basins, viz.: Near the

base schistose beds with limestones : in the middle quartzites

and silicious slates ; and towards the summit limestones with
silicious and graphitic slates. This is the general succession,
but further study is required to determine the parallelism of the

several members in the different basing, The whole of these

Laurentian rocks are separated from the Cambrian by a great

mass of intermediate rocks usnally denominated Huronian.
We thus have below the Cambrian rocks the follow

descending succession:

(
2 Ut [ o |
b Ui
] ‘) I )
-~ | - D
O M f
<

1
| N
LOWER 8 I L. \

* The thickness I Dr. 1 Rey
ress G u Survey ( ) D. a D.D B W.1
the sa ort, p.t D., describes thes b l¢ 1 ¢
system, with a thickness of 14,
t Fuller descriptions of these rocks may be 1 in Rep. 1 Geol, Surv. of

Canada, 1872, pp. 30, 34, et
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ARTICLE III
700LOGICAL NOTES.
Y \ GANONG
I. MOLLUSCA.,
12¢. BUCCINUM CINEREUM ), Goul
( \ N \ > I
] \i to b 31'!'1‘-
1y rej i m coast Vern
1 l ( (1 e Lawrence
f 1 Geology of P. L. L m waters of I
| { Probably it ot abundant
[31a. NATICA PUSILLA.—Say.
Reported by Fuller (2nd. Rep. on Nat. Hist.
Maine, 1862,) from St. Croix River in vicinity of Dochet, or
St. Croix, Island. This is a southern species and 1ts presence
in our waters needs confirmation. Possibly was confounded
with L. Grenlandica.)
35. LUNATIA TRISERIATA.—Say.
! Almost beyond question a color variety of L. heros. See
Verrill, Am. Jour. Sei., iii,, IIL, 1872, p. 282.

13¢. ODOSTOMIA SEMINUDA.—(Adams), Gould.

Reported by Rev, H. W. Winkley, in Bull. No. VIT., 1888,
The present writer has specimens which are undoubtedly
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of this species, taken from the mud of oyster-barrrels which
came from the Gulf of St. Lawrence. Though not actually
]'Q‘Inr(‘l»ll from our own coast, 1t must occur there. Being a
southern species 1ts occurrence in the Gulf is of special inter-
est, 'I]lt'~!"1'lll“l| of this, as well as of the following (43/
13¢), are smaller than the southern svectimens

ments in Binney’s Gould represent the average s

130. ODOSTOMIA BISUTURALIS Say), G

. rl n | {9
Y2€¢ Ireénarks naer 4o |

Marir CERITHIC (tREEN \Ven (1
YN. on {
7. TUKRITELLA COSTULATA.—M \
SV il i
Ilw“\;i: " bot anort i 3
ports 1t
Jawson 4 53. LITTORINA LITOREA,—(Linn.), ] wnd Ha

:\i\\:ll'd

Bathurst, 1885, Z. S. Morse & I Inst. XII
1880, p. 176 First found on our Bay of Fandy coa
Gardner’s Creek, near St. John, 1861 or 1862, by Mr. G. F

reol. of Matthew.

het, or ] . . ¢ i
58.  Omit the three notes which, by an error of the printer,

r to Nos. 147, 162

resence : L

are a repetition of those belongin

yunded ' 140
and 167,

i7.  After “ Dalhousie ” insert ‘‘one specimen.”

. See ‘ 19. TECTURA ALVEUS.—(Conrad), Stimpson.

“Not found on the southern coast” is found to be a mis- y
take, We find it very abundant on eel-grass at low water at

Grand Harbor, Grand Manan, and it probably occurs else-

, 1888,
ibtedly

where in similar sitnations.




80. TECTURz TESTUDINALIS.—(Miller), Gould.

The shells of tl necies are called ¢ Babyv-shells” by the
fishermen of Grand Manan from the semblance which the
animal vresents to a child covered all but the head, in a

cradle. They are also called “cleavers,” because they

101¢. UTRICULUS CANALICULATUS.—(Say), Stimpson.

109. PECTEN TENUICOSTATUS.—Mighels and Adams,
Additional localitic ( en in Bulletin No. VIII, p. 64.

), CRENELLA GLANDULA.— (Totten), H. and A.
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A. CREBRICOSTATA.—Gould. (Verrill, Am, Jour.

[11., 1872, pp. 213 and 28%).
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TURTONIA MINUTA.—

C.

(O,

Verrill.

Notes.

1ola

stown

mn

n reported from our waters,

It oc-

curs in considerable numbers about Grand Manan, thougch we

regret to say we have not noticed in what particular habitat.

148a. CUMMINGIA TELLINOIDES.

Conrad.

]Nn- remarks under 43a. |

3 |

!.r;r, ‘“‘“”l."!’l.‘ ‘i \ ]I\\[ \I (Cor rad), Con ?lu\l_\'.

