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FIFTIETH CONGRESS, First SESSION. 

Concurrent resolution adopted by the House of Representatives July 28, 1888, and by the 
Senate October 1, 1888. 

Resolved by the House of Representatives (the Senate concurring), That there be printed 

of the Report of the Smithsonian Institution and of the National Museum forthe years 
ending June 30, 1886 and 1887, in two octavo volumes for each year, 16,000 extra copies 

of each, of which 3,000 copies shall be for the use of the Senate, 6,000 copies for the 

use of the House of Representatives, and 7,000 copies for the use of the Smithsonian 
Institution. 
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The Annual Report of the Board of Regents of the Smithsonian 

Institution for the year ending June 30, 1886, consists of two parts, viz: 

Part I.—Report of the Smithsonian Institution proper, showing its 

operations, expenditures, and condition. 

II.—Report of the United States National Museum, showing its 

progress and condition. 
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REPORT OF THE UNITED STATES NATIONAL MUSEUM FOR THE 
YEAR ENDING JUNE 30, 1886. 

SUBJECTS. 

Part I.—Report of the Assistant Secretary of the Smithsonian Insti- 

tution upon the condition and progress of the Museum. 

I1.—Reports of the Curators. 

IIIl.—Reports upon special collections in the National Museum, 

and papers illustrative of the collections. 

IV.—Bibliography. 

V.—List of accessions. 
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UNITED STATES NATIONAL MUSEUM, 

Washington, February 1, 1887. 

Sir: I have the honor to submit herewith a report upon the present 

condition of the Museum, and upon the work accomplished in its vari- 

ous departments during the year ending June 30, 1886. 

Very respectfully, 

G. Brown GOoDE, 

Assistant Secretary, Smithsonian Institution, 

in charge of U.S. National Museum. 
Prof. SPENCER F. BAIRD, 

Secretary of the Smithsonian Institution. 
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REPORT UPON THE CONDITION AND PROGRESS OF THE UNITED STATES 
NATIONAL MUSEUM DURING THE FISCAL YEAR ENDING JUNE 320, 
1886, 

In the report now presented, which relates to the year ending with 

June 30, 1886, it was my intention to have presented a general review 

of the history of the Museum, and of its several departments. The 

publication of this historical sketch will, however, be reserved for pre- 

sentation at some future time. ; 

The name NATIONAL MUSEUM was used in the Smithsonian Reports 

as early as 1868, though it was not until after the erection of the new 

building had been determined upon that this designation seems to have 

been actually adopted by Congress. It was without doubt the pur- 

pose of Congress, as early as 1846, that a national museum should be 

established in Washington, and that it should be placed under the ad- 

ministrative direction of the Smithsonian Institution, then just organ- 

ized. Such was manifestly the intention of the act of incorporation 

passed in that year, by which it was provided that “all objects of art 

and of foreign and curious research, and all objects of natural history, 

plants, and geological and mineralogical specimens belonging or here- 

after to belong to the United States, which may be in the city of Wash- 
ington,” should be delivered to the Regents of the Smithsonian Insti- 
tution, and, together with the new specimens obtained by exchange, 

donation, or otherwise, should be so arranged and classified as best to 
facilitate their examination and study.* 

It was not until 1858 that the actual custody of the ‘‘ National Cabi- 

net” was assumed by the Regents, and appropriations were made by 

Congress for its maintenance. During the twenty-three years which 

followed, the collections were greatly increased and were made the 

subjects of numerous important memoirs upon the natural history and 

ethnology of America. The public halls, with their arrangements for 

the exhibition of a portion of the collections, also received a due share 

of attention, and a reasonable amount of instruction and pleasure was 
afforded to visitors. The appropriations however were small, the space 

limited, and the staff so inadequate, that little could be done except to 

keep the collections in a good state of preservation. 

*An act to establish the Smithsonian Institution ‘‘ for the increase and diffusion of 

knowledge among men.” (Approved August 10, 1846 ; Revised Statutes, Title LXIII, 

sections 5579-5594.) See also Revised Statutes, section 5586, and Statutes Forty- 

fifth Congress, third session, chap. 182, p. 894. 
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4 REPORT ON NATIONAL MUSEUM, 1886. 

The Exhibition of 1876 in Philadelphia was an event of great educa- 

tional importance to the people of the United States; and not the least 

of its benefits were the lessons it taught as to the possibilities for good 

in public museums. The objects which were given to the United States 

for its National Museum, at the close of the Centennial, were of much 

intrinsic value, but were still more important, in that they led to the 

erection of a large building for the expansion of the museum itself. 

From 1876 to 1881 was a period of incubation. The museum embryo 

was developing, but it was within a shell of store-houses. From 1881 to 

1886, another period of five years, its growth has been rapid, though 

the organism is still in its infancy. These five years have been years 

of experiment, but it is hoped that it is now evident to the people and 

to Congress that the young museum is now ready to begin a promising 

progress toward maturity. 

Among the most important features of the work, up to the present 

time, certain definite stages of progress have been attained, among the 

most important of which may be mentioned : 

(1) An organization of the Museum staff has been effected—efficient 
for present purposes and capable of expansion and extension as occa- 

sion may require. ; 

(2) Through the agency of this staff, the materials in the Museum, 

the accumulations of nearly half a century, have been examined, classi- 

fied, and brought under control. 
(3) The collections have been more than doubled in extent. 
(4) A beginning has been made toward the development of a thor- 

oughly labelled exhibition series, available for the instruction of the 

public. 
(5) A thorough study of the organizations and systems of classifica- 

tion in other museums throughout the world has been made, the results 

of which are beginning to appear in the work of the Museum staff. A 

report upon the great museums of the world is in preparation and will 

soon be published. 

(6) Many new methods of installation have been deéveloped by experi- 

ments in the Museum, and in the expositions in which the Museum has 

participated. These are finding favor, and are being adopted in many 

similar establishments at home and abroad, and will certainly add to 

the economy and success of our own administration. 

(7) Seience has been forwarded by the publication of many hundreds 

of papers deseribing the materials in the Museum, while the work of 

specialists in the production of these papers has greatly improved the 

significance and value of the collections. 

It is, L think, possible to show that Washington may readily be made 

the seat of ene of the greatest museums in the world. It will perhaps 

be neither practicable nor desirable to gather together in Washington 

collections of ancient and medixval art, such as those which adorn the 
capitals of Europe; but a representative series of such objects will un- 
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doubtedly grow up, which shall tend to educate the public taste, and to 

promote, so far as possible, the study of the elements of art and the 

history of civilization, as well as to forward the growth of the arts of 

design. This having been accomplished, the attention of the Museum 

should be directed mainly toward the exhibition of the geology and 

natural history of America, and its natural resources, to the preserva- 

tion of memorials of its aboriginal inhabitants, and to the exposition 

of the arts and industries of America. 

In referring to the industries of America it is not intended to recom: 

mend that anything similar to what is generally understood as an “ in- 

dustrial exhibition” should be attempted. The element of competitive 

display should not be admitted, and no two objects of precisely similar 

import should ever be placed side by side. 

As early as 1851, the scope of the Museum was considered to be a 

question of great importance; but even now it is perhaps too early to 

speak definitely in regard to the nature of its fature development. The 

first Secretary of the Institution, Professor Henry, was opposed to the 

accumulation of extensive collections at the expense of the Smithsonian 

fund. He didnot underrate the importance of great collections, but, on 

the coutrary, deemed it the duty of the Institution to point out the means 

‘by which they might be made, and to aid in this work by utilizing all 

opportunities for procuring specimens for distribution, by facilitating 

exchanges, and by assisting explorations. He considered the formation 

of a general collection, although beyond the means of the Institution at 

that time, an object which ought to engage the attention of Congress, 

and was firmly convineed that in accepting donations of specimens, 

preference should be given to those of importance for use in scientifie 

research, the study of which was likely to produce new and interesting 

results. Professor Baird, taking up the same administrative problem 

at a later period, and finding the conditions greatly changed, has 

forwarded enthusiastically the progress of the National Museum, sup. 

ported as it now is by direct grants of money from the general Gov- 

ernment. With the experience of these years it has become evident 

that the National Museum of the United States will of necessity have 

features peculiar to itself, developed in response to the peculiar needs 

of the people of this continent. It should be remembered that the na- 

tional collections of *every principal European nation are divided into 

several groups, each under separate administration, though often within 

the general control of some central authority. In France, for instance, 

most of the museums are under the Ministry of Public Lnstruction, and 

in England, to a less extent, under the Department of Science and Art. 

In London, in Paris, in Berlin, and in Vienna the public collections 

are scattered through various parts of the city, in museums with dis- 

tinctive names, and independent in their organizations. Much of the 

work which should properly be done by such museums is omitted, be- 

cause no one of them has seen fit to undertake it; while, on the other 
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hand, much labor is duplicated, which is perhaps equally unfortunate, 
collections of similar scope and purpose being maintained in different 

parts of the same city. One of the chief objections to such division of 

effort is, that much of the value of large collections in any department is 

lost by failure to concentrate them where they may be studied and com- 

pared side by side. In Washington the national collections are all, 

without exception, concentrated in one group of buildings. The Army 

Medical Museum will soon occupy a building side by side with those 

under the control of the Smithsonian Institution, and this proximity, 

in connection with the long-established policy of co-operation between 

the two organizations, will cause them to be, for all practical purposes, 

united in interest. 

It is possible that, in the future, museums of specialties, occupying 

buildings of their own, may grow up under the control of other Execu- 

tive Departments of the Government, but it is to be hoped that they 

will not be very remote from the chain of museum buildings already 

in process of formation, and that a harmonious system of co-operation 

will always be found to be practicable. 

The National Museum is now approaching an important crisis in its 

history. Its future will depend upon the action of Congress in granting 

it an additional building, for without more room its growth can not 

but be in large degree arrested. From this time forward it will be im- 

possible to develop the collections satisfactorily without additional 

space. The laboratories and workshops are already entirely inadequate 

for the storage of the unexhibited collections and the accommodation 

of the preparators and mechanics, and the exhibition halls do not afford 

suitable opportunity for the display of the materials already in order 

for public examination. Each collection, and above all each depart- 

ment, should have a hall of its own, more or less completely isolated 

from those which adjoinit. ,It is evident that when several collections 

are placed side by side in the same department, much is lost in respect 

to effect and convenience of study, not*to mention the still greater dis- 

advantage of overcrowded space. 

A.—THE MUSEUM STAFF. 

Several changes have been made in the arrangement of the scientific 

staff during the year. The collection of Cenozoic Fossils is now in the 

custody of the Curator of Moliusks, the Department of Invertebrate 
Paleontology having been divided into three groups, corresponding to 

the three principal periods of geologic time, Paleozoic, Mesozoic, and 

Cenozoic. Mr. John B. Smith was appointed Assistant Curator of the 

Department of Insects on August 1, 1885. Mr. Romyn Hitchcock, 

Curator in the Department of Arts and Industries, was granted leave 

of absence for two years to visit Japan for scientific exploration, and, 

haying received from the Japanese Government an appointment as 
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Professor in the University of Osaka, departed on his mission in July, 

1886. 

Mr. W. V. Cox was designated Chief Clerk in December, 1885, Mr. 

It. I. Geare has been placed in charge of Correspondence and Reports; 

and Mr. A. Howard Clark is Assistant in charge of Publications, Sta- 

tionery, and Labels. Mr. 8S. ©. Brown, as Registrar, has charge of 

Transportation, Registry, and Storage. Mr. John Murdoch has been 

designated Assistant Librarian. 

By the death, March 19, 1886, of Mr. James Templeman Brown, the 
Museum suffered the loss of an enthusiastic worker, who had rendered 

efficient service in the development of the Museum. Mr. Brown had 

made an exhaustive study of the whale fisheries of the world, and the 

collection formed by him to illustrate the history of the New England 

whale fishery, will always be a prominent feature in the fisheries court. 

The Museum staff, as now organized, consists of two classes—the 
scientific officers or curators, and the administrative oflicers. 

There are at present 28 curatorsbips, some of which are divided, so 

that the number of heads of departments or sub-departments is 26, 

and the total number of men in the scientific staff 30, of whom 13 are in 

the pay of the Museum, and the others are honorary (or unpaid), some 

being detailed for this duty by the Director of the Geological Survey, 

by the Director of the Bureau of Ethnology, others by the Commis- 

sioner of Fish and Fisheries, and by the Secretary of the Navy, while 

two are volunteers. These details are in every instance made in the 

interests of co-operation by those Bureaus of the.Government engaged 

in work closely connected with that of the Museum. The paleontol- 

ogists of the Geological Survey have found it to be so much to their 

advantage to have access to the paleontological collections of the Mu- 

seum and the use of the laboratories, storage cases, and general ad- 
ministrative appliances of the Museum, that they are permitted by 

the Director to assume the responsibilities of curatorships and perform 

a general work of supervision. It isintended, however, that the Museum 

shall provide paid assistants, to relieve the honorary curators of most 

of the routine work of their departments. 

B.—THE CONDITION OF THE COLLECTIONS. 

The reports of the curators indicate that the collections under their 

charge are in an excellent state of preservation. 

The perishable objects, such as skins of birds and mammals, the in- 

sects, certain ethnological materials, and the objects preserved in spirits, 

have in most cases been provided with improved case accommodations, 

and a decided advance has been made in the methods of preventing in- 

sect ravages. 
During the year the coliection of aboriginal American pottery in the 

northwest court has been opened to the public, and a series of casts of 
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reptiles has been placed on exhibition in the west range of the Smith- 

sonian building. Almost the entire lower hall in the Smithsonian build- 

ing has been devoted to the bird collection, though the Department of 

Mollusks still retains some of its specimens in the table cases between 

the bird cases in the alcoves. A small series of insects* has been in- 
stalled in the southeast court of the Museum building, and the osteol- 

ogical collection has been largely extended. The collections acquired 

by the Museum at the close of the New Orleans Exposition have been 

received and assigned. 

In connection with the administration of the collections, three hundred 

and twenty-two paperst have been published, of which a tabulated 

statement, by subjects, is given under the heading of ‘ Publications.” 

In the report for 1884, when the last census of the collections was 
reported, the number of specimens in the Museum was estimated at 

1,471,000. During the last eighteen months{ the increase has been, as 

shown by the following table, 949,934 specimens: 

CENSUS OF THE COLLECTIONS. 

Estimated number of specimens in the several depariments of the Museum, June 30, 1886. 

Department of Arts and Industries: No. of specimens. 

Materia Medication secon estees co case oe nce cimare system eens fete 4, 850 
Moxtilevindustirvesivn ssa. Sawss SoA] jokes Coe netee chee eeee aes 3, 064 

IBNSHOLIGS bene esos oe ee ee Sean meets etSat See a eee ee 9, 870 

AMINA HLOCUCISsse =e coe eee bere nome eee ane R ee etes See eee 2, 792 

Mood st ee ee Ss CoE Uae ie Rees en cisaee eee ec ae eee eee 822 

istorical relics ii cee 2. eee ee eh et oe ee 1, 002 

Paints\and dyesititss.22 se esets bee ee se ee eee Cae co oe en eeeeee ee 77 

The CathiniGallery o- = 252 2.2 ues Sasaasss ae ke oe eo eer cee eee 500 

Physical apparatus ss: soot 2 spemessce caste the seeae cease ees 250 
Ollsiand PuMs.t)- soaks we. eee een eee ec ae eter oe ee eres 197 

Chemical productst: = 2. sa. ehh eces sec aces cee eee ee eee eae 659 

Musical instruments 3. o2luk beast ole eae eee: eee eee 400 
Modern pottery si... ce tke caches ceed ee eee eee 2,278 

Coins.and medals, paper money, ete 2. -.-<-----srcneee-o oe cases 1, 055 
I. "(a) Department of Bthnolopy- 22-2... - so 2-5~ wee ene- eee eee § 500, 000 

II. (b) Department of Prehistoric American Pottery......---.---------- 25, 000 
_IIl. Deparment of Prehistoric Anthropology .... .- Sones fee heen 65, 314 

IV. Department of Mammals (skins and alcoholic specimens) ..---------- 7, 451 
Vi WWepartmentiol Binds: = 2- = is sas cn ee ence cae Soren. oe eee 55, 945 

W-n(0) “Department ot (BirdsiMeog: 22 ese r es oo. oe eee rea ere 44, 163 

VI. Department of Reptiles and Batrachians....-.......-2.------------ 25, 344 

VIL. Department of Mishes. 22. oac. foc ach tae <= = 2s eee 75, 000 
IX. Department of Mollusks (including Cenozoic fossils) .-..--.--------- 460, 000 

xX.) Department Of Insects i --Ul ioe Asie y. 2. 1k. eee 500, 000 

* Perhaps one-fourth of the material on exhibition formed the exhibit prepared for 

the New Orleans Exposition. 

t Ninety-five of these papers were prepared by investigators not officially connected 
with the Museum. 

¢ January, 1885, to July,,1886. 

§ Estimated. 
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No. of specimens. 

XI. Department of Marine Invertebrates...--....-.. ......--.-...-.---- *350, 000 

XII. Department of Comparative Anatomy .--....--.-----.-...---..----- 10, 210 

ROLE UO TLS se sree eee ee ee reals me ciel cule weal einai iaiie a oinrel = 1, 987 

ST RUUBEBAS ee): cobs Sc COO COE REESE Bere OEE DpEe oe seiee 6, 581 

IATDIGTS| 9-3) ee Rede ee ee noel aistoeaciscianeiessics Be aetsheisiets 89 

Casts Ot Dralnsee sees se eee tecnica er cices Lemna cals 34 

BINS SUGLD ae eke ee ne aeons vere etoiat Maelam cin a ciciciaiches 1, 519 

XII. (a) Department of Invertebrate Fossils (Palezoic) ...--..---------- 80, 482 

XIII. (b) Department of Invertebrate Fossils (Mesozoic) ..---.----------- 69, 742 

PROVE Depanonmenit Of BOSSi Ilan teieeemie tes t-tcsla siniel saa icisteha ate atate oie mieta = inlet 7,429 

MOVE eDepaLhmentomrecent,. fl ants eememete cele seisail stele sales lai ais valve ial + 30, 000 

Revie epariment Of Minerals... 2 sees ane saat toons saee) = saa s\saaa= 1s, 401 

XVII. Department of Lithology and Physical Geology ..----.------------- 20, 647 

XVIII. Department of Metallurgy and Economic Geology .---.-.--.--------- 48, 000 

PRO teem eee Ree eh je kl eee rem SNS a Stee Me Bam ce ec lan eae Gam 

There have been no important changes in the assignment of exhibition 

space since the last report was prepared. In the hall devoted to the 

display of the materia medica collection, a portion of the collection of 

food substances has been arranged, and in a corner of the north hall are 

exhibited a few of the objects collected for the section of steam trans- 

portation. A few cases in the north hall have also been filled with 

coins and medals. The east end of the northeast balcony in the Smith- 

sonian building has been occupied by the department of Ethnology 

in arranging the collection of weapons. There are still several depart- 

ments to which no exhibition space whatever has been assigned, on 

account of lack of room, and the only remedy is a new additional build- 

ing. A great mass of material is at present stored in the Armory Build- 

ing, and must remain there until Congress has provided more spacious 

accommodations for the collections. 

CATALOGUE ENTRIES. 

The number of entries made during the year in the Museum regis- 

ters of the several departments is 52,115, are indicated in the following 
tabie: 

Arts and Industries: 
MS GeLiseP VLC Car ac ro eee ee eee ce Sse Le Rees ace eens 409 
LAGS a nilGys SL ee eee ee eee ee Oe Rt See eee eee 24 
LENO LO (GIES): ty a ae ae LL ct dS ee Ree ee a rs ee eee Gh 274 
Historical Relics, Coins and Medals, and Modern Pottery ------- 1, 507 
Lee gre) EG dl OG eB Seco bc cee SOte Cee ee Sepa CoS OTE ao eCeeS 41 
OTIS TAILOR TMI Pyotr fee eee nc o awn ycicien a tise wie eis ermisiogs cies 112 
CHeniICAMETOUUCHS o2 ot eee roc a dcae cecone de sclelowecas 38 
HIGHSMes nde ANIMA) IPTOMUChS esta ees ce col catee meee. Dace celcenis 226 a 

ss 

UTNE TT 0s 5, Se RPS <2 RS DER Se eS ee ae a 1,344 
IMG MGAMBELONIShOLIC EOULCE YIU Me ce sales ac au) ctrea\ ou ae'n\nnnnte os ann (clomen aman 3, 235 
RMAC Cee Eton 5)! = 5 fe iaeae EE Nie CE GS Noe Suictaafessaccbee ced nase 647 
WU CHT! = 82 RDG NR a eed OR ee 407 
IOS eee eee 2k. code ene et te ee eee Sake ee ed omer 1 Dee 4, 147 

* Duplicates not included. - +Exclusive of Professor Ward’s collection. 
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IF USL 6S Ey HN ee em ty ss a ee a one 253 
Repiilesaind, Batrachiane sc. cee ase) alee eel ene = see oe aa eee eee , 444 
TOG RRR ee Gen COO Ore aes dooame esos) AS aeaeeteoee mows: sSoco dake 662 
Mollusks (including Cenozoic Invertebrate Fossils). The total number of en- 

tries is made up from nineteen different series) ....-..-.--.. 2222. ---.---- 18, 638 
INSCCUS Sate vas See CREEL Tee eee ecenee mer tht aes cle nh = ee eee eons 1, 400 

Marine Invertebrates (excepting Mollusks) : 
CrNShaCGane eee nec hee aeons eee se eas loo doe eee ferret 1, 483 
AYfoy Jett: hysteria See EA Oe IR eS SS ny 238 
TUniCAtes Ande DRY OZ0ae ee sesamiae ete a. <3 see as ete 284 
Rada hes ei eee eee ie ae, <2 SR Sotelo keen eae 
Sponges and Protozoa. .----.---0.- .s0--. .-- eed cicens «as encin=ne 1, 328 

a 7,074 

Comparative Anatomy : 
INE MIS ee cetera ots eaters eee ie em oe as eae ate er fore telco 407 
BTS Tere ee tarialars re tars mit eae eis SITES he oo mlb, eaten eget a matt sd 283 
TEMS eh coe NS ach re Se es On tc ec ee get 137 
Repiilesiand Batrachwans oe eros oe ee els wie ele cries alten ae 185 

s —— 1,017 

imvertisprate vs Ossils—PaleOz0le cies cece exe see oe ele ieee de eeeeeaeaaees 610 
Invertebrate (LH ossils——Mesozo0ic:- - 222222822 co -s cence we cece tewieee ieee aamls 1,563 
OSS TOP lamitSc cc aes ccte See ers arete wine clase per er tetas et eal atstenete etal ete 15 
IRBs hip Ca eee Bes Soi oes Ane eee eC COSC anno Sena onHa coo Tsse 40 
iIMiméral9)fi2-=\2 Saeetase Soseseehs tee Bis hiseheesine oisiceal et ut eee Ree eat 772 
itholocyandsbhyecal Geoloryec nessa. -eseeasa ae snes eee eee eis “1, 021 
Metallurgy and Economic Geology... --.. 2-2. .--200 enne cone -- 2-2 2 eee ne onan = 5, 506 

52, 116 

C.—REVIEW OF THE YEAR'S WORK IN THE SCIENTIFIC 
DEPARTMENTS. 

DIVISION VF ANTHROPOLOGY. 

DEPARTMENT OF ARTS AND INDUSTRIES. 

The collection of textiles is installed in the northeast court of the 

Museum, and is provided with printed labels and illustrative diagrams: _ 

it includes a very full series of the animal and vegetable fibers of the 

world, together with devices for spinning and weaving, and the various 

products of the textile industries. 

Much of the material intended for exhibition can not be installed in 

the now limited space available, and is stored away in boxes until in- 

creased space will warrant its display. 

A few cases containing food specimens are on exhibition, and the 

composition of the human body is graphically illustrated, together with 

its daily expenditure of tissues, and the manner in which this is com- 

pensated for by daily rations of food. This collection is exhibited upon 

the plan of the famous collection of similar character prepared by Dr. 

Lankester and others for the Bethnal Green Museum in London. It is, 
however, based upon an entirely new series of analyses and a revised 

pian prepared by Prof. W. O. Atwater, of Wesleyan University. 
The section of materia medica is under the charge of Dr. H. G. Beyer, 

U.S. Navy, who has been detailed for this work by the Surgeon-Gen- 
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eral of the Navy, under whose supervision the collection has been in- 

stalled. Its increase during the year has been greater than during any 

previous year except the first, when the nucleus of the collection was 

formed from the collections received from different national departments 

at the Centennial Exhibition, and by the gifts of W. H. Schiefflin & Co., 
of New York, which were remarkable for their interest and value. 

Among the most important accessions received during the year, were 

those presented by the Governments of Jamaica, Japan, and Mexico; 

the collection of Dr. Edward Palmer, from the States and Territories of 

the Southwest; and the gifts of F. Stearns & Co., of Detroit, Mich., 
and W.S. Thompson, of Washington, D.C. The curator has devoted 

much time to completing his arrangement of the collection, and has ear- 

ried on several important investigations on the physiological action of 

drugs. Seven original papers embodying the results of his investi- 

gations have been published and are givenin the bibiiography, and two 

more are in press; others are in progress. The exhibition series now 

contains 3,326 specimens, and nearly half of these are provided with 

printed labels. The whole collection now includes 4,850 specimens, and 

409 entries have been added to the catalogue during the year. <A de- 

scriptive catalogue is now in preparation. 

There has been a constant improvement in the condition of the fish- 

eries collection, which, since its inauguration in the east north range in 

1884, has been under the curatorship of Mr. R. E. Earll. The nucleus for 

this collection was obtained from the Philadelphia Exhibition in 1876. 

The fisheries of North America are now so thoroughly represented that 

there can be but little necessity for extending this portion of the de- 

partment, except by keeping it abreast of the time, by exhibiting mod- 

ern improvements in apparatus, and the building up of certain special. 

subjects rather of local importance, such as the Chinese fisheries of 

the Pacific coast. Important contributions have been received from 

the Government of Siam through Minister Haldeman, from the Gov- 

ernment of Japan, and the collections from Great Britain, Sweden, 

Spain, France, Holland, and Greece, acquired at the close of the Lon- 

don Exhibition, in 1883, have been incorporated in the exhibition series. 
The necessity of more exhibition space is very apparent. The fish- 

cultural objects are almost entirely crowded out, and many of the objects 

are now hung against the wall at such a height as to render them, 

and the labels attached to them, at least partially invisible. 
The coliection of animal products is also under Mr. [arll’s charge. 

The nucleus of this collection was obtained at the Philadelphia Exhibi- 

tion in 1876, and was greatly extended by the addition of material pre- 

sented from the New Orleans Exposition. There are now on exhibition 

nearly 1,600 specimens, illustrating the applications of the products of 

the animal kingdom in the arts and industries. 

In the north hall of the Museum are displayed several hundred ob- 

jects relating to the history of soldiers and statesmen, and a large num- 
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ber of relics of important events. Here are the Washington relics, 
transferred in 1883 from the Patent Office, and which include much 

that is interesting in connection with the domestic and field life of 

Washington. Among other relics may be mentioned the gifts of for- 

eign Governments to President Jefferson, Commodore Perry, General 

Ripley, General Grant, and others; as well as memorials of many of the 

Arctie expeditions sent out by the United States and English Gov- 

ernments during the last forty years, including those in charge of Sir 

John Franklin, McClintock, Kane, Hall, and De Long. During the 

year a large number of objects illustrating the history of the Southern 

Confederacy have been contributed; and it is hoped that the collec- 

tions to Hlustrate the participation of the North in the war of the Re- 

bellion may be similarly increased. 

The arrangement of a collection of coins and medals has been begun, 

and about 2,000 specimens have already been placed on exhibition. A 

series of medals illustrating the history of the United States, including 

bronze copies in duplicate of all the medals that have been struck at 

the Mint since its organization, has been deposited in the Museum by 

the Director of the Mint. The coin series is increasing, and progress 

has been made in classifying and labelling about 2,000 specimens of 

ancient Greek and Roman coins recently presented to the Museum, and 
of the numerous foreign medals at various times presented to the 

Smithsonian Institution. 

A section devoted to the history of transportation was organized un- 

der the supervision of Mr. J. E. Watkins in 1885. The exhibit, which 

is at present small, includes the engine “John Bull” imported from 

England in 1833 for the Pennsylvania Railroad Company, and some 

objects illustrating the beginnings of the American railroad system. 

The report of Mr. Watkins presented in Part I{, contains an exhaustive 

plan in connection with the development of this section, and it is hoped 

that it may be practicable to carry it out. 

A collection of some two hundred and fifty scientific instruments, 

consisting for the most part of apparatus used by Priestley, Henry, and 

Hare, is temporarily exhibited in the north hall, as well as the original 

Morse telegraph instrument deposited by Stephen Vail. 

There are included in this department a great many other collections 

which at present have no organized supervision, and to which additions 

are not at present specially sought for several reasons. Among these are 

the collections of musical instraments, modern pottery, and porcelain, 

lacquer, and the various processes used in the reproductive industries. 

It is expected that the lithographic and allied exhibits will be shortly 

developed. 

Four large and valuable tapestries, depicting scenes in the life of 

Alexander the Great, and executed by Jan Leyniers, a celebrated Flem- 

ish weaver who was born in 1627 and died in 1686, have been deposited 

by General P. H. Sheridan. 
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DEPARTMENT OF ETHNOLOGY. 

Prof. Otis T. Mason, curator of Ethnology, has been constantly en- 
gaged in the preliminary classification of the immense collections of 

material under his charge, with special reference to their final installa- 

tion, devoting his attention chiefly to certain classes of objects, such as 

weapons of war and the chase, implements of agriculture, and other 

primitive industries. In addition to these great series classified ac- 

cording to function, other groups of objects have been arranged with 

reference to ethnical considerations. 

In the classification of the numerous groups of objects in this de- 

partment, such as basket work, throwing-sticks, sinew-back bows, arch- 

ery, transportation, and the several handicrafts of the various tribes of 

Indians, an effort is being made to introduce the strict methods of classi- 

fication and nomenclature which are already applied in the other depart- 

ments of natural science. 

The Eskimo collection has been arranged in table cases in one of the 

exhibition halls in accordance with the ethnic idea, although in the minor 

details of classification function and form as well as geographical dis- 
tribution have been followed. 

In November, 1885, Lieut. T. Dix Bolles, U. S. Navy, having been 

detailed for service in the National Museum by the Secretary of the 
Navy, was assigned to duty in this department. 

The number of specimens in this department is estimated by the 

curator at 500,000, During the year 1,344 entries were made in the 

catalogues. 

The interest of this department is constantly increasing under its 

present energetic management, and its value to visitors has been greatly 

enhanced by the extension of the system of descriptive labels. 

SECTION OF ABORIGINAL AMERICAN POTTERY. 

The accessions to this section during the past year have been numer- 

ous and very important, especially those received from the Bureau of Eth- 

nology. The material belonging to this department, together with the 

collections of South American aboriginal pottery, and of the extensive 

collections from the mounds, which have for many years been accumu- 

lating in the archeological hall of the Smithsonian building, and have 

now been transferred to the custody of this department, have com- 

pletely filled the northwest court. 

A special feature of this exhibition hall is the case, 260 feet long and 

4 feet 8 inches deep. This is in two compartments throughout, that in 

the rear being used for the storage of the duplicate and unassorted col- 

lection of American pottery. 

The value of these collections is practically inestimable, since even 

the modern tribes, who are still making pottery similar in its general 

character to that which is here preserved, have deteriorated to such a 
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degree in their artistic capacity or skill, that their products are not 

therefore an exponent of their original artistic capabilities. So exhaust- 
ive and monographic is this collection that any thorough study of Ameri- 

can aboriginal pottery must of necessity in great part be based upon 

this collection. 

In addition to his administrative work, Mr. Holmes, the curator, has 

been engaged in the preparation of a monograph of a number of collec- 

tions from the Province of Chiriqui, in Colombia, and in investigating 

the influence of textile decoration upon the ornamentation of pottery. 

The collections made under the direction of the Bureau of Ethnology 

in the Mississippi Valley by Dr. Cyrus Thomas are deserving of special 

mention, as well as those of Col. James Stevenson and Mr. HE. W. Nel- 

son in the Pueblo country of the Southwest. 

The number of specimens in the collection is estimated at 25,000, and 
during the year 3,234 entries were made in the catalogues. 

DEPARTMENT OF PREHISTORIC ANTHROPOLOGY. 

The system of classification in this department is (1) by material, all 

objects of stone being placed together, as also of copper, shell, horn, 

clay, bone, and wood; (2) by form and function, thus, stone pestles, 
arrow-heads, knives ete., are placed together; (3) by development, in 

order to show the gradual progression from the crudest to the most 

perfect form. 

The total number of accessions has been 2,751, and the more impor- 
ant of these are treated of on a geographical basis in the report on this 

department. 

The reserve series includes more than 40,000 specimens. 

In addition to the general collection, there is a special or “ local” 

collection, in which sets of objects obtained from separate localities, such 

as a single grave, mound, or village site, are installed together. 

During the year one hundred and nineteen of these special collec- 

tions have been placed on exhibition. This form of special collection 

is becoming of great importance in the department. 

Through the co-operation of the Bureau of Ethnology a large amount 

of valuable material has been obtained from West Virginia, Alabama, 
Mississippi, Ohio, Illinois, Tennessee, Wisconsin, and Arkansas. 

Dr. Rau is engaged upon the preparation of an illustrated work on 

North American pre-historic relics, whichis designed to serve as a guide 

for visitors to the department, and as an explanation of the terminology 

of North American archeology. This will bear the title “A Classifica- 

tion of the North American Pre-historic Relies in the U.S. National 

Museum.” 

No less than 3,667 specimens have been added to the exhibition and 

study series during the year, making a total of 40,281 specimens in this 

series. The duplicate collection numbers nearly 9,000 specimens. Dur- 

ing the year 647 catalogue entries were made, 
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DIVISION OF ZOOLOGY. 

DEPARTMENT OF MAMMALS. 

The administrative work of the department has been directed mainly 

to the preparation for an entire re- arrangement of the exhibition series. 

Twenty new specimens have been placed on exhibition during the year. 

There have been made 407 entries in the catalogue of the department, 

the majority of the accessions having been received from the Central 
Park Menagerie, in New York City, the Zoological Gardens at Phila- 

delphia, and Barnum’s Menagerie. 
The entire collection, with the exception of the shrew-mole (Soricide), 

has been studied and identified, and a card catalogue of the skins and 

alcoholic specimens, which now amount to 7,451, has been completed. 

A repert was prepared during the year upon the mammals collected by 

Hi. W. Nelson and C. lL. McKay in Alaska. Mr. F. W. True, curator, has 

in progress extensive investigations on American cetaceans, and is at 

present engaged upon a revision of the dolphins. During the year Mr. 

True visited various points on the coast of North Carolina, to study the 

dolphin and porpoise fisheries. He has continued his studies upon the 

toothed whales, and in connection with the comparison of skulls of the 

American species of lynx discovered cranial differences between Lynx 

canadensis and Lynx rufus. He has alsomade a new study of the kan- 
garoo rats. 

In the spring of 1886 Mr. William T. Hornaday, chief taxidermist, 

was sent by the Smithsonian Institution to Montana for the purpose of 

obtaining skins and skeletons of buffalo, now on the verge of extinction. 

DEPARTMENT OF BIRDS. 

An important part of the administrative work of this department has 

been the extension of the collections by means of exchange. Two thou- 

sand five hundred and eighty-one specimens have been sent out through 

exchange, and a full equivalent has been received. Altogether 4,147 

specimens have been added to the collection during the year, the largest 

contribution having been made by the Fish Commission steamer Alba- 

tross, in the Bahamas, consisting of 1,000 specimens and about 75 species, 

5 of which were new to science. Exchanges have been completed with 

the Musée d’Histoire Naturelle, in Paris, representing 86 specimens, 79 

species, from Madagascar and Cochin China; with the British Museum, 

435 specimens, 179 species, from India and Europe; with the Mexican 

Geographical Exploring Expedition, 135 specimens, 75 species; and with 

Count Hans von Berlepsch, of Miinden, Germany, 60 specimens, 50 
species, of South American birds. 

More than half of the mounted collection has been transferred to ex- 

hibition stands of the improved standard recently adopted. The final 

labelling of the exhibition series has been deferred by delays at the 

Government Printing Office, and advantage has been taken of the delay 

to revise the labels in order that they may accord with the order of 
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classification adopted by the American Ornithologists’ Union, which is 
described in the report of the curator, Mr. Kidgway. 

Many important groups have been received for special critical revis- 

ion, notably the various Procellarian genera d/strelata and Puffinus, 

and the genera Collinus, Larus, Lagopus, and Empidonax. Dr. Stejne- 

ger has continued his revisions of Japanese ornithology. 

An important research completed during the year was that upon the 

birds of Mexico, nade by Professor Ferrari-Perez, of the Geographical 

Exploring Expedition of Mexico, who brought to Washington for the 

purpose the entire collection of birds in the National Museum of Mexico. 

Professor Ferrari-Perez’s report was based upon the studies of the two 

national collections, and has been published in the Proceedings of the 

National Museum.* 
There are now 55,945 specimens in the collection, of which 7,000 have 

been set apart for exhibition. The exhibition series might advantage- 

ously be made to include 15,000 specimens if space permitted 

SECTION OF BIRDS’ EGGS. 

Much has been accomplished during the year by Capt. C. KE. Bendire, 

U.S. Army, honorary curator, in the classification and arrangement of 

the collection of eggs and nests. The collection includes about 44,000 

speczmens, of which 1,491 are on exhibition, 51,124 are in the reserve 

series, and 11,548 are duplicate. More than 2,550 additions, in 253 lots, 

have been made during the year. It is to be hoped that before long 

it may be possible to give more space to this crowded collection. Cap- 

tain Bendire has, as heretofore, made generous contributions from his 

private collection. 

DEPARTMENT OF REPTILES AND BATRACHIANS., 

The collections in this department are very inadequately provided 

with space, either for reserve or exhibition purposes. The collection, 

still under the honorary curatorship of Dr. H. C. Yarrow, U.S. Army, 

includes about 25,350 specimens, which represent nearly every species 

of North American reptiles and batrachiaus. 

Prof. i. D. Cope has in preparation, under the direction of the Smith- 

sonian Institution, a report on the reptiles of North America, and has 

made a large number of identifications and deseriptions. He has also 

completed his report on the Batrachia of North America, and identified 

all the undetermined batrachians in the collection. 

During the year 444 entries, including 1,705 specimens, were made 

in the catalogue of the department. 

DEPARTMENT OF FISHES. 

The curator, Dr. I. H. Bean, has re-examined the entire collection, now 
including some 75,000 specimens. No less than twenty-five barrels of 

alcohol were used in refilling’the bottles and replaeing the old alcohol. 

* Vol... 1x, pp. 125-199. 
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Nearly 15,000 specimens have been set aside for arrangement into sets 

for distribution and exchange. During the year, 662 entries have been 

made in the catalogue, bringing the total number of entries up to 37,- 

393. 

Much of the curator’s time has been consumed by his work as editor 

of the Proceedings and Bulletins, and during the year Bulletins 23, 28, 

29, 30, and 31, were sent to press under his editorial supervision. 

The customary amount of special research has been carried on, and 

several reports upon special collections have been nade. Considerable 

time has been devoted by Dr. Bean and myself to the preparation of 

a report upon the extensive deep-sea collections of the U.S. Fish Com. 

mission, aud those obtained by Mr. Alexander Agassiz in connection 
with the work of the U. 8S. Coast Survey. 

The work of this department was, during the months of August and 

September, 1885, transferred to the Fish Commission headquarters at 
Wood’s Holl, where all of the deep-sea collections were concentrated, 

overhauled, classified, and catalogued, and a considerable amount of 

systematic investigation carried on, a portion of the results of which 

have already been made public, and the remainder, it is hoped, will soon 

appear in a@ monograph of the deep-sea fish fauna of the Eastern At- 

lantic, now for some years in preparation. 

The ease with which this extensive collection was handled in the large 

rooms which were available for the purpose at Wood’s Holl, offers an 

illustration of the great need for the better accommodation of the fish 

collection in Washington. Work was finished in a few weeks at Wood’s 

Holl which would have occupied four or five months in the cramped 

work-rooms in the Museum. 

DEPARTMENT OF MOLLUSKS (INCLUDING CENOZOIC INVERTEBRATE FOSSILS). 

Under the curatorship of Mr. W. H. Dall, the department of mollusks 

has made extensive progress during the year, especially in the matter 

of cataloguing and arranging material which has accumulated in past 

years. The number of catalogue entries was 18,638, representing be- 

tween fifty and sixty thousand specimens. Oniy about four times as 

many entries had been made during the preceding twenty years. 

The classification and systematic arrangement of accessions received 

in previous years, especially the Jeffries and Stearns collections, have 
received special attention. 

Among the named species received, which were found to be of more 

than ordinary interest, were 71 from Bering Sea, a small series of land 

and fresh-water shells from Manitoba, and a very fine series of Mada- 

gascar land shells. As in previous years, the U. S. Fish Commission 

made by far the most important contributions to the collection. 

A beginning has been made in public exhibition, by placing on view 

an experimental case containing the chief types of Cephalopods, pearls 
H. Mis. 170, pt. 2——2 
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and pearl formations, cameo shells, and sections showing the internal 

structure of various large and ornamental species. A provisional dis- 

play of the principal economic mollusks of North America has also been 

made. Under the supervision of Dr. R. E. C. Stearns, adjunct curator, 

an exhibit of the edible mollusks from the Atlantic and Pacific, of or- 

namental species from tropical seas, and of land and fresh-water spe- 

cies, has been installed. There is no room at present for the exhibition 

ef the general collection. ; 

The work of the curator and his assistants has consisted chiefly in 

the identification of specimens for teachers and others in various parts 

of the United States; the identification and classification of the recent 

or living mollusks of the Atlantic coast of North America, as well as 

those of the Antillean-Caribbean region ; and the arrangement of land, 

pond, and fluviatile gastropods, as well as the fresh-water Meaphalee 

for the purposes of comparison and investigation in the matter of geo- 

graphical distribution and variation of species as related to and affected 

by environmental conditions. 

Among the most important investigations in progress is that of Mr. 

Dall upon the deep-sea mollusks and his studies upon the Quaternary 

molluscan fauna of the United States; and the continuation of pre- 

vious investigations by Dr. Stearns on the geographical distribution 

of the land and fresh-water mollusks of North America and the varia- 

tion of the same, as related to and affected by the physical characters of 

their environment. 

DEPARTMENT OF INSECTS. 

This department was organized three years ago, but little has hitherto 

been attempted beyond the preservation of the collections; Dr. C. V. 

Riley, the honorary curator, having been without an aid. An assistant 
curatorship, to which Mr. John B. Smith has been appointed, was estab- 

lished at the beginning of this year, and additional accommedations in 

the laboratory and exhibition hall have been provided, thus permitting 

an important extension of the study and exhibition series. 

In October Dr. C. V. Riley formally presented to the Museum his ex- 

tensive private collection of North American insects, containing over 
115,000 pinned specimens, representing over 20,000 species. This col- 

lection is the result of his labors in collecting and study for more than 

twenty-five years. 

It is estimated that there are now at least 500,000 specimens in the 

collection. 
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The following table shows the estimated numbers of the pinned and 

mounted specimens in the collection : 

30xes. | Specimens. | Species. 

ELYIHONOP LCRA == eee aeenl ein = elele aie oa eee = =a) l= 66 24, 796 2, 650 
COMO DIG Babb So celhont Sato dcoss cSOSSOBS5G65 ea SEE 127 43, 613 6, 598 
LUPE OS A) op ceescinebecopaECoNuEboonbegeaboospauee 338, 17, 098 2, 308 
IDO IOI, Ge eke aace se SDSS DOC bean CO0S to Gan p en Caoee 21 5, 646 699 
laWeyarny ah ee 6 FeO GeC COUR COEROCOE COC OCOUC EOE SEoe 5Y 8, 862 1,184 
Orehopterd sso sss. 5-2 esc oes’ s ee aeeeeene see secs cs 64 6, 903 560 
INDIR NGI e558 coesecsoc aso posae > soe coo sgnonsEesS 14 868 169 
ArachmidaiandeMiymiapod.s ss 22. saneemaea eescmisacie 2 425 110 
Insecwarchitecture: <2. - ss 2a. oeetemaseee so cne ce: 16 1, 080 178 
Miscellaneous (not yet arranged)...---...--....---- 28 1,610 178 
Galistandrrailltinsects — 2 -..22 <<. se sens Seaisincs cscs dl 4, 152 734 

Ot aes seo otis s cio \ciainis oojefanomaie ales emeeiss oe 766 115, 053 15, 328 

In addition to these pinned specimens, the collection contains some 

nineteen large boxes of alcoholic material, chiefly of the adolescent 

states of insects, comprising some 2,850 vials, in many cases several 

species being contained ina single vial. The collection contains a large 
number of undescribed species in all orders. 

The early states of the minuter insects are mounted in balsam on slides 

(1 by 3 inches), of which the collection contains upward of 3,000, most 

of the slides holding the contents of three cover glasses. 

The mounted material is contained for the most part in double-folding 

boxes in book form, about 32 by 22 by 8 centimeters, lined on both sides 

with cork and paper. 

A certain proportion of the boxes are less than 7 centimeters wide, and 

are lined only on one side. There are also two cabinets, one with sixteen 
large, glass-covered drawers, and another (now at Dr. Riley’s residence) 

of sixty glass-covered drawers. The specimens are all duly classified 

and labeled, and in excellent order and preservation. The labels in- 

clude notes as to locality and food habit, and are also in many cases 

numbered to correspond to detailed notes as to adolescent states and 

habits. 

The collection was begun twenty-five years ago, and represents Dr. 

Riley’s continuous collectings since, including his own types and many of 

other authors received inexchange. Itembraces few exotic species, and 

is more particularly rich in biological material, containing more blown 

and alcoholic larve and pup in connection with their imagos than per- 

haps any other collection of North American insects. Including the 

unarranged and alcoholic material not connected with the pinned speci- 

mens, there are over 20,000 species in the collection. 

The curator has continued his work in re-arranging and perfecting 

different families in several orders, particularly among the micro-lepi- 

doptera. 
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DEPARTMENT OF MARINE INVERTEBRATES, 

By far the largest part of the material received by this department 

was obtained by the U.S. Fish Commission steamer Albatross, while en- 
gaged in making extensive explorations along the entire eastern coast 

of North America from the Grand Bank of Newfoundland to southern 

Florida and the Bahamas. The results of this exploration were of great 

value, since a large part of the region visited had never been systemati- 

cally investigated before. Over two hundred and fifty successful hauls 

were made with the dredge and the trawl-net. Among important dona- 

_tions from other sources were a fine series of deep-sea soundings from 

the Southern Atlantic and Pacific Oceans, made by the U.S. steamer 

Enterprise, and large collections from the western and northwestern 

coasts of America and Siberia. A most interesting series of microscopi- 

cal preparations of nearly two hundred species of British sponges, mainly 

described or identified by Dr. Bowerbank, was supplied by the Rev. A. 

M. Norman, a distinguished English naturalist. 

The collection of Echini, or Sea Urchins, has now been completely 

identified and arranged for reference and study. Of this group the 

Museum possesses 152 species, many of which are represented by ex- 

tensive series of specimens covering a wide range of distribution. 

The curator has continued his studies of the parasitic copepoda of the 

Atlantic coast. He has also revised the collection of star-fishes, and 

thoroughly overhauled the species collected by the U.S. Fish Commis- 

sion on the Atlantic coast north of Cape Hatteras. 

Work upon the collection of Ophiurans has been continued by the 

Hon. Theodore Lyman, who is at present engaged in studying the ma- 

terial obtained by the Albatross south of Cape Hatteras, and that from 

the western coast of North America, including Alaska. 

The number of catalogue entries during the year has been 7,074, a 

single entry often representing hundreds of specimens. The total num- 

ber of specimens at present in the collection is estimated at 350,000. 

DEPARTMENT OF COMPARATIVE ANATOMY. 

The development of the osteological collection has been the chief 

work undertaken by the acting curator, Mr. True. 

Mr. Lucas has rendered most efficient service in the development and 

arrangement of the collection. It has been the desire of the curator, 

to obtain a series of skeletons of thoroughbred domestie animals, and” 

several specimens representing the important breeds of dogs have been 

obtained. 
The number of catalogue entries during the year, embracing birds, 

mammals, fishes, reptiles, and batrachians, was 1,017. The total num- 

ber of specimens in the collection is now 10,210. A card catalogue of 

the skeletons of the mammals has been completed. 
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DEPARTMENT OF INVERTEBRATE FOSSILS (Paleozoic). 

This department is under the charge of Mr. C. D. Walcott, of the U. 
S. Geological Survey. The collection now includes over 80,000 speci- 

mens, of which perhaps one-third has been transferred by the U.S. 

Geological Survey to the Museum. During his connection with the 

Museum Mr. Walcott has thoroughly arranged this material. A very 

interesting series has been selected for exhibition, although up to the 

present time it has been impracticable to place any material upon view. 

The curator has been engaged in a special research, in behalf of the 

U.S. Geological Survey, upon the stratigraphy and paleontology of 

the Cambrian system of North America. 

Prior to the year 1854 the increase in the material of this depart- 

ment had been irregular, owing to the lack of time and means at the dis- 

posal of the curator; during that year, however, Mr. Walcott intro- 

duced a thorough system of classification, and began the formation of a 

systematic collection of Cambrian fossils. 

DEPARTMENT OF INVERTEBRATE FOSSILS (Mesozoic). 

The principai accessions to the collection have been those received 

from the U. S. Geological Survey. The curator, Dr. C. A. White, re- 

ports that a total number of 1,563 entries were made in the catalogue 

during the year. Among the accessions of special interest was a col- 

lection of Cretaceous fossils froin Mexico, and another of Lower Creta- 

ceous and Jurassic from France. The total number of specimens in the 

collection at present is 69,742. 

Steady progress has been made in the work of arrangement and 

classification ; and the collection is now accessible for purposes of study. 

The provisional arrangement which has been adopted, is purely strati- 

graphical; though a broad biological classification under each geological 

period has been attempted. Mr. J. B. Marcou has re-identified all the 

type specimens, and has published a catalogue of these in the Proceed- 

ings of the Museum.* 

DEPARTMENT OF INVERTEBRATE FOSSILS (Cenozoic. ) 

Since the transfer of Mr. W. HI. Dall from the Coast Survey to the 

U.S. Geological Survey, in which he is now serving as paleontologist 

in charge of the later formations, this department has been organized. 

It is, nowever, really inseparable from the department of mollusks, of 

which Mr. Dall has long been curator. 

DIVISION OF BOTANY. 

DEPARTMENT OF FOSSIL AND RECENT PLANTS. 

The attention of the curator of these two departments, Prof. Lester 

IF. Ward, of the Geological Survey, has been directed chiefly toward 

the study of the fossil plants: his sketch of the history and present 

* Proc. U.S. Nat. Mus., vit, 1825, pp. 290-344. 
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condition of fossil botany, published in the Fifth Annual Report of the 
Director of the Geological Survey, gives an excellent idea of the char- 

acter of the work which he has undertaken to accomplish in connection 

with the National Museum collections. 

The work of classification and arrangement has progressed, and the 

herbarium of recent plants is now estimated at not less than 30,000 

specimens: while that of fossil plants includes 7,439 specimens. 

Dr. IF’. V. Havard contributed large and valuable collections of plants 

from Texas and the adjacent States and Territories, containing the 
types of his report on the “ Flora of Western and Southern Texas,” pub- 

lished in the Proceedings of the National Museum.* 

A card catalogue of the Joad collection of plants from the Old World, 

recently acquired from the Royal Botanical Garden at Kew, has been 

completed. This collection contains over 10,000 species, 9,000 of which 

were new to the Museum. 

DIVISION OF GEOLOGY. 

DEPARTMENT OF MINERALS. 

Under the direction of Prof. F. W. Clarke, the department of minerals 

is now making rapid progress. During the year exchanges have been 

carried on with private collectors and with a number of public mu- 

seums, among which may be mentioned the Ecole des Mines, at Paris; 

the Musée @’ Annecy, in Savoy; the University of Sydney, Australia ; 

and that of Amherst College. The total number of specimens received 

during the year was 800. ; 

Nearly 4,500 of the 18,401 specimens constituting the collection of the 

Museum, are now on exhibition. Especial attention has been devoted 

to the development of the collection of gems and ornamental stones. 

In connection with his official duties as chemist of the Geological 

Survey, the curator has been. enabled to accomplish much scientific 

work upon the Museum collections. He has made a study of the min- 

erals received from Litchfield, Me., and the turquoise from New Mexico, 

and is at present investigating the chemical structure of the silicates 

and preparing a revision of the borates, and is also making a full series 

of analyses of tourmaline. 

DEPARTMENT OF LITHOLOGY AND PHYSICAL GEOLOGY. 

Although the increase of material in this department has not been 

very great, during the year the number of catalogue entries has been 

1,021. 

The exhibition series has increased, and all the available cases are 

now filled. Much attention has been devoted to the preparation of the 

exhibition series and accompanying labels and to the completion of the 

study series. 

*Proc. U. S. Nat. Mus., vii, 1885, pp. 449-533. 
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Among the more important accessions have been several relief maps 

received from the Geological Survey, a collection of rocks and building 

stones from Mexico, a series of the rocks of Continental Hurope, and a 

series of typical marbles and building stones from South Carolina, ete, 

There are several groups of exhibition specimens in process of prepara- 

tion, among them being a structural series, a lithological series, and a 

series of building and ornamental stones. These are in part on exhibi- 

tion, though not in their proper places in the systematic collection. 

The curator, Mr. Merrill, is engaged in investigations upon the min- 

eralogy of the District of Columbia, the origin and nature of fulgurites, 

and the durability of building stones, besides carrying on studies on 

local petrography; and has just completed a catalogue of the collection 

of building stones now in the Museum. 

The total number of specimens in the collection is estimated at 

20,647, of which 17,647 belong to the reserve series. Of the latter num- 

ber 5,313 are on exhibition, 2,730 being specimens of building and orna- 

mental stones, and 1,829 belonging to the educational series of rocks 

and rock-forming minerals. There are, also, in the collection 3,400 

thin sections of rocks prepared for microscopic study. Of these nearly 

200 have been added during the year. 

DEPARTMENT OF METALLURGY AND ECONOMIC GEOLOGY. 

Owing to the fact that so great a mass of material is already assigned 

this department, which is under the curatorship of Mr. F. P. Dewey, it 

has not been considered wise to solicit additional collections, although 

much has been received during the year. 

The specia! attention of the curator has been given to the arrange- 

ment and classification of the mass of material received from the Insti- 

tute of Mining Engineers, part of which arrived during this year. 

The preparation of the exhibition series has been going steadily for- 

ward, and a portion has been placed on exhibition as a preliminary dis- 

play. The curator has commenced the preparation of a descriptive cata- 

logue of the systematic collections, to serve as a guide to visitors, 

For three years past the curator has been employed in an investiga- 

tion of the physical properties of coke, and has published a paper upon 

the porosity and specific gravity of different kinds of this material. 

The total number of specimens in the collection is estimated at 48,000, 

of which 17,000 are on exhibition. During the year 5,506 entries were 

made, including $,552 specimens. 
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D.—REVIEW OF THE ADMINISTRATIVE WORK OF THE 
YEAR. 

It will be evident from what has already been said that marked - 

progress has been made in the arrangement and identification of the 

material in the custody of the staff curators. At no time in the history 

of the Museum has classification and installation received so much 

attention. For the past five years the Museum staff has been overbur- 

dened with the preparation of exhibits for Berlin, London, New Orleans, 

Louisville, and Cincinnati, and although much valuable material, which 

would otherwise have been lost to the Museum, has been obtained, it is 
equally true that during those years the progress of the Museum work 

proper has been necessarily made subservient, and has been seriously 

impeded. 

The reports of the curators indicate that better progress has been 

made in the development of the exhibition series in the past than in 

any previous year. The systematic arrangement of many of the collec- 

tions has been commenced, and although much yet remains to be done 

in the installation and labelling of specimens, the general appearance of 

the public halls is far more satisfactory than ever before. In the three 

geological departments this advance is especially manifest; as well as 
in that of comparative anatomy. 

The Museum may well be congratulated upon this progress, for there is 

no reason to doubt that the systematic arrangement of all the collections 

will, during the next fiscal year, make still greater headway. 

The advance of the work tes given an opportunity for much experi- 

ence in methods of installation and labelling, and the principles of ad- 

ministration which have been tentatively laid down in previous reports 

have been brought still further into experimental practice. It is still the 

belief of our administrators that there are certain cardinal principles 

which must be considered in the arrangement of collections in public 

museums. Each object should illustrate an idea, and no two objects 

should be shown, which illustrate the same idea in a similar manner. 

Further than this, the idea to be illustrated should be explained on the 

label in such a manner that any intelligent visitor, without previous 

special knowledge of the subject, may ke able to learn why the object 

is shown and what lesson it is intended to teach. The objects, also, 

should be so carefully classified that their relations to each other may 

be recognized by the visitor, so that, taken together, they suggest cer- 

tain general conclusions; and in arriving at them the visitor should be 

aided by certain general or collective labels, which should be supple- 

mented, where practicable, by guide-books and manuals containing all 

the information upon the labels, arranged systematically and illustrated 

by engravings of the more important objects. 

The study series includes those specimens which are not placed upon 

exhibition, but are retained in the laboratories or stored in the unit tables 
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in the exhibition halls. This series is kept for purposes of comparison 

and study, oras a basis for the preparation of monographic treatises. 

Numerous applications have been received for the loan of specimens in 

the Museum, constituting types of the species, and as on several occa- 

sions in previous years type specimens have been lost or otherwise de- 

stroyed whilst in the hands of the borrower, it has been found absolutely 

necessary to impose very strict limitations upon the sending away of 

type specimens. . Free access is allowed to specialists in the examina- 

tion of these specimens in the laboratories, but no type specimens are 

now sent toindividuals. Formalapplications by the authorities of other 

museums are always, when possible, favorably responded to. In this 

connection a circular (No. 35) has recently been issued. It reads: 

Type specimens will in future not besent outof the National Museum 
for purposes of study, except to officers of scientific institutions or so- 
cieties who shall charge themselves with the responsibility of their safe- 
keeping and return. 

This action on the part of the Museum is in no way intended to act 

as an obstacle to those engaged in scientific pursuits, but is a necessary 

step in order to insure the finding of any given types when desired for 

study. 

1. PROGRESS OF GENERAL AND INCIDENTAL WORK. 

LIBRARY. 

The work of the library has been carried on without any important 

changes from the methods employed in the previous year: it is, how- 

ever, becoming yearly more serviceable to the scientific staff of the 

Muuseum, as is shown by the fact that the number of books borrowed 

during the year is greater than ever before. 

The total number of books and pamphlets received during the year 

was 2,424 (exclusive of regular periodicals). Of these, 1,372, or more 

than one-half, were books selected from the extensive accessions of the 

Smithsonian Institution te be retained at this library, while the rest 

were sent to the Library of Congress. 

As usual, the chief contributor has been Professor Spencer IF’. Baird, 

to whom the library is indebted for 37 volumes, 192 pamphlets, and 2 

maps. 
Another important gift was that of Mr. J..C. Brevoort, of New York, 

which consisted of 16 volumes and 144 pamphlets, almost entirely on 

ichthyological subjects, and many of them of great value. Among 

other contributions the most important are those from Mr. Robert 

Ridgway, U. S. National Museum, 52 pamphlets; the Smithsonian 
Institution, 5 volumes, 25 pamphlets; the Royal Swedish Academy of 

Sciences, 10 volumes, 20 pamphlets; and the U. S. Geological Survey, 

9 volumes and 2 pamphlets. 
The periodical department of the library contains more or less com- 

plete sets of 570 periodicals, chiefly the proceedings of learned societies 
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and scientific serials. A systematic effort is being made with the co- 

operation of the Smithsonian Institution to fill up incomplete files and 

add new periodicals by means of exchange. 

A slight change has been made in the method of keeping the record 

of books lent and returned. The “ledger by borrowers” has been 

discontinued, and, in place of it, the receipts or ‘ call-cards,” signed by 

the borrowers, are carefully filed, thus serving to skow what books each 

borrower has in his possession. On the return of a, book, the card is 

returned to the borrower, and the entry on the “ ledger ef books issued” 
is cancelled. This plan has been found more efficacious than the old 

system, since by substituting two entries for three, one possible source 

of error is eliminated. The number of books borrowed during the year 

was 3,867. 

The card catalogue, by authors. has been continued as in previous 

years. The total number of books catalogued during the year was 

2,923, of which 553 were volumes of more than one hundred pages, and 

the remainder pamphlets. 

The library is especially rich in scientific pamphlets, particularly 

authors’ “extras” of their publications in scientific periodicals ; and it 

is particularly important that this collection should be extended. 

The work of putting the pamphlets into covers was begun in Mareh; 

and at the end of the year, 1,706 pamphlets had been thus bound. 

The library is still in great need of money for the purchase of the 

latest editions of books of reference. Its most pressing necessity, how- 

ever, is more room for the large and constantly increasing number of 

periodicals. 

EXCHANGES AND DISTRIBUTION OF DUPLICATES. 

The customary distribution of duplicate specimens has been continued 

during the year. The importance of this work was well character- 

ized by Professor Baird in his report to the Secretary of the Institution 

in 1861: ‘When it is considered that all these [specimens] have been 
named and labelled by naturalists admitted to be of the highest anthority 

in their respective departments, and that all have thereby the character 

and value of types, many of them belonging to species first described 

from Smithsonian specimens, or serving as the materials of elaborate 

monographs, it will be readily understood how much their systematic 

and judicious distribution by the Institution all over the world must 

conduce to the advancement of science.” 

The extent of the work is shown by the table here presented. Of the 

118 distributions included in the table, 41 were to foreign institutions 

and individuals. 
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Table showing the nature of duplicate material distributed between July, 1885, and July, 
1886. 

Objects. . Specics. | Specimens. 
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The number of applications for drawings and photographs of the 

standard styles of cases used in the Museum, which have been favorably 

acted upon during the year, has been 115. In addition, 57 sample cases 

and drawers have been lent to colleges and other institutions desirous 

of examining their construction, with a view to adopting similar forms 

in their own museums and laboratories. 

The Mexican Geographical and Exploring Commission, from which 

were received valuable coilections of birds and other natural history 

objects, requested to be supplied with a full series of papers, working- 

drawings, ete., in connection with the operations of the Museum. In 

response to this request, a box was forwarded, containing thirteen eyano- 

types of working-drawings of Museum cases, sixteen photographs of 

cases, a complete set of blanks and circulars used in the administration 

of the Museum, together with a set of Museum cireulars and plans of 

the Museum buildings. The Smithsonian Institution and U. S. Fish 

Commission also sent specimens of blanks and circulars. 

The preparation of aset of casts of fishes and reptiles for the Ameri- 

can Museum of Natural History, in New York, was commenced and 
partially completed during the year. 

In October, 1885, the preparation of a duplicate collection of building- 

Stones for the museum above referred to, was completed. This task 
was undertaken in continuation of an engagement entered into be- 

tween the American Museum of Natural History and the late Dr. George 

W. Hawes, while in charge of the collection of building-stones in the 

Museum and of the work of gathering material for the Tenth Census. 

Foreign exchanges.—Exchanges have been made with several foreign 

museums and institutions. Nine mammal skins have been received from 
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the Australian Museum, Sydney. An extensive exchange of ethnologi- 

cal material is being arranged with the ethnological department of the 

Royal Museum of Berlin. Negotiations for an exchange of mammals, 

birds and insects with the Musée d’Histoire Naturelle, Paris, are in 

progress. Thirty-five species of Jamaican fishes have been received 

from the Public Museum of the Institute of Jamaica. From the Cana- 

dian Geological Survey have been received 67 species of Cambrian fos- 

sils; and skeletons of Python molurus and Cercopithecus rufo-viridis, a 
specimen of Pentacrinus and a set of marine invertebrates have been 

sent in exchange. M. Charpy,* director of the Musée d’Annecy, An- 

necy, Haute-Savoie, France, has sent four boxes of minerals, rocks, fos- 

sils, and shells, ete., and an equivalent in Ohio and Cincinnati Silurian 

fossils has been promised in exchange. The museum has sent to the 
Auckland Museum, New Zealand, large collections of ethnological ma- 

terial, bird-skins, ores, and minerals, and has received in exchange 104 

specimens of New Zealand bird-skins. An offer of ethnologieal material 

has been made to Mr. 8. H. Drew, of Wanganui, New Zealand, in ex- 
change for marine invertebrates, fresh-water shells and fossils. From 

the Ecole des Mines, Paris, has been received a collection of French 

minerals, in exchange for which 71 specimens of United States minerals 

have been sent. Dr. Julius von Haast, director of the Canterbury 

Museum, Christ Church, New Zealand, has sent 7 fine specimens oi 

nephrite, and has received a set of marine invertebrates. Dr. von Haast 
has promised to collect skeletons of whales and seais for the National 

Museum, and has offered a series of New Zealand timbers, for which 

ethnological material has been promised. Extensive exchanges have 

been conducted with several of the musées under the direction of the 
Ministére de l’Instruction Publique, Paris. Six boxes of ethnological 
material were sent in August, 1885, and a number of casts of Indian 

heads in March, 1886, to the Trocadéro Museum. The Minister of Pub- 

lic Instruction has recently announced the transmission of 9 vases, from 

the Manufacture Nationale de Sévres, 8 pieces of tapestry from the 

Manufacture Nationale des Gobelins, and some specimens of tapestry 

work from the Manufacture Nationale de Beauvais. An exchange of 

birds, fishes, and shells is being arranged with the Imperial Zoological 

Museum of the Academy of Sciences, St. Petersburg, Russia. Negotia- 

tions are pending with Dr. F. R. Jentink, director of the National Mu- 

seum of Natural History, Leiden, Holland, for an exchange of mammals 

from the East Indies and Africa, for American birds, reptiles, fishes, 

and marine invertebrates. Collections of mammal skins and skulls, 

materia medica, and reptiles have at various times been received from 

the Kurrachee Municipal Library and Museum (James A. Murray, cura- 

tor), in exchange for which 390f specimens of birds and 24 mammals 

have been sent. 

*Deceased. _ 

tTwo hundred and seventy-eight of these were transmitted in 1881. 
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Bird skins have been exchanged with M. Milne Edwards,* of the 
Musée d@’Histoire Naturelle, Paris. 

Dr. T. Jeffrey Parker, Otago University Museum, Dunedin, New 

Zealand, has offered fishes, and desires American species in return. 

Negotiations are pending for an exchange of ethnological material with 

Signor L. Pigorini, director Museo Preistorico-Etnografico, Rome, Italy. 

A series of textile fabrics (manufactured and raw) has been sent to 

Count Ito, minister of the Imperial household department, Tokyo, Japan, 

for the Japanese Government. Four boxes of Japanese porcelains have 

been received from the Educational Department in Tokyo. An exchange 

of mammal skins has been effected with Prof. Tycho Tullberg, Upsala, 

Sweden, and an offer of birds and marine invertebrates in return for 

similar material has been made by the National Museum. 

Seventeen mammal skins have been received from Dr. C. W. de Vis, 

director of the Queensland Museum, Brisbane, Australia. Specimens 

in exchange are being prepared for shipment. Dr. de Vis also offers a 

foetus and skeleton of dugong in exchange for a manatee. This offer 

is now under consideration. Mr. L. Wray, jr., curator of tbe Perak 

Government Museum, Perak, Straits Settlements, has offered to present 

mammals, and to exchange tin-sand and wash-dirt from Perak tin-mines 

for mineralogical or geological specimens from the United States. 

Extensive exchanges have been arranged with Prof. Fernando Fer- 

rari Perez, of the Mexican Geographical and Exploring Expedition. 

PUBLICATIONS. 

Fhe eighth volume of the Proceedings has not yet appeared, although 

the last signature is dated December 7, 1885. A list of the signatures 

of this volume is given in Part Iv of this report. 

During the year Bulletins 23, 28, 29 and 30 were issued, and are briefly 

reviewed here. 

Bulletin 25 forms Part 11 of “ Bibliographies of American Natural- 

ists,” and is.entitled PUBLISHED WRITINGS OF ISAAC LEA, LL. D., by 

Newton Pratt Seudder, 8vo., pp. lix + 278. The list of writings is pre- 

ceded by a biographical sketch. The bibliography is arranged chrono- 

logically. A list of genera and species, discussed and described, is ar- 

ranged alphabetically ; in addition there is a general index. 

The collections of the National Museum were largely increased by 

gifts from Dr. Lea’s collections, and his writings are based, in large 

part, upon this and other material belonging to the National Museum. 

Bulletin 28. A MANUAL OF NORTH AMERICAN LAND SHELLS, by 

~W. G. Binney, 8vo., pp. 528. 

This bulletin is an enlarged edition of a work entitled “The land and 

Freshwater Shells of Novth America, Part 1,” published by the Smith- 

* Before completion of this exchange M. Milne Edwards died, and the negotiations 

were continued with M, Oustalet. 
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sonian Institution in 1869. More attention is given in the present work 

to the subjects of geographical distribution, organs of generation, lin- 

gual dentition, and classification; and species are grouped geograph- 
ically. 

Bulletin 29. “RESULTS OF ORNITHOLOGICAL EXPLORATIONS IN 

THE COMMANDER ISLANDS AND IN KAMTSCHATKA,” by Leonhard 

Stejneger; 8 vo., p. 3882; 8 colored plates and map. 

This work is the result of the author’s explorations in the Commander 

Islands and in Kamtschatka, and contains the conclusions at which he 

has arrived after careful examination of the avifauna of that region, his 
investigations being based both upon material observed and colleeted 

by himself, and also upon specimens in the collection of the National 

Museum. This bulletin consists of three sections: (1) A review of the 

species of birds collected or observed by the author at the Commander 

Islands, and at Petropaulski, Kamtschatka; (2) a synopsis of the birds 

reported to inhabit Kamtschatka; and (5) conelusions. 

The first section, which occupies the larger portion of the work, con- 

tains one hundred and forty descriptions and numerous tables. Be- 

sides technical descriptions there are references to the habits of the birds, 
and a few illustrations. 

The second section, a synopsis of the birds reported to inhabit Kamts- 

chatka, contains a list of one hundred and eighty-six species, an at- 

tempt being made to enumerate allthe species which have been recorded 

from that place. A few names of species accredited to Kamtschatke 

without any reliable authority for the statements, are also included. 

The chief sources from which knowledge of the Kamtschatkan ornis 

is derived, are the explorations of Steller, Vossnessenski, von Kittlitz, 

and Dybowski; and the author has based some of his statements upon 

their writings, as well as upon his own explorations. There is an ap- 

pendix to this section, incorporating information from “ Liste des Oiseaux 

du Kamtschatka et des iles Commandeurs par le Dr. B. Dybowski et L. 

Taczanowski,” with comments by the author. 

The third part—conelusions—is based upon the two preceding sec- 

tions of the work. The relations of the avifauna of the peninsula to 

that of the islands are briefly discussed, and are exhibited chiefly in the 

form of tables giving the cireumpolar, palarctic, Pacific, American, 

Siberian, East Asiatic, and other forms. The residents and migrants 

are described at some length, and are catalogued in tables. 

Bulletin 30. BIBLIOGRAPHY OF PUBLICATIONS RELATING TO 'THE 
COLLECTION OF FossiL INVERTEBRATES IN THE UNITED STATES 

NATIONAL MUSEUM, INCLUDING COMPLETE LISI'S OF THE WRITINGS 

OF FIELDING B. MEEK, CHARLES A. WHITE, AND CHARLES D. WAL- 

corr, by John Belknap Marcon, 8vo., pp. 333. 

This Bulletin is third in the series of “ Bibliographies of American 

Naturalists,” and consists of four parts: I, A biographical sketch and 

list of the published writings of Fielding Bb. Meek; 11, Published writ- 
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ings of Charles Abiathar White, introduced by a short biographical 
sketch; m1, A list of the writings of Charles Doolittle Walcott; tv, 
Bibliography of publications based upon the paleontological collec- 

tion of the National Museum, by J. W. Bailey, F. A. Conrad, J. D. Dana, 

C. G. Ehrenberg, James Hall, Angelo Heilprin, Alpheus Hyatt, Jules 

Marcou, J. S. Newberry, D. D. Owen, James Shiel, B. IF. Shumard, R. 

P. Whitfield, and a bibliography of the writings of J. W. Bailey, I. N. 
Nicollett, H. A. Prout, B. F. Shumard. 

The manuscript for Bulletin 31: THE NORTH AMERICAN SPECIES OF 

SYRPHID&, by S. W. Williston, A. M., M. OS was sent to the Public 
Printer on January 11. 

In order to insure a more systematic and satisfactory criticism of the 

papers offered for publication in the Proceedings and Bulletin, an advi- 

sory committee composed of Dr. Bean, chairman, Professor Mason, Dr. 

Steineger, Professor Ward and Mr. True, has been appointed to ex- 

amine manuscripts offered for publication. 

Part Iv of this report contains a statement of the publications of the 

Museum during the fiscal year, and also a bibliography of the papers 

by officers of the Museum, and by other investigators whose writings 

are based upon Museum material. The authors of these papers num- 

ber 71, 26 of whom are connected with the Museum, 8 being honorary 

officers. The papers number 523, and are thus distributed under the 

following subjects : 

Subjects. seum offi-|investiga-| Total. 
cers tors 

INE RETA alt Cet NO ES Se ee 4 0 4 
IMGIOGING) 2Jocé cect coegd See acd ese Obe eS Coo eRbOe Bases 5 0 5 
JO HAVIN eb ecobscpe saecqsonosc EECo Dace coDeee senor 38 0 38 
GN TE SO kS odcccricncd DaIODe ROOD EHO CE OOS nore Senos 9 6 15 
Tey IS at Jie, ick Cacia SOS GOH ODES Ue DCEO Bene cae aaa es 37 19 56 
ISH ESeian erie close sic sites cy see Sehceiceelnce oan 12 32 44 
IMG USCS cro ae ohe aire oe isi aise meer a\s ioioeb ts ckomrels 7 4 11 
HnSGEtS) bee omdcy CRE Ate pean cease neta sepa pease 57 2 = 3) 
MarineUnvertebrates)s-s-6---vlscc5si:ss ees nee e d= 6 8 14 
TnMeniebratewl OSSIIS: <2. eet Aoi eee ict eam et eee 4 1 5 
JAB INIC. 34 2Ge BSS AS nee REE ocr) heey ame ne ae 0 2 2 
Mimie@nal see te ot-0) sc sins sod cewanseioes ocelot sco mees 2 1 3 
HEVGHOLO Ogee en tao Sy aso Sam eel eae aiaps aN Sininin Sasa 2 0 2 
HRS WT A ee cs) EL a Res Bn 3 1 4 
CHIOMNSURY goss a sts cio B ose ow ete Se eco Ses Sh Lk ; 1 1 2 
Experimental Physiology and Histology.....--..-.-. 0 17 17 
WINGLONC Oar atte as aia = oe Onts eee ee canes sos e 19 0 19 
ARG ST yy 0h. 08 5k Se ec) Spe Se ae oe i 0 1 
Biography and Bibliography ---. -..--.--.----.----: i 1 2 
MUSCOIMAMC OUR Beats (5. so Soe re oe teil. Sete cide ele 19 1 20 
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VISITORS. 

ON NATIONAL MUSEUM, 1886. 

During the year* the number of visitors to the Museum Building has 
been 17 4.295, or an average of 563 persons each day, and to the Smith- 

sonian building $8,960, or an average of 288 each day, as shown in the 

following table: 

Smith- 
Month. Seats sonian 

wvOMS: | Building. 

1885. 
Maliycesciloe fe sisnes See ewe eiee eens Sl 2iwe Selo dels eRe pee eee 12, 509 6, 219 
NU UB Ute a= cata eee oteern = eels io acne eh aie cs cic= SSE erate 12, 574 9, 484 
NOPUEMPER sso ssewe sce sese doce ca Scns olscc eke See ene 14, 520 8, 313 
Octobersasa = Stone ieee ace bee aac aa hoe ecislcue! ndidcimebeneeere ne 14, 001 6, 487 
INOWMERUD OIemeeisctrs icteie: teas Oe araia sic ase cuacne cia ee ete eee ee 12, 164 5,774 
DeCeMberieniace(sasisisisccciste sete esa n es wae Seu seclewe sensors 15, 463 7,550 

1886. 
PANU ALY 2 ec. seisic/e eels ce cisloetetem aa ueem since eis Geloemaeeetoee eee oe 12, 057 6, 235 
RGD ENA Bye se Systeis ce mip eieciee ates tole eee tars Sey m yelisiele ote eeieretee eet 14, 398 6, 373 
Nam Chaco. 5 cteclsis min eta tesa aa om Gyatetein ea ae Sines win aieltian drersiale ee ese 16, 935 8,194 
JANI TIL Fee ss hawre ce et Neel eid niche mals Woelereleee Sucte wee wide beasic ae ae oon te 20, 099 9, 318 
MLV piste ayer epee oernegs Seta Cia fete mien Male ce ccc, eee Ce MeE meets 15, 034 7, 261 
CRO aye Sen a Fe tect 5 oh ltl OE ate AORN a ie MPD UN vo Re Fh Ep Ea 14, 471 eee 

174, 225 88, 960 

The total number of visitors to both buildings since the record was 

first kept is given below: 

Museum (Smithsonian 
HORS Building. | Building. 

USER ee pee teh kel eS ene to ee seers ceteris “150.000 | cae eee 
PSS2 ee eee See cee nec talces besa Leer bsp mcs eeetinees ce soe $167, 455 152, 744 
TERS om eee eet ecco, em eee alee ce ane wien eis eerste 202, 188 104, 823 
ASSAY Bol: ae ES oh at IS ye Ie Ses Oc ee Nae eee ak 1953322 91, 130 
ite) (Gil aad hohe) Coo S Rasen dasa s6 Gees S pas ach aso 44 107, 365 60, 438 
HBSS—OOl LE owas s os clowe os Cee oe oni rennin ctusemens meee 174, 225 88, 960 

aLOUAIS Oo eae eee eam scee teat Seen ee cote cease ese eee 996, 485 498, 085 

* Estimated on basis of register. 

t Estimated on basis of attendance from February 8 to December 31. 

STUDENTS AND LECTURES. 

As in previous years, all reasonable applications for permission to 

study the Museum collections have been granted. Mr. G. F. Matthew 

studied the Lower Cambrian fauna of New Brunswick in the Depart- 
ment of Paleozoic Invertebrate Fossils. Dr. C. Hart Merriam, Dr. R. 

W. Shufeldt and others have published paperst based upon material 

~ * The Museum was open to the public 809 days in the year. 

t See Part 1v of this report. 



REPORT OF ASSISTANT SECRETARY. a F) 

belonging to the Museum. Mr. R. bB. Riggs, under Professor Clarke’s 

direction, made full analyses of the lepidolites from Maine, and the ery- 

ophyllite and aurite of Rockport, Mass., belonging to the Museum col- 

lection, and Mr. George F. Kunz has prepared a description of the col- 

lection of gems and ornamental stones.* The material belonging to the 

Department of Mollusks which was taken north of Cape Hatteras, has 

been retained for study by Prof. A. E. Verrill, at New Haven. During 

the winter Prof. KE. D. Cope was engaged at the Institution upon special 

work, on the collections of reptiles; in the course of which he identi- 

fied all the undetermined Batrachia in the Department of Reptiles, and 

identified and described collections made by the various correspond. 

ents of the Institution in Mexico and in Central and South America. 

He also completed 650 pages of the report upon the Batrachia of North 

America. Mr. H. J. Biddle examined a large series of ores from Mex- 

ico and Missouri, and metallurgical specimens acquired for the Museum 

at the New Orleans Exposition, making in all 2,400 determinations. 

Prof. Fernando Ferrari-Perez, of the Mexican Geographical and Ex- 

ploring Commission, at the close of the New Orleans Exposition, and 

at the invitation of the Institution, brought to Washington for exami- 

nation a large collection of natural history specimens. Every possible 

facility was offered him at the Institution for the arrangement and 

study of this collection, the curator of birds and the curator of mam- 

mals assisting him in determining the species. The visit of Professor 

Perez resulted beneficially for the Museum, since a large portion of this 

collection was given the Museum in exchange for material afterwards 

sent him. The curator of birds says concerning the collection of birds 

received from the Commission: “ This exceptionally fine collection, as 

regards preparation of the specimens, which had been mounted entirely 

from fresh specimens, was of very great interest and benefit to the 

department, affording as it did several suggestions of practical value 

and much-needed material for study, including no less than five more 

or less remarkable new species.” <A catalogue of this collection was 

prepared by Prof. Ferrari-Perez and was published in Proceedings U. 

S. National Museum, Vol. 1x, pp. 125-299. 
A number of students were granted permission to associate them- 

selves with a department in the Museum as volunteer workers. Lieut. 

T. Dix Bolles, U. S. Navy, rendered valuable assistance in the Depart- 

ment of Ethnology. Mr. H. H. James was received into the Mineral 

Department. Lieut. Charles Barnes, U. 8. R. M., spent a short time in 

the osteological laboratory previous to his departure for Texas. In the 

taxidermist’s laboratory Mrs. Berdell and Mr. William Crane received 

instructions in skinning birds and making bird skins. Mr. E.'S. Lewis 

studied in the Department of Lithology and Physical Geology. Hight 

pupils have been instructed in Photography: Mr. George P. Merrill, 

Mr. J.T. Brown, and Mr. W. Hough, of the Museum; Mr. O. H. Dodge; 

*Popular Science Monthly, April, 1886. 

H, Mis, 170, pt. 2-—3 
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Lieutenant Winterhalter and Dr. Nash, of the U.S. Navy; Mr. Thomas 
Lee, of the U.S. Fish Commission, and Mr. H. L. Turner, of the Geo- 

logical Survey. Mr. Dodge has already rendered valuable services in 

photography to the Museum. Mr. Merrill has photographed for his 

own department numerous stone quarries, mud cracks, drift bowlders, 

ete. From Mr. Thomas Lee have been received several valuable nega- 

tives which he made on the cruise of the Albatross. 

The Saturday Lectures, given under the joint auspices of the Anthro- 

pological and Biological Societies of Washington, were delivered, as in 

previous years, in the Lecture Hall. The programme of the course was 

as follows: 

Saturday, March 6.—Mr. WILLIAM HALLOCK: The Geysers of the Yellowstone. 

Friday, March 12.—Prof. WILLIAM HaRrkKNEsSS: How the Solar System is Measured, 

Saturday, March 30.—Prof. T. C. MENDENHALL: The Nature of Sound. 

Saturday, March 27.—-Prof. F. W. CLarky“: The Chemistry of Coal. 

Saturday, April 3.—Dr. C. Warr MERRIAM: The Migration of Birds. 

Saturday, April 10.—Dr. WASHINGTON Matrnews, U. 8. Army: The Gods of the 

Navajos. 

Friday, April 16.—Dr. D. B. Simmons: Social Status of the Women of Japan. 

Saturday, April 24.—Prof. W. K. Brooks: ‘Life. 

Saturday, May 1.—Mr. Lester F. Warp: Heredity and Opportunity. 

Saturday, May 8.—Dr. J. 8. Bivyines, U. 58. Army: Animal Heat. 

(f) MEETINGS OF SOCIETIES. 

As in previous years, several societies have availed themselves of the 

privilege of using the Lecture Hall for their meetings. These have 

been the National Academy of Sciences, the Biological Society of Wash- 

ngton, Entomological Society of Washington, and the Meteorologists? 

Convention. 

Since the papers read at the meetings of these societies have in many 

instances related to the work of the Museum, and were illustrated by 

Museum specimens, the titles are given below: 

NATIONAL ACADEMY OF SCIENCES. 

(Meetings April 20, 21, 22, 1886.) 

x. K. GILBERT.—The Geologie Age of the Equus Fauna. * 

T. Sterry Hunt.—The Cowles Electrical Furnace.* 

{. D. Copr.—On the Phylogeny of the Batrachia.* 

3. D. Copr.—On the Phylogeny of the Placental Mammalia.* 

H. A. Newron.—The Comet of Biela.* 

Exvias Loomis.—Areas of High Barometric Pressure over Europe and Asia. 

S. H. Scupprr.—The Cockroach in the past and in the present.t 

ALFRED M. Mayrer.—On the diathermancy of Ebonite and Obsidian, and on the 

production of Calorescence by means of screens of Ebonite and Obsidian.t 

AtrreD M. Mayrr.—On the Coefficient of Expansion of Ebonite.t 

ALtrrep M. Mayrr.-—On the determination of the Cubical Expansion of a solid by 

a method which does not require calibration of vessels, weighings, or linear measure. t 

ALFRED M. Mayrr.—On Measures of absolute Radiation. t 

E. D. Corr.—On the Geology of the region near Zacualtipan, Hidalgo, Mexico. 

{Read April 22. *Read April 20. tRead April 21. 
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Epwarp S$. Morse.—On ancient and modern methods of arrow release.* 

Turopore GitLt.—The ordinal and super-ordinal groups of Fishes. 

H. A. RowLanp.—On the absolute and relative wave lengths of the lines of the 

Solar Spectrum. t 

Woxtcorr Gibbs.—Platinous compounds as additive molecules. t 

IrA REMSEN.—Iniluence of Magnetism on Chemical Action.t 

ALEXANDER GRattAM BELL.—Upon the Deaf and Dumb of Martha’s Vineyard (con- 
tinuation of research relating to the ancestry ot the Bo 

S. P. LanaLuey.—On the Invisible Spectra. 

G. F. Becker.—Cretaceous Metamorphic Rocks of California (by invitation).t 

OGpEN N. Roop.—On color contrast. 

CuHarLes D. Watcorr.—Classification of the Cambrian System of North America 

(by invitation). 

A. W. Wricut.—Crystallization of Platinum by means of the electric discharge 

in vacuo.t 

W. K. Brooxs.—The Stomatopoda of the “ Challenger” collection. 

W. K. Brooxs.—Budding in the Tunicata. 

A. W. Wricur.—Eftect of Magnetization on the electrical resistance of Metals. 

Rk. Kk. Peary, U. 8. Navy.—On a proposed expedition into the interior of Green- 

Jand during the present summer with Disco as a base (by invitation). 

BIOLOGICAL SOCIETY OF WASHINGTON. 

The first of the fortnightly meetings held during the year was the 

eighty-second regular meeting of the society. 

(October 31, 1885.) 

MarsHaLL McDonaup.—Fish-culture a necessity for the maintenance of the shad 

fishery. 

WitiiamM H. Datt.—Deep-sea Mollusks and the laws illustrated in their develop- 
ment, 

RicHarb RaTHBUN.—Remarks on the Wood’s Holl Station of the U. S. Fish Com- 

mission. 

Romyn Hircucock.—Notes on the Red Snow, with exhibition of specimens. 

(November 14, 1885.) 

RicHarp RaTHBUN.—Remarks on the Wood’s Holl Station of the U. S. Fish Com- 
mission. 

W.S. BARNARD.—Specimen mounting case and method. 

Joun A, RypDER.—A new and practical system of raising oysters on a large scale. 

Frepverick W. TRuUE.—On a spotted dolphin apparently identical with the Pro- 

delphinus doris of Gray. 

(November 28, 1585.) 

THEOBALD SmitTu.—A simple device for storing cover-glass preparations illustra- 
tive of bacterial disease. 

W.S. Barnarp.—1. Environmental digestion; 2. Specimen mount, tube-holders, 

labels and stoppers. 

C. Harr MerriaAM.—The work of the U. 8S. Department of Agriculture in economic 

ornithology. 

Cuar.Les D. Watcorr.—Evidence of the loss of vital force in certain Trilobites on 

approaching extinction. 

FREDERICK W. Tr RUE. —A new study ofthe American poc ket-ré ats: genus Dipodomys. 

* Read April 21, t Read April 2 22, 
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(December 12, 1885.) 

J.M. Furnt, U. S. Navy.—Exhibition of representative specimens of Moraninifera 

from the dredgings of the U. S. Fish Commission steamer Albatross. 

Romyn Hircucock.—The Red Snow. 
W.S. BarnarpD.—Digestion; environmental, etc. 

3 V. Rirry.—The Mildews of the Grape-vine. 
. Harr MerriaM.—Description of a new subspecies of the common eastern Ci:ip- 

Sata Tamias striatus. p 

(December 26, 1885.) 

C. Harr MerrIAM.—Contributions to North American Mammalogy. 1. The genus 

Tamias. 
FranK H. KNowLToN.—Multiplication in the Gynecium of Datura stramonium, L. 

Otis T. Mason.—Mautilations of the human body. 

On January 9 and 23, 1886, the sixth annual meeting (eighty-seventh and e Gitaiee 

eighth regular meetings) for the election of officers was held. 
On February 6, 1886, the annual address was delivered by Mr. G. Brown Goode, the 

president of the Society, the subject being “The beginnings of American Natura! Iis- 
LOD 

(February 20, 1886. ) 

RoMywn HitcuHcock.—Demonsiration of the resolving power of a new one-sixteenth- 

inch objective. . 

D. £. SALMON and THEOBALD SmiTtu.—On a new method of producing immunity 

from contagious diseases. 

C. V. Rirey.—A carniverous butterfly larva 

LEsrer F. Warpd.—The Plane-tree and its ancestors. 

C. Hart MerriaM.—Contribution to North American Mammalogy. 2. Drseriptivn 

of a new species of Aplodontia. 

GEORGE VASEY.—New and recent species of North American Grasses 

(March 6, 1886.) 

GORGE VASEY.—New and recent species of North American Grasses. 

CHARLES HALLOCK.—Hyper-instinct of animals. 

W.S. Barnarpd.—Exhibition of a fungus, with remarks. 

H. G. Beyrr, U. 8. Navy—Remarks on Antipyretics. 

(March 20, 1886.) 

D. E. SALMON and THEOBALD Smirn—Notes on some biological analyses of Poto- 

mac sy mei atte 
H. G. Bryer, U. S. Navy—Remarks on Antipyretics. 

Was: EE of a fungus, with remarks. 

FRANK H. KNowWLToN—Additions to and changes in the Flora Columbiana for 

1885. 

FRANK BakER and J. L. Worrman—Recent investigations into the mechanism of 

the elbow-joint. 

(April 3, 1886.) 

FRANK Baker and J. L. WortTMAN—Recent investigations into the mechanism of 

the elbow-joint. 

Joun B. Smirn—Some peculiar secondary sexual characters in the Deltoids, and 

their supposed function. 
C. Hart MerrtaM—Contributions to North American Mammalogy. 3. Deserip- 

tion of a new subspecies of Gray Squirrel, ; 
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R. W. Suuretptr, U. 8. ARMy—Some early, and as yet unpublished, drawings of 

Audubon. 

TuHeopore Gitt—The characteristics and families of iniomous fishes. 

(April 17, 1886.) 

Turopore Gitt—The characteristics and families of iniomous fishes. 

Frepreric A. LucAs—Notes on the vertebrae of Amphiuma, Siren, and Menopoma. 

EreDERICK W. TruE—1. Exhibition of a wood hare with abnormal growth of 

fur. 2. Some distinctive cranial characters of the Canadian Lynx. 

R. k. C. Srearns —Instances of the effect of musical sounds on animals. 

Joun B. SmrrH—Ants’ nests and their inhabitants. 

(May 1, 1886.) 

R. E. C. Srearns—Instances of the effect of musical sounds on animals. 

Joun A. RypER—The evolution of the mammalian placenta. 

T. H. Bean—The trout of North America, with exhibition of specimens. 

Witiuiam H. Darit—l. On the attachment of Lingula, with exhibition of speci- 

mens. 2. On the divisions of the genus Pecten. 

(May 15, 1886.) 

Joun B. SmirH—Ants’ nests and their inhabitants. 

T. H. Bean—The trout of North America, with exhibition of specimens. 

L. O. Howarp—On some new Chaleidide. 

C. Harr MerrramM—Habits of the Short-tailed Shrew. 

(May 29, 1886.) 

Jonn B. Smiru—Ants’ nests and their inhabitants. 

T. H. BEAN—The trout of North America, with exhibition of specimens. 

L. O. Howarp—On some new Chaleidida. : 
LEsTER F. Warp—Exhibition of a specimen of the Palo la Cruz, or Wood of the 

Cross. 

ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

(November 18, 1885.) 

Orro LUGGrER—On the earlier stagesand habits of Cania dimidiata. 

B. P. MANN—On the Dewey decimal system of classifying and arranging books. 

J.B. Smirn—On Dr. Gerstecker’s paper on the systematic position of the genus 

Pleocoma Le C., - 

L.O. Howarp—On Thoracaniha floridana Ashmead, 

(December 3, 1885.) 

B. Smrriu—On the oceurrence of Pleocoma Behrensi in Utah Territory. 

. B. SMitu—On the larva of Aphorista vittata. 

V. Ritey—On the larval habits of Lirws macer and L. parcus. 

E. A. Scuwarz—On the food-habits of an undescribed calandrid beetle. 

O. Howarp—On the laryal respiration in Corydalus cornutus. 

B. P. MANN—On the use of the Dewey decimal system. 

(January 7, 1886. ) 

Annual address of the retiring President, Prof. C. V. Riley. 

H. OsBorN—Observations on certain species of Hemiptera. 
Orro LuGGER—On the life-habits of Mesites subeylindricus and Platypus flavicornia. 

C. V. Ritey—On the larve and pup of Aphorista vittata and Epipocus punctatus. 
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(February 12, 1886.) 

C. V. Ritey—On the food-habits of the larva of Fenesica tarquinius. 

L. O. Howarp—On the Chalcid genus Podagrion. 

Orro LUGGER—On a new pattern of Aquarium. 

J. B. Smira—On the odoriferous apparatus in Lepidoptera. 

(March 4, 1886.) 

LL. O. Howarp—On a parasite of Cynips quercus-saltatorins. 

J. B. Smrra—On the structural characters of the Afttacine and Ceralocampine. 

GORGE Marx —9n the structural characters of Thelyphonus giganteus. 

E. A. ScuwarZz—On the rediscovery of Rhyncolus corticalis Boh. 

(April 1, 1886.) 

EK. A. Scawarz—On the life-history of some North American Scolytide. 

J. B. Smrra—On some features in the structure 6f the family Satwrniide. 

(May 13, 1886.) 

GEORGE Marx—On the structural characters of the genus Phrynus und on the 

classification of the family Phrynide. 

E. A. Scowarz—Ou the oviposition of Xyleborus celatus and on the galleries of 

Monarthrum mali. 

(June 3, 1886.) 

J. B. Smiru—On the scent organs in the males of Leucarctia acrwa and Pyrrharctia 

isabella. 

E. A. Scawarz—On a new food plant of Pieris rapa. 

Otro LuUGGER—On the introduction of certain foreign Coleoptera into North 
America. 

Orro LUGGER—On the fertilization of Cypripedium acaule and the Hard Maple. 

L. O. Howarp—On a remarkable case of muscular foree exhibited in Canthon 

vigilens. 

E. A. Scuwarz—On the Braconid parasite of Pissodes strobi. 

A convention of meteorologists was held on February 24 and 25: 

reneral William B. Hazen, Chief Signal Officer, in the chair. 

2. CURRENT ADMINISTRATIVE WORK. 

(a) BUILDINGS AND LABOR, POLICE AND PUBLIC COMFORT. 

The regular staff for police and inspection under the supervision of 

Henry Horan, superintendent of buildings, has included an assistant 

superintendent, a clerk, an inspector, eight watchmen, five door-keepers; 

for construction, care of buildings, and repairs, five carpenters, a painter, 

and a stone-cutter ; for labor and cleaning, nineteen laborers (three of 
whom are constantly detailed to watchmen’s duty), three attendants, and 

five cleaners. For heating and lighting there were employed an engi- 

neer and, for the greater part of the year, five firemen. In the depart- 

ment of police and inspection, the services of an assistant superintend- 

ent and four watchmen have been dispensed with. For construction 

and repairs, the foree has been decreased by three carpenters and two 

painters. 
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The following abstract of the report of the Superintendent of Build- 

ings for the year will serve to show the various ways in which the me- S$ y J 
chanies and laborers have been employed: 

July.—The unloading and storage of the metallurgical exhibits from Philadelphia 

were completed. The arrival from the New Orleans Exposition of the Smithsonian col- 

lections commenced, and the boxes as soon as received were stored temporarily in the 

lecture hall. This was a work of great labor, and demanded the assistance of almost 

the entire laboring force. A portion of the collection of fossil plants was removed to 

the northwest gallery in the Smithsonian building, which had been assigned as a Jab- 

oratory for the department. The Indian spears were removed from the Anthropolog- 

ical Hall in the Smithsonian building to the northeast gallery, for classification and 

re-arrangement. Theexhibit of the Department of Agriculture at New Orleans was 

received and placed in the Museum building. The shelving in the main hall of the 

Smithsonian building—devoted to the display of mounted birds—was changed in 

accordance with the wishes of the curator of birds. This work occupied the time of 

carpenters and painters for several weeks. Five one-fourth unit sections were con- 

structed for the Department of mammals, and the flat-top cases in which the gem col- 

lection had been exhibited at New Orleans were restored to the Mineral Hall. 

August.—The carpenters commenced fitting and arranging shelving in the floor- 

upright cases in the west hall. Nine pedestals for the Department of Comparative 

Anatomy were finished and placed in the Exhibition Iall. 

September.—The erection of anew case for the Department of Birds was commenced. 

The work of making and fitting shelving for the slope cases in the Department of 

Minerals, and the construction of diaphragms for the cases in the Department of 

Metallurgy were begun. The wooden annex building was moved 60 feet towards the 

west. Slope cases were arranged in the Gothie Hall, Smithsonian building, for the 

reptile casts. Table-cases were arranged in the laboratory and exhibition hall of the 

Department of Mollusks, and five hundred trays fitted for the same. 

October.—Screens were placed along the galleries in the Smithsonian building in 

order to secure greater privacy to the curators to whom laboratories have been as- 

signed there. The columns and walls of the main hall of the Smithsonian building 

were cleaned and repainted. The boat models, returned from New Orleans, were un- 

packed and replaced on exhibition in the hall assigned to the section of naval archi- 

tecture. A portion of the metallurgical exhibit in the west hall of the Museum 

building was transferred from temporary pedestals te exhibition cases. The Mexican 

casts were installed on pedestals prepared by the carpenters for their reception. A 

large number of empty cases were removed from the northeast court. The re-opening 

of the Exposition at New Orleans caused the repacking and reshipment thither of a 

large portion of the exhibit of the State Department, which had been transferred to the 

custody of the Museum. Shelves were arranged in the balconies of the rotunda for 

the reception of living plants. 

November.--The collection of musical instruments was removed from the east hall to 

the north hall, and the ethnological exhibits were re-arranged. 

Models and relief naps, received from the Geological Survey, were placed upon ex- 

hibition. Shelving was arranged around the west basement of the Smithsonian 

building for the convenience of the department of fishes. The repair of eases in- 

jured on the journey to and from New Orleans was commenced. The work-rooms of 

the taxidermist and osteologist, in the annex building, were ceiled. The collection 

of scientific instruments wasremoved from the east to the north hall. 

December.—Skylights were placed in two of the rooms on the west balcony and in 

one room on the south baleony. The “knock-down” cases from New Orleans, which 

had been temporarily stored in the lecture hall, were removed to the east entrance, 

preparatory to being taken apart and placed in storage. <A re-arrangement of the 

mass of material in the Armory building was effected, under the supervision of the 
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registrar. A partition was built in the northeast end of the annex building, and the 

gallery and ceiling extended. 

The hip-cases, returned from New Orleans, were placed in the hall devoted to the 

fishery exhibit, and the fish-casts removed from the southeast court and arranged in 

them. The radiators were removed from along the wall in the northeast court further 
out into the hall, in order to admit the wall-cases intended for the display of furs. An 

experiment was made in frosting one of the windows in the main hall, Smithsonian 

building, in order to exclude the strong sunlight from the bird exhibit. A new style 
of case, resembling a bay window, was constructed for the northeast court, and 

proved satisfactory. The locomotive ‘‘John Bull,” presented to the Museum by the 

Pennsylvania Railroad Company, was removed from the Armory building and placed 

on exhibition in the north hall of the Museum building. Shelving for cases, the fit- 

ting of locks and of trays, the construction of packing-boxes, the glazing of cases, 

the erection of screens, painting of walls, etc., the construction of new doors for some 

of the cases used in the department of birds, the relaying or floors, the fitting up some 
of the galleries in the Smithsonian building, and the construction of pedestals for 
exhibition purposes, occupied a great deal of time. 