Omit “ Near Do

{
. Asterias vulgaris, 0 M
Ecoxomics,  The only direct value of the specieg to man
nsists, as stated, of its v ry limite | use as a fert lizer. Yot
he large n 1 of limq 1 kelet and the ‘I’,\i(]'l\'
vitn w cl ne soir ) and allow it to fall to pieces
wnd be more easily scattered, should make it of some value for

his purpose where it can be obtained In the
hey do such damage to ovster-beds that

systemat 1‘:i,”}' dre <]j,;~ d,

in abundance.
United States, where t
they must be hose thus taken are
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used for manure, though I cannot find that they are ever
taken specially for this purpose. In England, however, the
case is different. In Vol. 11 of Sect. V., p. 622, of Fishery
Industries of the United States (a splendid publication of
the United States Government) is a quotation which states
¢ Mussels and star-fish (five-fingers) have long been an estab-

lished manure in the neighborhood of Faversham, Kent,

They are procured by dredging. The mussels sell at 16s. ster-

ling per wagon, and the five-fingers at 218  Forbes ( History
of British Starfishes, p. 89,) writes: ** A gardener told me

that he would desire no richer manure than starfishes for his
garden,” They are said to be esteemed in France as a manure
>

for grape-vines. If they are as valuable as this in Europe,

our farmers she l.i‘l oiven them a trial We know of ")?l\"“"

¢ County wl

+

in Charlot!
low tide.
On the other hand, it is said

ere a wacon could be filled at a single

by Mr. Ingersoll (Oyster In

dustry, U. 8. 10th Census, p. 230) that the several attempt

at oyster-culture n ¢ recion of Passamaquody DBay have
i.t‘.ll‘ih‘ L 1 O ¢ pacit he hordes « oreat star-
fishes in the vicinity. We doubt very much whether oyster

culture could be successful there, even if no starfishes werte

present, the conditions of temperature i summer i.r,u;f un

favorable to it. On our north shore, the hes are 'il““‘_‘.‘l

to do very little «3;1]!1:-_‘,4 to the n_\.—n:'fw]»‘. (Bulletin No.

VIIL, p. 61).

It is not unlikely that the individuals of this species are

poisonous, not indeed when taken into the hand, as many
persons believe, but when taken internally or into the blood
through a break in the skin. Indeed the latter appears to be
proven, as is shown by a short article in the Bulletin U. S,
Fish Commission, VIL, 1887, p. 34. It is entitled, ‘ Fatal
injury inflicted by a starfish;” and describes the case of a fish-
erman whose hand, pierced between two fingers by a gpine of
a starfish he was removing from his hook, festered and
swelled; blood poisoning ensued snd the man died. It has
been asserted also that starfishes from stagnant water are

(Zoological Record, XXIIL, Mollusea, p. 45.)

poisonous.
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Article 111.- /,wur'u./,'/u// Notes., 5l
The very bright and conspicuous co
duals of this and allied species
to hosts of lmngr)‘ enemies,
dence that they have some
those of land

loration of many indivi-
, making them so easily visible
offers strong presumptive evi-
means of protection analagous to
animals which are conspicuounsly colored. In

among the insects and c¢.ctain

the latter case, particularly
reptiles, conspicuous colors are

assoclated with disagreeable
juices, and the colors in such cases
the nature of warning or danger
I'(‘:l,\l‘!l:l}l]l‘ Lo .‘Il[l].u\(‘ tl at

Oor polsonous secretions on
are of signals, It seems
similar 4iJ‘.’I‘Lf)'l‘(‘.'lil]l‘ or }mig..);[.us
secretions may be associated with the lvr-;_-l.r colors of our star-
fishe S, Nolaster endeca, a b1 ahtly colored f‘nl‘m. 8 l\lm\\n LO
be poisonous (see under thic species below.)  Graffe (Arh, Z.
Quest. Wein,, iii.. pp. 933-344) savs tl
a disagreeanle smell. whi
Yhatever may be the reason, it i certain that fishes very

1t large starfishes have

i, hie thinks, aids in their protection.

rarely or never eat them, for they are not found in fizhes’
stomuacns, This IS not

because they contain little nourigh-
ment, for the muech less non nimg Cake-urchins (Eelina
(Onhionh

ans

rachnius), and Ophi

taken, It i

t8), are often greedily
S a strong confirmation of our view as to the cole
of the starfishes, that the forms

mentioned, which are eater

are more or less }l}'w!u".'\' Iy colored. It

niust also be taken
into account that the color of tl

(

xes are different, which
makes the [mni,h m more diflicult of souution.