January.—The construction of a half-pillar case was commenced. The work of 

making diaphragms for hanging photographs in the Fishery Hall was continued. A 

small room on the south balcony was fitted up for the curator of plants. The long 

hip-case in the Fishery Hall was painted and glazed. All the boxes, ete., which had 

been stored in the Lecture Hall, were removed, and the hall prepared for the course of 

Saturday lectures, to commence March 6. Pedestals were made for the Egyptian 

figures in the north hall. Much time was spent by laborers in clearing snow from 

the sidewalks. The dark room on the second floor of the northwest pavilion was 

fitted with shelves. A file-case was constructed for the assistant director’s office. 

The Jarge Indian canoe in the section of naval architecture was suspended from the 

ceiling. Several of the doors leading to the vaults and storage-rooms in the Smith- 

sonian building were lined with tin, with a view to rendering these apartments com- 

paratively fire-proof. The totem-posts were removed from the statuary hall to the 

south wall of the west hall. 
February.—A portion of the annex building was partitioned off as a laboratory for 

the Invertebrate Fossils. A railing was built in the Pottery Hall, thus cutting off a 
portion of the hall required for assorting and repairing specimens. The construction 

of settees for the rotunda was commenced by the Museum carpenters. The shelving 

in some of the cases in the Anthropological Hall was refitted. 

March.—The tin roof over the Gothic Hall, Smithsonian building, was repaired. 

A railing was built around the lecture hall to protect the Catlin pictures, and in 

the section of naval architecture as a protection to some of the boat models which 

are fastened against the wall. An extension of the diaphragms to which the Catlin 
pictures are fastened was commenced. A sloping map-case for the department of 

lithology was completed. An old vault under the north entrance to the Smithsonian 
building was fitted with shelving for the storage of fish-casts, molds, etc. The settees, 

diaphragms, ete., already referred to, were painted, and also the five pine table-cases 

for the department of invertebrate of fossils. The Peruvian pottery was removed 
from the Smithsonian building to the Museum. Two storage rooms in the west base- 

ment of the Smithsonian building were arranged with shelving for the departments 

of marine invertebrates and mollusks. The Indian pottery, which had been stored 

behind the wall-case in the northeast court, was removed to the basement rooms in 

the east wing of the Smithsonian building. Three arch-screens were finished by the 
Museum carpenters. Unit table-cases were painted for the department of ethnology, 

and a double arch-sereen was erected at the entrance to the lecture hall. Work 
upon eight settees for the Rotunda were commenced by the Museum carpenters. 

April.—The construction of a large open secrecn by the Museum carpenters for the 

west entrance was commenced. ‘The telephone room was frescoed and painted. A 



REPORT OF ASSISTANT SECRETARY. Al 

large case was made for the filing of duplicate labels. The large sheet of plate glass 

was fitted in the fur-seal ease. A large sink with water connection was provided for 

the annex building. The collection of snow-shoes was removed from screens in the 

east hall and arranged on diaphragms over pier-cases, 

May.—The painting of some old flat-top cases in the main hall of the Smithsonian 

building, for the department of mollusks, was commenced. Carpenters were en- 

gaged for eight days in making alterations in the large wall-case at the west end of 
the Anthropological hall, Smithsonian building. Casters were placed on some of the 

cases in the southeast court, thus removing the cases and their contents out of the 

way of dampness. The large wall-case just referred to was painted. Work was 

commenced on the preparation of two hundred oak blocks for the installation of 

spears. <A car-load of specimens received from New Orleans was stored in the south- 

east court. 

June.—The construction of settees for the Rotunda was completed. The large ebon- 

ized cases for the Pottery hall were glazed, and locks were adjusted to cases in the 

departments of lithology and comparative anatomy. Much was done in painting 

walls, glazing and painting cases, diaphragms, pedestals, blocks, and label frames. 

During the year, besides the regular force, there were employed additional carpen- 

ters, laborers, and painters, as occasion demanded. 

(0) ELecTRIC SERVICE. 

In the basement of the Smithsonian building and in the main and 

anthropological halls there have been placed electric call-bells for the 

purpose of calling the superintendent during business hours and the 

watchmen during the hours after the building is closed to the publie. 

Signal buttons have been placed near the bells. 

The watch-clock system, which has been in use for eight years, has 

been re-constructed and put in good order. Three electric time-clocks 

have been placed in the main exhibition hall and connected with the 

standard clock in the Museum building. The annex building, carpenter- 

shop, and paint-shop have been furnished with watch-clock service. 

A large gong has been placed outside of the east entrance for the pur- 

pose of calling employés outside of the main building. 

The library has been connected with the office of the mammal depart- 

ment by means of a call-bell, and the engine-room is now similarly con- 

nected with the photograph gallery. 

The time service, watch-clock service, and call-bell service have been 

kept in good order. 

An electrical hydrostatic indicator has been placed in the Armory 

building. 

Two eall-bells have been placed in the south towers. The time clocks 

are worked by a battery of fifty cells, a battery of forty-five cells work- 

ing the other systems. These are in excellent condition. 

Considerable difficulty has been encountered in keeping the in- 

trenched wires in order, on account of the heat and condition of the 

trenches. 

A list of the electrical apparatus in the National Museum at the end 

of June, 1885, was given in the last report,* since which date no im- 

portant additions have been made. 

* Pages 27-29. 
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(ec) CASES AND FIXTURES. 

During the year ending June 30, 1886, $21,521.24* was expended out 

of the $40,000 appropriated for furniture and fixtures, for exhibition 

cases, screens, unit drawers and trays, tablets, stands, unit boxes, lum- 

ber, plate glass, locks, brackets, and other necessary fittings; $3,171.93 

has been expended for glass jars for holding specimens; $632.91 was 

expended for furniture for exhibition halls and offices; $1,771.96 was 

expended for apparatus for laboratories, halls, and repairs; $278 was 

expended for grate and boiler fixtures—a total of $27,376.04. 

There was also expended, out of the furniture and fixtures appropria- 

tion, for wages of mechanics and laborers, and salaries of property clerk, 

accountant, copyist, and other necessary employés, $12,578.91,t leaving 

a balance of $45.05. 

(d) PROPERTY AND SUPPLIES. 

The methods employed in the department of supplies have been 

greatly improved during the year under the administration of W. V. Cox, 

chief clerk of the Museum. The force of clerks has been temporarily 

increased, and steps have been taken toward the completion of the 

records, some of which were in an imperfect condition, owing to the 
rapid growth of the Museum since its reorganization. 

Experience has proven that when a large supply of articles is kept 

in stock there is a greater tendency to waste and extravagance than 

when the supply islimited. In other words, no economy has been found 

* The following cases, screens, unit drawers, ete., have been made for the Museum 
during the year by outside constructors : 

25 mahogany unit table cases.........-. $2)1'50;,00) (el oparsrorm Coons. 252 eee nea -ce eee 83. 50 
15 whe pine unit table cases........-. 672.45 | 15 mahogany and ash frames..-.....--.- 26. 26 
16 mahogany half unit table cases..--. 768;,00. |, lusvhite pine Das. J--— 2. .c-jasae sce 20. 00 
5 whee pine half unit table cases.-.... 150.00 | 5,429 unit drawers and trays .......---. 2, 871. 74 
2 white pine Salvin bird cases. ......--- 157.88 | 54,440 pasteboard trays, boxes, and 
1 white pine sectional library case. --.- 21.00 COVODS rane oc ce teen enema ese 1, 209. 69 
4 white pino 3-unit table cases .......-. 78.40 | 14,984 tablets for mounting specimens. . 935.18 
1 white pine card catalogue case. .-..--- 16.00 | 763 bird stands and wire nests. -.------- 95, 96 
WRISEN SINC CON CASES casku waco cuteweviehs 478.00 | 100 insect boxes and cork for lining. --.- 128. 50 
1 white pine photo-microscope case ---. 36.00 | 18,200 label-holders..-..........-...---. 85. 55 
LwDitepine tle Ck&sO2- cenemeen= eee 32.00) |i, 689) plate laSet scene einen eee ele 2, 924. 43 
2INSLUALIUM CASES Hee ares cae wise einen ais TG5(00 7 GeO LOCKS) 2pccncneceasnceceeecedeeern 817. 95 
10 redwood insect cases.......-----.---- 607.00 | 1,000 brackets and hooks.......-..-...- 199. 00 
dash seal Cake! cass. snceatocenc seen eee 135.00 | File boxes and holders .............---. 50. 48 
1 walnut case remodeled .........------ 85.00 | Drawings for cases, ete .......--.------ 896. 60 
9 fold screens, one-half pillars .-..-.---- 667. 00 | Traveling expenses to inspect cases... - "32.91 
10 poplar arch screens -.--.-. 150.00 | Interior and other necessary fittings ... 2, 674.55 
1 oak mosaic screen.......... ? 693008) umber.2-> sc scees Ra ee est 2 NE re a 2, 467. 71 
G0xtoldiscreens.sa-0.0 occ eo enaee secre 69. 00 —- 
HIMIMELALMOLERAGY vanac) cone temo les eae 24. 00 Total 22244005 eee co ek rice see 21, 521. 24 

The following cases, diaphragms, pedestals, ete., have been made in the Museum 
carpenter shop. 

7 mahogany slope cases, half size. 1 cherry desk. 
3 storage cases. 1 walnut file case. 
7 poplar arch-sereens. 1 mahogany file case. 
10 oak settees. 1 mahogany case for maps. 
26 white pine bases. 1 mahogany file and drawers for case. 
4 oak bases. 20 walnut pedestals, assorted sizes. 
16 diaphragms. 

t The highest salary paid was that of property clerk, $100 per month; lowest, copyist, $30 per month ; 

average, $62.50. The greatest number of employés ina month was 30; the smallest,7; an average of 

16;,. The highest wages paid mechanics and laborers was $3 per day; lowest, $1.50; average, $2.25. 
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in buying larger quantities, even at a cheaper rate, than when only 

sufficient supplies for immediate use are procured. Therefore only arti- 

cles of every-day use are now kept on hand. 

The method of procedure in issuing supplies has been changed. The 

usage of the present time provides that the heads of departments shall 

file a requisition, as formerly, for whatever may be required in his 

work. If the articles are of a kind usually kept in stock, this requisi- 

tion is presented to the property clerk, who attends to it and makes 

proper entries in his books. If the articles are not in stock, the requi- 

sition is sent to the chief clerk of the Maseum, who mails proposals to 

established firms or manufacturers for the articles required. Upon the 

return of the proposals, the prices are inserted on the original requisi- 

tion and it is sent to the Assistant Secretary for action. Ifthe expendi. 

“ture be authorized, the requisition is approved and returned to the 

chief clerk of the Museum, who makes out an order for the articles, 

sending also a notification to the property clerk for his guidance. The 

firm is required to deliver the articles, with a memorandum bill, to the 

registrar, who makes an entry of them in his books and turns the articles 

over to the property clerk. This officer delivers them to the person 

making the requisition, at the same time obtaining his receipt. This 

form is filed by the property clerk in his office. Itemized bills, giving 

the number of the orders, are required to be presented in duplicate 

each month. These bills are examined by the property clerk, and if 

found to correspond to the notification in regard to quantity and price 

are certified to by him. The property clerk retains one of the certified 

bills and sends the other to the chief clerk of the Museum, who com- 

pares it with the stubs in the order-book. If it is found to correspond 

to the orders, it is referred to the Assistant Secretary, who directs that 

it be paid. The bill is then sent to the chief clerk of the Smithsonian 

Institution, to be transferred to official forms. The voucher passes 

through the same hands as did the original bill and undergoes the same 

scrutiny and is ready for payment when it receives the approval of the 

Secretary of the Smithsonian Institution. 

Should a curator desire to make the selection of the articles himself, 

as scientific apparatus, for instance, a special form giving him that 

permission is furnished. This form, which states that the charges are 

just and reasonable, the curator signs, after obtaining the articles, and 

transmits with the bill to the property clerk, as in the case just men- 

tioned. Proper entries are made in the books, so that at any time it is 
easy to ascertain the cost of articles and the amount expended for any 

department. It will be seen that, with so many checks and counter- 
checks,the Museum interests are in every particular safely guarded, 

and what may appear cumbersome routine after all greatly facilitates 

the obtaining of supplies, accounting for the same, as well as the set- 

tlement of bills. 

All the cases, ‘urniture, ete., belonging to the Museum are stamped 
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with the Museum cipher and numbered. Supplies are issued upon 

requisitions approved by the Assistant Secretary, which are filed with 

the property clerk, and the articles in each case are charged up to the 
department to which they have been assigned. 

Another change that has been made during the year has been the 

appointment of a committee of experts to examine all cases, articles of 

furniture, ete., to see that the contractor has performed his part of the 

contract, and that the articles are up to Museum standard, and therefore 

in proper shape for acceptance. A second committee inspects lumber, 

in order to see that it is of the kind ordered, of the proper dimensions, 

und is satisfactory for the purposes for which intended. <A third com- 

mittee examines the unserviceable property of the Museum, and reports 
what action in their judgment is desirable. These committees have per- 

formed their duties faithfully and with very satisfactory results, reliev- 

ing this office at the same time of much detail and labor. 

(¢) CORRESPONDENCE AND REPORTS. 

The Museum correspondence, which is under the charge of the exee- ?4 > 

utive clerk, Mr. Rt. I. Geare, has very largely increased during the year. 

Tliere have been written for the signatures of the Secretary and Assis- 

tant Secretary 1,169 letters and 1,001 acknowledgments of accessions b] ; > y) 

and 209 reports upon specimens sent for examination have also been 

prepared. 

(f) PREPARATION OF LABELS. 

‘Five thousand eight hundred and sixty forms of labels have been 

printed at the Government Printing Office, as shown in the following 

table: 

Department. No. of forms. Department. No. of forms. 

MewalluTOAGal, Ss. --- ccc secs came Pd) | El thnolo cies iene es eee 122 
MGterl a Meda conc oe ececeaasaees L407"\) Mammalsrs- s¢,ce eee sceeee eee eae ee 34 
CCS ens eee ese ee Sen ee a eR 940: Dextiles!.¢-2 2.6 eh. tee ee 274 
SOU Ceres eens ee ee oe ean, ar 264 == 
gli es) he eR ee St Pe be? Se 503 Totales soe ccc ese ee ee OOU 
SHU MIP STONES ccc see cece dese ns lb 

Several hundred lables have also been printed in the Museum. 

3. THE WORK OF THE MUSEUM PREPARATORS. 

(a) TAXIDERMISTS. 

The work of the year was opened by a journey of the chief taxidermist 

to Keene, N. H., in company with Mr. IF. A. Lucas, the osteologist, to 

receive a full-grown Indian elephant, named “ Albert,” which was shot 

by order of Hon. P. T. Barnum at that town on July 20, and presented 

to the National Museum. ‘he preparators reached the elephant about 

thirty-four hours after its death, and. with the aid of four butchers, 

the animal was quickly dissected. In two days the skin was removed 

tattle, Tile al 

—E———. 
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and successfully preserved. All the bones of the skeleton were 

“roughed out,” and on the third day skin and skeleton were boxed 

securely and shipped to Washington. The skin weighed 1,080 pounds, 

and when removed was in some places 14 inches in thickness. Upon 

its arrival at the taxidermic laboratory it was preserved in a soft state, 
to be mounted as soon as practicable. 

Among the other important acquisitions of fresh specimens received 

during the year were a very fine Burchell’s zebra, a royal Bengal tiger, 

a horse antelope, water-buck, white-faced antelope, an eland, a llama, 

and a black macaque. 

Of the specimens mounted by the chief taxidermist, Mr. William T. 

Hornaday, the Bengal tiger and the Burchell’s zebra seem worthy of 

especial mention. 
These two specimens may fairly be regarded as showing the possibili- 

ties of taxidermy in the treatment of difficult subjects. It is especially 

worthy of note that they are both so substantially mounted in every 

part as to render them essentially imperishable if kept under glass. 

Among other specimens mounted during the year were a number of 

very fine and rare ungulates of large size, including a water-buck, A fri- 

cau wild sheep, white-faced antelope, Hama, and others; a very large 

and handsome leopard; a cheetah; an elephant-seal 11 feet in length, 
and a series of very fine kangaroos. 

Work in the laboratory was interrupted during seven weeks of May 

and June by the exploration for buffalo in Montana, undertaken by Mr. 

Hornaday and his assistant, A. H. Forney, accompanied by Mr. George 

Hi. Hedley, of Medina, N. Y. On account of the fear that it might be 

impossible to find buffalo at all, or at least without a search of three or 

four months, a start was made in the spring with the hope of finding 

animals before they would commence to shed their hair. 

By hard work and good fortune a few buffalo were found in Montana, 

but by the time the first specimens were killed they had shed their 

hair to such an extent as to render their skins not fit to mount as typi- 

cal specimens of the species. Accordingly the party returned imme- 

diately with the collection already made, to go out again in October to 

finish the work. A report of this exploration will be published after 

the work is completed, including a list of the collections made by the 

party during the month spent in the field. 

A very important item of the work done by the chief taxidermist has 

been the installation of the exhibit of the Society of American Taxider- 

mists, which is now very attractively displayed along the north side of 

the northeast court. It is greatly admired, and by many visitors is 

carefully studied. 
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List of mammals, etc., mounted by the Taxidermists of the U. S. National Muscum during 

the year 1885-86. 

14337. 

14397. 

13661. 

1638. 

15041. 

14267. 

15173. 

14629. 

15120. 

14997. 

14956. 

13069. 

13829. 

14114. 

14999. 

15250. 

15172 

PRIMATES. 

3. Macacus maurus(Black Macaque). 

26. Semnopithecus cucullatus (Black 

Langur). 

CARNIVORA. 

Felis leopardus (Leopard). 

Felis jubata (Cheetah). 

Felis ornatus. 

Felis catus., 

Canis occidentalis (Gray Wolf). 

Canis familiaris (St. Bernard Dog). 

Cercoleptes caudivolyulus (Kink- 

ajou). 

PINNIPEDIA. 

Macrorhinus angustirostris (Ele- 

phant Seal, 11 feet long). 

UNGULATA. , 

Equus burchelli (Burchell’s Zebra). 

Kobus ellipsiprimnus (Water- 

Buck). 

Damalis pygarga (White-faced An- 

telope). 

Ovis tragelaphus (African Wild 

Sheep). 

Nemorhedus 

Goat). 

Cervus columbianus (Black-tailed 

Deer). Head. 

Cervus dama (Fallow Deer). 
Llama glama (Llama). 

crispa (Japanese 

RODENTIA, 

. Synetheres prehensilus. 

MARSUPIALIA. 

15772. 

15228. 

15297. 

15295. 

Macropusrufus ¢ (Red Kangaroo). 

Macropusrufus 9 (Red Kangaroo), 

Macropus rufus? (Red Kangaroo), 

Macropus robustus (Great Rock 

Kangaroo). 

Macropus parryi (Parry’s Kanga- 

roo). 

15300. Halmaturus dorsalis (Black-striped 

Kangaroo). 

. Halmaturus ruficollis (Red-necked 

Kangaroo). 
Halmaturus temporalis. 

Halmaturus thetidis (Pademelon 

Kangaroo). 

Phascolarctos cinereus (Koala), 

15299. 

15303. 

15304. 

15310. 

MISCELLANEOUS OBJECTS MOUNTED. 

Hexanchus griseus (Gray Shark), 10 feet 

8 inches long. 

MISCELLANOUS WORK DONE. 

33 mounted mammals were repaired. 

154 mounted mammals from New Orleans 

were cleaned and cased. 

20 skulls were removed from skins of 

mammals. 

24 dry skins were relaxed, shaped, dried, 

and dressed. 

5 dry skins were poisoned. 

1 fur suit was repaired and dressed. 

17 boxes of specimens were packed for 

shipment. 

43 boxes of specimens were unpacked 

and distributed. 

4 students received instructions in tax- 

i-lermic methods. 

One circular of directions was written for publication, and material 

for four illustrations was prepared. 

The exhibit of the Society of American Taxidermists was prepared for 
exhibition and installed. 

Se 
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List of mammals in the flesh secured during the year. 

PRIMATES. CARNIVORA. 

15323. Cynopithecus niger. 15387. Felis tigris (Tiger). 

15357. Cebus hypoleucus(White-tbroated | 15230. Felis leopardus (Leopard). 

Capuchin). 15173. Cercoleptus caudivolvulus (IKin- 

15381. Cercocibus albigena. kajou). 

15482. Cercopithecus diana (Diana Mon- | 15258. Putorius erminea (Ermine). 

key). ea y) RODENTIA. 
15251. Macacus pelops. 

15172. Synetheres prehensilis. 
5v 
Jee UGC La: 15220. Synetheres prehensilis. 

15120. Equus burchelli(Burchell’s Zebra), | 15249. Sciurus niger cinereus (Northern 

15215. Hippotragus equinus. Fox Squirrel). 

15250. Llama glama (Llama). 15320. Sciurus aureogaster (Red-bellied 

15318. Cervis axis porcarius. Squirrel). 

22185. Oreas canna (Eland). 15280. Erethrizon epixanthus (Western 

22187. Ovis tragelaphus (Africaa Wild Porcupine). 

Sheep). 15352. Dasyprocta isthmica. 

15347, Cervus porcinus. + MARSUPIALIA. 

EMU OR IO ETE 15174. Macropus walabatus (Black-tailed 
15142. Elephas indicus, ‘‘ Albert” (Indian Kangaroo). 

Elephant), &} feet high. 15228. Macropus rufus (Red Kangaroo). 

Mr. Henry Marshall has, as usual, worked under the direction of the 
curator of the department of birds, and a great deal has been accom- 

plished by him during the year. 

(0) OSTEOCLOGICAL PREPARATOR. 

The following table shows the number of osteological specimens pre- 

pared or mounted by Mr. F. A. Lucas during the year, as well as the 

number of animals received in the flesh, whose rough preparation in- 

volved an outlay of considerable time and labor : 

Mammals. | Birds. | Reptiles. | Batrachia. | Fishes. 

Received in the flesh : 
Entire skeletons ....-. .-.- 39 6 3 I 6 
Incomplete skeletons..--.-- 8 1 Ha aie settee SR Loess Mell eros ent t 

Cleaned: 
Entire skeletons ...--.---- 23 9 11 5 5 
SU oD is Se ee ap 95 ATCA eyes co cee, | elt eae SA i 90 
Incomplete skeletons... -- 4 EN a0 tat eet ate farce ela eee oral | ntact yet 

Mounted: 
Entire skeletons ..---.-.--- 19 te 10 2 12 
PSY Feo d Upc 2 SOR ey eee Ll Oy ite caer a ee eae Nehari gai te cian ehh cnet 
Limbs and other pieces .--. 25 8 ANS ete eyes 3 

This table gives a total of 372 specimens on which work was done 
during the year, including one whale 20 feet in length, and the full- 

grown elephant “ Albert.” In addition to the work noted above, the 

plaster cast of the Giant Tortoise (Colossochelys) has been mounted in 
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the Museum Building and completely repaired, and numerous skeletons 

transferred from pedestals of various patterns to others of the now 

adopted standards. The rapid accession of material has necessitated 

numerous re-arrangements of both the study and exhibition series, re- 
quiring the expenditure of much time and labor. This and the prelimi- 

nary work of rendering the collection of bird skeletons accessible for 

study have consumed a great portion of the osteologist’s time. 

The specimens in the department of comparative anatomy have long 

been in confusion, and it has taken several weeks to arrange them tem- 
porarily. Before the close of another year it is hoped that the work of 

installation, if not completed, will be well advanced. Since the speci- 

mens added to the exhibition series are dwelt upon at some length in 

the report of the curator of comparative anatomy, it will be necessary in 

this connection only to acknowledge the valuable services of the assist- 

ant preparator, Mr. J. W.Scollick. The skeleton of Python in particu- 

lar bears witness to his skill and patience. 

The osteologists now have in use three tanks, thirty-five barrels, and 

six kegs, containing seventy-one skeletons and thirty-one skulls, a con- 

siderable number of skeletons being ready for maceration, but not placed 

in barrels owing to the impossibility of cleaning them during the pres- 

ent year. Two years ago the yard and shed, devoted to the cleaning of 

skeletons, were enlarged to three times their previous capacity, but now 

the working space has become greatly cramped and still further enlarge- 

ment is extremely desirable. 

(ec) MODELERS. 

Mr. J. W. Hendley has been occupied in modeling and painting a 

large number of food specimens, and has repaired several lay figures. 

He has also made casts of numerous archeological and ethnological im- 

plements forthe departments of pre-historic anthropology and ethnology. 

Mr. Joseph Palmer has made casts of fishes and reptiles, and of several 

Indian heads and busts. He has also thoroughly cleaned and repaired 

the casts of seals, porpoises, and reptiles returned from the New Orleans 

Exposition. 
(d) PHOTOGRAPHER. 

Mr. T. W. Smillie reports that during the year 617 negatives have 

been added to the permanent files, the greater portion of which were 

distributed as follows : 

Kthnological and archeological, 559; lithological, 1; mineralogical, 

74; ornithological, 3; metallurgical, 20; miscellaneous, 160. 

Three thousand two hundred and nineteen prints were made, as follows: 

Ethnological and archeological, 1,317; mineralogical, 87; lithological, 

1; ornithological, 8; metallurgical, 53; fishing vessels, etc., 232; mis- 

cellaneous, 1,521. 

In addition, 770 blue prints and enlargements were made, as follows: 
Cyanotypes (plans of working drawings.of Museum ¢ases, ete.), 704; 

enlargements (medium size), 65; enlargements (4 feet by 7 feet), 1. 
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Eight pupils have been instructed in photography. 

livery facility is afforded these students for acquiring sufficient knowl- 

edge of photography to be of practical use to them in the field. In ad. 

dition to this, a large amount of routine work has been done, number- 
ing and filing of negatives, making up outfits for expeditions, ete. 

Negative paper has been adopted for field work, and in part the use 

of bromide paper for making enlargements. 

The following apparatus has been purchased: Two Frangais lenses 

for field work, one roll-lolder, one balance. 

At the request of the Post-Office Department, Mr. Smillie was ordered, 

as an expert in testing inks, to test eleven cancelling and record inks for 

the Department. As none of the inks were indelible, a comparative 

test was made and a report on their relative values submitted. Upon 

this report was based a decision for making contracts for ink during the 

coming year. 
(e) ARTIST. 

Mr. A. Zeno Shindler has painted 218 casts of Indian heads and sev- 

eral casts showing the anatomical structure of fishes. He has retouched 

27 Corean pictures, and has colored 33 photographs of machinery, In- 

dians, etc. He has painted 110 casts of reptiles, mammals, fishes, mol- 

lusks, ete. He has also painted a collection of 25 Zuni masks, and per- 

formed a considerable amount of additional incidental work. 

(f) PREPARATOR IN THE DEPARTMENT OF ARTS AND INDUSTRIES. 

Mr. Ki. H. Hawley has continued his work of preparing specimens for 

exhibition. This work is varied in character, including the repair of 

musical instruments, the framing of pictures, the arrangement of fibers 

and cloths in frames, the mounting of photographs, the installation of 

costumes. Considerable time has been devoted to the preparation of 

the various Japanese collections for exhibition. 

4, ACCESSIONS. 

The number of boxes and packages received during the year was 

6,890, including those which contained that portion of the objects ex- 

hibited at the New Orleans Exposition, which arrived in Washington 

after June 30, 1885. The number of accessions represented by these 

packages was 1,496 (Nos. 16207-17704). 

The geographical sources of these accessions is shown in detail in the 

geograpbical index to the list of accessions in Part v of this Report. 

It is thought proper also to present in this place a running review 

of the most important of the general collections. Every State and 

Territory of the United States, excepting the Indian Territory, is 

represented in the list, and from the most ot them have been received 

contributions to the departments of zoology, botany, mineralogy, and 

anthropology. Many of the accessions are small, consisting of a single 

object or of a few specimens. 

H. Mis. 170, pt. 2——4 
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GEOGRAPHICAL REVIEW OF THE ACCESSIONS. 

AFRICA. 

Several portions of this continent are represented in the Museum by 

small collections of material received from the New Orleans Exposition. 

These are principally ethnological, consisting of clothing, musical in. 

struments, ete., and objects of art-work, such as carved brass trays, 

samples of leather-work, and stone carvings of Scarabeus. Twenty- 

three species of African mammals were received from the Museum of 

Comparative Zoology, Cambridge, Mass., and a few birds. 

Irom Algeria we have five slabs of marble from the old Roman 

quarries, for many years lost sight of. 

An Egyptian mummy * in excellent state of preservation and ob. 

tained at Luxor, in Upper Egypt, by Hon. 8. 8S. Cox, United States 

minister to Turkey, was presented by him to the Museum. 

This mummy measures 5 feet 6 inches, is delicately proportioned, and 

is altogether a very good specimen. No hieroglyphies or inseriptions 

have thus far been found, either on the mummy or on the outer case, 

which is also in a good state of preservation. The faceand head of the 

mummy are covered by a mask of green cement, the part covering the 

face being gilded. A black streak one-half inch wide extends down 

the cheeks and across the chin, from eye to eye. Side by side on the 

chest lie four small tablets about the size of playing-cards, each one 

having upon it a mummied figure of Osiris in a standing position. 

Two shield-shaped ornaments le across the breast and stomach re- 

spectively ; the upper one has upon it the sacred beetle with spread 

wings, beneath which is a Nilometer standing between the two figures 

which support a globe upon the head. The faces of the figures are cov- 

ered by a square piece of gold-leaf; at the end of the wings is repre- 

resented the hawk head of Ra, also supporting a globe. Over the sur- 

face of the shield are painted representations of jewelry. On the lower 

figure appears a kneeling figure of Nepte, with extended arms and 

wings. She wears a head-band upon her head, upon which rests a globe; 

on either side of the head of Nepte are two groups, each containing 

three small figures. Ostrich plumes appear in the corner of the shield. 

Along the leg of the mummy lies a sheet of linen, cemented (papier 

miaché) at the top of which is a mummy on a dog-shaped bier. At the 

head of the bier is a kneeling figure, holding an ostrich plume. Below 

this is a row of kneeling figures holding plumes. Further down is a 

second Nilometer, on either side of which a figure, with an implement in 

each hand, faces two mummied figures, both of which have the faces 
concealed with a square piece of gold-leaf. The feet are encased in a 

covering of cemeuted linen. 

Lieut. M. A. Shufeldt, U. S. Navy, contributed a collection of shells 

from Madagascar. 

*Accession 17401. See Part V. 
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NORTH AMERICA, 

BRITISH AMERICA, 

Canada.—Among the objects received from the various provinces of 

Canada were bird-skins, minerals, ores, mammals, photographs of nat- 

ural scenery, ethnological material, ete. 
A large series of fossils, from the St. John group, was presented by 

Mr. W. B. Hamilton. 

Mr. G. F. Matthews presented fifty-three specimens of Cambrian fos- 

sils from the St. John group. 

UNITED STATES. 

Alabama.—Interesting mineralogical and ethnological collections have 

been received from 8. E. Johnson and Frank Burns, of the U.S. Geo- 

logical Survey, as well as various ores and minerals sent for examina. 

tion and report. — 
Alaska.—From Fort Alexander, Mr. J. W. Johnson, Signal Service 

observer, sent an important collection of bird-skins (one hundred and 

five specimens) including skins of the recently discovered Plectrophenax 
hyperboreus, also a collection of quaternary fossils in clay concretions, as 

well as stone implements and objects illustrating the domestic life of 

the Eskimo. 

From Lieut. T. Dix Bolles, U. 8. Navy, come an Eskimo mask, and 

various implements and carvings, taken from graves of Shuani in south- 

eastern Alaska. 

From Henry D. Woolfe, in charge of the coaling station at Cape 

Lisburne, Alaska, belonging to the Pacific Steam Whaling Company, 

have been received collections of great interest and of varied character, 

full lists being given in Part V; not the least interesting are the nests _ 

and eggs of several species of birds which breed in this remote locality. 

Mr. Charles H. Townsend, an assistant of the U.S. Fish Commission, 

was sent to Alaska by the Commission to make some investigations 

into the fur-seal fisheries on the Pribyloff Islands, and during his stay, 

through the courtesy of Captain Healy, he accompanied the United 

States revenue steamer Corwin to Hotham Inlet. Thence in the steam- 

launch Mr. Townsend proceeded, under the guidance of Lieutenant 

Cantwell, to the mouth of the Kowak, and up the river to the head of 
navigation. On this occasion a large collection * of fishes, birds, mam- 

mals, and plants, together with a valuable series of ethnological ob- 

jects, was secured. 

The collection of birds is especially valuable, and among the rarest 

species may bementioned: Tringa damacensis,an Asiatic sandpiper, new 

to the North American fauna; Plectrophenax hyperboreus, which was 

found breeding on Hall Island, in Bering Sea; a good series of the Una- 

* Accession 16914, 
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lashka rock ptarmigan (Lagopus rupestris nelsoni), and a new species of 

Chickadee from the Kowak River, lately described as Parus stoneyi. 
Dr. T. Hale Streets, assistant surgeon U.S. Navy, of the Coast Sur- 

vey steamer Carlisle Patterson, sends collections of fishes and marine 

invertebrates from Alaska. 

The latter are referred to at length in the report of the curator of 

marine inventebrates. 

Mr. N. Grebnitzki, the Russian governor of Bering Island, has sent 

important zoological collections from the Bering and Commander Islands. 

These are referred to in the reports of the curators andin Part Vv. Ks- 

pecially noteworthy are the skeletons of a ziphoid whale, Xiphius Greb- 

nitskii, and of the Northern mountain sheep, Ovis nivicola.* 
Arkansas.—Dr. J. Guy Lewis, of Little Rock, gives a number of valu- 

able minerals. C. I’. Brown, of Hot Springs, also gives minerals; and 

W. W. Morrison sends a series of quartz crystals. In addition, various 

minerals and ores have been received for identification. 

Arizona.—Maj. J. W. Powell, Director of the Bureau of Ethnology, 
has placed in the Museum a large collection of pottery, stone-perforators, 

grooved axes, mortars, pestles, grinding-stones, rnbbing-stones, arrow- 

shaft straighteners, stone carvings, bone whistles, and paint-stones, ob- 

tained by Col]. James Stevenson. 

Mr. E. W. Nelson, formerly connected with the Museum, now living at 

Springerville, Arizona, has sent in interesting archeological specimens 

from the headwaters of the San Francisco River. These are described 

in the report of the curator of archeology. 

toswell Wheeler, jr., of Sacaton, has sent some rare birds’ eggs. 

Dr. B. J. D. Irwin contributed a skull of a bay lynx and also an In- 

dian strainer used by Apache Indians in the preparation of “tiswin,” 

an intoxicating drink made from the mescal plant. 

A collection of seventy-five specimens of stone implements was ob- 

tained by purchase from J. H. Carlton, of Fort Thomas. 

Maj. Anson Mills, U.S. Army, Tenth Cavalry, sends living specimens 

of the Gila monster, Heloderma suspectum. 

California.—One of the most interesting contributions from this State 

was that sent by Lieut. P. H. Ray, U. 8S. Army, illustrative of the do- 

mestie arts and industries of the Indians of Hoopa Valley. This is the 

subject of a special illustrated paper by Professor Mason, and a deserip- 

tive list of the one hundred and twenty-six objects in this collection is 

given in Part V.t 
Lieut. L. W. Green, of Baird, Cal., obtained a series of tools used by 

Shasta Indians in making bows and arrows, with specimens of their 

work. 

C. B. Oreutt, of San Diego, sent fossil argonauta in indurated clay 

from southern California. A large number of horned lizards, Phry- 

nosoma coronatum, was obtained by Miss Rosa Smith, of San Diego. 

* Accession 16878. t Accession 17239. 

—————————— 

tara 
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Gustav Hisen, of Fresno, has sent interesting fishes and birds. C. H. 

Townsend contributed bones of whales and dolphins obtained at San 

Luis Obispo. Many zoological and mineralogical specimens were also 

received for identification. 

Colorado.—Specimens of Zuneite were received from W. F. Hille- 

brand, of the U. S. Geological Survey, who also sent some examples of 

argyrodite, obtained from Himmelsfurst in Saxony, and from which was 

obtained the new metal Germanium. William F. Doty, of Durango, 

Dr. William Hall, of Central City, Louis I. Sharpe, of Leadville, O. H. 

Hahn, of South Pueblo, and others, send minerals and ores. H. A. 

Tamen, of Denver, presented his “Rocky Mountain Mineral Cabinet,” 

containing some very interesting specimens. 

James L. Iloley presented a specimen of Williamson’s white fish from 

White River, and a botanical specimen for identification. 

Connecticut.—A. F. Wooster, of Norfolk, contributed brook trout, 

melanistic examples of star-nosed mole, Condylura, and the horned owl, 

Bubo virginianus. We also sent a stone ax, and a brass idol from Japan. 

Lewis B. Woodruff contributed bird skins and a number of sets of birds’ 

eges. HH. B. Hodge, of Plymouth, N. H., sends a remarkable specimen 

of the brook-trout, Salvelinus, allied to the blue-blacked trout of north- 

ern New England, whose relations have not yet been thoroughly inves- 

tigated. 

From George W. Lendereg, of Roxbury, were received minerals. 

Dakota.—From this State only minerais have been received, and from 

the following persons: R. E. Fleming, of Mandarin; H. I. Brown, of 

Ponca; 8S. H. Buchanan, of Custer City, and Samuel Scott, of Rapid 

City. 

District of Columbia.—Capt. Thomas W. Symons, U. 8. Army, assist- 

ant engineer of the District, gives a rock-drill of the kind used in the 
construction of the Washington aqueduct tunnel. George P. Merrill, 

of the National Museum, Prof. Thomas Robinson, of Howard University, 

and Dr. William S. MeIlhenny, present minerals. 

James Watson sent specimens of fossil wood from the reservoir cut- 

ting near Howard University. 

T. E. Skinner and Clarence Burke send specimens of birds. Charles 

W. Richmond presented the nests of fourteen species of birds. Milton 

Smith gave asmall mammal, and J. HW. Kuehling, Charles A. Bruff, and 

H. W.- Henshaw, of the U. 5. Geological Survey, contributed serpents. 

Florida.—Prof. O. P. Hay, of Indiana University, gave a collection of 

fishes. J. H. Batty and E. C. Greenwood presented a specimen of the 

young of the new sub-species of owl, Syrnium nebulosum alleni, a form 

new to the collection. Mr. Greenwood also sends several birds from the 

Thousand Islands. Dr. B. H. Warren, of West Chester, Pa., sent a col- 

lection of insecis, mostly Diptera, and George W. Roberts, of the same 

place, contributed a collection of bird skins. Several desirable forms 

were purchased from C. J. Maynard, of Boston. 
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Charles T. Simpson sent a collection of marine shells, one hundred 

and eight species, and other similar contributions from Boca Ciega Bay 

were received from the U. 8. Geological Survey. 

From Dr. J.C. Neal, of Archer, was obtained a collection of fossils. 

He also sent some Indian beads from a mound. 

John I. Jones, of Tampa, and Hon. W. H. Sebring contribute some 
invertebrates, and Mr. Joseph Wilcox, of Media, Pa., sends a very in. 
teresting collection of chipped-stone implements from the mouth of the 

Chesowishka River. 
S. I. Walker, of Milton, and T. A. Britt, of Jacksonville, presented 

minerals. 

Georgia.—Specimens of stalagmitic deposit containing bones of mam 

mals from Todd’s lime-kiln quarry near Cartersville, were presented by 

the U.S. Geological Survey. Fossil teeth of a horse and a skeleton of 

snake from the same locality were lent for examination by John P. 

Rogan. 

Irom T. D. Perry, of Savannah, and W. B. Johnston, of Macon, were 

received zoological specimens. 

Henry Weidenbach, of Washington, presented archeological objects 
from Fairfax County. Minerals and ores were sent by William Beal, of 

Murphy, N. C., N. P. Pratt, of Atlanta, and J. P. Elrod, of Jefferson. 

Idaho.—¥rom Francis Jefferey, of Ketchum, were received samples 

of the so-called American jute, proposed as a substitute for the jute of 

commerce. This is probably a species of rush, Scirpus validus. 

Col. J. S. Shoup, of Salmon City, sends a large and valuable collece- 
tion of ores of the Territory ; and C. Overman, Joseph Hostetter, and 

T. J. Turpin, of Grangeville, send minerals. 
From Capt. J. M. Lee, U. S. Army, of the Ninth Infantry, acting In- 

dian agent at Darlington, were obtained two sets of bows and arrows 
from the Arapahoe and Cheyenne Indians. These form a very impor- 

tant addition to the collection. 
Iilinois—During a vacation trip to Richmond County Mr. Robert 

Ridgway, curator of birds in the National Museum, obtained a valua- 

ble collection of birds, nests, and eggs. Zoological contributions were 

also made by J. Schneck, of Mount Carmel; J. P. Leach, of Rushville ; 

John K. Walker, of Rushville; O. P. Rogers, of Marengo; I. B. Hoke, 

of Cordova, and H. G. Hodge, of York, who also sent an interesting 

collection of the fruits and woods of native trees. 

C. Armstrong, of Carrollton, made an archeological contribution, and 
A. N. Abbott, of Union Grove, sent specimens illustrating the forma- 

tion of fulgurites. 

Indiana.—A large number of archeological objects obtained in this 

State were forwarded to the Museum, the most notable being those sent 

by J. R. Nissley, of Mansfield, Ohio; George Spangler, of Madison ; 

reorge A. Becker, of South Bend; B. F. Stalker, of New Providence ; 

A. C. Black, of Washington, D. C., and Dr. E. C. Black, of Wheatland. 
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Collections of a similar character were also received from Col. J. T. 

Abert, of the Eugineer Corps, Washington, D.C., and from B. W. Ever- 

mann, of Indiana University. 

Geological specimens were contributed by O. A. Blackman, N. W. 

Wood, and O. Whitcomb, of Leavenworth, and a collection of coal plants 
by Fletcher M. Noe, of Indianapolis. Some interesting fishes were sent 

by Prof. David 8S. Jordan, president of Indiana University. 

Jowa.—J. W. Preston, of Baxter, and R. J. Haight, of Davenport, 

sent zoological specimens. 

Irom the Charles City Marble Company was received a beautiful 

specimen of the so-called madrepore marble, a form of ornamental stone 

not hitherto known in the arts. 

Kansas.—Reptiles from southern Kansas have been received from 

Charles Ruby, U. S. Army, stationed at Fort D. A. Russell, Wyo. 

Various zoological specimens have also been received from A. M. Fuller, 

of Lawrence; EK. Bumgardner, of Holton, and Warren Kenaus, of Selina. 
Dr. W. S. Newlon, of Oswego, has sent mollusks from the Neosho River 

and neighboring streams for identification. From A. B. Baker, of 

Banner, Trego County, were purchased skeletons of the black-footed 

ferret, Putorius nigripes, one of the rarest of American mammals. 

Dr. A.C. Peale, of the U. S. Geological Survey, sends an interest- 

ing contribution to the department of physical geology, and Dr. A. Rh. 

Chase, of Millwood, contributes bones and teeth of mastodon obtained 

at a depth of 30 feet below the surface, Fossil shells were sent by 

Robert Hay, of Junction City. 

Kentucky.— Zoological specimens were presented by Mrs. Richard 

Carter, of Cloverport, and T. H. Morgan, of Lexington. 

Prof. J. R. Procter, director of the Geological Survey of Kentucky, 

presents a large collection illustrating the coal formation of the State, 

including eight carefully prepared groups of specimens showing sec- 

tions of different veins. Geological specimens were ulso received from 

M. E. Morgan, of Gratz. Kentucky Q. Smith (Gerard Fowke) sent 

two coliections of archeological objects. 

Louisiana.—C. J. Barrows, commissioner for Louisiana at the New 

Orleans Exposition, presented an exceedingly interesting collection of 

the clothing and weapons of the Shetimasha Indians, including several 

of their curious blow-pipes, used for the propulsion of arrows—the 

only weapons of the kind found among natives of North America; also 

samples of basketry from the Choctaw Indians; corn-husk basketry 

made by the negroes, and specimens of nankeen cotton and decorticated 

moss fabrics. 
Minerals were received from S. Hf. Houston, of New Orleans. John 

M. Avery, of New Iberia, who has made many valuable contributions 

to the Museum from the salt works on the island of Petit Anse, pre- 

sents beautiful specimens of salt illustrating cleavage. 

Maine.—Samples of basketry from the Passamaquoddy Indians were 

received from Mrs. Fannie Pattangal, of Washington, D. C. 
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Mineral collections were contributed by George P. Merrill, of the 

National Museum; T. T. Lamb, of Portland; N. H. Berry, of South 

Paris; H. M. Meling, of Portland, and E. M. Bailey, of Andover. 

William Herrick, of Swan’s Island, contributed some fishes and sea- 
snails, 

Maryland.—A large number of birds and other zoological specimens 

from various places in this State were sent by Dr. T. H. Bean, U.S. 

National Museum; George L. Meazell, of Middlebrook ; John P. Ham- 

iin, of Washington, D. C.; George Marshall, of Laurel; H. M. Smith, 

U.S. National Museum; L. M. Turner, Smithsonian Institution; J. D. 
Farden, of Washington ; Gwynn Harris, of Washington, D. C., and J. 

H. Tolbert, of Havre de Grace. 

Geological contributions were received from Michael Dooley, of Lon- 

aconing; Dr. F. M. Chatard, of Baltimore, and C. E. Coffin, of Muir- 

kirk. 

A collection of coins of the United States, Germany, Great Britain, 

and Ireland was obtained from Ralph Collier, of Laurel. 

Massachusetts—An exchange of rocks was effected by Mr. G. P. 

Merrill with Prof. W. O. Crosby, of Boston, and with Prof. B. K. Emer- 

son, of Amherst. Mr. C. W. Chamberlain, of Boston; Mr. H. C. Green- 
wood, of Nantucket; and Mr. Willard Nye, jr., of “ew Bedford, con- 

tributed birds. Mr. J. Henry Blake, of Cambridge, sent parasitic cope- 

pods from Provincetown. From Captain Doane, Mr. Henry M. Low, of 

Rockport, and Mr. W. A. Wilcox, of Gloucester, were received fish. A 

grooved stone implement from Vineyard Haven was sent by Mr. 

Thomas Lee, of the U.S. Fish Commission. Specimens of feather-work, 
which had been exhibited atthe New Orleans Exposition, were received 

from Milton J. Flood, ot Sterling. Mr. William Brewster, of Cam- 

bridge, forwarded bird-skins for examination and report. 

Michigan.—Geological specimens were received from I*. W. Noble, of 

Detroit. 

An interesting series of materia medica specimens was sent by Fred- 

erick Stearns & Co., of Detroit. . 

A. R. Dodge, of East Saginaw, presented a specimen of Ermine, 

Putorius erminea, in the flesh. 
Minnesota.—A collection of minerals and rocks, exhibited at the New 

Orleans Exposition by the State of Minnesota, was afterwards presented 

to the National Museum by Prof. N. H. Winchell, of Saint Paul, who 

also sent a specimen of Duluth gabbro. From H. D. Gurney, of Saint 

Paul, were received samples of red granite. 

Mississippi.icAn interesting series of specimens illustrating negro 

manufacture, exhibited at the New Orleans Exposition, was presented 

by General Stephen D. Lee and Professor Phares. 

A botanical contribution was received from Hon. James lL. George, 

United States Senator. 

i‘ossils from the Colorado group of the Cretaceous were sent by Miss 

May Halstead, of Lexington. 
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Harvey C. Medford, of Tupelo, sent minerals and fibers for examina- 

tion; and 8. S. Mitchell, of Columbus, presented samples of sandstone. 
Missouri.—Zoological specimens were received from J. G. W. Steed- 

man, of Saint Louis, and I°. A. Lampson, of Sedalia. 
lossii shells were sent by Wiley Brittain, of Springfield. 

A stone idol was transmitted by T. L. Whitehead, of Dexter, for ex- 

amination. 

Bb. A. Shepley, of Des Are, gives mineral specimens. 

Montana.—The most important contributions were made by Captain 

Chas. E. Bendire, who sent thirty-one bird-skius from Fort Custer, a 

revolver found on the site of the Custer massacre in 1876, and some in- 

teresting concretions. 

Lead, silver, copper, and other ores were received from John 8. Har- 

ris, of Helena; W. A. Clark, of Butte; F. J. Parker, of Washington, 

and Bush & Meyers, of Sheridan. 

Nebraska.—Nothing of special importance was received. W. C. 

Knight, of Lincoln, sent a bird-skin. 8. IF’. Fleharty, of Antelopeville, 

contributed fossil bones of horse, and Jerome Wiltse, of Falls City, sent 

an Indian implement. 

Nevada.—A valuable collection of Trenton fossils (2,183 specimens) 

collected by C. D. Walcott, of which a full listis given in Part v under 

ace. 17447, has been received from the U.S. Geological Survey, and also 

specimens of silver ore from the Raymond and Ely mine at Pioche. 

W. M. Havenor, acting commissioner for this State at the New Or- 

leans Exposition, presented ores and mining pictures, and also an inter. 

esting series of implements, including a jug, basketry, and cradles, 

made by the Ute Indians. 

Hon. R. W. Furnas, commissioner for Nevada at the New Orleans 

Exposition, sent plants. 

New Hampshire.—From ©. H. Hiteheock, of Hanover, comes a large 

collection of rocks, and also a vertical column of slate, showing the 

relative age and comparative thickness of the Arehaan, Cambrian, and 

Silurian formations. 

Fishes were received from KE. P. Hodge, of Plymouth, and I. P. Mil- 

ler, of Portsmouth. 

W. UH. Fox, of Washington, contributed several specimens of birds. 

New Jersey—An extensive collection of carboniferous fossils, made 

by C. D. Walcott, numbering three hundred and eighteen specimens, 

was received from the U.S. Geological Survey. 

Zoological specimens were obtained from J. M. C. Eaton, of Irving- 

ton, and W. L. Green, keeper of Long Branch life-saving station. 

Irom C. I. Grimm, of Loveladies Island, was obtained a whale, Kogia 

breviceps. | 
The Pennsylvania Railroad Company, through J. &. Watkins, honor- 

ary curator of steam transportation in the National Museum, pre 

sented drawings, sections of iron rails, castings, ete. 
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Mineralogical material came from Prof. George J.Cuvok, of New Bruns- 

wick, from the Bloomingdale Graphite Company, and from George P. 

Merrill, of the National Museum. 

Ten argillite implements, found by Dr. C. C. Abbott in a gravel bed 

at Trenton, were presented by Dr. Charles Rau, curator of archeology 
in the National Museum. 

New Mexico.—Dr. R. W. Shufeldt, U. S. Army, stationed at Fort 

Wingate, has made very extensive gifts to the departments of mam- 

mals, birds, and reptiles. 
Mr. J. B. Bowman, of Aleman, has sent numerous birds. 

The geological departments in the Museum have been enriched with 

one hundred and eight specimens of turquois from the U. 8. Geolog- 

ical Survey ; silver and iron ores from Professor Spatcier, of Las Cruces ; 

obsidian from the commissioner of New Mexico at the New Orleans Ex- 

position, and meteoric iron from Albuquerque, sent by L. G. Eakins, of 
Denver, Colo. Fred W. Taylor, of Lake Valley, sent pressed sulphide 

of silver, in the form in which silver is recovered from the leeching 

solution. 

New York.— Zoological ecntributions were made by Dr. C. 8. Me- 

Knight, of Saranae Lake; Dwight D. Stone, of New York; S. E. Meek, 

of Cayuga; James T. Walker, of Palmyra; A. G. Cheney, of Glens 

Falls; F.C. Jessup, keeper of Petunk Life-Saving Station; and Mrs. 

¥. L. Lee, of Westport. 
Ores and minerals were received from Charles Miller, of Sanborn, who. 

also sent fossil shells; L. W. Ledyard, Cazenovia; and George W. 

Watkins. Miss Mary E. Mann sent samples of deposit from Geyser 

Springs, Saratoga. 
Fossil plants from Allegany County were received from William H. 

Dall. BR. E. C. Stearns also sent fossils. 

A necklace of wampum beads, representing the work of the Mohawk 

Indians, was presented by Prof. Otis T. Mason. 

A remarkable stone carving, representing a human head, was given 

by the Natural Science Association of Staten Island. 

North Carolina.—Zoological specimens were sent by Dr. H. C. Yarrow, 

U.S. Army, honorary curator of the department of reptiles; Wuliam 

Brewster, of Cambridge, Mass., and Mrs. H. K. Morrison, of Morgan- 

town. The Wilmington Oil and Leather Company presented skulls of 

a porpoise, Tursiops tursio. 

Ores of various kinds were received from ©. Hl. Waring, of Knoxville, 

Tenn.; Col. P. M. Wilson, of Raleigh ; S. M. Dugger, of Banner’s Elk, 

and Robert Claywell, of Morgantown. 

Indian implements were contributed by Dr. J. M. Spainhour, of 

Lenoir; J.C. Russell, of Richmond, Va., presented a ‘“ puller,” an im- 

implement used (in North Carolina) for chopping pine trees. 

Ohio.—William. Kayser, of Wapakoneta, sent some phyllopod erus- 

taceans. John S. Pollock, of the Smithsonian Institution, presented a 



REPORT OF ASSISTANT SECRETARY. 59 

box tortoise, Cistudo carolina. Specimens of moths, ete., were sent for 

examination. 

The archeological accessions were among the most important from 

this State. T. F. Spangler sent flint implements. H.C. Duvall, of 

Washington, sent a pierced tablet. Ceremonial and other objects were 
received from Dr. L. B. Welch, of Wilmington, and from Kentucky Q. 

Smith. 

Oregon.—Ores and minerals were received from J.C. Swash, of Union; 

Allen D. Wolcott, of Randolph; and F. J. Parker, of Washington, D.C. 
William H. Dall presented a cap and woven basket made by the 

Rugue Indians. 

A collection of fossils for examination and report was forwarded by 

H. 1. Dore, of Portland. 

Pennsylvania.—Zoological contributions came from 8S. M. Sener, of 

Lancaster; I. G. Galbraith, of Wrightville; Dr. A. Van Cleef, of Seran- 
ton, who also sent samples of coal formation; and George W. Roberts, 

of West Chester. 

Several important lots of geological material were received, notably, 

from Joseph W. Wilcox, of Media; Capt. John J. Williams, of Thurslow; 

H. M. Ingram, of the National Museum; Rh. P. Janus, of Washington; 

and Henry J. Biddle. 

Interesting archeological objects came from Dr. T. H. Bean, of the 

National Museum; A. I’. Wooster, of Norfolk, Conn.; and A. I’. Ber- 
lin, of Allentown. 

A box of invertebrate fossils was sent by R. P. Sharpless, of Phe- 
nixville. 

John W. Brock sent specimens of fossil corn from the slope of the 
mine of the Lehigh Coal and Navigation Company. 

George W. Snyder, of Somerset, sent a collection of Pennsylvania 

State-bank bills. 

Ithode Island.—Joseph Wharton, of Newport, and KE. G. Blackford, of 

Fulton Market, New York, sent fishes, and H.C. Bumpus, of Provi- 

dence, presented reptiles. 

The Newport Natural History Society sent mortar from an old tower 

at Newport. 

South Carolina.—Arthur T. Wayne, of Charleston, sent a specimen of 

Swainson’s Warbler, Helinaia swainsoni, with nest and eggs. 

Geological material was sent by W. F. Chaplin and F. A. Scheffler, of 
Orangeburgh, for examination and report. 

The U.S. Geological Survey, through Frank Burns, sent fossil wood 

and berries; also bricks from a corner-stone of the old court-house in 

Orangeburgh, and two mullers. 

Tennessee.—Ornithological specimens were sent by James W. Rogan, 

of Rogersville. It. Ellsworth Cail presents mollusks. 

Ores and minerals were received from the U.S. Geological Survey ; 

William Beall, of Murphy; A.J. McWhirter, of Nashville; C. H. War- 
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jng, of Knoxville; C. C. Hoffmeister, of Mossy Creek; and Dr. J. Ber- 
rein Lindsley. 

C. D. Walcott and Frank Burns, of the U. S. Geological Survey, pre- 

sented fossils; and James W. Rogan, of Rogersville, and John T. Irwin, 

of Paris, sent botanical specimens. 

Texas.—Zoological specimens from this State were received from 

Thomas Mellwraith, of Hamilton, Ontario, Canada, and Col. A. G. 
Brackett, U. 8. Army, of Fort Davis. 

Geological material was sent by W. H. Stephens, of Hiner; D. H. 

Gibson, of Mineral Wells; Larkin King, of San Saba, and Dr. G. P. 

Hachenberg, of Austin. 

An interesting leaf-shaped implement of brown jasper, from the Che- 

note Mountains, was presented by Thomas R. Stewart, of Presidio. 

Fossils were transmitted by Capt. W. H. Clapp, U. S. Army, of Fort 

Stockton, and botanical specimens by Dr. W. Thornton Parker, of New- 

port, R. I. 

Utah.—An interesting series of thirty-one articles collected by Dr. 

H. C. Yarrow, U. 8S. Army, among the Gosh Utes, was added to the 

ethnological collection. This consisted of baskets, berry-wands, mocca- 

sins, basket-hat, water-jars, doll, leather bag, and cradle-back. 
Fossil plants from Wales, collected by Dr. C. A. White, were pre- 

sented by the U.S. Geological Survey. 

Several geological specimens were forwarded for examination and 
report. 

Vermont.—Geological material was sent for examination and report. 

Virginia.—Yorty-two accessions of various kinds were received from 

this State. 

From the Wytheville hatchery of the U.S. Fish Commission come 

specimens of California Mountain Trout and Penobscot Salmon. Col. 

Marshall McDonald sent several large and varied collections of fishes, 

insects, mollusks, invertebrates, reptiles, and two mammals. Other 
contributions of fishes were received from James Godden, Maurice 

Cropley, who also sent a star-fish, Asterias forbesii, Gwynn Harris, of 

Washington, W. Yeatman, keeper of the light-house at Point Lookout, 

Md., and Thomas Lewis, of Roanoke. Lucien M. Turner, William 

Palmer, of the National Museum, and H. P. Hoare, of Phasbus, sent 

reptiles. Birds were presented by John Dowell, of Washington, James 

Deane, of Alexandria, and Russell Robinson, of Richmond. Robert 

Ridgway, of the National Museum, contributed a nest of the Blue Gros. 

beak, Guiraca caerulea. Howard Shriver, of Wytheville, Frank P. Gold, 

of Rest, and John S. Webb, of Totaro, sent insects. Prof. I. H. Mor- 

rison, of Lexington, contributed specimens of snail-shell, Helix hortensis. 

This locality is new for this species. A.B. Johnson, of the Light-House 

Board, sent a section of a pile from a wharf at Cape Henry, completely 

riddied by the boring of the ship-worm, Teredo navalis. 

Fossil coal, from the Piedmont district, was received from Court 
Hamilton, of Bunker Hill, W. Va. 
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An interesting collection of minerals, numbering one hundred and 

thirty-eight specimens, came from Prof. M. B. Hardin, of the Virginia 

Military Institute at Lexington. Minerals were also received from 

Myron B. W. Hough, of Washington, F. W. True, of the National 

Museum, D. W. M. Wright, of Holly Brook, J. H. Brumwell, of Roa- 

noke, and J. H. Mitchell, of Philadelphia. Henry Horan, of the Na- 

tional Museum, gave a specimen of stalagmitic marble from the Luray 

Cave. 

H. M. Smith, of the National Museum, presented canister shot and 

minie-balls from the battle-field of Bull Run, and Capt. C. W. Dun- 

nington, of the National Museum, added to the historical collection a 
military pass te Fredericksburgh, dated September 2, 1861, and signed 

by John Letcher, governor of Virginia. 

Washington Territory.—Zoological specimens were received from 

Lieut. H. EB. Nichols, U. S. Navy, Rh. D. Nevins, of Olympia, and Dr. 

Basil Norris, U. S. Army. James G. Swan forwarded mollusks and 

marine invertebrates from Cape Flattery, and a sample of parchment 

composed of kelp, and prepared for printing. 

John W. McGee, of Seattle, John J. Burns, of Sprague, and I. A. 

Crawford, of Spokane Falls, forwarded minerals and ores. Similar 

material for examination and report was also received from several in- 

dividuals. 

West Virginia.—Specimens of Micropterus dolomiew and Ambloplites 

rupestris from Fairmount were collected by the Fish Commission. 

Geological material was presented by Maj. Jed. Hotchkiss, of Staun- 

ton Va., Frank Smith, of Cincinnati, Ohio, and Timothy Nihon, of 
Hedgesville. Minerals and ores were sent for examination and report. 

Wisconsin.—A collection of three hundred and thirty-nine Trenton 

fossils was given by H. C. Powers, of Beloit. 

J. L. De Witt, of Newton, presented two drilled bear’s teeth, two bone 

ornaments, two small sheets of native silver, shaped by beating, and 

six cylindrical copper beads froma mound at Warner’s Landing. The 

sheets of silver are of special interest, and are the first specimens of the 

kind in the possession of the Museum. 

Wyoming.—Insects were received from N. UH. Brown, of Lander, and 

mammals from Charles Ruby, U. 8S. Army, stationed at Fort D. A. 

hussell. 

CENTRAL AMERICA. 

Krom the Central American states were received minerals, bird skins, 
insects, ete. 

Mr. Harry Stewart, of Nicaragua, contributed two ancient iron stir- 

rups, and a number of wooden crosses obtained in an ancient grave- 

yard. 

rom Nicaragua were also received a plow and yoke, and a collection 

of ethnological objects, pottery, ete. 
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From Yucatan a collection of one hundred and thirteen bird skins, 

including a new species, was sent by George I*. Gaumer. 

Specimens of reptiles and insects were received from Panama. 

MEXICO. 

Mr. Louis H. Aymé forwarded ethnological material, stone carvings, 

and pottery, as the results of his investigations in Yucatan and Mexico. 

From Mr. IX. Wilkinson was received a collection of reptiles embrac- 

ing four hundred and seventy-one specimens, and also two mammal 

skins. 

Prof. Alfred Dugés transmitted several collections of objects of natu- 

ral history, including mammals, bird skins, reptiles, ores, insects, and 
plants. 

The commission representing the Mexican Government at the New 

Orleans Exposition transferred to the Museum a large collection of 

gums, dyes, foods, animal products, ores, baskets, textiles, ete. 

Hon. Warner P. Satton, United States consul, contributed two stone 

mortars and a musical instrument. 

From the Mexican Geographical and Exploring Commission was re- 

ceived an interesting series of ninety-five specimens (fifty-nine species) 

of bird skins. This contribution formed a part of the Mexican Govern. 

ment exhibit at New Orleans, and contains five species new to the Mu- 

seum collection. 

Specimens of gold, silver, and copper ores were received from several 

of the Mexican States. 

WEST INDIES. 

Mrs. C. H. Dall contributed a collection of fifty specimens, fifteen 

species, of marine shells. 

The U. S. Fish Commission steamer Albatross, in a cruise among the 
Bermuda and Bahama Islands, secured nine hundred and fifty speci- 

mens of bird skins, and also a number of archeological implements, ete., 

including polished celts, chisels, rabbing stones, and pendants. 

The vatural history of the islands is represented by numerous con- 

tributions of mollusca, marine invertebrates, reptiles, insects, mammals, 

fishes, birds, ete. 

irom other contributors, minerals, crustacea, fishes, materia medica, 

and reptiles were received. 

Professor Poey sent specimens of Cuban fishes. 

SOUTH AMERICA. 

From Brazil were received a series of fibers and also a collection of 

the various woods of that country. 

A collection of thirteen reptiles from Ecuador was presented. 

From Venezuela a collection of bird skins, including twenty-one 

specimens, thirteen species ; also a small collection of bird skins from 
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Brazil and Peru, and a few specimens of birds, mammals, seed, and 

a fish-trap used by the natives of Venezuela. 

ASIA. 

Commodore Rh. W. Shufeldt, U. S. Navy, presented a Damascus sword 

and eight knives mounted in ivory and gold, of Arab manufacture, from 

Muscat, given to him by the Sultan of Zanzibar. N. Carandonis de- 

posited a Grecian bowl from an Ephesian tomb, and an ancient costume 

found in a cavern at the castle on the island of Calumnos. Mr. Otis 

Bigelow presents a considerable collection of ethnological objects from 

Egypt and the Holy Land. Other objects of similar character were re- 

ceived from the Department of State after the close of the New Orleans 

Exposition, as was also animportant collection of minerals from Teheran, 

Persia. 

Mr. William H. Dall presents a model of a Madras catamaran, obtained 

by Rev. C. H. A. Dall, and other articles from India. Mr. A. G. Studer, 

U.S. consul at Singapore, sent through the State Department the im- 

plements and materials used by those who chew the betel-nut, and also 

a collection of the native woods of Singapore. 

Various single objects and small collections, ethnological and zoolog- 

ical, from other portions of the Hast Indies, were received from different 

individuals. 

From China the accessions were for the most part obtained through 

the State Department after the close of the New Orleans Exposition, 

and included a number of interesting products of the native arts, and a 

series of specimens illustrating the ramie industry of that country. 

Dr. Bethune McCarthy, for nearly half a century a medical missionary in 

China and Japan, has given and deposited a small but very useful and 

interesting collection of books, pictures, and other objects. 

From Corea, Ensign J. B. Bernadou, U.S. Navy, obtained a large and 

valuable collection, including fishes, marine invertebrates, cephalopods, 

pottery, ethnological material, and drugs. Somea#f the pottery in this 

collection is said to be from three hundred to seven hundred years old. 

In addition to this collection three specimens of lacquered ware—cup, 

can, and tube—which were exhibited at the New Orleans Exposition, 

were added to the ethnological collection. 

From Japan was received a collection of minerals presented by Gen- 

eral Thomas Bb. Van Buren, U.S. consul at Kanagawa. 
A very beautiful helmet of silver, with bosses of steel and with leather 

cape, lined with embroidered silk, was presented by D. W. Zantzinger, 

of Washington. 

Aun interesting series of bird-skins from Japan was given by Henry 

Seebohm, of London, besides variou; smaller collections. The most 

important of all the accessions from Japan was a most instructive series 

of ninety-two specimens, illustrating the manufacture of pottery and 

porcelain, showing the materials, appliances, the objects in various 
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Stages of manufacture, and the final products. This, together with a 
detailed catalogue, was sent by the Department of Education in Tokyo, 
and is referred to at length in Part v, under accession 17339. 

EUROPE, 

AUSTRIA. 

The Austrian exhibit at the New Orleans Exposition, consisting of 
textile goods, dried fungi (one hundred specimens), grains, foods, and 
musical instruments, was transferred to the National Museum. 

BELGIUM. 

Kleven geological maps were received from the Belgian Commission 
at the New Orleans [xhibition. 

ENGLAND, 

A most interesting addition was an “ exchequer tally ” presented by 

A. W. Franks, esq., of the British Museum, and referred to in Part v, 
under accession 66213. 

This was used by the court of exchequer of England as a record of and 

receipt for money loaned to or by the Government. Tally sticks circu- 

lated as money in England in 1697. The tally now presented is for 

£100,000, in part principal of the loan of £1,400,000 from Government, 

and for £6,049 6s. 3d. for interest thereon, due September 30, 1776. 

Paid November 28, 1776.* 

* The Saxon kings of England kept the record of their public accounts on notched 

sticks, and the same system of registering loans was practised by the Court of Ex- 

chequer until the year 1783, when by Act of Parliament, under George III, a new 

method was adopted, 

A supply of hazel, ash, or willow sticks was kept for the use of the Treasury ; when 

seasoned and prepared, notches were made on one side by the cutter of tallies, and 

Roman numerals were inscribed on the opposite side by the writer of tallies. The 

notches were made of different sizes to represent pounds, shillings, pence, and a hun- 

dred or even a thousand pounds. The stick was then split through the center by the 

Deputy Chamberlain, with a knife and mallet; one portion being called a tally, or the 

scacha, stipes, or kancia, and the other portion the counter-tally, or folium. The 

date of the deposit or credit and that when payment would fall due, and the name of 

the person having the claim upon the Treasury was also inscribed upon the tally. 

When payment was due, the counter-tally was presented at the Treasury, and, if it 

fitted with the tally the money was paid, and the two parts put together and filed 

away a8 a permanent record of settlement. 

In 1697, while the metallic currency ot Lnogland was being recoined, there was a 

great scarcity of currency, and exchequer tally sticks were put in general circulation 

as money. The regular currency, also the exchequer tallies, depreciated greatly. 

The Bank of England advertised a new loan of £1,000,000, offering to take 80 per cent. 
of the same in tally sticks, and this relieved the Government of £800,000 outstanding 

promises to pay, which became due t]e2 Bank, an easy creditor of the King. 

In 1834, by order of Parliament, the great quantity of tallies which had acecumu- 

lated in hundreds of years were burned in the stoves at the House of Lords, and, un- 

fortunately, the great heat set fire to the building and consumed the Iouses of Parlia- 

ment, October 16, 1834, 
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Several large collections of pottery, exhibited at New Orleans, were 

afterwards sent to the Museum. 

Mr. Edward Hargitt contributed bird skins. 

By exchange with R. Bowdler Sharpe, esq., of London, the Museum 

has obiained three hundred and twelve specimens (one hundred and 

forty-nine species) of birds, chiefly new to the collection, and for the 

most part from Turkey, France, South Africa, Asia Minor, India, Eng- 

land, Malay Peninsula, Borneo, Pegu, British Burmah, Timor Laut, 

Papua, Australia, Brazil, and Peru. 

Minerals, fishes, and materia medica specimens also added to the 

Museum collections. 

4 

FRANCE, 

Mr. Thomas Wilson, United States consul at Nice, France, forwarded 

a collection of prehistoric stone implements. 

Collections of bird skins, fibers, and two mammals were received. 

Two manikins of Africans and one of an Arab Sheikh were prepared 

for the Museum by M. Jules Hébert, under the supervision of the direc- 

tor of the Trocadero Museum, Paris. 

GERMANY. 

From E. Rey a collection of bird skins was purchased. 

The following material, forming part of the German exhibit at New 

Orleans, was received: a collection of baskets and other industrial 

products, and two figures illustrating dress and occupation of peasants. 

HOLLAND. 

Four large pieces of Flemish tapestry * (Acc. 16707) have been de- 

posited by Lieut. Gen. P. H. Sheridan, U.S. Army. ‘These are four of 

a series of six pieces illustrating scenes in the life of Alexander the 

Great, made by Jan Leyniers (1627-1686) from designs by artists of the 

school of Rubens, and presented by John W. Mackay to General P. 

H. Sheridan. 

The legends are translated as follows : 

1. Alexander kills a lion with a severe wound. 

2. Alexander draws up the line of battle and exhorts his men to fight. 

3. To Alexander, on account of his victories in divers places, arms are surrendered 

and he is adored as a god by his men. 

4. Alexaniler covered with dust and sweat, bathing himself inthe river Cydnus, 

is taken out thence like one breathing his last. 

Through the New Orleans Exposition was received a collection of 

industrial products. 
IRELAND. 

Four specimens of basalt, box of magnesia, and a specimen of lace 

were received. 
— 

*Size 14 feet by 13 feet 3¢ inches. 

H. Mis, 170, pt. 2——5 
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ITALY. 

Among the accessions from this country were a collection of ancient 

Roman coins, blocks of lava from Vesuvius, eight specimens of cinna- 

bar, and fourteen specimens of sulphur, and ores. 

NORWAY. 

Several domestic utensils and a collection of marine shells (thirty 

species) were received. 
RUSSIA. 

A collection of reptiles, and a collection of leather and cotton fabrics. 

SAXONY. 

A collection of majolica-ware and china. 

SCOTLAND. | 

Specimens of cotton and worsted fabrics. 

SWEDEN. 

A Chukchee cross-bow, an assortment of seeds from the Experiment- 

al Gardens, and a few specimens of ores were contributed. 

OCEANICA. 

A collection of textiles, mammal skins, bird skins, botanical speci- 

mens, nuggets, and a fossil plant were received from Australia, and a 

collection of nine mammal skins from New South Wales and Tasmania. 

From New Zealand, a necklace and a wallet made of seeds from Papua 

and Samoan Islands, specimens of bird skins, and a collection of twenty- 

three mammal skins from Queensland and Tasmania were received. 

From the Samoan Islands comes a Kava bowl, cocoanut-shell cup, 

and root used in preparing a drink called ‘‘ Kava,” together with some 

specimens of Tapa cloth and a rug. 
A few mammal skins, five carved gourds, and specimens of sugars 

were sent from the Sandwich Islands. 

A collection of mollusks and marine invertebrates was obtained by 

the U. S. S. Enterprise in the islands of the South Pacific. 

5. CO-OPERATION OF THE DEPARTMENTS AND BUREAUS OF THE GOY- 

ERNMENT. 

As in previous years, the National Museum has enjoyed the valuable 

co-operation of the various Departments of the Government. 

A number of collections have been received from various agents em- 

ployed by the Departments at home and abroad, who during time not 

occupied in official duties have employed themselves in scientific in- 

vestigations and in collecting material for the Smithsonian Institution, 
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President Cleveland presented a bowl, cocoanut-shell drinking cup, 

used in the ceremony of kava drinking, and a fan, two pieces of the root 

from which the “ kava” is made; and also a rug of native manufacture, 

These objects were presented to the President by the King of the Sa- 

moan Islands. 
STATE DEPARTMENT. 

The material received through this Department was collected by the 

United States consuls in various foreign countries. The contributions 

here mentioned do not include the material received from the New Or- 

leans Exposition through this Department. 

Hon. 8. 8. Cox, U. S. minister to Turkey, sent an Egyptian mummy. 

This specimen is fully described on p. 150 of this report. 

Hon. G. W. Griffin, U. S. consul, Sydney, Australia, forwarded Aus- 

tralian wool. 

Hon. Otto Reimer, U.S. consul, Santiago de Cuba, sent some min- 

erals, among which was a very interesting variety of garnet. 

Hon. Edward Thompson, U.S. consul, Merida, Yucatan, sent a bird 

skin. 

Hon. Albert Woodcock, U. S. consul, Catania, Sicily, sent a plow, 

which is of great interest, from the fact of its being similar to those 

used in Sicily more than two thousand years ago. 

Samples of Russian petroleum refined at Marseilles, and of milk sugar 

from Germany and Switzerland, were also received. 

TREASURY DEPARTMENT. 

Bureau of Engraving and Printing.—A small collection of materials 

illustrative of the engraver’s work was received. 

U. S. Coast Survey.—Dr. W. H. Rush, of the steamer Blake, sent a 
collection of mollusks from the Gulf of Mexico, and a parasite worm 

taken from a rock cod. A case of salinometers and an optical densi- 

meter were deposited by this Bureau. 

Lnght-House Board.—A series of models: of light-houses, light-ships, 

etc., which were exhibited at the New Orleans Exposition, were placed 

on deposit. 

U. S. Revenue Marine.—Capt. M. A. Healy, of the steamer Corwin, 
sent a collection of fishes, marine invertebrates, etc. 

WAR DEPARTMENT, 

Lieut. Gen. P. H. Sheridan, lent, for exhibition, four large specimens 

of Flemish tapestry. These represent scenes in the life of Alexander 

the Great, and are described on page 65 of this report. 

Capt. Charles E. Bendire, honorary curator of birds’ eggs in the Na- 

tional Museum, contributed during the year a collection of fishes, birds, 

birds’ eggs, reptiles, and three concretions from near Fort Custer, Mont., 

a Smith & Wesson revolver found on the Custer battle-field in 1883, 

and a bird from Fort Lowell, Ariz. 
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Col. A. G. Brackett, of Fort Davis, Tex., sent a nocturnal hawk- 
moth. 

Dr. J. C. Merrill, of Columbus Barracks, Ohio, sent a nest and eggs 
of Acadian fly-catchers. 

Lieut. P. H. Ray, Fort Gaston, Cal., gathered a large and valuable 

collection of ethnological objects used by the Hoopa Natano and Kla- 

math Kenuck bands of Indians in California. 

Dr. Samuel Q. Robinson, U. S. Army, sent an American Egret. 

Charles Ruby, U. S. Army, of Fort D. A. Russell, Wyoming, con- 

tributed the following specimens: Indian saddle, axolotl, necks and 

tongues of two horned owls, gopher skins, and spermophiles. 

Dr. R. W. Shufeldt, U.S. Army, of Fort Wingate, N. Mex., has con- 

tinued his valuable assistance to the Museum, and has sent large col- 

lections of birds, reptiles, insects, mammals, ete. 

From the Surgeon-General of the Army was received a collection of 

513 crania and 322 skeletons, which were eliminated from the collec- 

tions of the Army Medical Museum during its reorganization. Many 

of these were improperly mounted, however, and not of sufficient value 

to be placed in the exhibition series, and are useful only for purpeses of 

study. 

U. S. Signal Service.—General A. W. Greely contributed some bones 

of Atlantic walrus and Polar bear, obtained by him while in the Arctic 

regions. ; 
J. W. Johnson, of Fort Alexander, Alaska, sent a collection of eth- 

nological objects, fossils, shells, stone implements, and bird skins. 

NAVY DEPARTMENT. 

Ensign J. B. Bernadou, U. S. Navy, while stationed in Corea, for- 

forwarded a valuable collection of Corean material, including table-ware, 
bottles, water jars, wine-cups, drugs, musical instruments, fabrics, fishes, 

turtles, marine invertebrates, cephalopods, ethnological objects, ete. 

Lieut. T. Dix Bolles, stationed in Alaska, contributed a wooden mask, 

war knife, and a pipe taken from the Indian graves in southeastern 

Alaska. 

Dr. J. T. Bransford, while in Nicaragua, forwarded a collection of 

the fishes, reptiles, and birds of that country. 

Dr. W. H. Jones sent a collection of fishes, insects, and a water- 
snake from Panama. 

Admiral J. KE. Jouett contributed an agouti from Central America. 

Lieut. W. A. Mintzer donated several Corean coins. 

Lieut. H. E. Nichols sent from Sitka, Alaska, a collection of alligator 

fishes. 

Commodore R. W. Shufeldt contributed a Damascus sword and eight 

small ivory and gold-mounted knives of Arabian manufacture. 

Dr. T. H. Streets, passed assistant surgeon, contributed a collection 

of fishes, shell, reptiles, marine invertebrates, ete. 
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Bureau of Navigation—A collection of marine invertebrates made 

by the U. S. steamer Enterprise; in the South Pacific and Atlantic 

Oceans, was transferred to the Museum. 

INTERIOR DEPARTMENT. 

U. S. General Land Office—A large collection of minerals, ores, and 

building stones, exhibited by this office at the New Orleans Exposition, 

was, at the close of the exposition, transferred to the Museum. 

U. S. Geological Survey.— Numerous collections, large and small, were 

received from the U. S. Survey, among which were the following: Miner- 

als and rocks from California, Kentucky, New Mexico, North Carolina, 

and Alabama; silver ore from Nevada; a large collection of plants 

from the Yellowstone National Park; birds’ nests from Virginia; natu- 

ral coke, furnace slag, reptiles; marine shells from Florida; fossil wood 

and berries, and relics from Orangeburgh, S. C.; stalagmite deposit, 

containing bones of animals, from Cartersville, Ga., and collections of 

Trenton, Devonian, Carboniferous, Silurian, and Ordovician fossils. 

There was also received a series of geological relief maps of Mount 

Taylor, New Mexico; Washoe district, Nevada; Uinta and Wasatch 
Mountains; Eureka district, Nevada; Leadville and vicinity; high 

plateaus of Utah; Elk Mountains (colored); Ruby Hill Mines, Nevada 

(model); Leadville (dissected); Henry Mountains, Utah. Topograph- 

ical models of the Yosemite Valley, Yellowstone National Park, ancient 

province of Tusayan. Models of the following mounds: Great Serpent; 

section of Little Etowah; Pit of Nelson; Great Htowah; Linn, and 

Great Elephant, five cliff ruin models and seven pueblo models. 

BUREAU OF ETHNOLOGY. 

From the Bureau of Ethnology were received a model of Wejegi, one 

of the Chaco ruins, prepared under the direction of the Bureau, and 

seventeen photographs of Osage and Ute Indians; life-size busts of 

“ Prairie Chicken” and ‘“ Little Wolf,” and some Zuni gods. Twenty- 

two boxes of pottery, baskets, and blankets were also transmitted to the 

Museum. 
GOVERNMENT ASYLUM FOR THE INSANE, 

Dr. W. W. Godding, Superintendent, sent a black bear. 

U. S. FISH COMMISSION. 

The material received from the Fish Commission consisted of collec- 

tions of fishes, marine invertebrates, mollusks, reptiles, birds, mam- 

mals, insects, oysters, porpoises, stone implements, bones, birds’ nests 

and eggs, rushes, etc. Mr. James E. Benedict, of the Fish Commission, 

sent a carrying basket, obtained by him on Cozumel [sland, and a water- 

vessel from Old Providence Island. Col. Marshall MeDonald sent sev- 

eral large collections of fishes, reptiles, cray fishes, insects, fungi, marine 
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invertebrates, etc. Mr.C. H. Townsend sent from California a collection 
of birds, mammal skins, and fishes, and from Alaska a skin canoe, fossil 
shells, actinians, bird skeletons, mammals, birds, ete. 

6. REPORT UPON THE EXHIBIT MADE BY THE SMITHSONIAN INSTITU- 

TION AT THE NEW ORLEANS EXPOSITION. 

BY R. EDWARD EARLL. 

In accordance with an executive order of May 13, 1884, there was 

organized a Board of Government Commissioners charged with making 

the necessary arrangements for a general Government display at three 

exhibitions, namely, the Southern Exposition at Louisville, Ky., open- 

ing August 16 and continuing until October 25; the Cincinnati Indus- 

trial Exposition to be held at Cincinnati, Ohio, between September 3 
and October 4; and the World’s Industrial and Cotton Centennial Ex- 

position at New Orleans, beginning December 16, 1884, and continuing 

till May 31, 1885. The board consisted of one representative from each 

of the Government Departments; and, in addition, a representative 
from the Smithsonian Institution, including the U. S. National Museum 

and the U.S. Fish Commission; and one from the Department of Agri- 
culture. 

To this board were referred all questions relating to the participation 

by the Government in the various exhibitions. Each Representative 

was charged with the preparation of an exhibit for the Department. 

with which he was connected, and the funds placed to its credit by Con- 

gress were to be disbursed under his direction. Prof. G. Brown Goode, 

Assistant Secretary of the Smithsonian Institution, in charge of the 

U.S. National Museum, who had represented the U. S. Fish Commis- 
sion at the Fisheries Exhibition at Berlin in 1880, and that at London 

in 1883, was nominated by Professor Baird, to represent the three or- 

ganizations above named, and a day or two later he received an official 

appointment from the President of the United States. The board held 

an informal conference in Washington, beginning May 7, for the pur- 

pose of drawing up an outline of the work in connection with the several 

expositions, and for submitting estimates of the amount of money re- 

quired by each Department for preparing a satisfactory exhibit.- The 

passage of the bill authorizing the expenditure of money in connec- 

tion with these exhibitions was considerably delayed, and the funds 

did not become available until July 7. At this time there were placed 

to the credit of the Smithsonian Institution $75,000 for the preparation 

of exhibits for the exposition at New Orleans, with $2,500 additional 
for Louisville and $2,300 for Cineinnati. Only a few weeks remained 
before the opening of the two last-named exhibitions, and the exhibit 

for each of these, owing to the limited time remaining, was necessarily 

less complete than it would otherwise have been; though the work was 

pushed vigorously, beginning immediately after the appropriations be- 

came available, and continuing till a few days before the opening of 

' 
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the exhibitions, when the exhibits were shipped and officers of the 

Museum proceeded to the respective cities to see to the proper installa- 

tion of the collections. 

THE EXHIBIT AT LOUISVILLE. 

In 1883 the people of Louisville obtained control of a large plat of 

ground within easy access of the city and erected a building 920 feet by 

630 feet, with extensive galleries, where they held a large and success- 

ful exposition, continuing for three months. The exposition of 1884 was 

held under the same auspices and in the same building, opening August 

16 and closing October 25. 
Immediately upon the passage of the bill by Congress, correspond- 

ence was opened with the management of the exposition, and space 

obtained in different portions of the building for the several Executive 

Departments, 4,500 feet being assigned to the Smithsonian Institution, 

in one of the most prominent locations. The time being short, the work 

of preparing the exhibit was vigorously prosecuted, and on August 12 

three cars, containing ninety-five cases, with a weight of 23,553 pounds, 

were shipped. These arrived at Louisville on the morning of the 16th, 

and by the evening of the 19th were fully installed. 

The industrial interests of Kentucky were taken into consideration 

in deciding upon the character of the exhibit, which it was thought 

desirable to make as instructive as possible. It was largely an educa- 

tional exhibit, showing the processes of manufacture of raw materials 

which are abundant in the State, to which were added specimens illus- 

trating certain subjects which it was thought would prove both novel 

and interesting to the people of Kentucky. One of the prominent feat- 

ures of the exhibit was a large collection showing the process of manu- 

facturing textiles from raw materials, including flax, hemp, jute, grasses, 

and silk. <A collection illustrative of articles derived from the animal 

kingdom was also shown. This included a series of furs, another of 

erude and manufactured leathers, a third of natural and ornamental 

shells and shell-work, a fourth illustrating the uses of feathers in the 
arts, and a fifth showing the manufacture and uses of glues derived 
from the sounds, bones, and skins of various species of fish. An ex. 

tensive collection of photographs and drawings, illustrative of the 
great ocean fisheries of the New England coast, was also shown. The 

whale fishery was illustrated by means of a full-sized whale-boat, fully 

equipped with sails, oars, harpoons, lines, and guns; also by a model of 

a whale-ship with a whale alongside, showing the method of stripping 

the blubber and trying it out on the vessel’s deck; and by paintings 

of whaling scenes. The other fisheries, including those for cod, mack- 

erel, menhaden, and herring, and the apparatus and methods of fish- 

culture, were fully shown by models of the most important vessels and 

boats, and by a series of photographs, 30 by 40 inches, neatly framed, 

and mounted on screens. The natural history collections included 
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representations of nearly all of the snakes and reptiles found in the 

United States, and a fine series of many of the water-birds of the 

country. 

An attendant was left in charge of the exhibits during the continu- 

ance of the exposition, and at its close the collections were carefully 

packed and a majority of them forwarded direct to New Orleans, a 

few being returned to Washington to be remounted, as a part of larger 

and more complete collections, before shipping to the New Orleans 

Exposition. 

THE EXHIBIT AT CINCINNATI. 

The Cincinnati Industrial Exposition is an institution of some years’ 

standing, and receives the cordial support of the most prominent busi- 

ness men of the city. Expositions have been held here with consid- 
erable regularity, and a suitable and substantial brick building has 

been erected by the management. It is located in the heart of the 

city, and the attendance is usually large. For the season of 1884 the 

Exposition opened on September 3, closing on the 4th of the following 

month. 

As most of the space was allotted before the bill authorizing Govern- 

ment participation in the Exposition had become a law, a second build- 

ing, to accommodate the Government exhibits, was found necessary, and 

the management erected a temporary structure near the main entrance, 

having dimensions of 50 by 200 feet. This was divided between the 

several Departments, 3,322 square feet, or nearly one-third of the entire 

building, being allotted the Smithsonian Institution. This space was 

situated at one end of the structure, thus admitting of a satisfactory 

and very pleasing installation. 
As soon as the Louisville exhibits were in place, the work of prepar- 

ing those for Cincinnati was vigorously pushed, and the entire collec- 

tion, consisting of eighty cases, with a weight of 24,321 pounds, was 

shipped on August 26, reaching the exposition on September 1. A 

very large force of men was at once set to work to unpack and install 

the exhibits, and by the opening of the exposition the arrangement was 

practically completed. 
As at Louisville, the exhibits were largely educational, and included 

such objects as it was thought would be most appreciated by those 

who saw them. One of thestriking features was an alcove contain- 

ing a collection illustrative of the social life and industries of the Es- 

kimo and the Indians of the Northwest coast; the dwellings, house- 

hold utensils, and implements of war, hunting, and fishing, as well as 

the arts of the two races, being shown in such a manner as to afford 

accurate means of comparison. A life-size bust, in plaster, of one of the 

prominent Indian chiefs, and portraits in oil of thirteen others, were 

also exhibited. Another important feature was a large and valuable 

collection of minerals yielding gems and ornamental stones. The nat- 

ural history department contained a small but choice collection of taxi- 

————-" 



REPORT OF ASSISTANT SECRETARY. te 

dermy, including game and water-birds, sparrows, and a few mammals, 

while a number of Audubon’s colored plates of North American birds 

were framed and hung upon the walls. Two cases were devoted to ¢ 

large collection of plaster casts of the more common snakes and turtles 

of the United States. The methods and apparatus employed in the 

great ocean fisheries and in fish-culture were graphically represented 

by means of two extensive series of photographs, the larger series be- 

ing solar enlargements, having dimensions of 30 by 40 inches. In the 

fisheries section was also shown a large and valuable collection of plas- 

ter casts of the important food-fishes of the country, including both 

fresh and salt water species. The collection of textile fabrics was very 

complete, including samples of many American and foreign fabrics, 

from the cheapest to the mostexpensive. Two alcoves, which attracted 

considerable attention, were devoted to photo-lithographs of Japanese 

pottery, and to a large collection of photographs showing the art and 

sculpture of the early Saxons. 

As at Louisville, the collections were placed in charge of an attend- 

ant, who looked after the interests of the Smithsonian during the con- 

tinuance of the Exposition, and at its close the exhibits were packed, 

and the bulk of them shipped to New Orleans, to be installed with 

other exhibits at the Exposition in that city. 

NEW ORLEANS EXPOSITION. 

It was not definitely known until the passage of the appropriations 

for the New Orleans Exposition what amount of money would be placed 

to the credit of the Smithsonian Institution, and it was, therefore, im- 

possible to make any definite and detailed plans in connection with this 

work; but when the amount so appropriated had been ascertained, the 

plans were matured, and immediately upon the shipment of the ma- 

terials to the expositions at Louisville and Cincinnati, attention was 

turned to the work of collecting, arranging, mounting, and labeling 

materials for New Orleans. 

A force was organized by Professor Goode for this work, of which Mr. 

R. Edward Earll was the executive officer and Mr. W. V. Cox was the 

financial agent. The curators of several departments of the Museam 

were designated by Professor Goode to undertake the preparation of 

special exhibits for their respective departments, and definite sums of 
money were placed at their disposal for this work. Such assistants as 

were needed were furnished to each department for the preparation 

and mounting of material; and much of the duplicate material under 

their charge in the Museum was utilized. A number of the curators 

visited different localities for the purpose of obtaining specimens to 

complete their series. Much of the material exhibited at Louisville 

and Cincinnati was forwarded direct to New Orleans immediately 

upon the close of those expositions, and by the middle of Novem- 

ber the shipping of material from Washington was begun, and the en- 
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tire collection, consisting of seventeen car-loads, was forwarded within 
a few weeks. 

A separate building was provided for the display of Government and 

State exhibits, this being 885 feet long by 565 feet wide. A strip 185 

feet wide, extending entirely across the center of the building, was as- 

signed to the Government Departments, the space on either side being 

assigned to the several States, the Educational Exhibit, the Woman’s 

Department and the exhibits of the colored people, occupying the gal- 

leries of the building. Ata meeting of the Government board for the 

assignment of space to the various Departments, a strip 20 feet wide, 

extending entirely across the center of the building, was set apart for a 

main aisle or thoroughfare; the remaining space was distributed 

among the different Departments, the Smithsonian occupying a posi- 

tion immediately at the left of the main or Prytania street entrance, 

824 feet wide, and extending along the central aisle for a distance of 300 

feet, or to a point somewhat beyond the center of the building, and, 

in addition, the two large offices adjoining the entrance. On December 

6, Professor Goode, accompanied by Mr. Earll, left Washington for New 

Orleans, for the purpose of making preliminary arrangements and su- 

pervising the installation of the exhibits, having been preceded by Mr. 

Henry Horan, with a force of mechanics and trained workmen from the 
National Museum, consisting of Messrs. Reed, Deery, Kenyon, Neale, 

and Wallingsford. As soon as the exhibits arrived telegrams were sent 

to a number of the curators who had prepared the collections for their 

several departments. These reported in person or by representative to 

make the necessary installation of their material. Such additional labor 

as was required was obtained in New Orleans, and the work of install- 

ing the exhibits was pushed as rapidly as possible, until everything was 

finally awranged, after which the curators and mechanics returned to 

Washington. 

The Smithsonian space, covering an area, exclusive of offices, of 

24,750 feet, was divided among the different departments as follows: 
Square feet. 
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Professor Goode remained until after the opening of the Exposition, 

when pressing duties at Washington required his return. In his ab- 

sence, Mr. Earll was designated as Deputy Representative, with Mr. M. 

P. Snell as secretary, and W. H. Abbott, Arthur Brauer, and EK. W. 

Atfield as assistants, these constituting the permanent force during 

the continuance of the Exposition. Mr. J. Warner Edwards, of Phila- 

delphia, a scientist of wide experience, and a specialist in mineralogy, 

crystallography, and lithology, who was spending the winter at New 

Orleans, kindly volunteered his services, which were very gladly ac- 

cepted. Mr. Edwards remained during the entire period of the expo- 

sition, and rendered the most valuable assistance, not only in connec- 
tion with the departments in which he was especially interested, but 

in the general work of administration. 

THE ETHNOLOGICAL EXHIBIT. 

The ethnological exhibit prepared under the direction of Prof. Otis T. 

Mason, curator of the department of ethnology, consisted of a collec- 

tion illustrating the social condition of the various tribes of North 

American Indians and Eskimos. It contained a large series of the cos- 

tumes, weapons of war and chase, household utensils, tools, and games 

of the different tribes, with samples of their basketry and decorative 

work, including painting and carving, with full-sized busts, in plaster, 

of several of the leading chiefs. This exhibit occupied twenty-seven 

cases, the educational idea, which was carefully worked out being prom- 

inent in its arrangement. 

Adjoining this department were six cases set apart for the archzo 

logical collections, consisting of stone implements from various localities 

in North America, arranged and mounted under the direction of Dr. 

Charles Rau, curator of the department of prehistoric anthropology. 

TEXTILE EXHIBIT. 

A large and interesting collection of textiles was prepared under the 

direction of Mr. Romyn Hitchcock, acting eurator of the section of text- 

iles. This collection was intended primarily to show the numerous 

fibers used in the manufacture of textiles, and, as far as practicable, the 

different stages of preparation and the processes of manufacture, begin- 

ning with the raw material and ending with the finished product. It was 

not limited to American fibers, but included textiles from the Philippine 

Islands, Japan, China, Siam, Spain, Portugal, England, and other coun- 

tries. Prominent among the exhibits were esparto grass, agavi fibers, 
_ jute, flax, Spanish hemp, ramie, Chinese grass cloth, a large collection 

of raw cotton and cotton cloths, a collection of silk, including the cocoons 
and raw silk and the manufactured goods. The collection also contained 

specimens illustrating the manufacture of hair-cloth and carpets of 

various kinds. The whole was neatly mounted in standard Museum 
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trays, each specimen being provided with a printed descriptive label. 

The collection filled twenty-one standard cases, occupying floor-space 

of more than 1,600 square feet. 

EXHIBIT OF NAVAL ARCHITECTURE. 

The preparation of a collection illustrating the development of the 

vessels of the merchant marine was undertaken by Capt. J. W. Collins, 

of the U.S. Fish Commission, who visited the different centers of the ship- 

building industry and obtained builders’ models of vessels of different 

types, the series beginning with the primitive forms, and ending with * 

those of the most modern pattern. Prominent among these were 

models showing the development of cotton ships. In addition to 

the above were exhibited several fine models, belonging to the section 

of naval architecture in the National Museum. These included a full- 

rigged whaling-ship, a Chinese war-junk, and a three-masted schooner 

of modern build. Messrs. Higgins & Gifford, a firm engaged exten- 

sively in the manufacture of all kinds of sail-boats, row-boats, and 

yachts, sent an interesting collection showing the different types of 

boats manufactured by them, including a model of the dory ‘“ Centen- 

nial,” the smallest boat that ever crossed the ocean. 

THE ART EXHIBIT. 

A collection to illustrate the growth of art was prepared by Prof. G, 

Brown Goode. It consisted of about one hundred and twenty auto- 

types, representing the most noted pictures of the principal artists of 

the world arranged chronologically by countries. The collection began 

with Cimabune, the most noted artist of the thirteenth century, and con 

tained representations of the work of prominent artists from that time 

to the present. 

In addition to the foregoing, the collection contained a very interest- 

ing series of autotypes representing noted pieces of sculpture, these 

being confined chiefly to representations of the works of Greek and 

Italian sculptors. 

Besides the autotypes, there was an exhibit prepared by the Photo- 

Engraving Company, of New York, to illustrate the process of photo- 

engraving; another, prepared by H. ©. Whitcomb & Co., illustrating 

the process of stereotyping; and a third, by the same firm, showing 

the most modern methods of electrotyping. — + 

THE FISHERIES AND FISH-CULTURAL EXHIBITS. 

The collection illustrating the fisheries consisted of about one hundred 

and fifty framed photographs, solar enlargements, and drawings in 

crayon illustrative of the apparatus and methods employed in the sea 

and river fisheries of the United States, and, in addition, a very com- 
plete collection of models in plaster of the principal food-fishes of North 

America, including both the marine and fresh-water species. There 

were also exhibited a series of diagrams prepared by Prof. W. O. At- 
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water showing the nutritive qualities of the leading food-fishes, and 

tabulated statements of the nutritive values of fish as compared with 

other foods. The exhibit also contained a full-sized whale-boat, thor- 

oughly equipped with apparatus for the capture of whales, including 

not only the old-style hand harpoons and lauces, but also the modern 

swivel-gun and the explosive cartridge used in connection with the 

same. 

The fish-cultural exhibit, prepared under the direction of Col. Mar- 

*shall MeDonald, of the U. 8S. Fish Commission, consisted of a series of 

six tables containing hatching apparatus in which the embryos of the 

whitefish, salmon, and other species were kept during their develop- 

ment, and small aquaria in which the newly hatched fry were exhibited, 

In addition there were six large aquaria containing a number of differ- 

ent species of fish from the ponds of the U. 8. Fish Commission at 

Washington, including the gold-fish, golden ide, German carp, trout, 

salmon, and other kinds. There was also a series containing numer- 

ous forms of hatching apparatus used at different hatcheries belonging 

to the U. S. Fish Commission, and models of various kinds of fish- 

ladders or fish-ways. Arrangements were made with the management 

of the Exposition for having a supply of water for conducting the 

hatching operations, and at intervals of two or three weeks quan- 

tities of eggs of different species were shipped to New Orleans and 

placed in the hatching apparatus, where they were allowed to remain 

until hatehed. This exhibit was, perhaps, the most popular in the en- 

tire exhibition, and during the time when clear water could be obtained 
and the young fish were hatching, a majority of the people attending 

the exposition found their way to the space, some of them lingering 

for hours. 

On February 18, Colonel McDonald arrived with U. 8. Fish Commis- 

sion car No. 3, containing a full equipment of hatching and transport- 

ing apparatus. This car was placed on a side track at the Prytania 

street entrance of the exhibition, adjoining the Smithsonian space, and 

was open for inspection daily from 8 in the morning until 6 in the 

evening. In it were shown not only the processes of hatching, but 

also the methods employed in transferring the fry to waters very remote 

from the hatchery. After the fish-cultural exhibit had been installed, 

Colonel McDonald returned to Washington, and J. Frank Ellis was 

placed in charge of the car, and James Carswell assumed control of 

the fish-eultural display in the Smithsonian space in the Government 

building. The car remained until the middle of May, when it was re- 

called, to be used in the distribution of shad from the Fish Commission 

stations in Washington and Maryland. 

THE FISH COMMISSION STEAMER ALBATROSS. 

The steamer Albatross, belonging to the U. S. Fish Commission, was 

engaged during the winter of 1884~85 in an investigation of the cur: 
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rents, temperature, and life of the ocean in the vicinity of the West 

Indies and in portions of the Gulf of Mexico. By permission of the 

U.S. Commissioner of Fisheries, the vessel made a visit of a few days 

to New Orleans. On her arrival in that city the exposition manage- 

ment placed a portion of the exposition wharf at her disposal, where 

the steamer was thrown open for inspection by visitors to the exposi- 

tion as a part of the exhibit of the U.S. Fish Commission. The ap- 

paratus employed in her scientific investigations was arranged on deck; 

and interesting forms of marine life recently taken in the deep waters ° 

of the Gulf of Mexico were removed from the tanks and placed in glass 

bottles in the steamer’s laboratory, where they could be viewed by 

those who were interested. At the request of Capt. Z. L. Tanner, an 

efficient corps of officers and scientists remained constantly on duty to 

inform the visitors of the general character of the work in which the 

steamer was engaged, and to explain the workings of the apparatus. 