Forbes (Hist, British Starfishes) ~uggests that it may he
secrevion which enables the starfish to
shells. Certainly the valves are
apparently Know as litt]le

an uacrid or poisonous
compx I bivalves to open then

not "I'l”w'l\, ;III'! we us l'.c»l'.;»q\ l',l!

ol the startishes” method of procedure, and we must repeat his
remark that the question should be investicated.
N1z This species in the Bay of Fundy grows to a diam-

eter of, at least, fifteen or sixteen inches, A, rubens. which
18 probably identical with ity is said to attain twe nty inches in
Europe. The statement in Iy gersoll’s ““ Oyster Industry,”
(p. 227), that near Eastport they occur more than thirty-thre

inches in diameter, 18, of course, an error.
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TERATOLOGY. Many monstrosities occur in this species.
The most common is that in which six rays are found, and
we have every variation from cases in which there are five
one of which is bifurcated at tip, down through different
division of the split limb to cases in which there
This shows one way in which the six.

rays,
degrees of
are six perfect rays.
rayed state is brought about. DBut others are found, it i8
gaid (the present writer has noticed none), in which with six,
or sometimes even more rays, are found two madreporic plates
(or one formed by fusion of two), and two stone canals. Such
casos are considered by Giard to be true double monsters,
comparable with double fishes and the like. The subject
is dizcussed in Annals and Mag. Nat. Hist., 5th ser., I., 1878,
pp. 259-2060, translated from Comptes Rendus of Nov, 19,
1877, p. 973.

Again, In Mag. Nat. Hist., 2nd ser., IV., 1846, p. 34, J
Couch describes an Asterias glacialis, now considered to be
A. rubens, which had eight rays and three madreporic plates.
[t is not impossible that it may have been a triple monster,
the result of fission or budding in a single ovam,

The numerous cases in which there are four, three, two or
even but one ray present are not ordinarily monstrosities, but
the result of accident, and inspection will usually show that
the missing rays are being replaced. A case 18 on record
(Proc. Nat, Hist. Soc. of Glasgow, [., p. 41) in which one of
the limbs growing to replace a lost one, was bifurcated. Yet
cases of four and three rays would be monstrosities when
maximum number that the individual has had
Such cases are likely to be confounded

these are the
in its development.
with those in which a limb has been recently lost, and ares
thorefore, likely to escape notice. Yet, such probably do
occur in the true starfishes, as they certainly do in the Ophi-
urans. in which, on account of the inflexibility of the disk,
the true number of arms is easily counted. The writer has a
fine specimen of Oplioglypha Sarsii with four rays, which are
placed at exactly equal intervals around the disk. There is a
difference also, it may be said in passing, in the method of

proceeding to repair a damaged arm, between the true star-
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fishes and Ophiurans. The former throw off the injured
member in tofo from the base, while the latter begin at the
first uninjured joint and grow the new arm from its extremity.
The writer has specimens of Ophiopholis aculeata which illus-
trate this.

The true anatomical nature of the bifurcating processes
referred to above has not yet been worked out. Usnally the
ambulacral and adambnlacral plates are closely involved, but
in other cases, the new limbs start from the abactinal surface
without reference at first to the actinal surface. A rough
classification of the monstrosities the writer has noticed,
might be made as follows:
¢ MONSTROSITIES. ErTHER OF INCREASE OR DIMINUTION OF Parts,

HAvVING THEIK ORIGIN BEFore 1 FORMATION «F THI CaL
CAREOUS SKELETON. i IN THE OVUM OR (GASTRULA

| I)y,u/'yl" and '/'/‘J,’l// monsters, Such, so far as ]\'l"\\'ll,

are the result of fission, or budding in a single ovam: never
the result of the union of two or three ova.,

“ Four o three-rayed forms which are not the resul/ of a
loss of @ ray or rays, and siz-rayed forms which are not the re-
sult of fission nor double monsters. We do not know positively
of any of these forms in the true starfishes. but the fact that a

troly four-rayed Ophiuran (as the Ophioglypha Sarsii, re-

ferred to above) is found, renders it possible that truly three,

four, or six-rayed starfishes may occur, thouch, as mer tioned
above, it would be difficult to distinguish them without care-
ful ‘\?IIIHIZ:I'}"‘I. 1 he ”:‘!," explanation for such a cuase as
that of the four-raved “f"fl uran secms to be that the loss of

the fifth arm dates from the first appearance of the calcareous

ll]n:i(‘
VM ONSTROSUTTI INCREASE oF Pal HICH Al e Resvnt
oF Birurcarion or B VNG IN THE SKELETAL SYSTEM
k. N oor seven-raned Jorms which are the rvesult o/ the

- : . . :
fission to the base of one or two of the ordinary rays. QOc-

casionally the two rays resulting from the fission from one
are not so iarge as their neighbors, The writer has seen (and
possesses), a number of instances of this class, and believes
there is a specimen in the society’s cabinet.
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II.  Forms having bifurcated and late rally branched rays,
all of the systems of skeletal plates being involved. These are
the most common monstrosities. The bifurcation may be of
any degree from the merest forking at the tip, down to nearly
complete division, when it produces the condition of section
5. 1. 'The branching may take place anywhere along the
arm. Instances of this were figured as early as 1733 by
Linck (Dr. Stellis Marinis, Pls. XXXIV,, XXXV., No, 58)
in this or an allied species. A curious modification of this
branching is seen in a specimen in the collection of Mr. Van
Vleek, of Boston, in which the new arm starting from the
under side of the parent near its tip, soon outgrew the latter.
As a result the tip of the original ray was forced up =0 as
seemingly (and really, too, for that matter) to project from
the upper surface of the new one.