After a stay of ten days, during which time she was visited by a very 

large number of people, she left the exposition in order to resume her 

work which had been temporarily discontinued. 

THE ANIMAL PRODUCTS EXHIBIT. 

Adjoining the fish-cultural exhibit was a large collection of material 

showing the products of the animal kingdom, and, as far as practicable, 

the methods employed in their preparation. In this collection were shown 

the methods of utilizing the hair, fur, feathers, skin, scales, flesh, bones, 

horn, teeth, claws, viscera, and excrements of various animals. Por- 

tions of this collection were very complete, the exhibit of furs, for ex- 

ample, containing specimens of nearly every fur-bearing animal in the 

United States. The collection was installed in thirty-five cases, occu- 

pying a floor space of 2,400 square feet. 

At one end of this collection, and serving as a connecting link be- 

tween it and the natural history department, were several cases illus- 
trating the methods employed in the capture of animals. In these were 

shown, either by models or pictures, various forms of traps used in 

different portions of the country by the Indians and whites in the capt- 

ure of birds, mammals, and fishes. 

MAMMAL EXHIBIT. 

As soon as it became evident that the Smithsonian Institution would 

be required to send material to New Orleans, the subject of getting a 

large and complete exhibit of the mammals of the country was dis- 

cussed; but when the definite amount of the appropriation was ascer- 

tained it became necessary to materially change the plan, in order to 

bring the exhibit within its proportional limit as compared with other 

departments. The exhibit was prepared under the direction of Mr. 

F. W. True, curator of the department of mammals, and from his 
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Museum report on the subject the following description has been ob- 

tained: 

It was intended that the entire existing mammalian fauna of North America from 

the Isthmus of Panama northward should be exhibited species by species, both 

hy skins or casts and skeletons, and that some of thé more important extinct fauna 

should be restored. This plan necessarily suffered nvuch modification after a short 

time, when it was found that neither money, time, nor materials sufficient to assemble 

such a collection before the opening of the exposition, were at command. 

With the intention, however, of having every important species represented, the 

curator visited the establishments of all the principal dealers in natural history ma- 

terial, and the collection of duplicates in the Museum was also drawn upon very 

largely. It was found that only a very small number of species were anywhere on 

sale, and that the Museum must rely upon its own resources. This it was able to do 

to a very considerable extent, although it was found necessary to withdraw some 

mounted specimens from the regular exhibition series; a proceeding which the cura- 

tor carried out with great reluctance. 

The total number of specimens exhibited was one hundred and sixty, representing 

one hundred and fifty species and varieties. The series includes all the North Amer- 

ican ruminants except the musk-ox; all the important carnivores, both aquatic and 

terrestrial (especially the fur-bearing family, Mustelide) ; all the native beneficial or 

noxious rodents; representative species of porpoises; the manatees; and the more 

characteristic monkeys, sloths, bats, and insectivores. In addition, a series intending 

to represent all the orders of the class mammalia was prepared. 7 

The collection was exhibited in four large cases, except the ruminants, for which 

a separate large terraced stand was provided. The first case contained the cats, dogs, 

bears, etc.; the second, the seals and whales; the third, the monkeys, weasels, bats, 

and insectivores, and the first group of rodents, the endentates and opossums, and 

the series representing the orders of mammalia. The large terraced stand, as already 

stated, supported only the ruminants. 
It will be observed that this coilection, although considerably smaller in point of 

number of specimens than that exhibited at the Centennial Exposition, still con- 

tained representatives of almost the same number of species. , 

In addition to the specimens already mentioned, another small series was sent to 

New Orleans, representing the character of work done in connection with the depart- 

ment of osteology. It was at first intended that the different species of animals should 

be represented by skeletons as well as by mounted skins, but this plan was in the end 

found impracticable and was finally abandoned. 

Mr. William T. Hornaday, chief taxidermist of the National Museum, 

visited New Orleans for the purpose of unpacking and installing this 

collection. 

THE BIRD EXHIBIT. 

Mr. Robert Ridgway, curator of the department of birds, was charged 

with the collection and preparation of the material for this exhibit. It 

consisted largely of specimens selected by him from the duplicates of 

the collections under his charge, these being finely mounted with a 

view to their display at the exposition. From Mr. Ridgway’s report on 

these collections the following description is obtained: 

The department of birds prepared for exhibition at the New Orleans Exposition a - 

collection of North American game birds numbering one hundred and sixty-three 
finely mounted specimens, and representing nearly all the species. The exhibit was 

at first intended to he much more comprehensive, the original plan being to exhibit 
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all the known species of North American birds, so far as could be secured, together 

with typical groups to illustrate the avian faune of the several zoogeographical di- 
visions of the earth’s surface. The collection had been nearly completed on the origi- 

nal plan when it became necessary, on account of the limited space available at New 

Orleans, to greatly reduce the exhibit, and to limit if to the game birds above men- 

tioned. This collection was installed by Dr. Leonhard Stejneger, assistant curator, 

who left Washington January 3, and returned on the 16th of the month. The collec- 
tion filled two double museum cases, fitted with rows of terraced shelves. Each 

specimen was mounted on a stand of polished black walnut, and provided with a 

printed label, on which were given, in large, clear type, both the scientific and popu- 

lar names. 

THE REPTILE EXHIBIT. 

This exhibit included a large and exhaustive series of life size models 

in plaster of the turtles and snakes of North America, each having 
been carefully colored by Mr. Schindler from living specimens or from 

colored sketches. 
THE MOLLUSK EXHIBIT. 

The exhibit in this department was prepared under the direction of 

Dr. William H. Dall, curator of the department of mollusks in the Na- 

tional Museum, and Dr. R. E. C. Stearns, assistant curator. Dr. Dall, 

in his report for 1885, described it as follows: 

The exhibit in this department of natural history probably surpassed in extent and 

general excellence any previously made at the great expositions. It was arranged 

in twenty-one flat table cases, the specimens being placed in trays inside of the cases, 

and each of the trays fully labeled. 
The general system followed was a geographical one, and presented a characteristic 

representation of the more conspicuous and interesting forms of the various zoogeo- 

graphical provinces. 
The exhibit included several cases of the fresh-water mussels (Unienide) of the 

Mississippi drainage area, remarkable for the great number and beauty of the shells, 

also the rare and peculiar forms belonging to this group from other parts of the world, 

The land and pond snails of the Mississippi basin were each represented by a single 

case. 
The marine shells of the Atlantic coast of America from the Arctic Sea to the Carib- 

bean, and the sea shells of the Pacific coast from Bering Sea to Panama, including 

the prmecipal species inhabiting the tidal areas of Puget Sound, to the north, and the 

Gulf of California, to the south, were similarly displayed. 

Other cases contained selected specimens from the Indo-Pacific region, such as live 

in the great coral areas of the warm seas between western America and eastern Asia. 
Four cases were devoted to the edible mollusca of the United States. Two ot these 

contained the clams, cockles, ete., of the Atlantic sea-board, and in the other two 

were exhibited those of the shores of western America, from Alaska to San Diego. 

The preparation of the material was completed under the supervision of Dr. Stearns, 

who visited New Orleans and gave his attention to the proper installation and label- 

ing of the exhibit. 

EXHIBIT OF THE SOCIETY OF AMERICAN TAXIDERMISTS. 

At the invitation of the Smithsonian Institution the Society of Ameri- 

can Taxidermists prepared for exhibition at New Orleans a series of 

specimens illustrative of the work of members of that society. Mr, 
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William T. Hornaday, president, and Mr. F. A. Lucas, secretary, gave 

their personal attention to obtaining and arranging the material. The 

exhibit was large and instructive, occupying a floor space of nearly 

600 quare feet. It contained specimens of the best work of the leading 

members of the society, including Messrs. Hornaday, Lueas, Fraine, 
Webster, William Palmer, Joseph Palmer, Hedley, Forney, Bailly, 
Wallace, Jeremiah, and Richardson. 

THE MINERAL EXHIBIT. 

The exhibit of minerals was collected and arranged under the di- 

rection of Prof. F, W. Clarke, curator of the department of minerals, 

and Mr. W.S. Yeates, assistant curator. From the annual report of the 

curator the following account of the exhibit is taken: 

The department of minerals was represented at the New Orleans Exposition by a 

collection of the minerals which afford gems and ornamental stones, and by a collec- 

tion of cut and polished stones. The minerals were classified after Dana’s system, and 

were displayed in seven flat-top table cases. The gems were more difficult to classify, 

it not being possible to arrange them with advantage, according to their chemical 

constitution. The best arrangement seemed to be one which would have reference 

to their intrinsic value; but it was found more convenient to allow the more un- 

common stones a place near the lower end of the case in which the gems were exhib- 

ited. The second and last cases began with quartzes, and was followed by the feld- 

spars and other ornamental stones. The specimens in these two cases were mounted 

on white and black velvet pads, which displayed them to great advantage. 

The exhibit was arranged by Mr. Yeates, who visited New Orleans for that purpose. 

THE LITHOLOGICAL EXHIBIT. 

Under the direction of Mr. George P. Merrill, acting curator of the 

department of lithology and physical geology in the National Museum, 

a large collection of materials was prepared for New Orleans. Many 

of the specimens in this exhibit were taken from the duplicates belong- 
ing to the National Museum, but in order to complete the series Mr. 

Merrill visited numerous quarries and obtained suitable specimens, 

many of them being cut and polished before shippiag. Mr. Merrill has 

given the following account of the exhibit prepared by him: 

This exhibit consisted of (1) acollection of three hundred and fifty-eight speci- 
mens of building and ornamental stones in the form of 4-inch cubes; (2) a collec- 

tion of some twelve specimens of foreign and native marbles in the form of polished 

slabs ; (3) a collection of one hundred and fifty specimens of rock-forming minerals ; 

(4) a collection called a ‘structural series,” intended to represent all the more com- 

mon forms of rockstructure and texture ; (5) a collection of one hundred and ninety- 

eight specimens of rock illustrating the geology and lithology of the Comstock Lode 

and Washoe district, Nevada; and (6) alithological collection comprising five hun- 

dred specimens of rock of various kinds and from many sources, both native and 
foreign, this last, together with collections number three and four, forming a part of 
the regular educational series of the Museum. 

Mr. Merrill went to New Orleans and arranged his exhibit, which was 

neatly installed, the collection occupying a floor space of nearly 400 
square feet. 

H. Mis. 170, pt. 26 
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THE METALLURGICAL EXHIBIT. 

One of the largest exhibits in the Smithsonian collection at the ex- 

position was that prepared under the direction of Mr. Fred P. Dewey, 

curator of metallurgy and economic geology, who, with several assist- 

ants, devoted his entire time, for several months prior to the exposition, 

to the collection and arrangement of materials, James Temple Brown 

being detailed to make a special collection of coals and articles illus- 

trating the processes of coal mining. From Mr. Dewey’s report the fol- 

lowing account of the exhibit is taken: 

In the first division of this collection—that of economic geology —it was designed 

to exhibit collections illustrating the different kinds and grades of the ores of each 

metal, and also a few collections of non-metallic minerals of economic importance. 

In the second division—that of metallurgy—it was designed to exhibit collections 
representing the processes for the extraction of the metals from their ores by speci- 

mens, where practicable, filling the gaps by means of illustrations and. descriptions, 

and accompanying them by general illustrations and descriptions, so as to fully ex- 

plain these processes. 

The ore collection was made up with a view to represent all the different varieties 

of each ore and many of the most prominent mining regions. 

The Lake Superior copper region was very thoroughly represented, both on account 

of the value of the mines, and as representing the kind of collections it is desirable for 

the Museum to possess to illustrate aregion or mine. The region was represented by 

three prominent mines, showing three different and characteristic occurrences of the 

ore. Inthe first place, the so-called mass mines, which are characterized by the occur- 

rence of large masses of free copper, amounting in some cases to many tons of metal 

in a single mass, were represented by the Central Mine. Minesof this kind also carry 

considerable quantities of disseminated free copper. In the second place, the amygda- 

loid mines, which are distinguished by the occurrence of free copper in amygdules, 

bunches, strings, and sheets, from the size of a pin-point up to a few hundred pounds 

in weight, disseminated in a soft amygdaloid trap-rock, were represented by the 

Osceola Mine. In the next place, the conglomerate mines, which are characterized by 

the presence of free copper mostly in the form of strings in a hard conglomerate of 

ferruginous quartz pebbles, were typified by the Conglomerate Mine. 

Taking the Conglomerate Mine as an example, the collection showed, first, the gen- 

eral character of the ore and the inclosing wall rocks; secondly, the occurrence of the 

ore at various prominent points in the mine, which were accurately located; and, 

thirdly, a section of the rocks over a distance of 631 feet, by specimens taken at suita- 

ble distances to illustrate the different characters and changes of the material. 

The collection in economic geology included placer gold, gold quartz, auriferous 

gravel, auriferous pyrite, tellutide ores, iridium (iridosmine), native silver, wire sil- 

ver, horn silver, ruby silver, base ores carrying silver, argentiferous lead ores, tin 

ores, sulphide ores of antimony, cinnabar, sulphide ores of lead ; native copper, includ- 

ing water-worn specimens ; mass copper, chips, amygdaloid and conglomerate dissem- 

inated free metal, sulphides of iron and copper, oxides, oxidized ores of bismuth, sul- 

phide ores of nickel and cobalt, five hundred specimens of iron ores showing all the 

different kinds of iron ore found in the country, manganese ore, ores of zinc ; anthra- 

cite, semi-bituminous, bituminous, splint, and cannel coal, and a large collection il- 

lustrating the methods of coal mining, including large photographs (taken by elec- 

tric light) of the interior of a coal mine, the first views of the kind ever produced ; 

native sulphur, and iron pyrites. 

In making up the metallurgical collection it was not possible to exhibit the pro- 

duction of each metal exhaustively, owing to the small amount of suitable material 
previously in the department and the short space of time available for making new 
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collections. A few systematic illustrations of metallurgical operations were shown. 
It was thought best to treat a few subjects thoroughly rather than a large number 
superficially. After suitable consideration, a few representative works were selected 
for illustration, and were worked up as completely as possible. 

Beginning with the ore as mined, each step in its preparation for smelting was 

shown, together with the by or waste products of such treatment. To illustrate the 

smelting operation, the ores, the fuels, the fluxes, and every other material entering 

the process, each product of each operation up to the final product of the works was 
shown. To these were added, where practicable, illustrations of materials of con- 

struction, such as fire-clays, sands, etc. The furnaces and tools were shown by 

specimens, views, and descriptions. The interest and value of these collections did 

not lay so much in the specimens themselves as in their being thoroughly connected, 

and in the kiad and amount of information that was given in regard to them. 

The collections in metallurgy comprised collections illustrating the extraction of 
gold and silver; the manufacture of lead, steel, coke, sulphuric acid, and alloys; the 

smelting and refining of copper, iron, and zinc. There was also illustrated the prac- 

tical application of the non-metallic ores by specimens showing the manufacture of 

sand-paper, asbestus and its uses, abrading and polishing materials, and the utiliza- 

tion of barytes. 

This collection, filling nineteen cases, occupied a floor space of nearly 

2,300 square feet. Mr. Dewey visited the exposition and remained un- 

til all of the collections in his department had been installed. 

The Smithsonian exhibit occupied more than a quarter of the entire 

space assigned to the Government for exhibition purposes, and the at- 

tention which the collection received from visitors to the exhibition 

and from the press was very gratifying, the space being the center of 

attraction for scientists from various parts of the country and for 

students from different Southern colleges. 

At the close of the exposition several of the curators returned to 
New Orleans to look after the exhibits belonging to their departments, 

and a number of professional packers, under the direction of Mr. H. 

Horan, were sent from Washington to assist in the packing and return- 

ing of materials, many of the exhibits from their nature being very 

fragile and requiring skillful handling. An additional force of laborers 

was employed, and the work was pushed with all possible speed, so 

that by the 10th of July the work of packing bad been completed and 

the exhibits were on their way to Washington, Mr. Earll and party 

leaving on the 14th. By the end of the month the last car-load of 

materials had reached Washington. Very little loss was sustained 

from breakage, the exhibits upon arrival being, as a rule, in excellent. 

condition. 
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REPORT UPON THE WORK IN THE DEPARTMENT OF ETHNOLOGY IN 
THE U. 8. NATIONAL MUSEUM FOR THE YEAR ENDING JUNE 30, 
1886, 

By Otts T. Mason, Curator. 

The work of this department during the year has been for the most 

part tentative and preparatory in two directions, receiving and caring 

for new material so as to render it most available and valuable, and pre- 

paring series of objects for exhibition, study, and exchange. 

In order to give greater efficiency to the former method of cataloguing 

accessions, the following plan has been adopted. Desultory material is 

entered as formerly in the standard catalogue; after that a system of 

card cataloguing of an encyclopedic character enables the curator to 

gather from many sources all that is valuable about the object in hand. 

Whenever a collection of special importance is received from the same 

locality, the objects are first carefully classified, so as to bring all things 

together that are alike or that have the same use. These are then en- 

tered, as formerly, a separate number being given to each piece that is 

sufficiently distinct to receive it, but those that are alike or that form 

a set receive the same number. The card catalogue is also used with 

this material for the purpose of gathering information. In the register 

things go by number; in the card catalogue they are arranged by topics 

and classes of things, so that all information upon each subject will be 

found together, as in an encyclopedia. 

This encyclopedic method has proved of inealeulable value in the 

correspondence of the Museum when difficult questions are proposed 

for immediate reply. 

As soon as this classified entry is made the material is sent to the 

poisoning department, where it is subjected to a close scrutiny. The 

curator has devoted much time to this subject, for it is encumbered with 

many difficulties, each kind of material demanding a different treatment. 

It is safe to suppose that every destructible specimen which comes into 

a museum is infested with the eggs or larve of moth, dermestes, or 

other museum pests. The problems to solve at the outset are these: 

(1) To destroy the eggs and larva. 

(2) To preserve in so doing the color and softness of the texture of 

fabrics, skins, and furs. 
87 
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(3) To prevent attacks of insect enemies in the future. 
(4) To reduce the dange” to the curator and others to the lowest 

amount. 

In this department the curator has been greatly aided by the studies 

of Mr. Walter Hough, who has discovered the following insects at active 

work destroying museum material: Four species of Tinea, the carpet, fur, 

cloth, and grain moths; Anthrenus varius and A. lepidus, the all-devouring 

‘“‘ Buffalo bug ;” Anobiwm panicewm, which destroys wood and basketry ; 

and Lepisma domestica, which destroys gummed labels. The work of 

research in this direction is not quite finished, but the following con- 

clusions have been’ practically reached : 

(1) It is not sate to trust to camphor, pepper, turpentine, etc., in the 

case of valuable material. 

(2) Insect powder soils ermine and other delicate furs and fabrics, and 

can be used only in certain cases. 

(3) Objects soaked in benzine and other light coal-oil products have 

the larva and eggs destroyed, but they are liable to future attacks. 

(4) Naphthaline proves efficacious so far in preventing the ravages of 

insects, but complaints are made of its deleterious effects on the health 

of laborators. 

(5) Insects and larve of all kinds are destroyed in furs and fabrics 

when they are hung in a tight closet exposed to the evaporation of bi- 

sulphide of carbon. But this effect is only temporary. 

(6) Corrosive sublimate or arsenious acid dissolved in alcohol or 
water in proportion not exceeding 3 per cent. of the poison, may be 

applied to furs by spraying, provided the skin is constantly worked 

while drying. This should be done in open air and with caution. Deer 

hair is very easily rotted, and should be cautiously treated on the 

leather side chiefly. 

The specimens are then stored in the grand series chiefly by form and 

use; that is, clothing, tools, household articles, weapons, and examples 

of higher intellectual activities are grouped together. 

Whenever occasion demands, the specimens of a particular tribe, na- 

tion, or class of people are stored apart. The effort is thus made to 

give to each object all the scientific value which it possesses from the 

very start,and to render it accessible at once for the exhibition, the 

study or type, and the exchange series. 

Convinced that a great national collection should not be forcibly 

strained into subjection to any one scheme, the exhibition series, so far 

as they are completed, have been selected to illusfrate all the lines of 

study pursued by anthropologists upon human activities so far as they 

can be set forth by things, pictures, or graphic tables. 

The dominant ideas according to which anthropologists in various 

parts of the world arrange their specimens may be called the concepts 

of classification. These concepts are race or tribe, material, structure, 

and function, progress of invention, and geographical distribution. No 

perfect scheme can omit any one of these concepts. Methods can differ 
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only in the order in which they are considered and the prominence given 

to each. 
It will be readily understood that the order in which these concepts 

are taken decides the appearance of a museum. Lach one of the first 

three—race, material, structure and function—may be and in fact is the 

ruling concept in some museums. ‘To illustrate the methods pursued 

in these various institutions, and the lessons which they teach, several 

series are now being arranged, and will be on exhibition as below de- 

scribed. Indeed, some of them are now exposed to the public, but not 

completely installed or labeled. 
As an example of what may be done on the ethnical basis, all of the 

objects belonging to Eskimo art have been gathered in the Hast Hall 

and laid out according to the following concepts in the order named: 

function or use, location, evolution and varieties. Fourteen quite well- 

marked, areas have been noted among the Eskimo: Greenland, Labra- 

dor and Ungava, Baffin Land, Northern Canada, Northern Alaska, 

Kotzebue Sound, Bering Strait, St. Lawrence Island and the main-land 

on either side; Cape Nome, Norton Sound and Yukon Delta (a mixed 

area); Nunivak and the contiguous main-land, Kuskokvim delta, Bristol 

Bay, Kadiak and vicinity ; and for the Aleuts, the Aleutian chain. 
It must be distinctly understood that these areas are wholly second- 

ary to types and material. 
In order to ascertain the deficiencies as well as the riches of the Mu- 

seum, each implement, ornament, etc., is traced through the fifteen 

areas by means of a set of boxes, one for each area. All the objects in 

the Eskimo collection being placed in their appropriate boxes, the va- 

cancies will be at once apparent, and proclaim either that the people 

of that area do not use this device or that the National Museum has not 

the good fortune to possess an example. In this work the curator has 

been greatly aided by Lieut. T. Dix Bolles, U.S. Navy, and Mr. E. B. 

Webster, paymaster, U.S. Navy. 
The curator will in the future be able to follow a similar scheme for 

several other peoples, but thinks that when the material in hand does 

not fairly picture the total life history of a tribe or race, the best ad- 

ministration to make of the material is to show the elaboration of the 

various human arts, with a view ultimately to exhibit the progress in 

culture of the whole race. In this line he has commenced to prepare 

the following series: 

(1) Sets of arrow-makers’ tools from all available sources. 

(2) The shops, implements, and productions of the potter, with models 

and pictures of his furnace, processes, ete. 

(3) The sets of apparatus used by North American tribes for gam- 

bling, arranged typically and ethnically. 

(4) Outfits of narcotic indulgence, such as smoking opium and to- 

bacco, betel chewing, ete. 
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(5) The apparatus of the primitive weaver, mat-maker, basket-maker, 

ete., in order to understand the origin of the textile art. 

Too much emphasis can not be laid upon collecting objects in sets, 

outfits, suits, contents, packs, apparatus, panoplies, accoutrements. The 

elaboration of many useful and artistic forms has taken place in an 

adaptive fashion, as being part of a lot or set like the mutual change of 

form of insect and flower through the process of fertilization. 

When a single object, as a hammer, adze, wedge, hoe, spade, rake, 

plough, snow-shoe, ete., stands alone as an implement or a product, 

specimens thereof may be exhibited in series to illustrate the possible 

lines of inventive progress, care being taken always to note localities 

and the evidences of historical connection. 

In carrying out the scheme of which the Catlin and the Stanley gal- 

leries were the commencement, the curator has commenced to collect 

the actual color of all delegations visiting Washington and to gather a 

series of painted photographs as the foundation of an aboriginal album 

of our continent. In this matter great aid has been rendered by the 

Bureau of Ethnology. 

One of the greatest difficulties which a curator has to encounter is 

that which arises from false location and insufficient data. In the Na- 

tional Museum, as well as in every other collection, are many precious 

objects gathered long ago, when it was considered sufficient to know 

that a specimen came from America, Africa, or Polynesia. This is one 

of the chief hindrances to a purely ethnological scheme, since it is oft- 

en begging the whole question to assign a specimen to a certain tribe. 

On the other hand, no harm can possibly come from putting things that 

are alike in the same case or receptacle. 

In order to ennoble this old and imperfectly described material the 

curator is collecting from absolutely reliable sources single objects and 

complete outfits of various kinds to act as guides. It has many times 

happened that one such specimen has really put him in the possession of 

several, with this added, that the older objects are more absolutely free 
from the contamination of Aryan influences. For instance, all of Cap- 

tain Wilkes’s American material is labeled northwest coast of America, 

which means anywhere from the Straits of Fuca to the Bay of San 

Francisco—a region occupied by many stocks of aborigines. The sub- 

sequent collections of Gibbs, Swan, Powers, Green, Ray, the officers of 

the Army, and the Bureau of Ethnology now enable the curator to defi- 

nitely locate all of Wilkes’s specimens. 

The acquisitions of this department are indicated below, arranged 

geographically and topically. The States of the Union are arranged 

alphabetically and specimens from each are given separately with a view 

to stimulating in each an interest in our great national collection. A 

large number of the specimens accredited to the States were received at 

the New Orleans Exposition. Especial mention should also be made 

of the collections of the Bureau of Ethnology, Lieut. P. H. Ray, U.S. 

Army, and Dr. D. Bethune McCartee. 
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ESKIMO AREAS, 

Greenland.—Mesb-sticks for netting (7), Capt. J. W. Collins. 

Bafin Land.—Steatite lamp and companion pot, Dr. E. Bessels (7393). 

Fort Chimo.—Throwing-stick and case of one hundred and fifty Eskimo dominoes 

(15388), in three sets. 

Kotzebue Sound.—Three labrets and mask of wood, carving in bone, spoon made from 

sheep’s skull; knife, blade, and core of jadeite; harpoon point, five fish-hooks 

(16827), Woolfe. ’ 

Norton Sound Region.—Wisps of sea grass for whipping the body in the bath, parka, 

housewife, haversack of fish skin, needles, and fish-skin boots, collections of E. W. 

Nelson. 

Nunivak Island Region.—Grease dish, Dall (16230). 

Kuskokvim Delta.—Wallet of twined basketry. 

Bristol Bay.—Stone ax, hats, women’s coats, women’s boots. head-dress, ear-pockets, 

knives, belt of reindeer teeth (16879), ivory carving containing figures represent- 

ing an Eskimo dance and game of strength (16902), J. W. Johnson. 

Aleutian Islands.—W allets of twined basketry (16754, 16293), Dall and Bean ; Bidarka 

model for three rowers (16914), Department of State, New Orleans Exhibit. 

INDIAN TRIBES OF ALASKA AND CANADA. 

Klinkit of Alaska.--War knife, carved wooden pipes, hair, and masks (16771, 17057), 

from Shaman’s graves, Lieut. T. Dix Bolles, U.S. Navy ; one hundred and thirty 

photographs (16912), twined cylindrical baskets. 

Haida of Queen Charlotte [sland.—Shamaun’s robe, Haliotis shell ornaments. 

Bella Bella of British Columbia.—Cedar bark basketry, Swan. 

Aht, Varcouver Island.—Dentalium, fish-hook of pearl shell (17655). 

Makah of Cape Flattery and Vancouver Island.—Cedar-bark wallets, kelv for holding 

food, whale harpoon lines. 

Ottawa.—Doll, illustrating half-breed costume. } 

Iroquois.—Bark canoe, and painting on glass of man and woman in costume. 

CONTRIBUTIONS FROM THE STATES. 

Alabama.—Choctaw basketry, seed dice, pump-drill still used by negro blacksmiths* 

(16955). 
Arizona and New Mexico.—Twelve photographs Apache (17395), three Navajo prairie- 

dog arrows (17239), bow, arrow, and quiver of the Navajos (16871), large and 

beautiful woolen Navajo carpet (16928), Moki coiled basket trays, wicker coiled 

basket trays, woven dance-belts, painted aprons worn in snake dance, 

From J. W. Powell, Director Bureau of Ethnology. (Ace. 16870.) A collection 

of models exhibited by that Bureau at New Orleans, as follows: (76690) 

Pueblo of Oraibe, Moki, Ariz. ; (76691) pueblo of Mashonginavi, Moki; 

(76692) pueblo of Schomovi, Moki; (76693) pueblo of Wolpi, Moki; 

(76694) pueblo of Shipaneluvi, Moki; (76695) pueblo of Shemopavi, 

Moki; (76696) pueblo of Tewa, Moki; (76697) relief map of ancient 

province of Tusayan, Moki; (76990) Casa Blanca clifi-ruin, Cation de 

Chelly, Arizona; (76993) small cliff-ruin in Cation de Chelly; (76999) 

mummy cave cliff-ruin, Cafion de la Muerte, Arizona; (76995) cliff-ruin in 

Mancos Cafion, Colorado; (76996) restoration, cave town on Rio de 

Chelly, Arizona; (76992) ruined pueblo of Wejegi, Chaco Cation, New 

Mexico. 

*See page 90, hottom. 
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Arizona and New Mexico—Continued. 

Zuni specimens from the Bureau of Ethuology, collected by Col. J. Stevenson : 

(15874) pump-drills, darts and targets for children’s play, stone hammers 

of various patterns, tanned deer skin, pottery-making stools (starting 

stone, gourd scraper, rubbing or polishing stones), Cohonino tanned deer 

skin, bangs for the hair, breech-clouts, armlets, sashes, garters, rattles of 

gourd and tortoise shell, painted images of wood, seed-baskets, mortars 

and pestles, flaking hammers, paint and paint mortars, strainer (16392), 

and from Laguna corn bread and flour. From the modeling department 

of the Bureau of Ethnology the following models have been received : * 

(16970) Zuni, Wejegi, Taos, Tacoma, cliff ruins, small pueblo, Tegua, 

mummy cave, cliff fortress, seven models of pueblos, map in relief of 

Tusayan, two cave towns, Casa Blanca, ancient tower. 

California.—From Indians of Hupa Reservation, collected by Lieut. P. H. Ray, U.S. 

Army :* (172391) Head ornaments, hair-brush of vegetable fiber, necklaces of 

pine seed, dance dresses of buckskin adorned with grass embroidery, mats of 

twined basketry, stones for boiling mush, paint mortars, pestles and mortars; 

spoons of horn, stone, and wood; mush-paddles, straight smoking-pipes of wood 

and stone, dance rattle of deer’s trotters, basketry hats, ornamental baskets, 

grass and fiber for basketry, dip-net and seine twine and needles, salmon spear 

heads and harpoons; Indian money of dentalium shell wound with fish skin, se- 

cured in cash boxes of elkhorn; chisels and wedges of elk horn, girdle of woven 

basketry and buckskin, dance hats of great value, pillows and stools of wood 

resembling those of New Guinea, head scratchers, hammers and adzes of stone, 

fire-drills, stone frying and baking pans, obsidian and jasper knives of great 

beauty, bows and arrows of great beauty, harpoons, men’s clothing ; dance aprons 

and cinctures of seeds, ornamented with straw work; dance wand of basketry, 

tobacco baskets, panniers, and cradles of basketry. From McLeod River Indians, 

from the collections of L. W. Green: (17414) Complete outfit of the bowyer and 

fletcher, shafts, resin, feathers, obsidian and jasper, pitching stone, chipper, 

sandstone, polisher, straightener, sinew, sinew-scraper, fish-skin padding, paint 

and brushes, saw, together with a beautiful outfit of bow, arrows, and quiver. 

From Mr. P. Crowley, of San Francisco: Complete outfit of opium-smoking, con- 

sisting of opium, pipes, match-boxes, brushes, trays, scissors, pipe-cleaners, 

roasting needles, stand, lamps, Chinese cups, and laundry stamps (17215.) 

Dakota and Indian Territory.—Collection of Governor Furnas, of Nebraska, among 

Sioux Indians : (17069) Pemmican maul, pipes, buffalo lance, clarionet, war clubs, 

quiver and arrows, rattle, carved spoon, head-dress, lariats, tomahawk pipe, 

photographs of Sioux ; models of Sioux chiefs, life size, in plaster, by M. Collin; 

photographs of Winnebagos, model in plaster of Pawnee scout, model of Arrapaho 

Chief, Red River car and harness, head-dress of war chief and parflesh case, bows 

and arrows of Crow Indians, photographs of Osages. 

District of Columbia.—Game of shuttlecock. 

Georgia.—Baskets from New Orleans Exposition (16188). 

Indiana.*—Models of Studebaker’s wagons and carts. 
Kentucky.—Pictures illustrating industrial life in that State. 
Louisiana.—Specimens from the Choctaw and Shetimasha Indians. Baskets of cane, 

calico dresses, blow-guns and darts, bows and arrows, raquets for foot game, 

beaded moccasins, belts, and caps (16953. ) 

Maine.*—Passamaquoddy Indians, baskets (17658). 

Maryland.*—Rude pipes (17364.) 

Mississippi.cHome-made basketry, palmetto and shuck hats, horse collars, wooden 

trays and dishes (16961). 

* See page 90, bottom. 
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New York.—From General Porter, complete opium-smokers’ outfit (17198) ; from Peck 

& Snyder, series of modern games, dumb-bells, gymnastic apparatus, croquet, box- 

ing-gloves, archery, cock fighting, and theatrical outtits, Indian clubs, skates, ees 

tennis, lacrosse, base-ball, foot-ball, foils and masks (11487). 

From the Co-operative Dress eran ition (12096), wsthetic dress of 1882, mod- 

ern adaption of ancient Grecian dress. 

From Capt. Charles Bendire, snow-shoes from the Adirondacks (17472). 

New Hampshire.—Paper-hangings of last century. 

South Carolina.—Frontier conveniences and clothing. 

Texas.—Old gun-flints. : 

Virginia.—Dental snuff and plantation specimens. 

Nevada.—F rom the Ute Indians, basket-hats, basket harvesting-wands, wicker cradles, 

fanning and roasting trays, water-tight archer bottles, carrying-baskets (16956). 

Utah.—Quiver, bow, and arrows, rabbit-skin robes, photographs of headmen (13581) 

from Bureau of Ethnology. 
Wisconsin.— Wooden shoes worn by Swede and Norwegian settlers (16726). 

Wyoming.—Saddle of Indians (17121). 

MEXICO. 

The objects from this locality are principally from the collections of 

Dr. Edward Palmer in Sonora and Chihuahua, and from the Mexican 

Government at the New Orleans Exposition. The donations include 

the following examples: (17111, 17070, 16860,)° Skull of Tarahumara 

Indian, thirty-nine casts of Mexican antiquities made by Eufemio Aba- 

diano, illustrated atlas of Mexican social life and natural history, 
atlas of primitive husbandry, such as planting board, cactus fruit 

picker or tongs, primitive spade; weapons, including sling, bow, ar- 

rows, and wrist-guard of Tarahumaras; horse-trappings, bridles, sad- 

dies, blankets, stirrups, tether ropes, cinetures; mealing tools, mortars 
and pestles, metates and mullers or brazos; textile products, many wicker 

baskets, wallets, bark cloth, sacks of pita and other native fiber, water 

filters, jars, water skins. 
Complete outfit of Guadalajara potter, consisting of clay in various 

stages of preparation, molds for modeling parts, molding tools of 

rosewood, paint and brushes, casts and vessels in different stages of 

completion, model of pottery, and drawing of shop. 

Household apparatus and utensils: Dippers of gourd, ladles, spoons 

of wood, mush sticks, chocolate-cups, stirrers, pulque-sieves, trough 

for washing. 
Articles of costume: Straw and palm hats, rain-coats, serapes, belts, 

sandals, specimens of coarse cloth, money-bag, wash-rags of pita fiber, 

hair-brushes of vegetable fiber. 
Furniture: Beds of cocoa and pita fiber, mattresses, pillows, floor 

mats, chairs, floor brushes, wooden trays, brooms, scrubbing brushes, 

chairs, shingle-pins, fire-fans, torches, pot-carriers, head-bands, model 

of pulque gatherer, gathering nuts, water-carriers’ yoke. 

Ceremonial objects: Masks, dance-rattles, incensafios, uniforms of 
police and soldiers of different Mexican corps, fire-mattress, horse equip- 
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equipments and trappings, in all seventeen suits; quoits, stones for 

hop-scotch, foot-ball, fiddle and bow. 

Works of art: Engraved and painted gourds, many specimens and 

patterns, lacquer plates, waiters and trays, straw placques, photographs. 

MIDDLE AND SOUTH AMERICA. 

Central America.—Carved jicara shells and gourd, packing baskets, planks hewed out 

with stone implements, a whole tree being wasted for each plank. 

Cuba.—Series of photographs of people and scenery. 

Jamaica.—Hats, basketry, brooms, brushes. 

Hayti.—Hammocks, canes, clay pipes, bastinado, mortar and pestle, vessels of turned 

wood, rope of pita fiber, lace wood whips, horse trappings, pack saddles, saddle 

hampers, photos, photographs of Presidents, seventeen oil portraits of Pres- 

idents, (17026) powder-boxes. 

Antilles.—Water-vessels and basketry, specimens of agave fiber, boxes of lignum- 

vitz. 

British Guiana.—(16660) Native brushes of vegetable fiber, ornaments of seed-work. 

Venezuela.—Bead-belts. 

Argentine Republic.—Hair mats. 

Peru,—Spindles. 
EUROPE. 

England.—Exchequer tally-stick (16214), shawls, hats, and cutlery from New Orleans 

Exposition (16690). 

Norway.—Tschukchi cross-bow, piggin, chopping-board, sltoes. 

Belgium and Holland.—Wooden shoes, rope, clay pipes, horse-wrappings, album of 

costumes (16642), fishing-nets, and twine. 

France.—Fibers, charts, five models of ethnic types, life size; ancient loom weights. 
Tialy.—Hats, photographs of social life and costume, wine-flasks, Sicilian plow and 

yoke (16574). 

Germany.—Scythes, baskets, agricultural implements, and mechanical tools, canes, 

dolls, and toys, clothing, vases (16573, 16645). 

Russia.—Harness and yokes, boots and shoes, clothing (16525, 16617). 

Turkey.—Charms, clothing. 

Scotland.—Shepherd check shawl (16646). 

ASIA. 

Asia Minor.—Grecian bowl (16332). 

Syria and Arabia.—Writing apparatus, modern Syrian clothing, carvings in olive 

wood, stone and shell, turbans, shoes, veils, incense, inscriptions, hubble-bub- 

ble pipes, newspaper, pens (* 16413, * 16637, * 16995). 

Persia.—Photographs of New Orleans Exhibit, shawl, sandals, lacquer-box, and book- 

cover, clothing. 

India.—Model of catamaran, casts of Hindoo faces, string of beads, sandals, torches, 

embroidery, entire outfit of betel chewer, image of the sun god, lac tray, shanka 

shells, kookrie or set of knives, fork and chop-sticks, clothing (16635, 17430, 

* 17306, * 17458, 17243, 17491, 16694, 16555, 16640). 
China.—Official hat-box, jade inkstand-helder, rattan dipper, student’s book-case, 

clothing, historical illustrations, copies of Pekin Gazette, fans, screens, pictures 

on glass, rush table, bamboo shoe, writing materials, idols, quiver and arrows, 

inlaid plaque from Loochoo, bow and arrows from Formosa. A large number of 

these gifts were from Dr. D. B. McCartee. 

* See page 90. 
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Japan.—Magic mirror, books, maps, photographs, clothing, model of house, weapons, 

idols, illustrations of natural productions, screens, painting on silk, social ob- 

jects, writing material, illustrated cyclopedia, 

Corea.—Inlaid metal work, printing block of wood, books, illustrated works, sketches 

of Corean social life and natural history, screens and blinds, cabinets, stove, em- 

broidered badges, pillow ends, clothing, hats in great variety, oil paper coats and 

hats, mourning costume, matting, fans, shoes, rice bowl, and other foed imple- 

ments, feather ornament, varieties of paper, sadiron, mirror, stone ornament, 

money-bag, games of chance, washing sticks, soldiers’ dress, tweezers, pipes, 

hampers, knife, comb, full male, female, and child’s costume, mourner’s dress, 

map of Seoul, old screen in eight parts, lac canister and box, straw image. 

AFRICA. 

Madeira.—Photographs of costumes. 

Barbary States.—Grass fabric, embroidered and embossed leather, specimens of native 

cotton fabric, velvet embroidery, weapons in embossed leather scabbard, bask- 

etry, shoes, turbans, lamps, blankets, suit of clothing, threshing sledge, brass 
trays, water bottles. 

Egypt.—Pipes, shoes, lantern, scarabaei, and mummy. 

Madagascar.—Hammer, tent, map, bread, palm fiber. 

POLYNESIA. 

Samoa.*—Whip of cocoa fiber, complete apparatus for kava drinking, cinctures, 
rugs. 

Sandwich Islands.—Photographs of natives, basketry, tapa cloth, straw hats. 

New Zealand.—Maori seed wallet, spear head, fig leaf, ‘‘ shell,” model of outrigger. 

Australia.—Photographs of aborigines, views in Victoria. 

See page 90. 
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CHART OF THE ESKIMO COLLECTIONS IN THE U. S. NATIONAL MUSEUM. 

This chart is designed to show the locations in which each species of 

Eskimo apparatus is represented by specimens in the U.S. National 

Museum. The crosses stand for one or more specimens, and the vacant 

places merely exhibit the deficiencies of the national collections. The 

objects may be in use in such places, and doubtless in many Cases are, 

but the-fact can not be proved by this series. 
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REPORT UPON THE WORK IN THE DEPARTMENT OF AMERICAN 
ABORIGINAL POTTERY IN THE U. S. NATIONAL MUSEUM FOR THE 
YEAR ENDING JUNE 380, 1886, 

By WiturAm H. Houmes, Honorary Curator. 

The department of aboriginal pottery has been enriched during the 

year by several very important accessions, numbering about 1,500 entries, 

but including a much larger number of pieces. In previous years the 

coliections consisted to a large extent of modern products, most of which 

were derived from the pueblo towns of New Mexico and Arizona, but 

the body of the accessions of this year are prehistoric and represent 

localities widely distributed.over the American continent. 

The agencies through which these acquisitions were made are (1) 
those of the National Museum and the Smithsonian Institution, in- 

cluding donations, purchases, and the products of original research by 

the agents of these departments, and (2) those of the Bureau of Kthnol- 

ogy through corresponding channels. The bulk of the year’s material 

has been acquired through the agencies of the latter organization. 

From the Mississippi Valley and the more easterly sections of the 

United States collections were made chiefly by the agents of the Bureau 

of Ethnology, working under the supervision of Dr. Cyrus Thomas. 

They were obtained from mounds, graves, shell heaps, and from the 

surface of the ground, and include many pieces of the ordinary -abo- 

riginal vases, pipes, etc., mostly of types already well represented in 

the collection, but of much importance and interest as filling up gaps 

in the series. In all there are upwards of 409 numbers. 

From the pueblo country the most important accessions are of the 

ancient wares of eastern-central Arizona and western-central New 

Mexico, and are the product of excavations made by Mr. E. W. Nelson. 

They consist chiefly of vases and fragments of the coiled and white 

wares of the earliest-known periods of puebio occupation and exhibit 

a number of new forms such as are not found farther north. Mr. James 

Stevenson secured a number of ancient pieces from the province of Tu- 

sayan. 

The purchase of two collections of Mexican antiquities has added 

much to the collections of pottery. A small number of pieces come 
from the valley of Mexico, but the more important accessions are from 

H. Mis. 170, pt. 2——7 97 
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Oaxaca. The latter include a series of ceremonial vases: elaborately 

embellished with figures of Tlaloc and other mythologic personages. 

A small collection, including both ancient and modern wares, was male 

in the vicinity of Guadalajara, by Dr. E. Palmer. The ancient pieces 

are of types corresponding closely to those of Tula and the valley of 

Mexico. 

{mportant additions were made to our already rich collections from 

the province of Chiriqui, Colombia. The field-work was done by Mr. 

J. A. MeNiel, and the specimens were acquired by the Museum through 

purchase and through donation, about 50 fine pieces having been pre- 

_ sented to the Museum by Mr. J. B. Stearns, of Short Hills, N. J. 

The work of classifying and arranging continued steadily during the 

year, and such progress was made that in June the hall was opened to 

the public, a small space only being reserved for the reception and 

classification of new collections. Careful attention has been given to 

the placing of the material with a view of avoiding confusion and of 

making the classification of the ware apparent at a glance. The great 

wall case is entirely filled with the modern wares of the American In- 

dians, the greater part of the space being devoted to the wares of the 

pueblo Indians. Beginning at the right, on entering the hall, the two 

first sections are occupied by the polished black pottery of the Rio 

Grande pueblos. Following this ware in order are the various products 

of the pueblos in the Rio Grande Valley, most notable among which are 

the artistic vases of Acoma. Beyond this, occupying part of the north 

and all of the west sides of the hall, are the striking products of the 

pueblo of Zuni, and on the south are the rich-colored wares of Moki. 

The modern products are confined exclusively to the wall case. The 

central case contains about 500 pieces of ancient pueblo ware, chrono- 

logically arranged; beginning with the most archaic forms on the lower 

shelves, ascent is made through the three succeeding groups to the earlier 

historic forms at the top. The remainder of the floor space is occupied 

by about twenty ebony cases, in which are placed small selected series of 

antique vases from Peru, Panama, Central America, Mexico, and the 

mounds of the Mississippi Valley. Behind the wall case, and extending 

the entire length, is a space fitted up with shelves, in which duplicates 

and fragmentary pottery are stored. 

The curator has been occupied during the year in preparing a paper 

on the remarkable collections from the provinee of Chiriqui. The in- 

troductory pages are devoted to the geography, peoples, cemeteries, and. 

to other general topics. The various objects of art are discussed under 

the three heads—stone, metal, and clay. The body of the work is given 

to a detailed study of the ceramicart. Especial attention is given to the 

decorative system of the Isthmian peoples, and the final chapter is de- 

voted to a study of life forms in vase painting. 

The study of this group of art products led to an investigation of the 
influence of textile decoration upon the ornamentation of pottery, and 
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a second paper was prepared which covers the following topics: Form 

in the textile art, relation of form to ornament, textile ornament, devel- 
opment of a geometric system of ornament within the art, geometricity 

imposed upon adopted elements, and the extension of the geometric sys- 

tem to other forms of art. These papers are accompanied by over 500 

illustrations. and will appear in the Sixth Annual Report of the Bureau 

of Ethnology. 

It is difficult to obtain a correct statement of the number of specimens 

in the collection, as much of the ware is in a fragmentary condition. 

A very large and important series of vases is still retained in the 

Archeologie Hall of the Smithsonian Institution. It is expected that 

during the coming year cases will be built and placed in the pottery court 

to accommodate representative series of this material. 





REPORT UPON THE WORK IN THE DEPARTMENT OF ARCHAOLOGY IN 
THE U. 8 NATIONAL MUSEUM FOR THE YEAR ENDING JUNE 30, 
1886. 

By Dr. CHARLES Rav, Curator. 

In the preparation of this report I have found it convenient to take 

up the more interesting accessions and treat of them by States. 

REVIEW OF IMPORTANT ACCESSIONS. 

NEW YORK. 

The Natural Science Association of Staten Island sent for examina-_ 

tion a carving in sandstone representing the head of an Indian, and 

evidently of aboriginal workmanship (Fig. 1). The head, which was: 

presented to the association by Mr. George F. Kunz, of New York, 

measures 7 inches in height, and is made from a sandstone bowlder ; it 
never belonged to a complete figure. The carving shows a low fore- 

head, an aquiline nose broad at the base, full lips, aid a well-formed chin. 

The eyes are far apart, and the cheek benes remarkably prominent. It 

was found in Southfield, Staten Island, at a depth ef from 12 to 18 inches 

in the swamp near the Fingerboard road. <A full account of the discov- 

ery is given in the proceedings of the above-named association, May 10, 
1884. 

The head is represented by a good cast in the collection of the National 
Museum. 

NEW JERSEY. 

Ten argillite implements of paleolithic type, from gravel-beds at 

Trenton, were received from Dr. Charles C. Abbott, the well-known dis- 

coverer of this class of primitive implements in that locality. Another 

series of such specimens has been promised by the donor. 

Mr. W. H. H. Chambers, of Philadelphia, presented twelve triangular 

- arrow-head-shaped specimens of dark flint, which belonged to a subter- 

ranean deposit of three hundred similar objects, discovered on the farm 

of George Moore, on the south bank of Rancocas Creek, near Lumber- 
ton, Burlington County. When plowed up the flint blades were found 

Standing upright in a circle, with the points downward. Fig. 2 repre- 

sents one of the specimens. 
f 101 
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PENNSYLVANIA. 

Mr. A. F. Berlin, of Allentown, Lehigh County, presented five rude 

implements, four cutters, thirteen arrow-heads, and a notched sinker, 

all found on Lehigh Island, in the Lehigh River, near Allentown. Some 

of the arrow-heads are of the rare leaf-shaped tanged type (Fig. 3).* 

Dr. J. J. Fullmer, of Philadelphia, sent for inspection a grooved stone 

ax, which he had found in Fairmount Park, in thatcity. The ax, which 

consists of a fine-grained sandstone, is remarkable for its length, and 
for having the rather shallow groove so near to the butt-end that it is 

difficult to understand how it could have been used with a handle. 

The groove, moreover, shows distinct traces of wear. This ax has an 

analogue in certain European stone axes, in which the shaft-hole is very 

near the butt, and which, when hafted, would have presented the same 
difficulties of manipulation. 

A cast of the specimen represented in Fig. 4 is now in the Nationa] 

Museum. 
VIRGINIA. 

From Mr. John b. Wiggins, of Chula, Amelia County, were received 

specimens from an aboriginal mica mine in Amelia County, consisting 

of fragments composed of earth, charcoal, and mica, and a piece of the 

kind of stone (trap rock) of which the mauls used in obtaining mica 

were made. I take the following from Mr. Wiggins’s letter accompany- 

ing the specimens: 

On examination I find that for acres around the John McCormick mine the ground 

has been dug over and the surface mica extracted. The method employed in break- 

ing the large quartz rock containing mica was by building fires and heating them, 

afterwards using heavy mauls made of the same material as the fragment of stone 

inclosed. I beg to say that the early workers of these mines labored under great 

difficulties in obtaining the mica, and it must have been very highly prized by them. 