11, ZForms /’w/‘[lu"" new arms Spro //!.I/'// from the abactinal
or /(/r/r'/‘ surface. NSuch cuses are not uncommon, and 1¢
new ray may grow to a considerable size. Linck’s specimen,
referred to above, shows this, in addition to the other forn
branching. A specimen in the student’s collection 1 (
Museum of Comparative Zoology, Cambridge, well illustrates

this.
MONSTOSITIES WHICH ARE THE RESULT 0oF FUSION 0F PARTS.

[. We have seen but one instance of thi=, a gpecimen 1m

1 which two arms are

the collection of Mr, Van Vieck i

tinctly united throughout their length, showing two separate
ambulacral furrows with a line of adambulacral plates
spines between.,
8. Asterias Forbesii, Virnivn,

We are very glad to be able to add this species to our

fauna. It was inserted doubtfully in our list of 1888 on thi
chance that it might be found in the Gulf of St. Lawrence.
We are still of opinion that it will be found there; but 1t has
lately been discovered in a quite unexpected quarter. In
September, 1888, the present writer found a specimen on
Dochet Island, St. Croix River, and later found geveral
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specimens on the shores of the large island in Oak Bay, a
few miles above, During September, 1889, other specimens
were found near the latter locality, where it seems to be quite
abundant. The specimens were four or five inches in diam-
eter, which is the full average size of the species, and oceur
at low-water mark, in company with great numbers of the
common and generally much larger Asterias vulgaris. There
18 no doubt of the i']<'llfll}'«>l' the species; for a specimen
from Oak Bay sent to Prof. Verrill, the highest authority on
American litioral starfishes, has been pronounced by him “a
typical example of A. Forbesii.”

There are two explanations of the presence of this de-
cidedly southern form in the Bay. One, suggested by Prof,
Verrill, is, that it may have been brought with southern
oysters and placed there with them. Oysters have been placed
in Oak Bay, though T have not been able to learn whether
southern or Gulf of St. Lawrence stock was used. In either
case, it seems difficult to believe that starfishes could be car-
ried so far out of water and survive. They have no method
of retaining water as oysters have. Still the very young may
have survived in the wet mud.

The other explanation is that they are a remnant of the
southern or Virginian assembiage, of animals which once oc-
cupied our entire Acadian coast. Oak Bay is a sheltered
locality, not deep, but with clear water. The temperature of
its water is high enough in summer to allow of bathing in
comtort, which the water of the Bay of Fundy is not; and in
this comparatively favorable locality this species may have
gurvived all its southern comrades. No other southern
species have been found in Oak Bay, though some search has
been made for them.

0. Asterias littoralis, (STIMPSON), VERRILL.

A specimen of this species was given to the writer at Grand
Manan in August, 1888, by Mr. Simon Cheney, the color of
which can be described only by calling it an intense Prussian
blue. Others, to whom it was shown, agreed that this was

the proper name for its color. It was of the usual size of the
species.
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13. Crossaster papposus, (Fapricivs), MULLER AND Tro-
SCHEL.

Called by fishermen of Grand Manan, ¢ Compass Star.”

(.I. \\ l“\‘\\’l\l'.‘).
14. Solaster endeca, (GMELIN), FORBES,

Eeoxowmics. A case is on record which shows that this
species may be very poisonous to animals. In the ¢ Zoolo-
gist” for 1881, pp. 214, 215, we are told of a collector who
placed a specimen before his study fire to dry. After it had
been lying there for two days, two pet cats entered the room
and ate it. One of them died within fifteen minutes, and the
other in violent convulsions within two hours, The stomachs
showed no congestion, which seems to prove that the poison
acts on the cerebro-spinal system, It is well for our collectors
to know such facts as this.

Specimens of Solaster ave said to have been found with
only six rays. (Proc. Nat. Ilist. Soc. Glasgow, L., p. 37).
15. Mippasteria phrygiania, (PARELIUS), GRAY.

Two specimen were taken off Duck Island in 1889 by Dr.
J. W. Fewkes. In the Museam of the Boston Society of
Natural History is a fine specimen from off * Head Harbor,
Me.,” meaning, doubtless, Head Harbor, Campobello.

18.  fteraster militaris, (0. F. MULLER), MULLER AND
TROSCHEL.
The best locality in the Bay of Fundy region for this
species appears to be the vicinity of Razor Island, near East-
port. Dr. Fewkes took eight specimens there during last

summer.

10, Strongylocentrotus drobachiensis, ( MULLER), A.
AGASSIZ,

The common sea-urchin is said to bore holes the size of a
gix-pence in mussel ghells.  Mr. C. W. Harding (Fisheries
Exhibition Literature, VI., p. 306) says that he has seen three
instances of this. It needs confirmation in our waters before
we can accept it.
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This species is variable not only in form, but in the length
and color of 1ts spines. A very long-spined variety is common
off Cheyne Island, Grand Manan, in 20 or 30 fathoms, and
white-spined and red-spined forms also occur.

[t was stated in our paper on this species in Bulletin No.
VII., that it never excavates hollows in the rocks, as some
other species are known to do. This is a mistake; for, during
last summer, Dr. J. W. Fewkes found them in burrows which
they formed in the soft rocks of the Black Ledges, a few
miles from Nantucket Island, Grand Manan. He has given
a brief description of them in the ‘“ American Naturalist”
for August, 1889, and a more detailed account, illustrated by
cuts made from photographs, appeared in the same journal
in the January, 1890, number.

Ecoxomics,  We find that this species has been used for
food much more extensively than we were aware of when our
account of the species was published in the Society’s Bulletin
in 1888.

[t is quite probable that it was an important article of
food to the Acadian Indians in the olden times. Such is the
opinion of Prof. S, . Baird, who found sea-urchin spines
and shells in great abundance in a shell-heap at Oak Bay.
(Proc. U. S. Nat. Mus. TV., 1881, p. 292). Mr. Matthew,
in his study of a Bocabee shell-heap found its remains much
less abundant, (Bull. this Society No. 111, p. 24).

Lescarbot, writing in 1609, appear to have thonght it good
ating, for he refers to it under the name of Sea-chesnut

(chatagne-de-mer), and declares it ““a fish the most delicious

that it is possible to be.” Probably, as in France, he ate only

the ovaries, if he ate it at all.

It is still eaten by the vatives of Alaska and some of the
Aleutian Islands; and Mr. H. W, Elliott (Seal Islands of
Alaska, U. S, 10th Census, p. 137) describes the eager gearch
made for it by the natives, who greatly esteem it. In New-
foundland, Jukes said in 1842 (Excursions in Newfoundland)
it was used as food by many of the French, and Rev.
Philip Tocque, in 1878 (Newfoundland, p. 497) wrote: ‘“‘The
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gea-urchin . . . usually called in Newfoundland ox-eggs, . . .
are frequently eaten 1 Newfoundland.”

Our sea-urchin’s habits, living, as it often does, on decay-
ing tish and other offal, are not pleasant to contemplate from
a gastronomical point of view, but it is well to know that it
can be safely eaten 1f necessity demands.  The ovaries, easily
recognized by their agranular appearance and orange color, are
the only parts that should be used.

A complete discussion of the economies of our sea-urchin
must also include its services to man as a scavenger, removing
considerable gnantities of fish-offal and the like.

as 1t does,

Another indirect use to man is found in its serving as food

for fishes, some of which eat considerable numbers of 1t.

9% Molpadia turgida, Veriitn, Am.d. Sci, i, XVIL,p,
73.  T'rochostoma turgidum, THieL, Challenger Z.00-
logy., X1V, 1876, p.

Massachusetts Bav to Gulf of St. Lawrence. DBay of

Fundy, VERRILL, op. cit. Given from “ Gulf of St. Law-

rence, WiITEAVES;” though we do not tind it referred to in

Whiteaves’ writings.

20, hirodota tigillum, SELENKA.
Zeitsehritt  fur Wissenschaftliche Zoologie, [L ipzig]

Vol. XVIL, 1867, p.

"The twelve short tentacles bear 10-12 plumes.  The cal-
careons wheels having five or six spokes, are entirely smooth,
and measure 0.1 mm. in diameter; their rims are very small.
The excrescences stand on the intermuscular spaces, always
in a row. Animal colorless. The intestine winds in a knot-
The calcareous ring is small, of twelve squarish pieces united.
Polian vesicles hang to the number of ten or twelve around
the ring-canal. Stone canal very small.  Eastport, (Maine).”
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III. HYDROZOA.
Physalia Arethusa, Tir..  “Portuguese Man-of-War.”

An entireiy unexpected addition to our fauna, Dr. J. W,
Fewkes, of Boston, who spent August and September of 1889
in study at Grand Manan, saw several specimens of this well-
known southern jeily-fish <““inside the Ripplings” near
Grand Manan. Ie heard also of others seen by the fishermen,
which, together with those he himself saw, made ten speci-
mens in all.  Physalia is common in the Gulf Streuni, and is
often blown on the south coast of New England, but its oc-
currence in our icy waters must be very rare. (American
Naturalist, Vol. XXIIIL., p. 821).

[t has been seen, however, still farther north — on the
coast of Newfoundland. Rev. Philip Tocque (** Newfound-
land,” 1878) tells ns: *“ The Portuguese men-of-war (Physa-
lia) are sometimes seen on the coast:;” the same writer in
another work (*“ bolitary Thoughts ”) again mentions its
presence in Newfoundland in a way which convinces us that
he was not mistaken as to its identity. The Gulf Stream
passes over a part of the Grand Bank, bringing thess animals
quite near Newfoundland, and southeasterly winds might
drive them on the coast.

Corymorpha pendula, Ac.

This common tubularian hydroid was found by the writer
in September, 1889, in a rather remurkable position. At a
very low tide, great clusters of the species were found cling-
ing to the woodwork of a weir on Rodger’s Island, Oak Bay,
Charlotte County. The tide had left some of them four or
five feet above the water, and a collapsed and sorry-looking
lot they were. They were exceedingly abundant, the posts in
places appearing quite red over large patches.