A small collection, consisting of a leaf-shaped implement, arrow and 

spear heads, grooved axes, a stone slab with a mortar cavity on each 

side, and a fragment of pottery from Massaponax, Spottsylvania County, 

was received from Mr. Robert P. Bigelow, of Washington, D. C. 

A valuable addition to the collection was a handled boat-shaped pot- 

stone bowl 13 inches long, found 8 feet below the surface on the west 

bank of the Potomac River, about 7 miles above Washington, in Fair- 

fax County, and presented by Mr. John W. Brock, of Philadelphia. 

This vessel (Fig. 5) is not finished by smoothing, but left in a rough 

state, showing the distinct marks of the tools by which it was fashioned. 

WEST VIRGINIA. 

From the Bureau of Ethnology was received a large collection from 

different localities in the Kanawha Valley, consisting of rude chipped 

implements (mostly celts), scrapers, perforators, arrow and spear heads, 

*Most of the received objects are of stone; whenever they consist of another ma- 

terial it is specially mentioned. 
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Fic. 1. Carved Indian head, Staten Island, New York. Catalogue No. 98133. 

Fic. 2. Triangular arrow-head, New Jersey. Catalogue No 

Fie. 3. Arrow-head, Pennsylvania. Catalogue No. 98364. 

Fia. 4. Grooved ax, Pennsylvania. Catalogue No. 98643. 
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hammer-stones, pit-stones, grinding-stones, cup-stones, stone slabs with 

mortar cavities, polished celts, small hematite celts, grooved axes, dis- 

coidal stones, gaming disks, aed tablets, ceremonial objects, tubes 

(one with a flattened and enlarged mouth-piece), stone pipes, bone per- 

forators, bone beads, bears’ teeth (notched or drilled), shell beads and 

other ornaments of shell, and a number of copper wristlets. This col- 

lection contains many good specimens. 
The Bureau of Ethnology also delivered a collection from * Gemeter y 

Mound,” on Smith’s farm, Kanawha County, embracing chipped celts 

(some with polished cutting edges), arrow and spear heads, hammer- 

stones, pit-stones, pestles, polished celts (some of hematite), grooved 

axes, stone disks, pierced tablets, fragments of ceremonial objects, paint- 

stones, a stone pipe, perforated bears’ teeth, and a number of unmodi- 

fied Unio-shells. 

NORTH CAROLINA. 

Dr. J. M. Spainhour, of Lenoir, Caldwell County, contributed a speci- 

men of brown hematite from Caldwell County, in the form of an egg 

with truncated smallerend. Such specimens may have been the heads 

of skin covered war-clubs, like those still or lately in use among certain 

Indian tribes; but it has also been suggested that they were used in 

some game, or perhaps as targets to be shot at with blunt arrows for 

the sake of practice. Placed upright on a pole, they would fall down 

when hit by a missile. 

ALABAMA. 

From the Bureau of Ethnology: A small collection from a stone grave 

near Guntersville, Marshall County, namely, split and polished bear’s 

teeth pierced with two holes in the widdle, a string of small drilled 

canine teeth, and spool-shaped objects of copper. 

MISSISSIPPI. 

¥rom the Bureau of Ethnology was received a collection from a group 

of mounds and graves, inclosed by an embankment and ditch, in Union 

County, containing rude chipped implements, arrow and spear heads, 

serapers, a large flint digging tool of oval form, hammer-stones, pit- 

stones, stone slabs with mortar cavities, polished celts, stone disks, 

beads (of stone), an unfinished ceremonial object, fragments of a stone 

pipe, shell beads, bone perforators, land-turtle shells (Cistudo clausa 

Lin.), fragments of pottery, charred hickory nuts, part of a brass pen- 

dant, a curiously patched ornament of brass (four-sided and pierced), a 

thin plate of silver with the arms of Castile and Leon stamped on it, 

and fragments of human skulls and bones. 

OHIO. 

A fine boat-shaped object of banded slate, flat on one side and pierced 

with two holes, was presented by Mr. H. ©. Duvall, of Washington, D. 
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©. The specimen had been found in a maize field in Berea, Cuyahoga 

County, Ohio. 

Mr. T. F. Spangler, of Zanesville, presented a collection of one hun- 

dred and nine arrow and spear heads, scrapers, etc., from the neighbor- 

hood of Flint Ridge, Muskingum County. These specimens—good rep- 

resentatives of forms and materials—were attached to nine serviceabie 

tablets, on which they are exhibited. 

From Mrs. D. L. Nielsen, Vermillion, Erie County, were acquired two 

spear-heads, and an object of porphyritic syenite, pertaining to the 

class of so called bird-shaped carvings found on the farm of C. Crouse, 

1 mile south of Birmingham, Erie County. The last-named specimen 

is not madein the shape of a bird, but formed alike at both extremities. 

Specimens of this character are not very frequent. 

Mr. J. R. Nissley, of Mansfield, sent for inspection a small collection 

of choice relics, some of which were reproduced in plaster in the Museum. 

Among them is a disk of banded slate with a protuberance on each face 

(Fig. 6). It can be easily perceived that this piece was designed to be 

made into a ceremonial weapon by cutting out the portions. above and 

below the protuberance, and by perforating the thick part. The original 

was found on the surface, 6 miles northeast of Sidney, Shelby County. 

Through Mr. Gerard Fowke, of Augusta, Bracken County, Ky., was 

received a collection numbering 1,178 specimens from Flint hidge, the 

well-known locality to which the aborigines resorted for quarrying chal. 

cedonic flint of excellent quality, and where they have left the traces of 

their operations in the shape of numerous pits. Flint Ridge extends 

through several counties; but the above mentioned collection came from 

Licking County. It consists of hammer-stones of flint, aud quartzite, 

cores, rude implements (more or less leaf-shaped), cutting and drilling 

tools, and a large anvil stone. 
Some of the cores show very distinctly the facets produced by the re- 

moval of flakes, and are the best specimens of their kind found north of 

Mexico, which have ever fallen under my notice. 
From the Bureau of Ethnology was received a collection (surface 

finds) from Butler County. It contains arrow and spear heads, hammer 

stones, pestles, polished celts, grooved axes, pierced tablets, and a tube 

of banded slate. 
Further: A small collection from ‘‘ Cemetery Mound,” Mount Ver- 

non, Knox County, composed of rude stone implements, bears’ teeth 

flattened on both sides and perforated with three holes, a thin semi- 

lunar shaped object of copper (much corroded), fragments of human 

and animal bones, and pieces of a material of chalky appearance, 

which covered the skeleton. 

INDIANA. 

From Mr. B. W. Evermann, of Bloomington, Monroe County, were 

received leaf-shaped implements, arrow and spear heads, a polished 
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Fig. 6. Unfinished ceremonial object, Ohio. Catalogue No. 98748. 4 

Fic. 7. Unfinished ceremonial object, Indiana, Catalogue No. 98436. + 

Fig. 8. Ceremonial object—finished, Ohio. Catalogue No. 35627. 4 

Fie. 9. Lizard-shaped object, Illinois. Catalogue No. 98662. 4 

Fia. 10. Copper ornament, Kentucky. Catalogue No. 29 32. 4 

Fig. 11. Spade-shaped pipe, Tennessee. Catalogue No. 82390. 4 
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celt, a large grooved ax, a grooved muul, a pestle, three pierced tablets, 

one-half of a ceremonial weapon, a bird-shaped object, and a natura] 

formation (clay-iron stone), from Carroll County, and an oval flat peb- 

ble of bauded slate thickest in the middle, having portions cut out at 

the smaller ends, with the intention to make it into a ceremonial 

weapon. This interesting piece (obtained in Howard County) is repre- 

sented in Fig. 7, and in Fig. 8 is shown the form of a finished object of 

the same character, received from Ohio in 1879. 

A collection from Fioyd, Harrison, and Crawford Counties, was pre- 

sented by Mr. John H. Lemon, of New Albany. It embraces rude and 

leaf-shaped implements, cutting-tools, scrapers, perforators, arrow and 

spear heads, polished celts, grooved axes, pestles, and fragments of 

pierced tablets. 
A leaf-shaped implement, arrow-heads, polished celts, a grooved ax, 

and a rude pierced tablet (mostly good specimens), from Wheatland, 

Knox County, were presented by Dr. E. C. Black, of Wheatland. 

ILLINOIS. 

The Museum is indebted to Mr. C. Armstrong, of Carrolton, Greene 

County, for the loan of a chipped and afterward polished specimen of 

white jasper, in the form of a lizard (Fig. 9). This object, of which there 

is now a cast in the National Museum, measures 3 inches in length. 

It was found on the surface in Walkerville Township, Greene County, 

on what is known as the Illinois River Bluffs. It may be of ornamental 

or totemic character. 

The Bureau of Ethnology delivered a collection from a mound near 

Mill Creek, Alexander County, namely:. Large rude chipped imple- 

ments, chipped celts, some with polished cutting edges, a spear head, 

an irregular polished tablet of pale-greenish fluorite, pierced with two 

_holes, shell beads and other ornaments of shell, bone perforators, drilled 

bears’ teeth, worked stag horn, and fragments of animal bones. 

The pierced tablet is a very remarkable specimen. 

Further: Arrow and spear heads, a polished celt, a pierced tablet, 

spool-shaped objects of copper, and a compact earthy mass inclosing 

bears’ teeth (partly notched), and fragments of bones, from a mound 

near Fountain Bluff, Jackson County. 

Further: One hundred leaf-shaped implements of dark flint or horn- 

stone from a subterranean deposit of one hundred and ten, on the farm 

of John G. Simms, near De Soto, Jackson County. I have not yet 

learned how the specimens were arranged under ground. 

Further: A chungkee-stone (pierced and well finished), two Unto 

shelis prepared to serve as spoons, and two thin sheets of copper, one 

square, with two human figures, with head-dresses, apparently in the 

act of dancing, stamped upon it, and the other in a less good state of 

preservation, showing also a human figure similarly produced. These 

objects came from a stone grave near Bluff Lake, Union County. 
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KENTUCKY. 

Mr. W. Kinney, of Portsmouth, Scioto County, Ohio, presented a cop- 

per ornament from a mound in Greenup County, Kentucky. The speei- 

men is not in its original shape, as represented in Fig. 10, but bent into 

the form of a lump, doubtless with a view to frustrate further use after 

its deposition. I have seen in Europe bronze swords bent double with 

the same intention. Mr. Kinney states as follows: 

The copper relic was found in an outlying mound in Greenup County, nearly oppo- 

site the mouth of the Scioto River, and one of the group so frequently referred to by 

Squier and others. This mound is in the first or lower river-terrace, while the main 

works are on the next. On one occasion half a bushel of these ornaments was found 

in the same mound and sent to the smelter. 

TENNESSEE. 

The Bureau of Ethnology delivered a collection from a mound on 

McGee’s farm, Monroe County, namely: Small arrow-heads, polished 

celts, a pestle, discoidal stones, a very fine large semicircular tanged 

object (polished),* a clay pipe, a fragment of a stone pipe, drilled bears’ 

teeth, shell beads and pendants, a carved and open-worked shell disk 

(gorget), cylindrical copper beads, glass beads (Kuropean), and two 

human skulls. 

Further: Grooved axes, pierced tablets, bone implements (needles, 

ete.), shell beads, pin-shaped objects of shell, shell gorgets (disk- 

shaped), remarkable for the desigus engraved on them (spider and 

human figures of Aztec character), and a rude shell mask (human face) 

from a mound on Faine’s Island, 3 miles southeast of Dandridge, Jef- 

ferson County. : 
Further: Arrow-heads, hammer-stones, stone pipes, bone perforators, 

bears’ teeth, shell beads, pin-shaped objects of shell, and a number of 

disk-like gorgets and masks (human faces) of the same material. Some 

of the former show well-executed designs of rattlesnakes, ete. From 

‘‘MeMahon Mound,” Sevier County. 

Further: Flakes, rude chipped implements, scrapers, perforators, ar- 

row and spear heads, polished celts, grooved axes, pierced tablets, a 

spade-shaped pipe of chlorite (Fig. 11), bone perforators, shell beads, 

and a slender straight copper implement, 104 inches long, square in the 

cross-section, and tapering to a point at each end. 

Further: A large flint digging tool (oval), polished celts and celt- 

gouges (some very good), and a number of gaming-disks (?), from Lauder- 

dale County. 

Further: A large collection from ‘+Citico Mound,” on MeSpadden’s 

farm, in Monroe County, embracing arrow-heads, polished celts and 

chisels, hammer-stones, pestles, stone disks, some of them polished, 

"1 formerly called such specimens ‘‘scraper-like implements,” but having afterward 

seen a large number of them, I am now inclined to class them as objects of orna- 

mental or ceremonial character. 
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pierced tablets, stone pipes, a fragment ot a large pot-stone vessel, 

pieces of red mineral paint, drilled bears’ teeth, bone perforators, shell 

beads and pendants, pin-shaped objects of shell, shell masks (human 

faces), clay vessels ornamented with raised figures, incised lines, ete., 

and human skulls and bones. 

Mr. Edward D. Hicks, of Nashville, sent to the National Museum 

three chipped flint objects, remarkable for large size and unusual forms, 

namely: A sword or truncheon-like article (Fig. 12), and an imple- 

ment (?) formed at one end like a erab’s claw (Fig. 13), both from Hum- 

phreys County. Also, a nearly circular disk (Fig. 14), measuring 9 

inches in major diameter, and chipped to an edge around the circum. 

ference. This specimen, found in Stewart County, differs in make from 

the disk-like flint articles found in deposits. These three objects, of 

which casts were taken in the National Museum, are surface finds. 

Large specimeus of gray flint, more or less analogous in form to 

those just mentioned, are in the Peabody Museum at Cambridge, Mass. 

They were likewise found in Humphreys and Stewart-Counties, in 

mounds and on the surface. ; 

MICHIGAN. 

Mr. D.S. Carvin, of Lyons, Fulton County, Ghio, preseuted a plat- 

form pipe. It consists of the mottled stone which forms the material 

of many of the pipes in the Squier and Davis collection, now in Eng- 

land. It was found in a maize-field in Berrien County, Michigan. 

WISCONSIN. 

Two drilled bears’ teeth, two bone ornaments, two small sheets of 

native silver, shaped by beating, and six cylindrical copper beads from 

a mound at Warner’s Landing, Vernon County, were presented by Dr. 

J. L. De Witt, of Newton, Vernon County. The pieces of sheet silver 

are of special interest, being the first specimens of this kind given to the 

Museum. 

From the Bureau of Ethnology were received a leaf-shaped imple- 

ment, fragments of burned bones, a copper or brass kettle, and a num- 

ber of silver bracelets, gorgets, ear-rings, ete., from a mound in Craw- 

ford County. The objects evidently accompanied an intrusive burial. 

ARKANSAS. 

From the Bureau of Ethnology were received small arrow-heads, ham- 

mer-stones, chipped celts with polished cutting edges, polished celts, 

mullers, grinding-stones, polishing-stones, gaming disks (?), bone per- 

forators, and pieces of worked stag-horn from an ancient Indian burial 

ground at Bradley’s Landing, Crittenden County. 

Further: Rude leaf-shaped implements, small arrow-heads, perfora- 

tors, hammer-stones, a polished celt, a semi-circular tanged object 
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(polished), a large quartz crystal, a bone perforator, and fragments of 

animal bones from a mound in Pulaski County. 

OREGON. 

Mr. Charles Aldrich, of Webster City, Hamilton County, Iowa, pre- 

sented a well-shaped stone pestle with a ring-like projection below the 

tapering end. It was found near Grant’s Pass, Josephine County, Ore- 

gon. 
ARIZONA. 

Mr. J. H. Carlton, of Pima, Graham County, presented a flake of chal- 

cedony, arrow-heads, hammer-stones, grooved axes, mauls, rubbing- 

stones, a metate, a pestle, a small mortar, arrow-shaft straighteners, a 

polishing-stone, a pebble for smoothing pottery, a small paint muller, 

an anvil-stone of cylindrical form, a conical stone pipe, a pierced stone 

disk, shell ornaments, quartz crystals, a piece of unworked turquoise, a 

clay bowl, and fragments of pottery. The objects were all found in 

Graham County. 
NEW MEXICO. 

Mr. E. W. Nelson, of Springerville, Apache County, Ariz., sent a col- 

lection from ruins on the headwaters of the San Francisco River, New 

Mexico, consisting of stone perforators, grooved axes, mortars, a pestle, 

a grinding-stone, rubbing-stones, arrow-shaft straighteners, perforated 

cylindrical paint-stones, rock crystals showing use at the apex, frag- 

ments of red and green mineral paint, stone carvings in human and 

animal forms, bone awls, a bone whistle, pendants and beads of stone, 

shell and pottery, including one of turquoise, and two human skulls. 

The most remarkable piece in this collection, however, is a sandstone 

slab, nearly square, with rounded corners, upon which is carved in 

relief a rather conventional figure of a turtle. It is represented in Fig. 

15. 
From the same and the same locality, hammer-stones, grinding-stones, 

pestles, grooved axes, paint mortars and mullers, ‘ tanning-stones,” 

one-half of a stone disk, fragments of a stone plate with many bi-conical 

perforations, a stone carving representing the head of a coyote, a stone 

carving in the shape of an owl, stone tubes and pipes, a small arrow- 

head, twenty-four flat pierced pendants of turquoise, two of which are 

represented in Figs. 16 and 17, a number of fragments of turquoise 

pendants, bone perforators, fragments of a bone spear-head, a bear’s 
claw, shell beads and other ornaments of shell, a truncated marine shell 
(Agaronia testacea Lam.), a small brass bell, a nugget of native copper, 

a piece of graphite, and pieces of red and green mineral paint. 

ALASKA. 

Mr. J. U. Johnson, of Fort Alexander, presented a spear-head-shaped 

knife-blade of slate, two polished celts, and three adzes from Alaska. 
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Fie. 12. Sword-like chipped flint implement, Tennessee. Catalogue No. 98665. 3 

Fig. 13. Chipped flint implement—crab’s claw, Tennessee. Catalogue No. 98664. 3 6 
Fic. 14. Chipped flint disk, Tennessee. Catalogue No. 98663. 4 

Fig. 15. Sandstone slab, with figure of turtle in relief, New Mexico. Catalogue No. 98715 2 
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MEXICO. 

From Mr. L. H. Aymé, of Oaxaca, was acquired a large collection, 

consisting of obsidian flakes and cores, a hammer-stone, polished celts 

(one 11 inches in length), polishing-stones, implements with two flat, 

deeply-striated faces (Fig. 18),* small stone pendants, a large stone slab 

with deep notches on one edge, a fragment of a pestle, a well-polished 

disk-shaped ear-pendant of jade (pierced near the rim), fragments of 

worked alabaster, a piece of stucco, beads made of entire shells either 

pierced with a hole or truncated at the apex, a large pierced shell 

(Strombus), a shell bead, a shell disk with central hole, fragments of 

shells, and a large number of calcareous pebbles of unknown use. 
Further, a number of stone carvings; namely, two large human figures 

(one very well executed), a human head with widely-opened mouth 

(part of a figure), a tiger’s head (part of a figure), and small squatting 

figures (human) pierced for suspension. 

GUATEMALA. 

Mr. Miles Rock, of Washington, D. C., presented a boulder with a 

face rudely carved on it from the ruins of Saculeo, near Huehuetenango, 

a place supposed to be the ancient capital of the chiefs of the Mam In- 

dians; and also the greater part of a Stone disk, exactly a foot in di- 

ameter, having carved on it in relief a human head with an elaborate 
head-dress. It may be intended to represent the Sun. This specimen 

came from an altar in the ruins of an ancient temple on the summit of 
Cerro Ixbul, 40 miles southeast of Comitan, Mexico. 

NICARAGUA. 

Mr. W. W. Evans, of New Rochelle, Westchester County, N. Y., 
sent a large block of tufa, to all appearance of volcanic origin, which 

shows two impressions of small human feet, evidently produced while 

the tufa was in a plastic state. The material replaced by the feet has 

risen and forms a kind of ridge around the tracks. The history of this 

highly interesting piece is not yet known, but will soon be communi- 

cated. 
UNITED STATES OF COLOMBIA. 

By Mr. J. A. MeNiel, of Panama, was sent a large collection from 
Indian graves of Chiriqui, State of Panama. The collection is com- 

posed of trimmed flakes, arrow and spear heads, chisels, polished celts, 
metates of various shapes (some in the form of animals), rubbing-stones, 

baking-plates, a human stone figure (female), a human figure rudely 

* These stones resemble the wooden bark-beaters used by the South Sea Islanders 

in making tapa-cloth, and probably also were used by the Mexicans for making bark 

cloth or paper. I was informed that the people in Mexico employ at present these 

stones, which appear to be frequent, for crushing chilli. This, however, may be a 
secondary use. 
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carved from a boulder, two large stone slabs showing in relief, respeet- 

ively, the figure of a monkey and of an alligator, and five fragments of 

metates (heads of animals). Some of the celts are of very elegant form, 

as shown in Fig. 19, representing one of them. The arrow and spear 

heads chipped from iilnkees of flint and jasper Pane show the form 

of a three-sided pyramid. This form seems to be peculiar to Chiriqui, 

on the western continent, but it also occurs in greater perfection in 

‘Denmark and Sweden. A Chiriqui arrow-head of jasper is represented 

in Fig. 20. 
WEST INDIES. 

Mr. IF. A. Ober, of Beverly, Mass., presented a collection from the 

Island of Nevis. It consists of four polished stone implements of re- 

markable forms, and apparently designed for crushing and smoothing 

purposes, three pestles, a polishing-stone, a fragment of a jade celt, 

and two celts made of shell. 
Messrs. Thomas Lee and Willard Nye, jr., connected with the U.S. 

Commission of Fish and Visheries, obtained two polished celts on Abaco 

Island; a polished celt, a rubbing-stone, and a fragment of worked bone 

on New Providence Island; three polished celts, a chisel, a small drilled 

pendant of fine workmanship (perhaps jade), seventy fragmentary hu- 

iman bones, embracing skull and jaw bones and other parts of skeletons, 

and fifteen pieces of smooth pottery, from a cave on Watling Island. 

ROUTINE WORK. 

The entering of specimens has been performed according to the 

method followed in all departments of the National Museum. In the 

general catalogue the running number cf the specimen is noted, together 

with the private number, if there is one, and its character briefly indi- 

cated; there are further mentioned the locality where the object was ob- 

tained and the name of the donor or person from whom it was acquired ; 

lastly, the dateof the entry is given. This mode of recording would saf- 

fice for certain classes of natural objects, and, indeed, suffices for such 
stray antiquities as are simply taken from the surface; but i1t1 is far from 

supplying the data required for archeologic specimens found in graves, 

mounds, caves, shell-heaps, camping-grounds, deposits, ete.—in short, 

under circumstances calculated to elucidate the modes and customs of 

those by whom the objects were left. In such cases all attainable in- 

formation contained in letters, or orally communicated, is carefully 

noted in the “reference-book,” which thus forms the supplement to the 

general catalogue—an archive affording the means of learning the his- 

tory of many single objects and collections exhibited: in this depart- 

ment. Whenever an entry is made in the reference-book, the page on 

which it is to be found is indicated in the last column of the general 

catalogue. The data recorded in the reference-book cover a period of 

several years. j 

<< 
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Turquoise pendant, New Mexico. Catalogue No. 98256. 

Turquoise pendant, New Mexico. Catalogue No. 98256a. 
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. Polishing-stone or bark-beater, Mexico. Catalogue No. 98279. 4 

. Polished celt, Chiriqui, United States of Colombia. Catalogue No. 98555. 4 

. Jasper arrow-head, Chiriqui, United States of Colombia. Catalogue No. 98477. 4 
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The specimens handed to my care are carefully examined, and the 

best and most characteristic set apart for exhibition. Duplicates which 

can not in any way add to the value of the collection receive a cata- 

logue number, but, instead of being exhibited, are placed in drawers 

and reserved for exchanges. This mode of discrimination, however, is 

chiefly applied to the numerous specimens—mostly of chipped stone— 

which are found on the surface, but hardly ever to small or large eol- 

lections of artefacts and human or animal remains obtained from graves, 

mounds, shell-heaps, caves, etc. Such objects, even when insignificant 

as specimens, are generally kept together and exhibited as a whole. 

I have for years followed a dualistic system in arranging the antiqui- 

ties of this country. There is, asI stated in my report for 1884, a large 

general collection (mostly exhibited in table cases), which consists of 

relics of chipped and ground stone, of copper, bone, horn, shell, clay, 

and, to a small extent, of wood. These objects have been grouped 

according to material, and then classed under such denominations as 

their forms indicated or suggested, and with strict regard to the transi- 

tion or evolution from simple to more developed forms. This arrange- 

ment offers to the intelligent visitor an opportunity to take in at one 

glance, as it were, the whole culture of the prehistoric North American, 
as far as it can be represented by visible tokens. 

There are, secondly, the before-mentioned special or local collections, 

composed of North American articles found in one locality—a mound, 
grave, artificial shell-deposit, etc. These collections are designed to 

show the difference in the mechanical acquirements and modes of life 

of the people formerly inhabiting the various parts of this country. 

While comparatively few additions are made to the general collection, 

which as it is fully serves its purpose, the number of special collec- 

tions is constantly increased, and thus, in the course of time, every sec- 

tion of North America will be represented. The collections in question, 

of course, vary much in extent; they some times only fill a tray, but 

occasionally occupy several shelves of an upright case. Ultimately 

they will be arranged geographically. 

The observations thus far made relate to collections from portions of 

this continent north of Mexico, Central and South America, Japan, ete.; 
and a representative series of prehistoric antiquities from Europe. 

In the course of this fiscal year 119 special collections, small and large, 

have been placed on exhibition. By far the greater number (88) were 

delivered by the Bureau of Ethnology. The others are contributions or 

acquisitions from private persons. ‘The more important ones have been 

mentioned in the first section of this report. 

The number of duplicate specimens sent during the year to individu- 
als in exchange for objects received in this department, or in others, 
was comparatively small. A grooved stone maul from the Moquis, 
Arizona, was sent to C. M. Sawyer, Mechanics’ Falls, Androscoggin 
Jounty, Maine. The Rev. Mr. Kessler, Magdeburg, Prussia, received 
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a collection of relics, embracing arrow and spear heads, a polished celt, 

a grooved ax, and fragments of pottery ; 65 specimens inall, A grooved 

polished stone hammer from Arizona was forwarded to O. P. Rodgers, 

Marengo, McHenry County, Hlinois. To J. P. MacLean, Hamilton, 

Butler County, Obio, were sent five casts of an incised stone tablet 
found in a mound at Waverly, Pike County, Chio. 

Many persons visiting the department have taken notes and asked 

questions bearing upon the antiquities there exhibited, and all desired 

information has been promptly given. Such inquiries, it may be pre- 

sumed, were chiefly made for the sake of self-instruction, but probably 

also in some cases with a view to literary utilization. I had myself con- 

stantly occasion to re examine certain groups or series of specimens, 

being engaged in the composition of an illustrated work on North 

American antiquities, which is designed to serve as a guide to visitors 

of the department, and will bear the title “‘ A Classification of the North 

American Prehistoric Relics in the U. 8. National Museum.” More 

than half of it is in manuscript, and an artist is engaged in making the 

drawings with which it will be illustrated. 

The present condition of the collection is given in the following tab- 

ular statement: 

TOTAL NUMBER OF SPECIMENS ENTERED IN THIS DEPARTMENT. 

PExhibrtlon and istudiyiseries/iae. = kets se wa ctelte ee teeta etre were ae ee 40, 281 

ID UI DIECRASe DaSehd cee qse once Ho OCeOO SSeaSa AHS OSHebe6 asasa6 docodadcasec 8, 482 

— 48, 763 

RECEIVED FROM THE BUREAU OF ETHNOLOGY. 

From pueblos in New Mexico and Arizona for the years 1880 to 1882 .. 2,695 

From mound explorations, ete.: 

Hortheryecarendine. June SU Wesos- sete assess cee eee ieee 4, 285 

Hortheryearendiney MMe sO Wied ee ete cieinelseie ae etenia eee eae 6, 436 

Hor the year ending June s0MlSeo senate ss aioe etseiee eee selee 3, 135 

——— 16,551 
TLotalinumberof specimensts. 228 sass see helo ieee eee a ertoese 65, 314 

TOTAL NUMBER OF SPECIMENS RECEIVED DURING THE YEAR (INCLUDED IN THE 

ABOVE TOTAL). 

isch bition ands studySOries Jo: Se Meier ac scinisicicins « h< seie ij eee eee eee er tera 2, 667 

IDO IGA ine sack bomcos sadeos dobRas Cae Sas dooSeEdobosecondboobod nomsmedaobes 84 

TRO ERE So 8 ae Ae pg aemioscoe toa, a ices SSeebo OU AEE oss OG asso aosuee cacisae 2, 751 



REPORT ON THE SECTIONS OF FOODS AND TEXTILES IN THE U. 8 
NATIONAL MUSEUM FOR THE YEAR ENDING JUNE 30, 1886, 

By Romyn HircowcooK, Acting Curator. 

In accordance with your suggestion that I should prepare a report 

covering, in a general way, the period of my connection with the Mu- 

seum, I have endeavored to give, in a condensed form, a review of the 

work done, and a statement of the present condition of the collections 
in my charge. The different divisions of work assigned to me cover so 

large a field that it has been impossible to give particular attention to 
all of them. My work has, therefore, been mainly confined to the two 

sections of textiles and foods. In addition to these I have received and 

classified material belonging to the following sections, as enumerated in 

the “Scheme of Museum Classification” published in the Appendix 

to the Proceedings of the Museum for 1881, viz: 

12. The elements and their combinations, chemical collections. 

21. Preparation of food-stuffs, narcotics, etc. 

22. Distillation, manufacture of perfumeries, etc. 

23. Oils, fats, soaps, and waxes; their preparation and use. 

24. Gums, resins, glues, cements. 

25. Pigments and dyes. 

26. The chemical manufactures and their products. 

29. Fibers, cordage, textile fabrics, needle-work. 

30. Paper and its manufacture. 

I have also taken charge of the Smithsonian collection of philosophical 
apparatus, which is on exhibition in the north hall. 

In a communication from you dated October 13, 1835, you ‘expressed 

a desire that I would “take charge of all technological material, es- 

pecially raw materials and products not otherwise already assigned,” 

and stated that “the greater portion of this will doubtless come to you 

permanently, as soon as the departments having an interest in such ma- 

terial are developed.” Accordingly, I have endeavored to catalogue, 

classify and preserve a great mass of material that it would be impos- 

sible for one curator with a single assistant to study, label and prepare 

for exhibition. That material, however, is available for use at any time, 
and will some day be of great value to the Museum. 

In glancing over the names of the sections mentioned above, it may 

seem that they include rather a heterogeneous collection, but with the 

H. Mis. 170, pt. 2 8 113 
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exception of the section of fibers, etc., it will be seen that they may all 

be included under pure and applied chemistry, and are, therefore, more 

or less directly connected, although very properly separated in different 

sections for museum purposes. 

The section of textiles has engaged my attention most fully during 

two years. My connection with the Museum dates from November, 

1883, when an office in the east tower, on the ground floor, was assigned 

tome, Mr. I’. H. Towne, who had previously been engaged on the col- 

lections as preparator, acting as assistant. A few specimens of textile 

fibers and fabries were then on exhibition, but without labels, in the 
west hal!. A large number of specimens of foods in bottles were on ex- 

hibition in the northwest range, but very imperfectly classified, and 

not selected with discrimination. A large collection of fibers and 

fabrics, mostly from the Centennial exhibition of 1876 was still un- 
packed and required attention. These were immediately prepared for 

study. The different divisions of work wiil now be separately re- 

viewed. 

The early work in this section was very much retarded, and some of 

it was not very perfectly done, so that it required subsequent revision, 

owing to the want of necessary books of reference. A sectional library 

was soon provided, which has served very well, but even now some very 

useful books of reference are not available. It was soon found that 

much of the accumulated material was of little value, owing to deteriora- 

tion by long keeping, the loss of marks for identification, and other 

causes. Gradually such specimens were eliminated, and the plan has 

been followed throughout the section to discard all specimens of even 

doubtful identity, except when it was thought their identity might be 

established in future, in which case, when the specimen was a good one 
that might not be easily replaced, it was catalogued and held in re- 

serve. 
Four series of specimens are provided for in this section, viz: exhibi- 

tion series, study series, reserve series, and duplicate series. 

This series includes all specimens mounted for exhibition. Owing to 

the limited space on the Museum floor the mounted specimens are not 

all on exhibition at the present time, but the unit boxes containing them 
are ready for display when space permits. Every specimen in this se- 

ries is provided with either a written or a printed label. 

A system of marking the catalogue cards has been adopted which 

indicates at a glance when a specimen is in the exhibition series and 

when a label has been written for the printer. The mark © on a eata- 

logue card indicates that a specimen is mounted for exhibition and if fol- 

lowed by a check, thus © y, the Jabel for printing is written. 

The system of classification proposed some time ago in one of my re- 

ports has been carried out in a general way, but the collection is so 

broken up by the necessity of storing specimens that should be shown, 

that the system can not be strictly adhered, to. Beginning at the er- 
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trance of the court (the collection is now in the northeast court, occupy- 

ing about one-half of the floor-space), the visitor first comes to the textile 

materials used in their natural condition, such as rough barks, made 
into ropes by Indians and primitive tribes in different countries; esparto, 
made into coarse mats in Spain; palm-leaves, woven into baskets, hats, 

etc. Then may be seen varieties of tree-down, often known as tree- 

cotton, including the paina cf Brazil in variety, showing how the down 

occurs in the seed-pods, and the pulu of the Sandwich Islands. These 

materials are used, without preparation, for stuffing. Then follow va- 

rieties of fibers extracted from stalks and leaves of plants, the coarser 

ones used for ropes, the finer for yarns suitable for knitting and weav- 

ing. Among these is a good series representing the ramie industry, 

which may become of considerable importance to this country; collec- 

tions of New Zealand flax, common flax, agave fibers in great variety, 
and many others, leading up to cotton. The manufacture of cotton 
thread is represented by a case of eight unit boxes, mounted especially 

for the Museum by the Willimantic Linen Company, and is one of the 

best exhibits in the series. Following cotton come fibers from the 

animal kingdom, horse-hair, wool, and silk. 

Some attempt has been made to prepare a good display of spinning 

and weaving appliances, but the space is too much restricted to per- 

mit of proper display of what apparatus we have. A case is filled with 

spinning-wheels, reels, etc., which were in use many years ago in the 

preparation of flax, cotton, and wool yarns for hand-looms, but it is not 
as attractive or instructive as it should be. It is interesting to com- 

pare the primitive implements used for the same purposes in different 

countries, examples of which are shown. For instance, there is a hand 

reel of the present day from Siam, which is precisely like the common 

English reel, except that in the former the cross-pieces are in one plane, 

while in the latter they are placed at right angles. This very slight 

change makes the English reel.of a century ago far more convenient 

to use than the one now in use in Siam. 

Among the looms may be seen some very excellent specimens from 

various parts of the world. Perhaps the simplest are those still in use 

by the Indians of North America, of which, however, there are several 
varieties. In one case a fine Pimo Indian loom, collected by Dr. Edward 
Palmer, is well shown and described. A Moqui loom is also shown, but 

not in as good condition. Quite recently a Zuni loom was set up and 

some weaving done upon it by the Indian girl Wawah, thus enabling 

me to follow the successive operations and understand them better than 

has been possible from written descriptions. A loom of the Talamanca 

Indians, of Costa Rica, with specimens of cloth, is of interest. A loom 

from the Ainos, of Japan, is also of special interest in connection with 
the Indian loom, owing to certain distinguishing features in the device 
for opening the warp for the passage of the shuttle. 
A number of photographs of the Indian girl Wawah engaged in the 
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various operations of spinning, preparing loom and warp, and weaving, 

were taken, and are used to illustrate the methods of work among the 

Zuiis. 

The study series of fibers includes authentically named specimens in- 

tended for microscopical examination. Appended to this report is a spe- 

cial article on preparing microscopical mounts of vegetable textile fibers. 

The study series is valuable, indeed, absolutely necessary, as it is not 

unfrequently required to use small portions of fibers for comparison 

with others for identification. Occasionally requests for typical speci- 

mens of fibers are received, which have been supplied from the study 

series. It is expected that specimens will be sent to the Museum for 

identification from time to time. The study series will afford a means 

of identification probably better than can be elsewhere found. It is not, 

however, by any means complete. LEvery distinct fiber in the textiles 

collection is represented in this series, but not every fiber in use is so 

represented. 

An alphabetical catalogue of objects in the study series is kept on cards 

in the office of the curator and a list has been prepared and is published 

aS an appendix to this report. 

When small specimens of textiles are received that seem to possess 

a scientific rather than popular interest, or which are for some reason 

not suitable for exhibition, they are placed in this series. 

The reserve series includes specimens of value for purposes of ex- 

hibition, which can not be immediately mounted. When such speci- 

mens have been catalogued they are marked ‘ reserve,” and placed in 

drawers in numerical order, and the fact is noted on the catalogue card. 

If a portion is desired in the study series it is selected at the time and so 

indicated on the catalogue card. 

The duplicate series includes those specimens available for ex- 

changes. These are stored in drawers or in storage boxes. A special 

series of cards, numerically arranged, gives a list of the specimens in 

this series and indicates their location. The specimens in general stor- 

age, however, are enumerated on special storage catalogue cards, bear- 

ing the storage number of the boxes and a list of their contents, so that 
any specimen can be obtained without: delay. 

An alphabetical list, arranged by both common and botanical names, 

of all the specimens in the collection, including all in the four series 

enumerated above, has been prepared, and will some day be submitted 

for publication. 

The arranging of the textiles collection in accordance with the plan 

outlined above has been perfected, and its advantages are apparent in 

the ease with which new material can be handled. Immediately a new 

specimen is received, the general alphabetical list shows whether it is 

’ new to the collection or is from a new locality. Its value can be deter- 

mined at once, and its place in one of the four series assigned to it. 

Thus an accumulation of useless mate rial for exhibition is avoided, and 

the collections are maintained in good order. 

se 
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SECTION OF FOODS. 

In this section it is intended to show specimens of foods that may 

possess special interest, especially such as are used by primitive peo- 

ples and in foreign lands. A more important feature, however, will be 

to afford information concerning the nutritive value of various articles 

of food in daily use, and to aid in the dissemination of knowledge upon 
the important subject of nutrition. The relation between the cost of an 

article of food and its value for nutritive purposes is an important con- 

sideration, especially for the poorer classes of laboring people. It has 

long been a matter of pride with us that the laboring classes in the 

United States live far better than those doing the same work in foreign 

countries. But they are enabled to do so because they receive higher 

wages and it seems not improbable that the growing competition be- 

tween nations will require greater economy in labor here, and it will 

then be necessary for the poorer classes to exercise more economy in 

living. It becomes, therefore, very desirable to learn not only what 

are the most nutritive foods, but, a matter of greater practical impor- 
tance, what are the cheapest and best foods to buy. Also, what are the 
best combinations of food, and how these should be prepared. Some of 

these questions have been carefully studied by Prof. W. O. Atwater, 

and the results of many analyses made by him are now available for 

use in this section of the Museum. As a matter of fact, there is no 

doubt our laboring classes are living extravagantly and that by in- 

telligent direction, involving instruction in the art of cooking as well 

as in the selection of proper food, their expenses can be considerably 

reduced without detriment to the excellence of the food provided. 

The collections in this section are not yet sufficiently advanced to 

demonstrate these purposes in view. It will be the work of consider- 

able time, but a beginning has been made in two cases now on exhibi- 

tion. The first of these illustrates the chemical composition of the 

human body, showing on one side the elements found in the body, in 

their relative proportions; on the other side the principal compounds. 

In the second case are shown specimens illustrating the daily income 

and expenditure of the body, and the quantity of various constituents 

of food required to supply the waste. The constituents of a ration for 

one day are shown and the transformations they undergo in the body 

are described. The composition of a loaf of bread is also illustrated by 

specimens. ‘These examples will indicate the practical and instructive 

tendencies of the exhibits in this séction. 

_ A collection of foods used by the Indians of North America is now 

arranged, including all the specimens now on hand, and occupies two 

full cases. It is not complete and can not be made so until a competent 

and experienced collector, like Dr. Edward Palmer, who is better ac- 

quainted with this subject than any other person, is commissioned to 

travel among the Indians and supply the deficiencies. It is very desir- 

able that this should be done as soon as possible. 
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Among the specimens of general interest may be mentioned a case 

of Japanese foods received from the Department of Education at Tokyo, 

which includes many curious products. Another case is filled with 
preparations of animal foods from various localities. Another case con- 

tains farinaceous products. 

There is still in reserve a great variety of food-products, some of 

which are useful for display; others will be eventually discarded. Time 

has not permitted the arranging of these. 

Little has been done in the section of chemical manufactures, but 
such specimens as have been received have been cared for and afew of 

them placed on exhibition. An excellent series of chemical elements 

and compounds will soon be systematically arranged for display, prob- 

ably during the month of July. 

It is intended to represent in this section the chemical industries of 

the country as fully as possible by museum specimens and photographic 

views of processes and apparatus. 

A desideratum in connection with the work of this division is a lab- 

oratory equipped with the necessary apparatus for chemical work. It 

need not be large or expensive but it should afford facilities for a certain 

amount of analytical work, both qualitative and quantitative, and 

especially for the preparation of compounds that are required in the 

exhibits. The want of such a laboratory has been keenly felt not only in 

this but also in other sections in my charge. 

A considerable quantity of material, to be distributed among the 

various sections not yet provided for on the floor of the Museum, has 

been received. It is all classified and stored on the north balcony, 

where it is available for use at any time. This includes gums, resins, 

dyes, pigments, oils, fats, soaps, waxes, perfumery, essences, and other 

articles. 

The following table shows the present extent of the collections : 

Specimens. 

Dextilesvon Oxhibitrem o.oo. ccaccciss o< caso ee melee en areeeee Loo) 

Mextilesamtstudly SCricsts 22-2 eo scne osc acce ee eee oees 317 

Hood’ products ontexhibition: 22. 2232 Joc ee wien se oslo 594 

Chemical products on exhibition ..............- eye dese 659 



REPORT ON THE SECTION OF STEAM TRANSPORTATION IN THE U.S, 
NATIONAL MUSEUM FOR THE YEAR ENDING JUNE 380, 1886, 

By J. ELFRETH WATKINS, C. E., Honorary Curator. 

The section of steam transportation was organized and placed under 

my charge on the 13th of June, 1885. 

It is the design of this section to illustrate by drawings, models, rel- 

ics, ete., the birth and development of steam transportation inAmerica, 

both on water and on land, so that the humble mechanic who visits the 
Museum may be able to take away with him an intelligent idea of the 

successive steps in the progress of invention of steam appliances, that 

have led up to the ocean steam-ship and the fast passenger express and 

powerful consolidated freight locomotives of to-day. 

It seems indeed proper that an attempt should be made to preserve 

the history of this department of industry, which has had such an im- 

mense influence upon the growth of our nation and the development of 

our civilization during the nineteenth century. 

It is estimated that up to January 1, 1886, 130,000 miles of railway 
had been built, and $7,500,000,000 had been invested in railway stocks 

and bonds in the United States, and over $2,000,000,000 in steam-ships 

touching at American ports and steam-boats navigating inland streams, 

a total of nearly $10,000,000,000—ten billions of dollars. 

In 1883 the total taxable property, real and personal, as assessed to 

the thirty-eight States, was $17,026,307,374.* 

The census tables of 1880 give the following enumeration of people 

in the United States who are connected with the transportation indus- 

try: 

PueamboatmMen, Stewalds)OlC -sseeceniccsccs) sc ecke Se aist ores es clesesoe eee 00,080 

Railway; officials: clerks,,and-employes@=- 22. 532.526 sess Soee oe seecce eee 250, 458 

Express oficials; clerks; and employes). .-22<\sc mse ets cceclsecis sseecs nies 14, 860 

Transportation companies and employés.-...-.....---..-.- oo ue 9, 702 

BNO Welles eeet oats ieee pages in oe ee ISR eee he lere eae cieajateisele Beles Seles 330, 556 

Of the 17,592,000 persons engaged in all branches of labor, trade, 

manufacture, and professions in the United States in 1880, the number 

* See Spofford’s American Almanac, 1884, page 105, 
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of employés of railway, express, and transportation companies was ex- 

ceeded only by the following classes : 

1. Agricultural laborers, who numbered ...-..--------------------------- 3, 323, 876 

2. Farmers and planters, who numbered .......--------.----------------- 4, 225, 945 

3) Domestic servants: who nmmberedss 2. 40. c 2c cos-osce ee ceee See en eens 1, 075, 653 

4, Laborers, unclassified, who numbered .-..-.-..-------------------------- 1, 859, 223 

5. Carpenters and joiners, who numbered -......------------.------------ 373, 143 

6s) Clerksiin stores; who mumiberediss 42.22 Biel ei ye eeelela/s tere) cece a mete 353, 444 

As Nos. 1 and 2 are practically one class, and No. 4 is no class, rail- 

way and transportation employés are the fifth class in point of number. 

Of the 55,000,000 of inhabitants of the United States, what class is 

not directly interested in the progress of invention, whereby we enjoy 

speed, comfort, and safety, in transportation by steam over our rail- 

roads and water-courses? 
The following preliminary scheme for the organization of the section 

was suggested by the curator, and indorsed by the Assistant Secretary, 

in October, 1885. It will be modified from time to time as circum- 

stances may permit. 

PRELIMINARY SCHEME OF ORGANIZATION. 

To obtain originals or models of early steam-boats, locomotives 

track, cars, ete., with history enough of each to make a label. Show 

early experimental track and short pieces of various patterns of rail. 

To obtain drawings or photographs of early steam-boats, locomo- 

tives, etc., to be arranged on hinged frames, in accordance with the 
system now in use in other sections and departments of the Museum. 

As soon as practicable, to issue a circular letter, under the authority 

of the Smithsonian Institution, giving an outline of the scheme, to be 

forwarded to engineering and scientific societies, railway officials and 

employés, urgently requesting their co-operation and suggesting the 

formation of a National Railway Historical Society. 

When the section has made some progress, to issue a bulletin giv- 

ing a general history of early steam-boats and locomotives and the 

birth of the American railway system, as exemplified in the collections 

of the National Museum. 
To create a sectional library, which shall contain all books, maga- 

zines, pamphlets, obtainable that bear on the history of American rail- 

ways, and in this section of the National Museum to keep a catalogue 
containing the names of the authors, title of book, publisher, ete., with 

directions as to where such book may be found, for the benefit of such 

persons as may be interested in these subjects. 
In connection with the history of transportation in general, to show 

pack horses, freight wagons, stage coaches, early canal boats, post boys, 

mail coach, ete. 

To show by models, drawings, and relics the develpment of the sta- 
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tionary steam-engine and the beginning of invention of the steam-boat, 

locomotives, passenger and freight cars, ete. 

It was not until November, 1885, that any space in the Museum was 

assigned to this section. In that month the locomotive ‘ John Bull,” 

engine No. 1, Camden and Amboy Railroad Company, 1831, was placed 

npon achapicion: While by no means the first, this is the oldest loco- 

motive in America. It ran the first train on any road owned, leased, or 

operated by the Pennsylvania [ailroad Company, and was presented 

by that corporation to the National Museum. The locomotive in PI. I 

is drawn from a tracing made by Isaac Dripps, of Philadelphia, the 

first person on this side the water to run No. 1, from the original 

working drawing, which accompanied this locomotive from the works 

of Stephenson & Company, Neweastle-on-Tyne, England, in 1831. 

This tracing is on a reduced scale; the tender is from a drawing by 

Mr. Dripps, and the two cars are from a cut which was used by the 
manufacturers, M. P. & M. E. Green, of Hobokon, N. J., as an adver- 

tisement in 1832. The whole was put together and was redueed to the 

same scale under the supervision of Mr. Dripps. <A section of the origi- 

nal track, consisting of stone blocks, iron rails with a base, iron joint 
“tongues” (PI. 11, fig. 1), ‘‘ hook-headed spikes” (PI. 0, fig. 2), rivets 

(Pl. 1, fig. 3) through the stem of the rail, has been presented to the 

Museum. This relic was originally collected by the late Col. I. 8S. Buck- 

elew, for many years superintendent of the Amboy Division of the Penn- 

sylvania Railroad until his death, November 24, 1884, and given by him 

to the curator, who has presented it in his name to the Museum. It is 

a most valuable relic, since it exemplifies the earliest period of the in- 

ventions which have since developed into the American system of per- 

manent way. 

In 1831 the track of this company was unique. After a lapse of half 

a century the cross-tie has superseded the stone block, it is true, but 

the rail with the base, the ‘‘hook-headed” spike, the “ tongue” length- 

ened and strengthened into the splice-bar or fish-plate, and the “ rivet” 

changed into a bolt and nut, is found in all standards of American 

track. This section of track was examined by the late Ashbel Welch, 

C. ., past president of the American Society of Civil Engineers, eho 

was oat at the opening of this portion of the road, and Biren ds 

became chief engineer and president of the system to which the Cam- 

den and Amboy Railroad was attached. From memory and notes he 

pronounced it and the description authentic. 

Sections of “ fish-bellied” rail, with chair, imported from England in 

1832 by the New Jersey Railroad Company, and laid near Newark, 

- have also been obtained, together with cross-sections of various pat- 

terns of rail experimented with between 1835 and 1845. 

By a careful search through the files of the Patent Office for plans of 

Switches, frogs, signals, splices, ete., in which work I received the 
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courteous assistance of the examiners in charge, quite a number of 

drawings which accompany the patent specifications were found. These 

are of great interest, showing the fluctuations of thought at various 

intervals. It is intended to arrange these for exhibition at some future 

time. 
The loss of models, etc., by the fire of 1877, is to be deplored, as a 

wide field for investigation was destroyed by this occurrence. 

Lack of time has prevented me from giving much attention to steam- 

boats and marineengines. While the collection is meager, it is a nucleus 

which, I trust, will attract the attention of marine engineers and steam- 
ship builders. Their co-operation in this direction would be invaluable. 