APPENDIX.

Rerport or THE CounNcin or THE NATURAL IHI1srory
SOCIETY OF NEW BRUNSWICK FOR THE YEAR ENDING
JANUARY 20, 1890.

The Council of the Natural History Society desires to lay
before the members a summary of the work done during the
past year.

MEMBERSHIP,
There has been no material change in the membership.
FINANCE.

The Treasurer’s Report shows the following receipts and

expenditures:

o Balance on hand from last year................... 5224 53
o Receipts from dues. . .. .  hinina 4o \ A 94 00
Provincial Grant, $125; Botsford Estate Inst., 8175, 300 00
Bulletins sold., . A SR M .10 00

$628 H3

Expenditure for the year..... ... s s etd L8378 49
3 Jalance on hand A AT VB TP N g $250 04
The whole of this balance will be required to pay for the
Mechanics’ Institute Museum and its its removal to our rooms.
Seven regular meetings were held, at which the following
[ papers were read:
" ; FEB. 5th, 1880. Geology withexperiments —By G, F. Matthew, M.A.
R BEAR, e Economical Mollusca of  Acadia, By W. F.
Gauong, M. A.

Ape. 2nd, Nctes on the Watershed between New Brunswick
and Quebee —By Dr. L. W. Bailey
i Max Tth, * Plant Life, with experiments,—By G. U. Hay, Ph. B.

Nov. bth, *¢ A Sketch of the Tife of Prof. Chas. Fred Hartt —
I',) Geo. F. Mutthew, M A

Dec. 3rd, * India Rubber and its Uses in the Arts.—By James
A l"n!t'_\'.

JAN. Tth, 1800. The Growth of our Knowledge of the Invertebrates
of Acadia and Newfoundland. — By W. F.
Ganong, M. A,

Besides these, classes in Chemistry, Geology, Zoclogy and
Butany were very successfully carried on during the past
winter of 1889, and a somewhat similar course is arranged
for the present winter.
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LIBRARY,

The usunal additions to the Library have been made in the

way of exchanges for our BULLETIN, and a number of valuable
scientific works were obtained at the sale of the Mechanics’
Institute Library. Much work remains to be done to put the

Library in proper order, and it is hoped that during the
incoming year some of the improvements suggested in the
last report will be made,

MUSEUM

Much that is valuable has been added from time to time
to our collections, but by far the most important addition in
late years is that obtained by purchase from the Mechanics’
Institute directors. Of the importance of this acquisition
the Council will not now speak, as the President will refer
to it in his address; but before leaving the ~l:l»'i|'s'l your
Council would state that it will entail considerable expense
on the society, and would bespeak the sympathy of the mem-
bers, as well as the citizens generally, in its endeavor to preserve
to the city a collection of so much interest and importance,

BOTANY

The Botanical Committee report that several species of
plants new to the Province have been discovered, chiefly by
Mr. Brittain, in the \It'mi!_\' of Fredericton. The flora of
certain sections of the Province has now been pretty thor-
oughly studied for new and rare species, but many other
sections, embracing by far the larger portion of the Province,
remains to be examined with minuteness and care.

BULLETIN

JULLETIN No. VIIL. was issued during the summer, and
was sent to members and various societies on our exchange
list. This BULLETIN contains an article of great value, giving
as it does, much valuable information on the economical
Mollusca of our Province.

In closing, the Council would take this opportunity of
thanking those who have prepared papers for us, and to all
others who have aided us in our work. Also to the daily
press of the city for inserting preliminary notices of meetings.

Respectfully submitted.
W. J. WiLsoN, Secretary to Council.
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DONATIONS TO THE MUSEUM.

ME AND DESCRIPTION OF ARTICLE

Jos. ALLisoN, —Set of glass shades and stands,

Apr.| G. F. Marruew,—Laurentian limestone bleached by intrusive

Lrap, Drury’s Cove
May G. Steap,— Slab with large ripple marks, Courtenay Bay.

G. F. MATTHEW Slab with small worm-burrows (Areni-

colites brevis), Cambrian, Courtenay Bay.

J. Baxter, M. D.— Caddis worm, Chatham; sponge, Mirami-

chi Bay; walrus tooth, field at Tabusintac; piece of

skin of negro, tanned,

Dec. W, F. Best.—Young of Sturgeon (Acipenser); Little brown

bat ( Vespertilio subulatus).

MR. GiLmMoUR, Quaco.—Samples of raw cotton.

Percy HanL.—Honeycombed vein in clay slate,

Jas. A. Estey. —India rubber, crude and in various processes

of manufacture,

g 1890, MarsuannL Reep.—Fossil fern (Arehwopteris), and two fossil
B Jan fishes (Pterichthys Canadensis and Phaneropleuron cur-

tum (?) from Devonian rocks near Dalhousie, N. B.
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Appendiz — Donations to the Library.

DONATIONS TO THE LIBRARY.