A portion of the chain gearing of Rumsey’s original steam-boat, which 

was used on the Potomac River in 1787, is in the collection. 
Efforts are being made, with promise of success, to obtain drawings, 

etc., of many of Hricsson’s inventions. 
In the museum of the Stevens Institute, Hoboken, N. J., may be seen 

the original machinery of the propeller steam-boat, invented and con- 

structed by Col. John Stevens, and navigated by him in 1803 and 1804, 

A drawing of this machinery has been obtained, and a sketch of what 

is left of the original propeller, which is also at Stevens Institute, and 

which is a most valuable relic, is promised for our collection. I am in 

hopes of having a duplicate made at some future time. 

A sketch of Fulton’s Clermont, 1807, and a drawing of the machinery 

of this historic boat will shortly be placed on exhibition. 

Plan of Fulton’s original ferry system, steam-boat with single paddle 

wheel in center, and floating bridge, and slip at dock, 1812, has also 
been obtained. This is a fac-simile, on a reduced scale, of the original, 

drawing made by Robert Fulton. 

Through the kindness of Mr. Francis B. Stevens, grandson of Col- 

onel Stevens, of Hoboken, N.J., and nephew of Robert L. Stevens, who 
built and navigated the steam-boat Phenix, launched in 1807 (two 
weeks after Fulton’s Clermont), a photograph from an oil-painting of 

this historic boat, the first steam-boat to navigate the ocean (from Sandy 

Hook to Cape May), has been obtained. 
Mr. Isaac Dripps has had constructed a model one-eighth of full size, 

in brass, of what he claims to be the first serew-propeller ever placed in 

the stern of a steam-boat, before the rudder, on this side of the Atlantic, 

and has presented it tothe Museum. The original propeller-wheel was 

constructed by Mr. Dripps in 1837, and was by him attached to the 

steam-boat New Jersey, which, by the way, was the first iron steam-_ 

boat to cross the Atlantic. It was the use of this propeller that caused 

the differences between Captain Ericsson and the Stevens brothers, re- 

sulting in the legal establishment of the fact that their father navigated 

the propeller steam-boat alluded to above on the Hudson in 1803-04. 

One of the iron plates from the hull of the New Jersey, collected by 

Colonel Bucklew, is also a part of the Museum collection. 
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DETAILS OF TRACK, CAMDEN AND AMBOY RAILROAD, 1831. 

Fic. 1. Iron tongue to hold rails together at joints ; one tongue only used at each joint. 

Fia. 2. Iron rivets (put on hot) to join tongue to stem of T-rail—two rivets used at each joint. 

Fia. 3. ‘‘ Hook-headed spike,” so called because the head only extended beyond one side. It was de- 

signed to fasten the base of the rail to the stone block without a chair. 
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On the 17th day of June, i885, I attended the annual convention of the 

Association of American Master Mechanics, at Willard’s Hall, Washing- 
ton, D.C. After the privileges of the floor had been granted me te ex- 

plain the purposes for which the section had been established, the 

following resolution was adopted, and the following correspondence 

ensued : 

RESOLUTION PASSED BY THE AMERICAN MASTER MECHANICS’ ASSOCIATION, IN AN- 
NUAL CONVENTION ASSEMBLED, AT WASHINGTON, D. C., JUNE 17, 1885. 

Resolved, That the American Railway Master Mechanics’ Association has learned with 

great pleasure of the establishment by the Directory of the National Museum of the 

department of steam transportation (both railway and steam-boat), for the purpose of 
collecting and preserving materials which will illustrate the railway history and its 
development in this country. This association hereby heartily indorses the action 

referred to, and recommends that the members, as far as they can, assist Mr. Watkins, 

the curator in charge, in making such collections as will fulfill the purpose for which 
the department has been established. 

* * * * * * * 

REPLY FROM PROFESSOR BAIRD. 

UNITED STATES NATIONAL MuSEUM, 

Washington, D. C., June 25, 1885. 

Dear Sir: Mr. J. E. Watkins informs us that at the recent convention of the So- 

ciety of Master Mechanics he was afforded by the officers of the society special facili- 
ties for the purpose of explaining the plan of the National Museum for the develop- 

ment of the collection illustrating the history of American railways. I desire through 

you to extend the thanks of the Museum to the society for the facilities afforded Mr. 

Watkins, and for the interest which was manifested in his work. I hope that through 

the co-operation of the society Mr. Watkins may be enabled to do very much towards 

developing this department, in which he and all of us are so greatly interested. 

I have‘the honor to be, yours, very respectfully, 

SPENCER F. Bairp, 
Secretary Smithsonian Institution and Director U. S. National Museum. 

J. H. SETCHEL, Esq., 

Secretary American Railway Master Mechanics’ Association. 

The following circular letter was distributed among the members of 

the American Society of Civil Engineers, at their annual convention at 

Deer Park, Md., June, 1885. They, too, allowed me to occupy the floor, 

and after addressing them upon the subject much interest was mani- 

fested by the members, and much individual aid was promised. 

UNITED StTaTES NATIONAL MusEvuM, 

UNDER THE DIRECTION OF THE SMITHSONIAN INSTITUTION, 

Washington, June 20, 1885. 
Mr. A 

Member American Society of Civil Engineers : 

My Dear Sir: I beg leave to call your attention to the following letter: 

‘*To whom it may concern: Mr. J. E. Watkins, of Camden, N. J., has been ap- 

pointed Honorary Curator of the Section of Steam Transportation (Railways and 
Steam-boats) in the U. S. National Museum. 

“Mr. Watkins is authorized to treat in the interests of the National Museum with 

any persons who may be willing to aid in the development of this section, and to add 
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to the collection already in the Museum objects illustrative of the history and growth 

of this industry in the United States. Specimens thus acquired will be exhibited in 

the Museum in the name of the donor. 
‘¢ SPENCER F. BAIRD, 

“ Secretary Smithsonian Institution and Director U. S. National Museum.” 

In order that the collection in connection with this section may be mace as com- 

plete and creditable as possible your co-operation is earnestly requested. 

The Pennsylvania Railroad Company has already presented to the Museum loco- 

motive No. 1 (of the Camden and Amboy Railroad Company), more familiarly known 

as the ‘‘John Bull,” together with a section of the original track, laid with stone 

blocks, etc., upon which this, the oldest engine on their system, ran. Many other 

valuable relics from other railroads have also been furnished. 

I shall be glad to receive information as to the whereabouts of parts of such loco- 

motives, cars, steam-boats, track, etc., as may be of historic value, together with au- 

thentic drawings of early railway appliances, also old tickets, old time-tables, systems 

of old baggage checks, etc. 
A nation which contains within its borders over 120,000 miles of railway, represent- 

ing a stock and bonded capital of over $7,000,000,000, should be zealous to preserve 

the history of the efforts of the pioneers in railway construction and equipment, 

which, during the last half century, have had such an immense influence upon our 

growth and the development of our civilization. 

With this end in view the authorities of the National Museum have organized this 

section, by which they hope to perpetuate the history of the birth and development 

of the Americanrailway and steam-boat, as well as to add an interesting and instruct- 

ive feature to the Museum, which is annually visited by between two hundred and 

three hundred thousand persons, hailing from every State and Territory in the Union, 

as well as from almost every nation. 

Yours, respectfully, J. ELFRETH WATKINS, 

Honorary Curator Section Steam Transportation. 

On the 16th of January, 1886, I sailed from New York for a visit to 
the museums of the Old World in the interests of the section of steam 

transportation, and to investigate for the Pennsylvania Railroad Com- 

pany the subject of electric lighting of railway cars and stations, and to 

examine the various systems of handling freight at large terminal sta- . 

tions abroad. 
Through credentials furnished by the Secretary of the Smithsonian 

Institation and letters from officials of the Pennsylvania Railroad Com- 

pany, unusual facilities were afforded me by the officials of railways and 

museums to make good use of fifty days on foreign soil. 

Most tourists go abroad during the summer months and do Eu- 

rope while everything is at its best. From the 29th of January, when 

we landed at Antwerp, until March 20, when we sailed from the same 

port, we had abundant opportunity to judge of the relative merits of 

foreign railways and American railroads so far as safety, speed, and 

comfort are concerned, in unpleasant winter weather. The ground 

covered was as follows : 
New York to Antwerp (Belgium), to Harwich (England), to London, 

Edinburgh, Glasgow, Port Glasgow, Greenock, Belfast (Ireland), 

Giant’s Causeway, Londonderry, Strabane, Dublin, Galway, Limerick, 
Cork, Dublin, Holyhead (England), Chester, Liverpool, Crewe, Man- 

— ak 
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chester, Wolverton, London, Southampton, Havre (France), Modane, 
Mont Cenis tunnel, Milan (Italy), Venice, back to Milan, and through 

the St. Gothard tunnel to Basle, Strasburg, Brussels, Cologne, Ant- 
werp, and New York—over 11,000 miles. 
The great city of London, 33 miles long and 22 wide, with the scores 

of railway stations, its miles of underground rapid-transit roads, and 

immense freight terminals, furnishes perhaps the most diversified field 

of investigation in the universe to the engineer or railroad historian. 

The management ot the signal box “A,” at Waterloo station, London 

and South Western Railway, under which more trains pass per day than 

under any other box in the world, was most interesting. Notwithstand- 

ing the fact that a dense fog, such as one only sees in London, was 

prevailing at the time, the traffic inbound, which is very heavy about 
9 a. m., was handled with comparative dispatch and perfect safety by 

the interlocking-switch system. While I was in the box it was visited 

by a government inspector, appointed by the board of trade, who ex- 

amined the details of the working of the levers, and expressed satisfac- 

tion that some changes in the mechanism which he had suggested at a 

previous visit had been so promptly made. 

This surveillance by government officials is said to have been attended 

by most beneficial results. 

As the extreme length of the British Isle is about 550 miles, what 
we call here a long run is unknown there. The journey from London 

(Euston Station) to Edinburgh, via the London, Northwestern and Cal- 
edonian Railways, 401 miles, via the 10 a. m. express, February 13, 

1886, was made in a little less than ten hours, 541 minutes actual run- 
ning time, at an average speed while running of 445 miles per hour. 

The journey was made in a compartment with lavatory, in a carriage 

which contained every convenience, for which a first-class fare of £3 4s. 

Od. was charged. ‘This is a journey similar to that from Jersey City to 

Pittsburgh, 444 miles, which is run by Pennsylvania Railroad limited 

express in 11 hours, with much better accommodations; price of ticket, 
including Pullman car, $13. 

Although luncheon baskets are generally to be had by telegraphing 

ahead on long journeys, it was not necessary in this case, since over thirty 

minutes was consumed shunting carriages and transferring luggage at 
the dining station. 

The city of Crewe bears the same relation to England that Altoona 
does to the State of Pennsylvania, both being the mechanical head- 

quarters of the most prominent railway in the region. Some idea of the 

magnitude of the work carried on there may be gleamed from the fact 

that [ saw under one roof £150,000 ($750,000) worth of locomotives that 
had never turned a wheel. 

Mr. Webb, the locomotive superintendent of the London and North- 

western Iailway, who is in charge at Crewe, explained to me that they 

found it cheaper to get their stock of one class of work up in a large 
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quantity at a time, and that the difference in cost more than made.up- 
for the difference in the interest on the amount invested. The London 

and Northwestern Railway Company have their rail mill here, and man- 

ufacture spikes, chairs, and the steel cross-tie (of which a sample has 

been sent us for the Museum collection, see Pl. 111) in large quan- 

tities. 

Since my return Mr. Webb has written me that the Pennsylvania 

Railroad Company had ordered a mile of London and Northwestern 

standard iron track, consisting of 80-pound bull-headed rail, wrought- 

steel cross-tie, with chair, complete, for experimental purposes. It is 

expected that this mile of track will be laid where the traffic is excep- 
tionally heavy, and a comparison of its durability made with the Amer- 

ican system. 

The passenger carriage shop of the London and Northwestern Rail- 

way, at Wolverton, is a most interesting place for an American to 

visit. 

While the English locomotive, of which we have shown a cui in PI. 

Iv, is somewhat different from the American in appearance, the dif- 

ference is not so marked as in the passenger cars or ‘“ carriages,” as 

they call them. (Pl. Vv.) We were particularly fortunate in our brief 

stay in Wolverton in being able to visit the private carriage of the 

Duke of Sutherland, and to inspect the royal train of five carriages, 

which was being put in order for Queen Victoria’s annual spring jour- 

ney to Scotland. The carriage which was constructed expressly for 

Her Majesty’s private use, with its gilded furniture and pale blue satin 

upholstery, is planned in marked contrast to what we are accustomed 

to find in American special cars. But as the longest journey there is 

generally made-in daylight, there is no necessity for extensive sleeping 

compartments, and the luncheon supplied at nearly every station takes 

the place of the dinner which we get on our dining cars. The wheels 

of the carriages of the royal train conformed to the standard of the 

London and Northwestern Railway, being composed of twelve seg- 

ments of wood (teak), around which a steel tire is shrunk, a steel Itub 

being used. A sample of these wheels, and a number of drawings show- 

ing the construction of the three classes of day cars, and the sleepers 

in use on this road have been promised me. 

A great deal of attention has been given for several years to the sub- 

ject of electric lighting of passenger carriages upon the English roads. 

Two examples give a general idea of the successful experiments made. 

Between Liverpool and Manchester a fast train is equipped with the 

incandescent lamps, one in each compartment (and one additional for 

emergency), the electricity being furnished by a dynamo on the tender 

driven by steam from the locomotive—no storage battery being used. 

I was informed that little trouble had been experienced in the manage- 

ment of these lights, which had been in continuous use for many 

months, the cost being low, the quality of the light considered. 
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On the London, Brighton and South Coast Railway a very ingenious 

contrivance had been put on several trains. A dynamo in the guard’s 

van, which is always attached to one end of the train, was driven by a 

belt from the axle of one of the wheels. The overplus of the electricity 

generated while the train is running being stored in secondary bat- 

teries for use while the train is standing. This had proved a very satis- 

factory system, and a company of wealthy capitalists had been formed 

to introduce this invention on a number of the other roads, with great 
promise of success. All of the steam-ship packet lines, crossing from 

Ireland and France to England, had put the electric light upon their 

best boats, and the Brush light is almost universally used upon the 

wharves and by best roads at passenger and freight stations, and in 

yards and other public places, notwithstanding that the price of gas 

is a little more than half what it is in this country. 

A drawing showing the arrangement of dynamo gearing, lamps, etc., 

on the London, Brighton and South Coast Railway—where, by the way, 

I saw the only Pullman cars abroad, and they were brilliantly lighted 

by electricity—has been secured for the Museum. 

Upon a stone block at Darlington stands engine No. 1 of the Stock- 

ton and Darlington Railway, built by Stephenson and placed in service 

in 1825; the first locomotive in the world to be in continuous general 

service upon a railway constructed for passenger and freight traffic. 

A journey of 18 miles from Glasgow along the shores of the Clyde 

brought me to Greenock. On the second floor of a stone house badly 

out of repair, at the foot of William street, I stood, on the 19th of Feb- 

ruary, 1886, in the room where James Watt was born, exactly one bun- 

dred and fifty years and one month before, and a fussy old lady, who 

appeared to be a self-appointed mistress of ceremonies, accepted a six- 

pence with a courtesy for unlocking the doors, while the old vandal 

who accompanied her pocketed a shilling, and cheerfully knocked a 

brick out of the historic fire-place where he declared young James first 

watched the steam rise from his mother’s kettle and wondered at its 

force, and this legend was corroborated by others. 

At Glasgow I enjoyed a trip down the Clyde and my visits to Napier’s 

and Reid’s ship-yards were full of interest. 

All of the principal large vessels under contract were to have the 

new triple expansion engine. 

After a night journey from London to Southampton via the London 

and Southwestern Railway and a most unpleasant voyage across the 

channel we landed at Havre, France. The journey from Havyse to Paris 

was full of interest. 

I was not favorably impressed with either the plan of construction 

nor the condition of the French railways. The running time was slow, 

the signals clumsy, and the train-men had the appearance of being 

poorly paid and unhappy. 

The plans of the early English engineers and railway constructors seem 



128 REPORT ON NATIONAL MUSEUM, 1886. 

to have been pretty generally followed. The people of Paris are de- 

pendent upon steam appliances for their means of transit from one part 

of the city to another; the small steamers that run up and down the 

Seine, touching at the foot of each prominent street every few minutes, 

being patronized much the same as the ’buses of London, or the tram 

cars in our American cities. 

Many freight barges are towed up this river, in which the current is 

very swift, in a novel manner; a chain with large links and several 
miles long, lies on the bed of the stream; an odd-shaped boat with a 

powerful engine drives a wheel above deck, which gears into the links of 

this chain, thus hauling the tow of barges against the stream, and pro- 

viding for the emergency of floating away in case the engine should 

be disabled. Large quantities of wine from the outlying districts 

through France are transported to the city in this manner. 

Leaving Lyon station, Paris, at 9 p. m., in a wagon lit, we reached the 

north end of the Mont Cenis Tunnel about 11 the nextmorning. Hight 

and a half miles of darkness were traversed in thirty-two minutes, and 

we had passed through what was ten yéars ago the longest tunnel in the 

world and is now the second in length. 
At Turin, we were transferred to a carriage (with the backs of alter- 

nate seats facing each other) somewhat resembling American cars, ex- 

cept the aisle was not in the center. Seats for three persons were on one 

side of the aisle, and for one only on the other. 

The Italian train-men and station agents perhaps receive less pay 

than in any portion.of Europe. Women act in latter capacity at many 

of the smaller stations, as in France. The time made is very slow while 

running and long stops are made at every station. The four-wheel cars 

are poorly painted, and, except on fast express trains from Paris to 

Rome, Naples, etc., they rode very rough. 

The whistle of the steam-boat bids fair to drown the song of the 

gondolier in Venice, as small steam-boats with shrill piping whistles run 

up and down the Grand Canal at regular intervals, furnishing the Vene- 

tians who are denied the pleasure of riding in a tram car, another means 

of rapid transit. Numbers of small steam barges may be seen on the 

water-ways through Venice and on the bay carrying passengers to and 

from Lido and other points. 

Returning from Venice to Milan and journeying thence northward, we 

reached the St. Gothard Railway at Chiasso, the first station in Switzer- 

land over the Italian border, and during the journey of 232 kilometers 

(143.7 miles), consuming eight hours, we were scarcely a moment out of 

sight of an engineering feat that would have excited the wonder of the 

world a half century ago. 5 

In the limits of these 144 miles there are thirty-four tunnels, agere- 

gating many miles in length. I had thought that, with the somewhat 

intimate knowledge of railroads in the mountain and mining districts 

of Pennsylvania, I was familiar with heavy curves and steep grades, 
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but there isno comparison. The great tunnelis reached a few moments 

after passing the station at Airolo, and for twenty-two and one-half 

minutes of utter darkness we are passing through a little more than 

94 miles—the longest tunnel in the world, and it is with a feeling of 

relief that one sees daylight at Goeschenen at the northern end. I was 

fortunate enough to obtain for our section a good photograph of each 

of the entrances to this great tunnel, and what appears to be a very 

accurate map, scale 1 to 100,000, showing the location of all the tunnels 

on the road, and giving a fair idea of the contour of the country. 

At Lucerne the St. Gothard Railway terminates, but the carriages run 

through to Basle without change. 

The railway from Basle to Strasburg is the best equipped road I 

saw on the Continent, the second-class compartment in the carriages, 

constructed on the English plan, being upholstered in a bright durabie 

color, and as comfortable as many first-class carriages in England; quite 

a relief after many days of somber blue-black on the other roads. On 

this railway the track and road-bed are well taken care of, and fast time 

is made. 

The German locomotives appeared to be more clumsy or old fash- 

ioned any than we had seen, but their performance seemed very satisfac- 

tory. 

The Belgian railways are well built and equipped; fast time is made 

and the travel appears heavier than elsewhere on the Continent. The 

locomotives on the road from Brussels to Antwerp seemed better cal- 

culated for the work than on the German roads. Shorter time was 

spent at stations everywhere in Belgium and more dispatch given to 

arriving and departing trains than elsewhere. 

At various points on the Continent experiments are being made with 

glass, iron, and steel cross-ties for railways of heavy traffic, and I doubt 

if the tourist a few years hence will travel many miles over wooden 

sleepers. 

EUROPEAN RAILWAY MUSEUMS. 

South Kensington Museum.—To the student of the history of steam 

and steam transportation the South Kensington (Patent) Museum con- 

tains the most valuable and instructive collection of objects abroad. 

The Englishman of to-day, justly proud of the inventive genius of the 

last generation, is zealous to perpetuate the history of the results of the 

life work of Newcomen, Savery, Smeaton, Watt, Murdoch, Trevithick, 

George and Robert Stephenson, and Symington. 

In our own country, however, with the exception of Fulton, no Amer- 

ican inventor of steam appliances has received the meed of praise due 

him, and yet no nation in the world owes so much to locomotive and 

steam-ship inventors and railway constructors as our own. 

Owing to the limited area of Great Britain, however, which, exclusive 

of Ireland, is a trifle less than the States of Pennsylvania and Ohio, the 

H. Mis. 170, pt. 2 9 
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record of invention has been easily kept before the popular eye. In this 

old country, advanced in civilization and blessed with wealth, scien- 

tific societies and technical journals have kept the results of the labors 

of master minds constantly before the intelligent public, and the suc- 

cess of the lucky inventor has speedily brought him fame and fortune. 

Outside the circle of military and naval heroes no names are dearer to 

the British heart than Watt and the Stephensons (George and Robert), 

and now that a memorial window to poor Trevithick is to be placed in 

Westminster this illustrious trio will become a quartette, much to the 

gratification of the impartial student of the history of the early loco- 

motive who does not permit the glamour of success to blind his vision 

to true merit. 

Original stationary engines built under the personal supervision of 

James Watt are in this collection, together with many of the models 

which he and his foreman (Murdoch) made to illustrate the patents 

which he obtained from the English Government. 

Original drawings made by Trevithick from which his high-pressure 

stationary and locomotive engines were constructed as early as 1802 

are framed and hanging on the walls, while several of his earliest boil- 

ers are to be found upon the museum floor. 

A large portion of the machinery of the steam- heat Comet, the tirst 

English steam-boat commercially successful (built in 1812), which is as 

much reverenced in Great Britain as is Fulton’s Clermont in America, 

is also carefully preserved. 

Upon presenting my credentials to Sir Phillip Cunliffe Owen, the 

director of the South Kensington Museum, I was most courteously re- 

ceived, and as he was fully occupied (February, 1886) in organizing the 

plans for the Colonial Exhibition, I was referred to Rk. Thompson, esq., 
the assistant director, who showed me every attention, and led me at 

once to the ‘‘Rocket,” which he said every American railroad man 

wanted to see. J must confess to a feeling of awe when I placed my 

hand on the pony of 1529, which has been gradually bred up in size and 

strength to the powerful iron horse in a half century; nor could I help 

a feeling of regret that the time was not ripe for the development of 

the Trevithick breed, which made fair speed and did fair service a quar- 

ter of a century before Stephenson’s successful racer. Next to the 

“ Rocket” stood the ‘‘Sanspareil,” the victor and the vanquished in 

the great Rain hill contest of 1829, which stimulated faith in the steam 

locomotive that had been creeping slowly along for twenty-five years 

before, giving it vigor and strength to begin a new life of the greatest 

usefulness. The scope of this report will not permit of an extended 

list of the interesting and instructive relies, drawings, and models which 

make this the Mecea of all historians of the stationary and locomotive 

steam-engine. 

Hunterian Museum at the University of Glasgow—The Newcomen 

model.—Nearly every one interested in the story of steam will remember 
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that in the winter of 1763 and 1764 James Watt, who was then twenty- 

seven years old, and was a mathematical instrument maker and general 

mechanician for this University, became interested in steam through a 

toy model of Newcomen’s engine, which had been placed in his hands 

for repairs. This period is deseribed by an eminent writer as “the era 

of all other the most eventful in the history of the steam-engine.” * 

This model is still preserved in the Hunterian Museum, connected 

with the University, and the knowledge of the fact that I have held it 

in my hands and moved the valves that Watt repaired will always be 

held as the most precious remembrance of my tour abroad. 

It is rather a curious coincidence that the walls of the same institu- 

tion that witnessed Watt’s successful experiments with steam a century 

and a quarter ago should now contain the work-shop and laboratory of 

one of the most distinguished electricians of the age, who has labored so 

successfully in investigating and utilizing the new power which bids 

fair to supersede the inventions which immortalized that great inventor. 

WATT’S MONUMEN?Y. 

A few feet from the Newcomen model stands a white marble statue 

of the great inventor in a sitting posture, sculptured by Chantrey in 1525. 

The inscription on the pedestal reads— 

This Statue of 

JAMES WATT, 

Fellow of the Royal Societies 

of London and Edinburgh, 

and Member of the Institute of France, 

is presented by his son 

to the University of Glasgow 

in gratitude for the encouragement 

afforded by its Professors 

to the Scientific pursuits 

of his father’s early life. 

In Greenock, Scotland, is a small museum which contains a number 

of letters written by Wattin regard to his inventions, a few models and 

relics, besides a statue by Chantrey, similar to the one at the Hunterian 

Museum at Glasgow, and a library containing a number of valuable 

books. 

The curator has kindly promised to send the National Museum a 

small map of the town, showing the location of Watt’s birthplace, and 

a photograph of the house in which he first saw the light. 

Kelvin Grove Museum.—In the Kelvin Grove Museum, Glasgow, is a 

most interesting pyramid of models of the hulls of the early steam- 
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English steam-boat), 1812; and the Charlotie Dundas (first successful 

experimental boat), 1802. 

Standing on a pedestal is a cylinder from the first engine put in the 

Comet. Mr. Miller, secretary of the Scottish Institute of Engineers and 

Ship-builders, tells me that this was taken out and replaced by another 

cylinder, and after having been used for some time by an old lady for a 

chimney top, was presented by her to the Museum as soon as she learned 

of its historic value. Upon the pedestal is placed a ‘ Record of Steam 

Navigation in the Clyde” and upon the walls hang several photographs 

of the machinery of the Comet, with the inventor, Henry Bell, standing 

beside it. Mr. James Paton, Superintendent of the Museum, presented 

me with fae-similes of promissory notes given by Henry Bell to Dayid 

Napier, 1812, in payment for the boiler of the Comet, the first steamer 

that carried passengers in Europe. 

Also, a fac-simile of certificate from Admiral Sir Richard Bickerton, 

of His Majesty’s navy, and the captains of His Majesty’s ships Dragon 

and Superb, dated July 4, 1802, in regard to Mr. Shorter’s propeller, by 

the use of which one ship in a calm “hove away-at the rate of 1 & 

a 4 miles per hour, having 8 hands at the capstan.” 

The original documents are the property of Napier Brothers, ship- 

builders on the Clyde, and are loaned by them to the Kelvin Grove Mu- 

seum, Glasgow, for exhibition. A model of a propeller worked in this 

manner is also shown. 
Paris and its Museums.—There are three thoughts connected with 

Paris that are of great interest to the student of the story of steam. 

(1) In one section of the Conservatoire des Artes et Metiers stands a 

marble statue of Papin, to whose investigations I believe the invention 

of the steam piston and cylinder is largely due—holding a steam cylin- 

der over a flame; the apparatus having been modeled from the draw- 

ings of the one originally constructed by him. 

(2) Near by it stands Cugnot’s steam road locomotive of 1770, the 

oldest steam-locomotive in the world. 

(3) The historical spot on the banks of the Seine, which I visited, and 

where Fulton made his experiments, 1801, 1802, and 1803, with steam 

appliances, both for towing boats and for submarine work against the 

wooden British sailing ships that were operating against Napoleon in 

these eventful years. In 1805 or 1804 Napoleon had become much inter- 

ested in Fulton’s experiments with steam. They had an interview, and 
Fulton’s inventions were referred to the French minister of the marine for 

investigation. The English naval authorities, hearing of this, became 

greatly alarmed, for Napoleon, who then had a large force of men massed 

at Bologne, had it so arranged that if he could get the special barges 

which he had built for the purpose six hours ahead of the British in 

their journey across the channel he could march his army to London 

without serious opposition. But thus early in the history of steam nav- 

igation the value of the marine evgine of the future was appreciated by 
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the nation whieh was destined afterwards to have the greatest steam 

navy in the world, and a handsome fee was paid I*ulton to return to 

England, where he had alterations and additions made by Bolton and 

Watt, at Soho, to one of their own engines, which was exported to 

America and placed afterwards in the Clermont, the lucky boat which 

gave Fulton fame and fortune. Thus we find that this celebrated in- 

ventor, who designed what lives in history as the first suecessful steam- 

boat i the world, pursued his investigations in France, completed his 

engine in England, and won his laurels in America. 
There is little else in the French museums, either in the Conserva- 

toire or the naval section of the Louvre, of interest to the section of 

steam transportation. 

Naval Museum, Venice.—This museum is full of the most interesting 

models and relics, some of them of great age, but I could find nothing 

to even suggest that the subjects of the Queen of the Sea had any 

ideas in regard to paddle-wheel or propeller navigation by steam or 

otherwise prior to this century. In Rome is to be seen a marine paint- 

ing several centuries old representing oxen walking around a circle on 

the deck of a vessel driving a windlass geared to a paddle-wheel in the 

stern of the boat—a somewhat similar arrangement to the stern-wheel 

boats used for shoal navigation on the Ohio and Mississippi Rivers. 

In another painting two or three centuries old a sea-nymph sits tloat- 

ing in a shell, with a paddle-wheel apparently revolving on one side. 

It would seem, however, that the gilded floating palace, in which the 

Doges performed the ceremony of wedding the sea each year, and 

which was driven by the galley slave chained to his oar, was the most 

advanced stage of marine architecture to which the Venetians—once 

rulers of the sea—attained, until after the introduction of steam. 

PETITION TO CONGRESS. 

A description of the section, which was published in the Washing- 

ton Star, January 16, 1886, having been widely circulated during my 

absence abroad, I found upon my return that over thirteen hundred 

gentlemen connected with railroads in all sections of the United States 

had petitioned Congress for an appropriation to establish a section in 

the National Museum devoted to the history of the railroad and steam- 

boat. Neither at this session, nor during the next, was this request 

complied with, and I have been compelled to do what little has been 
done since my return, with my private means, during brief periods of 

intermission from railway duties; short leaves of absence having been 
granted through the kindness of the general manager of the Pennsyl- 

vania Railroad Company, in whose service I have been employed for 

nearly fifteen years consecutively. 

iA copy of the petition to Congress, with the names of the more prom- 
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iment of the signers, together with the resolutions passed by the Frank- 

lin Institute of Philadelphia, is to be found below : 

To the Congress of the United States : 

The undersigned, desirous of perpetuating the history of the birth and development 

of steam transportation (by steam-boat and railway) inAmerica, respectfully petition ® 

your honorable body to appropriate such a sum of money as may be deemed neces- 

sary to carry out the plans recently adopted for the organization of the Section of 

Steam Transportation in the U. 8. National Museum ; said sum to be expended under 

supervision of Prof. Spencer F. Baird, Secretary of the Smithsonian Institution and 

Director of the U. 8. National Museum. 

Alabama Great Southern Railroad: | Bangor and Portland Railroad : 

Charles Schiff, vice-president. | C. Miller, president. 

Allegheny Vailey Railroad: George W. Mackey, secretary. 

David McCargo, general supt. ik. G. Wire, chief engineer. 

T. R. Robinson, treasurer. Charles N. Miller, G. F. and P. A. 

E. H. Utley, G. F. and P. agent. soston and Bangor Steam-ship Co. : 

Atlantic and Pacific Railroad: W.H. Hill, jr., general manager. 

H. C. Nutt, president. surlington, Cedar Rapids and Northern 

H. W. Gardiner, secretary. Railroad : 

D. L. Gallup, auditor. C. J. Ives, president. 

Atlantic and West Point and Western Robert Williams, superintendent. 

Alabama Railroad: 8.8. Dorwart, secretary. 

L. P. Grant, president. H. F. White, chief engineer. 

Cecil Gabbett, general manager. Cape Fear and Yadkin Valley Railroad: 

N. M. Abbett, secretary and treasurer. Julius A. Gray, president. 

Atchison, Topeka and Santa Fé Railroad: | Chicago, Burlington and Northern R. R: 

P. F. Barr, superintendent. Charles C. Upham, chief engineer. 

Charles Wincheck, general foreman. J. M. Forbes, treasurer. 

Edward Flockett, master mechanic. Cleveland and Canton Railroad : 

Rt. H. Emerson, master mechanic. J. W. Wardwell, gen. supt. 

Hi. VY. Farries, master mechanic. Albert Rokusck, G. F. and P. A. 

Baltimore and Delaware Bay Railroad: Cincinnati and Eastern Railroad: 

J.1°. Bingham, president. B. F. Coats, P. and R. 

Fred Gerker, general manager. H. E. Sawyer, S. T. 

Baltimore and Ohio Railroad : T. D. Rhodes, T. and G. P. A. 

Robert Garrett, president. W.L. King, chief engineer. 

F. H. Britton, superintendent. J.C. Horner, Supt. M. P. 

B. F. Luther, master mechanic. Chicago and Alton Railroad : 

E. 'F. Affleck, division freight agent. J. H. Parsons, superintendent. 

Buftalo, New York and Philade]phia : C. A. Smith, supt. water-works. 

G. Clinton Gardiner, president. J, H, Finney, asst. superintendent. 

C. H. Allen, vice-president. Jacob Johann, master mechanic. 

G.S. Gatchell, gen. supt. C. H. Mead, foreman car-shops. 

John Dougherty, treasurer. G. D. Brooke, general foreman. 

It. D. McCreary, engineer. Chicago, Burlington and Quincy R. R.: 

Boston, Hoosac Tunnel and Western : Henry B. Stone, general manager. 

A. Kountze, president. J. O. Bosler, general superintendent. 

Buttalo, Rochester and Pittsburgh: George C. Smith, chief engineer. 

Walston H. Brown, president. I. C. Rice, superintendent. 

William I. Hayt, chief engineer. C. N. Rosseguin, superintendent. 

George KE. Merchant, gen. mangr. I’, Ic. Walker, engineer. 

I. 8. Emery, general freight agent. I’. J. Allen, engineer. 

Boston and Providence Railroad: R. J. McClure, construction engineer. 

Henry A. Whitney, president. Thomas Gordon, division engineer. 

A. A. Folsom, superintendent, J. O. Thorne, brg. and bldg. supt. 
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Chicago, Burlington and Quiney R. k.— 

Continued 

K. A. Gunnell, L. and D. agent. 

Wm. Irving, gen’l purchasing agent. 

R. W. Colville, master mechanic. 

Cleveland, Akron and Columbus Ry. : 

J. Monserrat, president. 

hk. French, chief engineer. 

R. G. Sharpe, supt. transportation. 

K. C. Jones, G., F., and P. agent. 

Chicago and Eastern Illinois Raiiroad : 

1D. R. Patterson, purchasing agent. 

O. 8. Lyford, 

Chicago, Burlington and Northern R. R.: 

George B. Harris, general manager. 

}. C. Upham, chief engineer. 

A. B. Hinckley, auditor. 

Columbus and Cincinnati Midland R. k.: 

S. P. Peabody, gen’! superintendent. 

Cleveland, Columbus, Cincinnati and 

Indianapolis Railway : 

N. H. Devereux, president. 

Chicago, Milwaukee and St. Paul R. R.: 

D. J. Witemore, chief engineer. 

J. W. Lowry. gen’! master mechanic. 

KE. Fairbairn, master mechanic. 

A. E. Aleott, general foreman. 

C. King, general foreman. 

Central lowa Railroad : 

William Hanna, director. 

D. VY. Phelps, ass’t superintendent. 

Cincinnati and Muskingum Valley R. k.: 

F. G. Darlington, superintendent. 

Cineinnati Southern Railway: 

John Carlisle, trustee. 

Chicago and Northwestern Railway : 

J.E. Blunt, chief engineer. 

Cincinnati, Hamilton and Dayton R. R.: 

C.C. Waite, vice-president. 

J. Ramsey, chief engineer. 

Chicago, Rock Island and Pacific Ry. : 

A. Kimball, vice-president. 

C.L. Ewing, claim agent. 

W. II. Robinson. 

George F. Walker, superintendent. 

Cincinnati, Wabash and Michigan R. R.: 

Norman Berkley, general manager. 

O.W. Lamport, superintendent. 

S. B. Ginker, master mechanic. 

Cincinnati, Indianapolis, St. Louis and 

Chicago Railway : 

M.E. Ingall, president. 

Cleveland and Pittsburgh Railroad : 

Jobn Thomas, superintendent. 

R.S. Smith, assistant manager. 

G. A. Ingersoll, sec’y and treasurer, 

OF STEAM TRANSPORTATION. 

Cineinnati, New Orleans and Texas Pa- 

cific Railway : 

Frank S. Boud, president. 

R. Carroll, general superintendent. 

G. B. Nicholson, chief engineer. 

G. Bousearen, construction engineer. 

James Meehan, supt. M. P. and M. 

Columbus, Hocking Valley and Toledo 

Railway: 

M. M. Green, president. 

Win. Greene, second vice-president. 

William N. Cott, treasurer. 

W, H. Jennings, engineer. 

F. B. Sheldon, engineer. 

J.G. Hutchins, master mechanic. 

William A. Miles, general freight ag’t. 

Chicago and West Michigan Railroad : 

J.K. V. Agnew, gen’! superintendent. 

J. H. Carpenter, G. F. and P. A. 

Delaware, Lackawanaand Western Rk. R.: 

Samuel Sloan, president. 

Dayton and Ireton Railroad: 

James M. Prendergast, president. 

Delaware and Bound Brook Railroad : 

J. H. Stevenson, secretary and treas. 

Detroit, Grand Haven and Milwankee 

Ry. and Chicago and Grand Trunk Ky. : 

W. J. Spicer, general manager. 

J. W. Fortune, ass. gen’] manager. 

Geo. Masson, chief of engineers. 

A. B. Atwater, superintendent. 

W.J. Morgan, superintendent. 

J. H. Minor, treasurer. 

H. Roberts, mech. supt. 

John Main, asst. G. F. agent. 

J. E. Quick, gen’l baggage agent. 

J. Loriner, gen’] storekeeper. 

Duluth and Iron Range R. R.: 

C. Tower, president. 

lu. P. Beck, secretary. 

A. H. Viele, auditor. 

R. H. Lee, chief engineer and supt. 

John Mallman, chief explorer, 

Detroit, Lansing and Northern R. R.: 

J. B. Mulliken, general manager. 

I’. M. Fish, general superintendent. 

J. J. McVene, chief engineer. 

John Doyle, general road-master. 

B. F. Calvin, general road-master. 

G. C. Watrous, superintendent M.P. 

W. A. Carpenter, G. F. and P. agent. 

G. W. Light, assistant road-master. 

R. Rustine, assistant road-master. 

R. M. Tiffany, foreman car dept. 

A. P. Sweet, master painter. 

T. S. Newton, gen’l rg. agent. 
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Kast Tennessee, Virginia and Ga. R. R.: 

J. C. Andrews, gen’l sth. agt. 

IF. R. Hunger, superintendent. 

Elmira, Cortland and Northern R. R.: 

A. A. McLeod, general manager. 

Kast Tennessee and Western North Caro- | 

lina R. R.: | 
A. Pardee, jr., president. 

J. G. Wise, secretary and treasurer. 

F’t W., Cincinnati and Louisville R. R. : 

W. W. Worthington, gen’l supt. 

Charles Hoffman, auditor. 

R. F. Kinnaird, G. IF. agent. 

Florida Southern Railway : 

James D. Hallston, superintendent. | 

Sherman Conent, gen’l manager. 

Flint and Pere Marquette R. R.: 

Hi. C. Potitier, V. P. and gen’]l manger. 

Sanford Keeler, superintendent. 

William b. Sears, chief engineer. | 

W. I. Potter, assistant supt. 

G. M. Brown, general road-master. 

H. M. Perry, M. C. builder. 

Thomas J. Matswell, M. M. 

Gulf, Colorado and Santa Fé Railway : 

M. W. Joyce, general agent. | 

Thomas M. Jackson, land agent. 

W. J. Sherman, engineer. 

Henderson Bridge Company : 

S. 8. Eastwood, secretary. 

Houston and Texas Central: 

A. TI. Swanson, general manager. 

G. A. Quinlan, engr. and supt. 

E. W. Cave, treasurer. 

Hanover Junction and Gettysburg Rail- 

road: 

A. W. Eichelberger, president. 

R. M. Wirt, seerctary and treasurer. 

Indianapolis, Decatur and Springfield 

Railroad : 

H. B. Hammond, receiver. 

G. W. Bender, superintendent. 

Indianapolis and St. Lonis Railway: 

T. W. Burroughs, superintendent. 

W. P. Orland, assistant M. M. 

Tilinois Central Railroad: 

J. C. Clarke, president. 

R. S. Charles, president. 

}. M, Sheafe, superintendent. 

J. G. Morey, general agent. 

D. R. Morey, general freight agent. 

Jno. M. Turner, division supt. 

J. W. Colman, A. G. P. agent. 

Wm. Murray, gen’] Sth. P. agent. 

8. B. McConnico, gencral agent. 
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Kansas City, Fort Seott and Gulf R. R.: 

G. H. Nettleton, general manager. 

Norman Jones, general agent. 

Lake Erie and Western Railroad: 

C. Hi. Perry, chief engineer. 

D. G. Hill, general superintendent. 

W.S. Weed, general freight agent. 

H. J. Casteter, auditor. 

A. D. Thomas, cashier. 

G. W. Smith, G. P. agent. 

Lake Shore and Michigan Southern R. R.: 

Maitland Porter, general supt. 

P. F. Wright, general supt. 

G. W. Steven, supt. M. P. 
Geo. Gallaway, foreman car shops. 

P. J. Clansy, foreman ear shops. 

J. $. Graham, master mechanic. 

L. C. Robson, M. C. builder. 

John Kirby, general M. C. 

Norman Totten, L. and C. dept. 

L. C. Higgins, purchasing agent. 

Lehigh Valley Railroad: 

KE. B. Wilbur, president. 

Charles Hartshorn, vice-president. 

J.R. Fanshawe, secretary. 

William Alderson, treasurer. 

A. W. Stedman, chief engineer. 

John Taylor, general manager. 

J. H. Heckman, general freight agent. 

E. B. Byington, gen. passenger agent. 

Louisville and Nashville Railway : 

A. M. Quarrier, second vice-president. 

L. R. Knott, assistant to president. 

R. Wells, assistant to president. 

C.R. Barnhardt, supt. transportation. 

C. W. Corringe, general agent. 

F. B. Robson, road master. 

G. W. Hinman, supt. brgs. and bldgs. 

L. Howell, superintendent. 

H. W. Bruce, attorney. 

Theo. Welch, general freight agent. 

J.C. Loomis, master trains. 

James Geddes, superintendent. 

C. O. Parker, superintendent. 

J.T. Harrahan, general manager. 

R. K. Warren, secretary. 

Cushman Quarrier, comptroller. 

W. W. Tompson, treasurer. 

Lyttleton Cooke, attorney. 

F. M. Fonda, assist. superintendent. 

Louisville, New Orleans and Texas Ry.: 

W.N. Marshall, master transp. 

J. J. Casey, m, c. builder. 
ht. F. Reynolds, commercial agent. 

E. D. Anderson, master mechanic. 
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Michigan Central Railroad : 

Benj. Douglass, engineer bridges. 

J.D. Hawks, chief engineer. 

A. Torrey, assistant engineer. 

I. P. Morris, assistant engineer. 

W. 5. Stillson, assistant engineer. 

A. G. Dailey, superintendent. transp. 

Mexican National Railway: 

C2 A. Merriam, gen. superintendent. 

KH. A. Handy, engineer. 

J.M. Winslow, master mechanic. 

Minnesota and Northwestern RaiJroad : 

J.C. Fernstorm, chief engineer. 
Frank Skipwith, asst. chief engineer. 

Chr. Nasten, assistant engineer. 

W. J. Wilgus, assistant engineer. 

Milwaukee and Northern Railroad : 

Jaines C. Spencer, vice-president. 

C. I. Fulton, general superintendent. 

Milwaukee, Lake Shore and Western Ry. : 

J. Donahue, superintendent. 

Missouri Pacitic Railway : 

H. M. Hoxie, vice-president. 

Wm. Kerrigan, gen. superintendent. 

D. Brocke, supt. transportation. 

Maryland Steam-boat Company : 

H. B. Ensign, president. 

James E. Byrid, secretary. 

Mexican Central Railway: 

I’, W. Johnston, sup’t M. P. and M. 

New York Central & Hudson River R. R.: 

Chauncey M. Depew, president. 

Horace J. Hayden, vice-president. 

J.M. Tancey, general superintendent. 

Theodore Voorhees, ass’t gen’l sup’t. 

C. M. Bissell, superintendent. 

New York, New Haven & Hartford R. R.: 

C. S. Davidson, superintendent. 

Otis C. Lackey, master mechanic. 

New York and New England R. R.: 

Elliot Holbrook, superintendent. 

L. W. Palmer, supevintendent. 

J.S. Henny, superintendent M. P. 

New York, Chicago and Saint Louis R. ht: 

D. W. Caldwell, receiver. 

G. H. Spriggs, G. F. and P. A. 

New York, Lake Erie and Western R. R.: 

N. J. Murphy, superintendent. 

New York, Pennsylvania and Ohio hk. h.: 

N. D. Woode, superintendent. 

Aug. Mordecai, engineer. 

Northern Central Railway : 

Robert Neilson, gen’l superintendent. 

A. C. Hippy, engineer M. W. 

i. D. Nelson, superintendent M. P. 

S. W. White, secretary. 
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New York, Philadelphia & Norfolic R. R.: 

William A. Patton, vice-president. 

William Cariss, secretary and auditor. 

hk. B. Cooke, G. B. agent. 

I. D. Dunne, superintendent. 

G. W. Russell, master mechanic. 

Newport News & Mississippi Valley R. Q.: 

R. W. Briggs, sup’t M. P.and M. 

John Vitzgerald, master mechanic. 

W. E. Ramsey, general foreman. 

D. S. Weaver, general foreman, 

New Orleans and Vicksburg Packet Co. : 

J. Janney, general agent. 

Norfolk and Western Railroad : 

I’. J. Kimball, president. 

W. P. Cosgrove, superintendent. 

New Orleans and Northwestern R. R. : 

John Glynn, jr., general agent. 

New York, Ontario and Western Ry. : 

Thomas P. Fowler, president. 

J. KE. Childs, general manager. 

H. Anderson, G. F.and P. A. 

Ki. Canfield, superintendent. 

ii. Minshall, master mechanic. 

New York, Providence and Boston R. R. 

G. H. Griggs, master mechanic. 

North Pennsylvania Railroad : 

F. A. Comly, president. 

New Haven and Northampton Railroad: 

S. B. Opdyke, jr., superintendent. 

Northern Pacific Railway : 

T. F. Okes, V. P. and genl. manager. 

J.M. Hannaford, G. F. Agent. 

C.S. Fee, general passenger agent. 

A, Anderson, chief engineer. 

I. Green, superintendent. 

J. Blickensderfer, engineer. 

EF. W. Gilbert, supt. R. M. division. 

W.A. Gaslock, master mechanic. 

New Orleans Pacific Railroad : 

E. B. Wheelock, president. 

Robert Strong, secretary. 

Ohio and Mississippi Railroad: 

W. W. Peabody, president. 

C. M. Stanton, asst. superintendent. 

W.B. Ruggles, chief engineer. 

W. J. Robinson, genl. baggage agent. 

Percy Werner, general counsel. 

Old Colony Railroad : 

Charles I’. Schoate, president. 

C. L. Lovering, director, 
R. W. Turner, director. 

C. N. Bliso, director. 

John J. Russell, director. 

G. A. Gardener, director. 

John S. Braghn, director. 
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Old Colony Railroad—Continued. 

Thomas Dunn, director. 

Thomas J. Borden, director. 

Oregon and California Railroad: 

R. Woelden, reer. and genl. manager. 

J. Brandt, general superintendent. 

G. H. Andrews, second v. president. 

E. P. Rogers,C. P. and P. agent. 

Oceanic Steam-ship Company : 

J. D. Spreckels & Bro., general agts. 

Oregon Railway and Navigation Co. : 

Goodall, Perkins & Co., 

agents. 

Pacific Improvement Company : 

I’. 8. Douty, secretary. 

Pacific Coast Railway : 

J. M. Filmore, manager. 

Philadelphia, Wilmington and Baltimore 
Railroad : 

Isaac Hinekley, president. 

J.M. Mills, superintendent. 

A. Feldpauche, engineer. 

L. M. Allibone, assistant engineer. 

Philadelphia and Erie Railroad: 

Thomas A. Roberts, superintendent. 

EK. B. Westfall, superintendent. 

Joseph R. Davis, assistant engineer. 

D. H. Lovell, assistant engineer. 

Isaiah Paxon, master mechanic. 

W. L. Holman, master mechanic. 

Philadelphia and Reading Railroad : 

H. K. Nichols, chief engineer. 

W. Hunter, assistant engineer. 

E. F. Smith, chief assistant engineer. 

J. V. Smith, prest. E. Penn. Div. 

O. M. Weand, engineer of canals. 

George Eltz, superintendent trans. 

G. A. Shaffer, general baggage agent. 

J. Lowrie Bell, gen. traf. manager. 

James Calhoun, gen, freight agent. 

Peoria, Decatur and Evansville Railroad : 

G. L. Bradbury, vice-president. 

kh. A. Bunker, treasurer. 

H. C. Parker, traffic manager. 

Providence and Worcester Railroad : 

James Callery, president. 

H. D. Campbell, sect’y and treasurer. 

C. 8. Wight, general freight agent. 

J. Morton Hall, purchasing agent. 

W.M. Fliahaven, master mechanic. 

Joseph Johnson, superintendent. 

J. L. Kirk, auditor. 

C. H. Bassett, gen. passenger agent. 

J. H. Agnew, general foreman shops. 

M. L. Cromlish, act’g gen. fr’t agent. 

cveneral 
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Pennsylvania Company : 

T. D. Mesler, vic2-pres’t and comp. 

J. M. Kimball, superintendent. 

G. S. Morris, superintendent. 

Charles L. Cole, A. G. F. agent. 

H. W. Byers, road-master. 

Pennsylvania Railroad : 

G. B. Roberts, president. 

Frank Thomson, 2d vice president. 

N. D. DuBarry, 3d vice president. 

John P. Green, 4th vice president. 

John C. Sims, jr., secretary. 

John D. Taylor, treasurer. 

Charles E. Pugh, general manager. 

T. N. Ely, genl. supt. M. P. 

Alexander M. Fox, director. 

Henry D. Welsh, director. 

Hl. H. Houston, director. 