DoNor's NAME AxD Des

I

M. CuaMBERLAIN.—Two Monographs on the Natural IHis-
tory ol Alaska

Acapemy OF NATURAL Scrences, Philada —Proceedings, Part
I 1888; (Sept.), Part 1T; (D¢ Part 11, 1880,

NarvrHistoriscueN Hor Musius, Vienna Annalen, Band
IV. No. 1 and separate part 188K,

Epvcarion Orrice, Fredericton — Annual Report of Schools,

G. I WarLracg, Sussex, N, B. —American Naturalist, 3 vols,,

18%3-5 Brunswick.

Dr. D. Hoxeyyvan, Halifax —Geological Recreations in New

WasuBuny COLLEGE Proceedings of, Laboratory of Nuatu
ral History, Nos, 1

Avutnonr, —Glaciation of Eastern Canada, by R. Chalmer

Auvrnor. —Eozoic and Palwozoie Rocks of Canada, by Sir J
W. Dawsor

LiNNaEAN Sociery, New York Abstiaet of Proceedin

E. GiLein, C. E | Halifax —Quarterly Journal of Ge
Society, London, May, Sept. Aug., 1859

N. Y. Microscorican Soctery, New York —Journal, |
V. No. 2; (Sept.) No. 3; (Nov ) No. 4

E. GiLein, C. E., Halifax —Report of the Department of
Mines, Nova Scotia, for 18358

OrrawA Fienp Narvranists' Crus, Ottawa [ransaction
Vol. II., No. 12, Vol. 111., No. 1; (Sept.) No. 2; (Dec.)
No. 3

FEUILLE DES JEUNES NATURALISTES, Paris.—Catalogue of

Library, Part V., Proceedings of, Apr., May; (Sept.),
225 and 226, (Oct.), 227 and 228 (Dec ), 230.
SoCIETE MALOCOLOGIQUE DE BELGIQUE, Brussels Oct YVol.

XVII Jan -June, '89, Vol XVIII Report.

S. GEOLOGICAL SURVEY Washinoton Seventh Annual

l
G. F. Marruew.—American Journal Science, I883 to 1888,
L

. S Fisa CovmissioNner, Washington Fishery Indust

] ry of
United States. Sec. III and IV, Sec. V 2 vols, and
]liil“‘\ vol. II.

G. F. Marraew.—Royal Society of Canada, Proceedings,

HENINGWAY'S ARCH.EOLOGICAL ExpeprrioN.—The Old New
World.
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DoNaTIONS TO THE LIBRARY.—(Continued).

DATE Doxonr's NaMe axp TiTLE oF Book

.].\Nty S i T R A e
May. Naruvravn History Sociery, Montreal. —Canadian Record of
Science, vol. TIT , No. 6.
LitErary AND Historican Sociery, Quebee —No. 19,
N. H. WincneLn, Minneapolis —Geol. and Nat. History Sur-
vey of Minnesota
Canapran Instirere, Toronto, —Proceedings, vol, VI, No.
2: (Dece.) vol. VII. No, 1, Annual Report, 1888,
R, P. STarg, EsQ.— Acadian Geology.
June. Rovan UNiversiry, Christiania, Norway —Die Silurischen
Etagen 2 and 3, by W, C. Brogger: Silurfossiler, by H,
Il Reusch; Forhandlinger, Scand. Natur, 13, part
AMEricaN Museum Narvran Hisrory., New York.— Bul-
letin, vol. 1I., No. 2, and Annual Report, 1888-9,
Berrast Narvranists' Fienr Cnos.— Annual Report, 1887-8
(Nov.) Proceedings,  Series I11., vol. T11., Part 1.
NEw ExGrLANDp IHistorican, AND GENEOLOGICAL SOCIETY, —
Proceedings, Jan,, 1859,
Sept. GEOLOGICAL AND NarTvraL History SURVEY oF CANADA
Annual Reports, 1874-5, 1875-6, 1882-3-4, and maps,
18525 and maps—Canadian Oreanie Remains Decades 1.,

I1., III. and IV Palicozie Fossils, Vol. 1L, part 1.

Mesozoic Fossils, Vol, 1., part T and 11 Fossil plants
of Devonian and Silurian--Fossil plants of Lower Car-
boniferons—Report on Queen Charlotte Island—Che-
mical contributions—Summary Reports 1886 and 1888
Catalogue of Canadian plants, Part I1I.— Geological
Map of Cape Breton—Geological Map of New Brans-

wick and Prince Edward Island

R0YAL SocteTy oF CANADA.--Proceedings and Transactions
Vols. 1V., V. and VI

SyiTasoNTaN INsrirvrTion, Washington, —Report, 1886, Part I.

Covrorapo ScienTiFic Sociery, Denver.—Proceedings, Vol.
I11, Part 1.

Dr. R. W. Suvrenpr, Washington, — Morphology of  Gallus

hankira—On the Muscles of Birds—On the Anatomy of

Certain Auks—Variation in the Skeleton of Birds —On
Pterylosis of Picidie—Forms of the Patella in Birds.

DATE
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DoxaTioNs 1o THE LiBraARY. —(Continued).

DoNOoR'S NAME AxD TrTLE oF Book

GeEoLoGicaL Sociery, London —Abstract of Proceedings,
1888-1889

SocIETY oF NATURAL History, Portland, Me.—Proceedings,
1881, Oct. 3 to May 2nd —1882, Jan. 2nd to Feb. 20th
1889, May 20- Report of Commissioner of Fisheries,
Maine, 1871, 72, '73, '74, '75, 77 and '79—N. C. Brown'’s
Catalogue of Birds

VEREIN ¥UR Erpruspe, Leipzig —Mitteilungen, 1888, 1889,

G. F. Marruew.—Recent Explorations in Wappinger Valley,
by W. B. Dwight

Essex Instrrursz, Salem, —Bulleting Vol, 21, Nos, 1-3, 4-6
7-12,

GeoL. AND Nat. IHist, SURVEY oF CaNapa,. —Contributions
to Canadian Palwontology, Vol 1T, Part IL.

U. S. Fisnu Comumission, Washington, l(";w-rt for 1580,

)

U. S. Geovosiean Survey, Washineton, Monographs
Quicksilver Deposits of Pacific Coast; Fossil Fishes and
Plants—Bulletins, Nos. 48 to 53. Hyot.

Tue AvrHor.—Siege of Fort St. John's, in 1875, by Lucien

BosToN Sociery or Naturan History.—Vol. XXIV., Part
I and II.

W. F. GaxNonG.— List of publications on protozoa.

E., Giuein, C. E., Halifax —Law on Mines and Minerals,
Nova Scotia.

Tae Avrnor.-—Coal Mining in Nova Scotia, by E. Gilpin,

Tune Avrnor Compte-rendu, Societé  Geologique de
Belgique a Spa— Faune palwocine de Copenhagen—
Note sur caleaires oolothiques; all by Prof, G. Dewalque,

Tue Avrmor.—New Species of Fossil Sponges—On 1ossil
Plants of McKenzie R. 5 both by Sir J. W. Dawson.

Gror AxD Nar. Hisr Survey or Canapa.—Micropal:conto-
logy of the Cambro-silurian Rocks, by E. O. Ulrich.

Nova Scoria Insrrrore oF Sciesce, Halifax. — Proceed
ings, Vol. VII., Part 1L

UNirep Srares DeEravt, Acricunture, Washington, —Bulle-
tin, No. 1 North American Fauna, Nos 1 and 2,

Narvrarn History MuseuMm, Rio de Janeiro—Archives of the
Muscum, Vol. I., Parts 1, 2 and 3.
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President, George F Matthew
Vice-Presidents, G. U. Hay | 2. Peniston Starr,

Treasurer, Alfred Seely.
Corresponding Secreta G. Fronest Fairweather,

Recor ling Se tary, J. Roy ( imj

Librarian, 8. W. Kain,
Curators, W. J. Wilson, James A Estey md William Murdoch

Additional M ers i Lo . Thomuas Stothart, W. . Dest and
Edwin Fisher,
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has lately had opportunity to make a prelimi-

The writer
nary examination of the minute features of the fossil from
Green Head, deseribed in the above article, and finds it to be
a protozoon, allied more closely to Cryptozoon than Eozoon.
The microscopic characters are most easily recognized in the
earthy (as distinguished from the calcareons) layers, and con-
sists of minute, branching canals.  Under a one-inch objective
the smaller canals have the appearance of minute threads,
which run sometimes for @ distance of two millimetres with-
out branching. The larger canals branch more frequently
and are more sinuous.  The canals eross and anastomose with
each other; they run chiefly at right angles to the uxis of the
fossil, and appear to branch most in going outward from the
centre.  More rarely they ascend from the earthy to the cal
careous layer, branching upward

The organization of this protozoan wasevidently quite dif-
fereut from Eozoon, where the canals belong to the supple-
mental or caleareous skeleton; in this species they are rare in
the caleareous, but abundant in the earthy layers, and are
chiefly horizontal, while in Kozoon they are represented as
mostly vertical. T have discovered no trace of the tubulated
layer of Kozoon in the Acadian fossil.

Prof. Hall's description of the canals of Cryptozoon is
very brief: they are said to run irregularly in all directions,
and his fossil may have a closer relation to ours than this
brief description would indicate. Still the mode of growth
of Cryptozoon is so radically different, that it can hardly be
of the same genus. I would propose, therefore, for the
Acadian fossil the name of Arch@ozoon Acadiense, with the
following macroscopic characters:

Animal growing in closely crowded colonies and forming irregu
larly cylindrieal calearcous columns.  The columns are built up of
alternating layers of calcareous and earthy (silicatgg matter, the cal-
careous layers being usually thicker towards the outsifie of the column,
and sometimes failing to cover the whole surface.  The layers are more
or less vaulted, having usually the form of an inverted saucer, though
often taking the shape of a bluntly pointed cone; and sometimes they
are nearly or quite flat. There is often a space between the columns,
which appears to have been filled up by a later, irregular growth.