John P. Wetherill, director. 

N. Parker Shortridge, director. 

Wistar Morris, director. 

J. T. Richards, asst. chief engineer. 

R. E. Pettit, general superintendent; 

I’. Wolcott Jackson, general supt. 

Jos. Crawford, superintendent. 

W.N. Bannard, superintendent. 

Trank Ellmaker, superintendent. 

O. FE. MeClellan, superintendent. 

A. P. Kirkland, superintendent. 

J. B. Hutchinson, superintendent. 

Wilson Brown, superintendent. 

Alfred Walter, superintendent. 

J. A. Anderson, supt. relief dept. 

Frank Sheppard, supt. M. P. 

H.S. Hayward, supt. M. P. 

S. M. Prevost, general supt. trans. 

J. R. Wood, general passenger agent. 

G. W. Boyd, asst. gen. pass. agent. 

L. P. Farmer, N. E. pass. agent. 

Enoch Lewis, purchasing agent. 

M. P. Sargent, asst. genl. pure. agent. 

I’. J. MeWade, general baggage agent. 

k. W. Downing, comptroller. 

James Reed, superintendent. 

M. Riebenack, assistant comptroller. 

O. J. Geer, general agent. 

©. S. Worts, road foreman engineers. 

Joseph U. Crawford, chief engineer. 

Samuel W. Latta, chief medical exr. 

M. W. Thomson, engr. mach. works. 

W.-M. Phillips, superintendent. 

kk. F. Brooks, engr. maintenance of 

way. 

Richmond and Danville Railroad : 

}'. W. Huidekoper, vice-president, 
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Richmond, Fredericksburgh and Potomac 

Railroad : 

Jos. P. Briton, president. 
E. T. D. Myers, genl. superintendent. 

J. B. Winston, treasurer. 

Richmond and Alleghany Railroad : 

Decatur Axtell, receiver and manr. 

{. R. Leland, secretary. 

Rome, Watertown and Ogdensburgh RK. R.: 

H. W. Britton, general manager. 

W. W. Currin, supt. transp. 

T. M. Petty, general baggage agent. 

F. R. Becker, chief engineer. 

G. H. Hazleton, superintendent. 

G. C. Gridley, A. G. P. agent. 

T. H. Austin, tax agent. 

C. L. Martin, auditor. 

E. M. Moore, general freight agent. 

H. A. Smith, road-master. 

Saint Louis, Alton and Terre Haute R. R.: 

W. Bayard Cutting, president. 

G. W. Parker, V. pres. and gen. man, 

Saint Louis and San Francisco Railway : 

D. W. Nichols, general supt. 

James Dunn, chief engineer. 

Wm. A. Thomas, division supt.’ 

Saint Paul, Minneapolisand Manitoba Ry: 

E. B. McKennan, asst. gen. supt. 

C. H. Jenks, superintendent. 

A. Githens, superintendent. 

Elmer L. White, secretary. 

South Florida Railroad: 

J. E. Ingraham, president. 

F. H. Rand, general superintendent. 

k. R. Swoope, superintendent. 

Wilbur McCcy, auditor. 

Saint Louisand New Orleans Anchor Line: 
J. B. Woods, general agent. 

Shenango and Allegheny Railroad : 

J. T. Blair, president. 

P. E. MeCray, auditor. 

Seaboard Air Line Railroad : 

John C. Winder, general manager. 

Steam Packet Co.; Seaboard and Roa- 

noke Railroad; Raleigh and Gaston 

Railroad; Raleigh and Augusta Air 

Line; Carolina Central Railroad Co, 

William M. Robinson, president. 

Seuthern Transportation Co.: 

A. M. Calliday, general agent. 

Star Union Line: 

John H. Moriarity, agent. 

Saint Louis, Fort Scott and Wichita R. R.: 

J. W. Miller, vice-president. | 

J. H. Richards, general attorney. 

J. W. Dowland, secretary. 
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Samt Paul and Duluth Railroad : 

W. H. Rawn, vice-president. 

Shenandoah Valley Railroad: , 

G. R. W. Armes, treasurer. 

Southern Pacific Railroad : 

A. C. Hutchinson, general manager. 

A. N. Towne, general manager. 

I. Kruttschnitt, assistant manager. 

J. H. Willenth, secretary. 

J. A. Fillmore, gen’l superintendent. 

William Hood, chief engineer. 

R. H. Crawford, cont. freight agent. 

BY Wie Evan At Gn. As 

William H,. Mills, land agent. 

J. G. Schreiver, traffic manager. 

N. B. Kellogg, assistant road-master 

W.G. Curtiss, superintendent track. 

William T. Lambell, engineer. 

J. R. Wilkinston, insp. engineer. 

E. H. Miller, jr., secretary. 

J.C. Stubbs, gengpal traffic manager. 

Michael Deering, assistant engineer. 

R. H. Pratt, ass’t gen’] sup’t. 

Richard Gray, general freight agent. 

Jerome Madden, land agent. 

C. J. Wilder, freight auditor. 

E. C. Wright, general auditor. 

Texas and Pacific Railway: 

L. A. Shelden, receiver. 
Eugene H. Hinton, comm’! agent. 

Texas and Saint Louis Railway: 

S. W. Fordyce, receiver. 

H. G. Arlis, comptroller. 

S. B. Fish, agent for receiver. 

H. A. Young, chief engineer. 

Ulster and Delaware Railroad: 

J. H. Jones, general superintendent. 

Union Switch and Signal Company: 

C. H. Jackson, president. 

Union Pacific Railway : 

C. F. Adams, jr., president. 

S. T. Smith, general superintendent. 

J. Blinchensderfer, chief engineer. 

W. W. Fagan, superintendent. 

O. H. Dorrance, superintendent. 

J. O. Brinkeroff, superintendent. 

L. H. Kortz, sup’t telegraph 

Erastus Young, auditor. 

J. A. Monroe, general freight agent. 

Thomas L. Kimball, gen. traffic man’r. 

C. S. Stebbins, general traffic agent. 

J. W. Morse, gen. passenger agent. 

| Ulster and North Carolina Railroad : 

A. B. Andrews, president. 

Wallkill Valley Railroad : 

G. M. Graves, superintendent, 
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Westinghouse Air-Brake Company : 

George Westinghouse, jr., president. 

Wheeling and Lake Erie: 

C. A. Wilson, chief engineer, 

Joseph M. Hall, gen’l passenger ag’t. 

A. G. Brown, general freight agent. 

A. H. Thorpe, cashier. 

W. R. Woodford, purchasing agent. 

Otto Swartz, assistant chief engineer. 

M. D. Woodford, receiver. 

8. H. Ayers, secretary. 

West Jersey Railroad : 

R. Stretch, general express agent. 

Western Maryland Railroad: 

J. M. Hood, president. 

John 8. Harden, secretary. 

B. H. Griswold, gen. fr’t and pas. ag’t. 

Wilmington and Northern Railroad: 

H. A. Du Pont, president. 

West Shore Railroad : 

J. D. Layng, renal manager. 

C. W. Bradley, general sup’t. 

D. B. McCoy, superintendent. 

J.P. Bradfield, superintendent. 

Western Transit Company : 

S. D. Caldwell, general manager. 
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| Wabash, St. Louis and Pacific Raifway : 

Thomas Anderson, general foreman. 

hk. A. Houghton, road-master. 

George F. Bidwell, assistant sup’t. 

A. B. Adams, road-master. 

F. Sullivan, road-master. 

G. W. Stevens, superintendent. 

W. V. Stuart, attorney. 

J. S. Goodrich, master transporta- 

tion. 

Zanesville and Ohio Railroad : 

James Buckingham, president. 

Edw. A. Green, chief engineer. 

Chicago, St. Louis and Pittsburgh R. R.: 

C. B. Taylor, superintendent. 

Leroy Kells, master mechanic. 

William Stewart, gen’l freight ag’t. 

Robert Curtis, master mechanic. 

Edw. B. Wall, superintendent. 

Charles LB. Street, master mechanic. 

William Swanston, master mechanic. 

W. W. Reynolds, master mechanic. 

Woodruff Sleeping-Car Company : 

John C. Paul, general manager. 

Pittsburgh Locomotive Works: 

I’. G. Dickson, president. 

At the stated meeting of the Franklin Institute of Philadelphia, held 

Wednesday, June 16, 1886, the following preamble and resolution were 

unanimously adopted, viz: 

Whereas a petition signed by over eleven hundred prominent railway officials of 

the United States has been presented in the House of Representatives by the Hon. J. 

B. Everhart, and referred to the Committee on Appropriations, which petition reads 
as follows: 

‘* To the Congress of the United States: The undersigned, desirous of perpetuating 

the history of the birth and development of steam transportation (by steam-boat and 

railway in America) respectfully petition your honorable body to appropriate such 

a sum of money as may be deemed necessary to carry out the plan recently adopted 

for the organization of the section of steam transportation in the U. S. National 
Museum, said sum to be expended under the supervision of Prof. Spencer F. Baird, 

Secretary of the Smithsonian Institution and Director of the U. S. National Museum :” 

Therefore, 

Resolved, That the Franklin Institute of the State of Pennsylvania for the pro- 
motion of the Mechanic Arts most heartily and cordially concurs in the purpose and 

objects of this petition, and respectfully requests favorable action thereon. 

Adopted. 

Attest: 

WILLIAM H. WAHL, 

Secretary. 

During the remainder of the fiscal year I spent such time as could be 

spared from duties connected with the railway service in installing and 

classifying objects collected while abroad and in correspondence with 

railroad officials and others interested in the development of the sec- 
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tion. I judge from the interest shown by them that the nucieus which 

we have at the end of the first year of the existence of the Section of 

Steam Transportation can be rapidly expanded into a collection which 

shall properly illustrate the history of the birth and development of the 

steamship and railroad when it shall be practicable to organize the see- 

tion upon a basis commensurate with its importance. 





REPORT ON THE SECTION OF MATERIA MEDICA IN THE U. 8, NATIONAL 
MUSEUM FOR THE YEAR ENDING JUNE 30, 1886, 

By H. G. Beyer, M. D., U. S. Navy, Honorary Curator. 

In performing the somewhat peculiar and more or less difficult task 

of arranging and classifying the collection of materia medica specimens 

for the purpose of exhibition, two objects are constantly being kept in 

mind, namely: (1) To make the collection both attractive and instruct- 

ive to the general public, giving them an easy reference to any speci- 

men on whieh they may desire information, and (2) to afford the stu- 

dent of medicine and pharmacy the opportunity of studying materia 

medica in all its details. : 

Every specimen of drug on exhibition is accompanied with a small 

but concise so-called specific label, which is more especially intended to 

deseribe the drug itself as it appears in the market. This label will be 

found attached to the square block upon which the bottle containing 

the specimen is placed. A second kind of label, which may be termed 

the generic label, is much larger, and the instruction which it is in- 

tended to give comprises the characters peculiar to an entire genus. 

The third label is also a large one, and gives a description of each larger 

group of plants to which the specimens belong. This will be found at 

the beginning of each new group in the exhibition ceases. 

It is intended, finally, to have every specimen illustrated in the fol- 

lowing way: (1) By a well-preserved and mounted herbarium specimen 

of the plant from which the specimen is derived. (2) By a colored plate, 

profusely illustrating not only the entire plant, in as nearly its natural 

state as can be shown by plates, but also the anatomy of all its parts. 

(3) By a picture showing the peculiar microscopical structure of the dif- 

ferent constituents of each plant. Every one of these pictures will in 

time be provided with a label which shall be descriptive of whatever 

it is intended to elucidate. 

This work, of course, will require some time to fully accomplish. At 

present we are by no means in the possession of all the colored plates 

and herbarium specimens needed to illustrate every specimen ia the 

above-described manner, and their collection, in many instances, is a 
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mere matter of chance; but a great deal can be done to expedite the 

accomplishment of the object. 

Much time has been already devoted to the large descriptive cata- 

logue which we contemplate writing, and which is intended not only 

as a guide for the general visitor and the student of medicine and phar- 

macy resident at Washington, but which shall also give to druggists 

and non-resident medical men valuable information on all the rare drugs 

contained in the collection. This work has been progressing but slowly 

for the reason that the library of this section of the Museum is not yet 

provided with the books which are indispensable to complete a work of 

this kind. 

The remainder of the routine work consists in registering, examining, 

identifying, and bottling the specimens which are from time to time 

sent in for exhibition purposes. The writing of labels for new speci- 

mens, aS well as making constant improvements on old ones, is a con- 

tinuous source of work. 

The invasion of the specimens by insects is prevented in the usual 

way, by placing blotting-paper, moistened with chloroform, into the 

respective bottles, and this process so far has answered the purpose 

very well indeed. 

A list of the papers published in relation to the material and work 

of this department has been furnished for the bibliography, and it is 

therefore unnecessary to repeat them in this place. 

Up to last year the arrangement of the specimens was only accord- 

ing to the natural orders as they are found in Bentham and Hooker’s 

Genera Plantarum. The change whieh has been made this year in the 

classification is deemed of some importance, 7%. ¢., that each genus is 

placed in the order in which it occurs in the above-mentioned work. 

The number of specimens now on exhibition is 3,326, of which 1,457 

have printed specific labels. In order to enable the curator to label 

the remainder of the collection, a few more books of reference must be 

provided. The illustration of the specimens by properly mounted col- 

ored plates and herbarium plants is still in progress, and will occupy a 

few months more. 

The following is a list of specimens, representing the more important 

and rare drugs which were received and entered on the register ; 

FYROM THE GOVERNMENT OF JAMAICA. 

Amyris balsamitera. Cissampelos Pereira. 

Mucuna pruriens. Cyperus articulatus. 

Cassia oborata. Capparis cynophallophora, 

Calotropis gigantea. Smilax china. 
Rhizophora mangle. Mikania guaco. 

Ipomoea purga. Bocconia frutescens. 

Avicennia nitida. Croton cascarilla. 

Gouania domingensis. Andira inermis. 

Laguncularia racemosa, 



SECTION 

FROM THE MEXICAN EXHIBIT 

Contrayerba. 

Faban vegetal. 

Panita. 

MATERIA MEDICA. 

AT NEW ORLEANS EXPOSITION, 1884-85. 

Balsamo prieto. 

Balsamo negro. 

Krameria. 

Valerian, and dried specimens of the satfron plant— 

Crocus sativa. 

FROM THE JAPANESE EXHIBIT AT NEW ORLEANS EXPOSITION, 1884~’85. 

Oil of peppermint. 

Daphne Genka. 

Artemisia capillaris. 

Schizandra chinensis. 

Ophiopogon spicatus. 

Kaolin. 

Cornus officinalis. 

Tritillaria Thunbergii. 

Trichosanthes japonica. 

Bupleurum faleatum. 

Dioscorea triphylla. 

FROM MR. 

Mammea americana. 

Kola paste. 

Plumeria alba. 

Myristica surinamensis. 

FROM Dk, 

Persea caroliniensis. 

Erythraa tridentata. 

Tagetes micranthea. 

Tagetes lucida. 

Cedronella cana. 

Amanhura aspholoides. 

Platycodon granditflorum., 

tehmannia luta. 

Asarum variegatum. 

Pinella tuberifera. 

Xanthoxylum piperitum. 

Cocculus Thunbergil. 

Astragalus laucea. 

Citrus fusea. 

Ligusticum acutilobum., 

STERNS, DETROIT, MICH. 

Melia azedarach. 

Eupatorium aya-pana. 

Agar Agar, Japanese. 

PALMER, 

Vitis arizonica. 

Hilaria cenchoides. 

Liatris odoratissima. 

Eleomurus candidans, 

Salvia scorodonifolia. 

FROM W. S. THOMPSON, WASHINGTON, D. C. 

Oil of peppermint. 

Hf. Mis. 170, pt. 2 
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REPORT ON THE DEPARTMENT OF MAMMALS IN THE U.S, NATIONAL 
MUSEUM FOR THE YEAR ENDING JUNE 30, 1886, 

By FREDERICK W. TRUE, Curator. 

The accessions received by this department during the year number 

ninety-two, and are for the most part of much interest. In reviewing 

the more important of these I have separated them into two principal 

classes, viz., terrestrial and aquatic mammals. 

The collection of indigenous mammals of the United States has been 

enriched by the addition of two skins of the black-footed ferret, Puto- 

rius nigripes, collected by Mr. A. B. Baker in Trego County, Kans. This 

species is perhaps the rarest of North American mammals, and the ad- 

dition of new skins to our series is a matter of considerable moment. 

Several interesting collections were received from California and 

Oregon, the most extensive being that of Mr. Walter E. Bryant. 
A good skeleton of the common black bear, previously wanting to. 

the collection, was prepared from the carcass of an individual which 

died in confinement in the grounds of the Government Asylum for the 

Insane, Washington. 

Messrs. Barnum, Bailey, and Hutchinson, the well-known circus pro- 

prietors, have during the past year placed the Museum under fresh obli- 

gations by their donations of valuable specimens of some of the larger 

species of exotic mammals. Prominent among their gifts is the Indian 

elepLant “Albert,” which was killed at Keene, N. H., in July, 1885, on 

account of its exhibiting signs of insanity. Albert was an elephant of 

large size, his height at the shoulder being 8 feet, 4 inches. The skin, 

which is in an excellent state of preservation, will probably be mounted 

during the coming year. Other valuable specimens received from these 

gentlemen were a leopard, a zebra, a Hama, a blau-bok, and a kangaroo. 

A very fine female tiger was also purchased from them for a small sum. 

All these, with the exception of the kangaroo, represent species new to 

the collection. 

Mr. Lewis Sells, of Cincinnati, presented a skeleton of an eland, 
Oreas canna. 

Mr. A. KE. Brown, superintendent of the Philadelphia Zoological 

Gardens, and Dr, W, A. Conklin, superintendent of the Central Park 

147 
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Menagerie, New York, have presented many valuable specimens. Nota- 

ble among those received from the former gentleman was an ibex, Capra 

ibex, a well-known Huropean species and one whose extermination seems 

imminent. Dr. Conklin presented, among many valuable specimens, 

two hog deer, Cervus porcinus. 

A series of five young Greenland seals, obtained by Dr. C. Hart 

Merriam from Labrador, and a number of fur seals and one specimen of 

Steller’s sea-lion, collected by Mr. C. H. Townsend in St. Paul’s Island. 

Alaska, together with another of the latter species obtained by Dr. 

Stejneger in Bering Island, were the only pinnipeds received this year. 

Dr. Leonhard Stejneger obtained from M. Grebnitzki, in Bering Isl- 

and, and presented to the Museum, a skull of a bettle-nosed whale, be- 

lieved to be Ziphius grebnitzkt Stejnr., and the skeleton of a young 

killer, Orca sp. From the United States life-saving stations not so 

many cetaceans were received as during the two previous years. The 

collection was enriched, however, by a foetal and an adult female pygmy 

sperm whale, obtained respectively by Keeper L. T. Grimm, of Love- 

ladies Island, New York, and Keeper J. W. Ridgway, of Barnegat 

City, New Jersey. 
Keeper J. R. Hobbs captured a common dolphin, D. delphis, and Mr. 

C. H. Townsend collected a skull of the same species on the California 

eoast. The latter collector also obtained a fine specimen of the baleen 

of the California gray whale. 

In the Exhibition Hall the only new case added during the past year 

was that built for the group of fur seals presented to the Institution 

-a number of years ago by the Alaska Commercial Company. This case 

is larger than any hitherto built, except the wall-cases, and is furnished 

with exceptionally large glasses. It corresponds in design with the 

Orang case, and will be placed opposite the latter at the north end of 

the hall, previously erected, or in the center. 

The two large groups of ruminants and seals were placed against the 

south wall. They are unprovided with railings, or other means of pro- 

tection, and the arrangement can not be regarded otherwise than tem- 

porary. The curator has spent much time and thought upon the con- 

sideration of plans for cases suitable for large specimens, but has not as 

yet hit upon any satisfactory designs. It is quite probable, however, 

that it will be found necessary to extend the large wall-cases now in 

the hall. 

Experiments have been made looking toward a better installation of 

the cetacean casts than the present one. It has been deemed best to ar- 

‘ange them on a raised base upon the top of the wall-cases. A sample 

section of the proposed base was made and placed in position, and it is 

to be hoped that the whole re-arrangement will be effected during the 

coming year. 
The mounted specimens added to the exhibition series during the 

year were chiefly ruminants and marsupials, Very few small species 
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were mounted. 

repairing and restoring was done. 
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In addition to the work upon the new specimens, much 

A number of specimens furnished 

by the taxidermists could not be placed on exhibition for want of ped- 

estals. 

as follows: 

St. Bernard Dog. 

Wolf, Canis lupus grisco-albus. 

Fallow Deer (albino), Dama vulgaris. 

Prong-horn Antelope (head), Antilocapra 

americana. 

Kamtschatkan Sheep (head), Ovis nivi- 

cola. 

Indian Sheep (head), Ovis cycloceros. 

Barbary Wild Sheep, Ovis tragelaphus. 

Japanese Goat-Antelope, Nemorhedus cris- 

pus. 

Harnessed Antelope, Tragelaphus scriptus. 

Bonte-Bok, Damalis pygarga. 

The spesies added to the exhibition series during the year were 

Water Buck, Kobus ellipsiprymnus. 

Llama, Auchenia llama. 

Zebra, Equus burchellii. 

Kangaroo Rat, Dipodomys phillipsit. 

Coypu Rat, ILyopotamus coypu. 

Tree Porcupine, Synetheres prehensilis. 

Dugoneg, Halicore dugong. 

Giant Kangaroo, Macropus giganteus. 
Kangaroo (unidentified), Macropus sp. 

Red Kangaroo Macropus rufus. 

Great Rock Kangaroo, Macropus robustus. 

Black-Striped Wallaby, Halmaturus dor- 

salis. 

Additional temporary labels were prepared, and the majority of the 

specimens are now labeled. The identification of some of the exotic 

species is attended with great difficulty and consumes a large amount 

of time. 
The series of lithographic pictures of thoroughbred cattle, published 

by the French Government in 1861, have been framed and placed on 

exhibition. 

It is probable that considerable changes in the appearance of the ex- 

hibition hall will be brought about before the end of another year by 

the adoption of new portable cases and the remodeling of the wall- 

cases. 

A very important as well as very necessary change in the arrange- 

ment of the study series was made possible by the erection in the labora- 

tory of a large storage case for skins. This case is 11 feet high and 134 

feet wide and is divided into six compartments. As at present arranged, 

it contains one hundred and thirteen standard drawers of various depths 

from 3 to 12 inches. The case contains the entire collection of un-. 

mounted skins, except the ungulata, pinnipedia, marsupialia, the larger 

carnivores, and the rabbits. The larger species are simply placed in 

deep drawers, each drawer having its proper label. The smaller spe- 

cies, on the other hand, are arranged separately in paper trays, which 

are in turn placed in shallow drawers. 

The preliminary card catalogue of skins and alcoholics, begun some 

time ago under unfavorable circumstances, has been completed. 

The alcoholic collection remains in the same condition as when last 

reported upon. The jars for repacking, and thereby condensing, the col- 

lection have been received, but the work has not been begun. When the 
series was removed to a new quarter of the laboratory to make room 

for the storage cases for skins, fresh alcohol was added to such speci- 
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mens as seemed to need it. Shelves for the storage of empty jars have 

been erected and prove a great convenience. 

Only an insignificant number of specimens, with the exception of the 

Soricide, remain unidentified. It has been deemed best to postpone the 

identification of the shrews until the publication of the third part of Dr. 

G. Ii. Dobson’s work upon the insectivora, which will probably appear 

during the coming year. 

The registers are complete to date, so far as the curator is aware. 

During the fall a considerable number of worthless specimens were 

removed from the collection and destroyed. This was done only after 

very careful examination of the records, and with the consent of the 

director. 

The curator has had the assistance, as hitherto, of a single clerk, Dr. 

W.G. Stimpson. He has continued to act as before in the capacity of 

librarian and curator of the department of Comparative Anatomy and 

also as secretary of the advising committee on publications. The force 

of taxidermists was reduced in the spring to two by the resignation of 

Mr. J. Richardson. 

The curator bas continued his studies upon the toothed whales dur- 

ing the year and has published several papers, which, together with 

other papers based partly on museum material by naturalists not con- 

nected with the Museum, are noticed in Part Iv of this report. (See 

under C, Hart Merriam, R. W. Shufeldt, and Frederick W. True.) 

In May, by invitation of the U. S. Commissioner of Fish and :Fish- 

eries, the curator visited the porpoise fishery of the Wilmington Oil and 

Leather Company at Hatteras, N. C., and obtained much valuable in- 

formation regarding the life-history of the Bottle-nosed Dolphin, Tursi- 

ops tursio, which is caught in great numbers at that point for the manu- 

facture of leather and oil. 

The Alaskan collections of Mr. E. W. Nelson and the late C. L. Me- 

Kay were identified, and annotated lists of the species were prepared. 

The notes upon Mr. Nelson’s collection will be published in his report; 

those relating to Mr. MeKay’s collection, in the Proceedings of the 

Museum. 

In the course of his work upon Mr. Nelson’s specimens the curator had 

occasion to compare the skulls of the American species of Lynx and was 

fortunate enough to discover certain cranial characters which render L. 

canadensis readily distinguished from L. rufus and its varieties. The 

discovery was made the subject of a note in Science, Vol. vil, p. 396. 

During an examination of the collection of insectivores a single 

specimen of an apparently undescribed mole from Japan was found. 

A description of the specimen has been prepared for the Proceedings 

of the Museum, under the name of Dimecodon pilirostris. 

The curator has also made anew study of the Kangaroo Rats (Dipod- 

omys) resulting in the establishment of two species, D. phillipsti (Gray) 

and D.agilis Gambel, the former having four toes on the hind foot, and 

the latter five. 

i 
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The usual amount of work has been done in the identification of speci- 

mens sent to the Museum for that purpose by persons in different parts 

of the country. 

Numerous requests for technical information have been received and 

responded to. Some information was given Dr. G. i. Dobson relative 

to the dentition and cranial characters of Sorex hoyi, S. erawfordi, and 

S. evotis. 
The curator has been in correspondence with Mr. A. E. Brown, super- 

intendent of the Philadelphia Zoological Garden, relative to the specific 

distinctions of the smaller American deer, and with Dr. E. C. Spitzka 

relative to the commonest species of dolphin to be met with on the At- 

lantic coast. Mr. G. H. Ragsdale, of Gainesville, Tex., has received 

various information in regard tothe mammals of that State. A request 

from Dr. Alfred Nehring, of Berlin, for a list of the specimens of Galictis 

in this Museum was responded to. The facts relating to the periodical 

shedding of the antlers by @. virginianus and other species of deer, were 

sent to Mr. ©. C. Smith, of Compton, Pa. 

Several requests for information relative to methods of preserving 

specimens were received and responded to by the curator or chief 

taxidermist. 

The number of mounted skins exhibited on January 1, 1885, and at 

the present date is as follows: 

Onexhrbition Janvary l. WSd<.2 7 sere Sse elo cco saan on tlenin cele om e\einis nie'a) mais) este oak 646 

Omexhibition une s0slSsose tees esas cee te ees sales sere eee el ao 730 

It is necessary to state regarding these figures that they do not indi- 

cate the real increase of the exhibition series. The collection contains 

a certain proportion of much-deteriorated specimens. Some of these, 

which have been exposed to the light on one side only for a score or 

more of years, are very unsightly, the color being much faded on the 
side which has been exposed, while on the other side the original tints 

are preserved. These specimens are unfit for exhibition and must nec- 

essarily be withdrawn from the exhibition series. The gradual substi- 

tution of new specimens for old and faded ones, the removal of others 

without replacement, and the addition of specimens entirely new, are 

operations which are carried on simultaneously, and it is therefore some- 

what difficult to indicate the real increment. The last figures given 

above simply show that there were on exhibition at the close of the fiscal 

year (1885-86) 735 mounted skins of mammals. The number of new 

specimens actually completed by the taxidermists and placed on exhi- 

bition during the year was 22, including 3 heads. 
The improved facilities in the laboratory have made possible an actual 

count of all the specimens in the collection. Sueh an enumeration was 

undertaken at the close of the year, with the following results : 

Schon SLISSs Of scsi soe eee eee ene se aeons : 735 

Duplicate and study series of skins. ..-.:..-: 2-222 s2-- s-cee+ e+-- 2-222 22 sees 3, 862 
Alcoholic specimens... .-. 
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These figures may be relied upon as indicating the actual number of 

Specimens in the collection, and supersede those given in previous re- 

ports, which were partly based upon estimates. 

The statistics of skins and alcoholic specimens added, distributed, and 

destroyed during the year are as follows: 

Specimensjadded\ to) theicollection) oes see eee ese eee ees EUSA emer 381 

Specimens distrmibubedie yee eee ss cite sel Sas) Scie eee rcn ete inate ole sale eet eatate 100 

Specimens destroyed sires chaos sae cele one ecls a eueeia scene eisieel temo eee ene 113 

The last entry-number in the register in June, 1885, is 15,075; the 

last number June 30, 1886, is 15,482. 



REPORT ON THE DEPARTMENT OF BIRDS IN THE U.S. NATIONAL MU- 
SEUM FOR THE YEAR ENDING JUNE 30, 1886, 

3y RoBERT RIDGWAY, Curator. 

SKINS AND ALCOHOLIC SPECIMENS. 

The number of birds, chiefly skins, which were added to the collection 

during the year ending June 30, 1886, is 4,147 (Museum register 104914 

to 109060, inclusive). The moreimportant accessions* were the follow- 

ing: 

Baird, Prof. S. I’., Director U. S. National Museum: Pelagodroma marina (1 speci- 

men); arare Petrel collected off the coast of Massachusetts, and new to the 

North American fauna. (Gift.) 

Bartlett, Edw., England: 96 specimens, 67 species, from different parts of the world, 

but mostly from Australia. The collection embraces many interesting forms new 

to the Museum, among others, not less than four species of Pardalotus, thus nearly 

completing the series in the Museum of this peculiar Australian genus, (Hx- 

change.) 

Batchelder, Charles F., Cambridge, Mass.: a pair of a recently deseribed Junco from 

North Carolina (J. hiemalis carolinensis), new to the collection. (Hxchange.) 

Beckham, Charles W., Washington, D. C.: 1 albino g¢ Redhead Duck (Aythya amer- 

icana) purchased for the Museum in Centre Market, Washington. 

Belding, L., Stockton, California: 13 specimens, 9 species, from California, among them 

2 specimens of the hitherto undescribed and unknown male of Colaptes rufipileus 

from Guadaloupe Island. (Gift.) 

Bendire, Capt. Charles £., U.S. Army: 30 specimens, 19 species, from the vicinity of 

Fort Custer, Montana. A very acceptable accession. (Gift.) 

Bendire, Capt. Charles E£., U. S. Army: 1 specimen of Melsopiza fasciata from Fort 

Custer, Montana. (Gift.) 

Benedict, J. £., U. S. Lish Commission Steamer Albatross : 16 specimens, 5 species, in 

alcohol, taken in the North Atlantic. (U.S. Fish Commission.) 

Benedict, J. E., and W. Lee, U.S. Fish Commission Steamer Albatross: 3 specimens, 2 

species, taken in the North Atlantic. (U.S. Fish Commission. ) 

Berlepsch, Hans Graf v., Miinden, Germany :+ 60 specimens, 50 species. A valuable 

and interesting collection, consisting chiefly of the desiderata from South America, 

among which are some types of several new species recently described by the 

sender. Nearly all the species are new to the collection. (Exchange. ) 

*Tn addition to the accessions here enumerated, many others of equal importance 

were received and 2re referred to in Part Vv of the report. These are not included in 

this list, since their mention here would only be a repetition of what is said concern- 

ing them in Part v. 

+t For complete list of specimens included in this collection, see Accession List, 

Pt. v. 
153 
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Brown, Arthur Ldwin, Superintendent Zoological Gardens, Philadelphia, Pa.: 1 speci- 
men of Whitney’s Owl, in the flesh. (Gift.) 

Brown, Arthur Edwin, Superintendent Zoological Gardens, Philadelphia, Pa.: 1 East 

Indian Parakeet, Palwornis eupatrius, in the flesh. (Gift.) 

Coale, H. K., Chicago, Ill.: 26 specimens, 24 species, chiefly from South America and 

India, among them several species not heretofore represented in the collections 

of the Museum. (Exchange.) 

Hamlin, J. P., Washington, D. C.: 2 live young Syrnium nebulosum, from Montgomery 

County, Md. (Gift. ) 

Hargitt, Edward, Chiswick, England :* 105 specimens, 41 species, mostly water-birds 

from France and the Orkneys. 2 fine specimens of Megalestris skua, g and 9, 

are especially noteworthy. (Exchange. ) 

Johnson, J. W., U. S. Signal Service,* Nushagakh, Alaska: 71 specimens, 19 species, 

from Nushagakh, including 2 specimens of the recently discovered Plectrophenax 

hyperboreus. (U.S. Signal Service.) 

Dugés, Prof. Alfred, Guanajuato, Mexico. :* 28 specimens, 27 species, from southern 

Mexico. (Gift.) 

Dugés, Prof. Alfred, Guanajuato, Mexico.:* 11 specimens, 11 species, from Mexico. 

(Gift. ) 

Fox, Dr. W. H., Washington, D. C.:* 7 specimens, 6 species, from New Hampshire. 

(Exchange. ) 

Guesde, M. Louis, Museum L’Herminier, Guadeloupe, West Indies :* 25 specimens, 22 

species, mostly water birds from Guadaloupe. The most interesting is a specimen 

of Speotyto quadeloupensis, a species new to the collection. (Gift.) 

Johnson, J. W., U.S. Signal Service, Nushagakh, Alaska: 34 specimens, 15 species, from 

Nushagak ; nothing rare, but the specimens are nicely prepared. (U.S. Signal 

Service. ) 

Jordan, Prof. D. S., President Indiana University, Bloomington, Ind.: 43 specimens, 37 

species, froth the Lower Amazon. Thirteen of these species are entirely new 

to the collection. (Gift. ) 

Lawrence, George N., New York City: Type specimen of Sporadinus bracei Lawr., from 

Andros Island, Bahamas. (Gift.) 

Lloyd, W., Toyah, Tex. :+ 9 specimens, 8 HOES Passerine birds from Fort Davis, Tex. 

(Gift. ) 

Marshall, Henry, Laurel, Md.: 1 mounted specimen of the European Teal, Nettion 

erecca ( g ad.), shot in the Potomac River, near Washington, in April, 1885. (Pur- 

chased. ) 

Mason, Prof. 0. T., O'S '. National Museum: 8 mutilated specimens of South Amer- 

ican birds (3 species) used as ornamental appendages to an Indian belt. They 

have all been described as new by the curator, and are probably from an unex- 

plored district of northern South America. (Department of Ethnology, U. 8. Na- 

tional Museum.) 

Manard, C. J., Boston, Mass. :{ 10 specimens, 3 species, from Florida, among them a 

fine pair of Anas fulvigula. (Purchased. ) 

The Mexican Geographical and Exploring Commission, through Prof. F. Ferrari-Perez : 

95 specimens, (mounted mostly in excellent style), 59 species, collected in the 

States of Puebla and Vera Cruz, Mexico, forming part of the Mexican Govern- 

ment exhibit at New Orleans. A very valuable acquisition, especially on ac- 

count of the excellence of mounting. Several species are thus for the first time 

added to the exhibition series, while many old and poorly mounted specimens 

have been replaced by those of the present collection. (Exchange. ) 

ig *P or complete list of specimens included i in this accession, see Accession List, Pt. v. 

+ For further information concerning the specimens, see Accession List, Pt. v. 

{ For list of specimens, see Accession List, Pt. v. 

§ For further information concerning this accession, see Accession List, Pt. Vv. 
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The Mexican Geographical and Exploring Commission, through Prof. F. Ferrari-Perez : 

50 specimens, 36 species, chiefly from the State of Vera Cruz, Mexico. Includes 

several plumages new to the collection. (lMxchange.) 

The Mexican Geographical and Exploring Commission, through Prof. F. Ferrari-Perez: 1 

mounted specimen of Catharista atrata, and one aca of Antrostomus vociferus, both 

from Mexico. (Exchange.) 

Musée d@ Histoire Naturelle, Paris, France: 86 specimens, 71 species, chiefly from Mada- 

gascar and Cochin China, nearly all new to the collection. This is one of the 

most important collections received recently, embracing, as it does, a great 

number of generic types quite peculiar to the island of Madagascar, which the 

Museum for years has tried in vain to obtain. Among the most noteworthy forms 

may be mentioned, two Leplosomus discolor, Tylas, Cyanolanius, Ariamia, Berni- 

eria, Calicalius, Vanga, Hartlaubia, Euryceros prevosti, Geobiastes squamigera, 

Brachypteracias leptosoma, Coua, ete. (Exchange.) 

Nutting, C. C., Carlinville, Ill. : 13 specimens, 8 species, from Florida. (Purehased.) 

Palmer, William, U.S. Fish Commission :. 3 specimens of Common Crossbill, from 

Escanaba, Mich. (Gift.) 

Ragsdale, G. H. Gainesville, Tex. :* 12 specimens, 7 species, including a fine series of six 

Otocoris arenicola, a Syrnium nebulosum alleni, the first specimen of this form taken 

outside of Florida, and a fine specimen of Buteo harlani (the latter purchased, the 

others being given). 

Rey, Dr. E., Leipzig, Germany : 10 specimens, 10 species, from various localities ; all 

new to the collection. (Purchased. ) 

Ridqway, Robert, Curator, Department of Birds, U. S. National Museum: 259 specimens, 

109 species from Wheatland, Ind. ; 23 specimens, 14 species from Richland County, 

lil. ; total, 281 specimens, 123 species. (Smithsonian Explorations. ) 

Ridgway, Robert, Curator, Department of Birds, U. S. National Museum : 1 snowy owl, 

Nyctea nyctea, shot near Alexandria, Va. (Purchased.) 

Roberts, George W., Chester County, Pa. : 27 specimens, 17 species, including a series of 

10 Quiscalus purpureus, from Chester County, and two young Syrnium nebulosum 

alleni from Florida; collected by Dr. B. H. Warren. (Gift.) 

Robinson, Russell, Richmond, Va. :t 1 specimen of albino dusky duck, Anas obscura, in 

flesh. (Gift. ) 

Shufeldt, Dr. R. W., U.S. Army :+ 13 specimens, 9 species, from Fort Wingate, N. Mex. 

(Gift. ) 

Shufeldt, Dr. R. W., U. S. Army :t 9 specimens, 7 species, from the vicinity of Fort 

Wingate. (Gift.) 

Shufeldt, Dr. Rh. W., U.S. Army :t 13 specimens, 4 species of Junco, from Fort Win- 

gate. (Gift.) ? 

Smith, Hugh M., Washington, D. C.:} 1 specimen, in the flesh, of Old Squaw Duck, 

Clangula hyemalis, shot July 26, at Piney Point, Lower Potomac; 3 Bown-headed 

Nuthatches, Sitta pusilla, and3 Western Sandpipers, Mreunetes occidentalis, from St. 

George Island, Maryland. (Gift.) 

Stearns § Co., Detroit, Mich. :\ 5 specimens, 5 species, from Costa Rica. (Pur- 
chased. ) 

Stearns § Co., Detroit, Mich. : 36 specimens, 27 species, from Bogota, mostly Hum- 
ming birds. (Gift.) 

Stejneger, Dr. L., Assistant Curator, Department of Birds, U. S. National Museum: 1 

Snow Goose, from North Carolina, and 4 Nuthatches, from Norw nya, (Grate) 

*For Bompiete ise of specimens, see Accession mae Ea V. 
t For further information concerning this accession see Accession List, Part v. 
t In this entry are included the two accessions numbered 16283 and 16376. 

§ For list of specimens see Accession List, Part v. 
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Stejneger, Dr. L., Assistant Curator, Deparimentof Birds, U.S. Nationat Museum : 21 speei- 

mens, 18 species, from Kamtschatka. (Gift. ) 

Townsend, Charles H., U. S. Fish Commission :* 243 specimens, 81 species, from Una- 

lashka, Kowak River, and islands of Bering Sea. A valuable collection, includ- 

ing many other interesting specimens, two examples of the recently discovered 

Plectrophenax hyperboreus, obtained on their breeding ground, Hall Island, Bering 

Sea; anda speciesof Sandpiper, Tringadamacensis, new to North America. (Smith- 

sonian Ixplorations. ) 

Townsend, Charles H., U.S. Fish Commission: 156 specimens, 52 species, collected in 

Humboldt Bay, California. (U.S. Fish Commission. ) 

U.S. Fish Commission, Naturalists of the Steamer Albatross : 524 specimens, 51 species, 

mostly from the Bahamas. The collection is of unusual interest as containing 

not only several forms new to science, but also as extending our knowledge in 

regard to the distribution of the species on the individual islands, on many 

of which no collections have been made previously, and in furnishing large series 

of many species which formerly were poorly represented in the Museum collec- 

tion. : 
Varren, Dr. B. H., West Chester, Pa.: 51 specimens, 21 species, in alcohol, from Florida. 

(Gift. ) 

Two magnificent donations to the sectional library of the Department 
of Birds deserve being mentioned in the present connection : 

Mr. Henry Seebohm, London, England, has presented to the library 

a complete copy, text and plates, of Dresser’s great work, “The Birds 

of Europe,” which is now bound in fifteen great quarto volumes. This 

grand work is well nigh indispensable to any one studying ornithology, 

and the Department is under great obligations to the gentleman named 

for his munificence. 

From Mr. W. HE. Brooks, Milton, Ontario, Canada, the Department 
has obtained a full set of Allan Hume’s “Stray Feathers,” a journal of 

ornithology for India and its dependencies, ten octavo volumes. This 

journal had become a very important desideratum of late years. as the 

collections of the Museum from the Pacific coasts of the Old World have 

been very rapidly inereasing. 

The total number of specimens distributed during this fiscal year was 

2,842, as follows : 

Specimens sentanvexchange ga os. Wak eee wo a ree A cele as Uae en ee ee LEYS 

Specmmens loaned for examina won veces see cess aee ae See eee eee eee co 

Specimens (alcoholic) transferred to the osteological department --.-.-..-..-.-- 24 

USO bead is ater ees SR Ss Se hhc MA SW Os es re Mich 

Twelve additional cases have been put up and refitted with shelves 

in order to relieve the overcrowded cases already occupied by the exhi- 

bition series, plans and specifications for shelves, ete., for these cases 

were drawn up, the work superintended, and finally the specimens trans- 

ferred and arranged, to the very great improvement of the collection. 

This work was done during the months of July, August, and September. 

An important feature of the year’s work has been the unpacking, 

determining, and cataloguing the collection of mounted birds belonging 

to the Mexican Geographical and Exploring Commission. This excep- 

* For list of specimens see Accession List, Part v. 
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tionally fine collection, as regards prepar: ation of the.specimens which 

had been mounted entirely from fresh specimens, was of very great in- 

terest and benefit to the Department, affording, as it did, several sug- 

gestions of practical value, and much needed material for study, includ- 

ing no less than five more or less remarkable new species. The collection 

was in charge of Prof. fernando Ferrari-Perez, C. ., who prepared_a 

catalogue of the collection for publication in the ‘“* Proceedings” of the 

Museum, the Curator of the Department of Birds determining the spe- 

cies and deseribing those which were new, besides rendering every 

needed assistance to Professor Ferrari-Perez. The new species will be 

fully described in Professor Ferrari-Perez’s catalogue, in the forthcoming 

volume of the “ Proceedings,” bat have already been briefly character- 

ized and named, in order to secure priority, in “The Auk” for July, 

1886. The new species are as follows: (1) Amphispiza ferrari-perezt ; 

2) Pipilo submaculatus ; (3) P. complexus ; (4) Anas diazi (named in 

honor of General Augustin Diaz, president of the Commission); (5) 

Philortyx personatus. 
Special reference to the A. QO. U. Code and Cheek-List will be found 

in the Bibliography, under American Ornithologists’ Union. 

The collection of mounted duplicates, consisting of more than 7,000 

specimens, aggregating about 600 species, was made up into six sets for 

distribution, set 1 containing 367 specimens and 295 species. 

During the year the copy for species labels for the exhibition series 

was carefully revised to correspond with the nomenclature and numera- 

tion of the American Ornithologists’ Union ‘check-list, the number of 

separate labels being about 975. Proof of these was also carefully re- 

vised by both the curator and assistant curator. 

Several groups of birds which had hitherto been in a state of great 

confusion were made the subject of special critical revision by the cura- 

tor, with very satisfactory results, thanks to the excellent material in 

the Museum collection. Among the more important groups thus cov- 

ered may be mentioned the particularly differené Procellarian genera 

Aistrelata and Puffinus, and the genera Colinus, Larus, Lagopus, and 

Empidonax. The last named was revised at the special request of Dr. 

P. L. Selater, Secretary of the Zoological Society of London, who is en- 

gaged in preparing the catalogue of Tyrannide in the British Museum, 

and who forwarded his own rich collection of Empidonaces to aid in the 

investigation. 

The assistant curator has also continued his revision of Japanese 

ornithology. When Captain Blakiston donated his magnificent collec- 

tion of Japanese birds to the National Museum, it was with the under- 

‘standing that it be properly worked up, for which purpose he also lett 

his manuscript notes, accumulated during twenty years collecting, 

and a great deal of literature, with the assistant curator. Several pa- 

pers on the Japanese Avifauna have already been submitted for pub- 

ication by the latter and will be found in the subjoined list of papers 
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not yet printed. He complains, however, of the great difficulty in set- 

tling many important questions for want of Temminck and Schlegel’s 

“ Fauna Japonica, Aves.” 

The following papers have been prepared and submitted 

BY THE CURATOR. 

(1) The Geographical and Exploring Commission of Mexico. By Fernando Ferrari- 

Perez, chief of the Natural History section, Pp. MS. 101. 

(2) On 4strelata sandwichensis Ridgw. Pp. MS.24. (Established as a good species, 

very distinct from As. hasitata. ) 

(3) Description of a new oyster-catcher (Hematopus galapagensis) from the Gala- 

pagos Islands. Pp. MS. 4. 

(4) On Empidochanes fuscatus (Max) and Empidonax brunneus Ridgw. Pp. MS. 24 

(sent to editors of the “Ibis”). [The latter proves to ve not only specifically but 

generically distinct from the former, to which it had been referred by Mr. Salvin, 

the question being determined by comparison of types of the two species, the former 

being in the American Museum of Natural History, in New York City. ] 

(5) Description of a new species of Empidonar from Guatemala. Pp. MS. 2 (sent 

to editors of the “ Ibis”). [Z. salvini Ridgw., based chiefly on specimens in Dr. Scla- 

ters’s collection, collected by Osbert Salvin, but a specimen in the National Museum 

made the type. ] 

BY THE ASSISTANT CURATOR 

(1) Review of Japanese birds. I. Woodpeckers. Pp. MS. 81; witha colored plate. 

(2) The British Marsh Tit. Pp. MS. 5. 

(3) Review of Japanese birds. II. Titsand Nuthatches. III. Appendix to the Marsh 

Tits. Pp. MS: 71, 1 figure. 

(4) Notes on species of the Australian Genus Pardalotus. Pp. MS. 9. 

(5) On Turdus alpestris and 'Turdus torquatus, two distinct species of European 

Thrushes. Pp. MS. 28. 

(6) Description of Rallus jouyt sp. noy., with remarks on &, striatus and Ll. gularis. 

(7) On Brachyramphus perdix (Pall.) and its nearest allies. Pp. MS. 18; colored 

plate. 

(8) Additional remarks toa previous paper on Turdus alpestris, based upon material 

received during May. Pp. MS. 13. 

(9) Additional remarks to a previous paper on Japanese Woodpeckers, based upon 

material received during May. Pp. MS. 2. (Description of Picus canus perpallidus, 

subspecies nova. ) 

(10) Reviews of Japanese birds. IV. Rails, Gallinules, and Coots. Pp. MS. 51. 

An account of the minor and routine work is given herewith in tabu- 

lar form: 

Official letters! written 2 secu see ces mee eis siete eels Seale ee eater neyo rcial orator 332 

Official! memoramd’s i eee ae oa eae Sal ee Seo eee eere tome clement sere 215 

Memorandarot: packin te sss seee eee aes e eee eee eee eine erate ier eee 189 

Orders for work.....-... Sie eee RPh Se Sis aaa ja ray d Wie nna aan ren ete Sie i emer i 55 

Requisitions for materialjandisupplies)=o- 55-1 -eeeeeeeeae sore eee 128 

Li HOKES Cueto CRN) ae 55e6 saoe tod Sees Bue cee FAS HSY ceddlocdokseede che idocset 510 

Galléys'of proof corrected 22. accra] ose ciseeo2 s Sone e eee ercee eine aetaeer 142 

Pap esioh) prool COLrrected sae senea creel ae ats cs See oles Sine eee taatate ee ete tate tee 1,183 

Papers prepared for publication ......---..-------.- Seles geet ee aaa e 42 

Number/ot birds:mounted for exhibition ‘Series c.2 sas. oe ee eee ee eee 132 

Numberof, birds;mad@mnto, Skinge seas so5 ee sae eee seen eee eee a 

Number of mounted birds transferred from the old stands to the new ones. ---. 2, 006 

New walnut stands fitted together.....-.. -sreceer seccee renner serecerces cere’: 1,261 



DEPARTMENT OF BIRDS. 15 

The papers published during the year by the curator and other inves- 

tigators, based upon material belonging to the department of birds in 

the National Museum, are noticed in the bibliography forming Part 1v 

of this report. 

An actual inventory of the whole collection of mounted birds and 

skins was taken, showing the number of specimens in the Museum to 

be as follows: 

Cp eb rsclviDUGTOMMISETUCS ese) Leis os eee ee err este ey seh era ey Rte ea AEE Ra) ant 7, 000 

(2) North American reserve series (includinz Passeres, Macrochires, Pici, 

ANCE GOCCY PES) i's not wos s was ae see Ns aren ae cela afaik choise ters ae 12, 841 

(3) pNetropicalkresenver(in cluding ditto)saen see eisai eins cree cee ee 11, 324 

(EOldbwrorldireseryelaneludinerditto) assesses eee nee eee eees eos secs. BOs tou 

(5) Water birds, game birds, raptores, etc. (not separated geographically)-. 10,973 

CO) IPD pCa bes is ses ahs es Se pays sci cieisiaret este eee eel ers ie ae ee Ne YEN Poe 7,570 

Cp PAULCOMOMNCS(ESUIIIA LEG) fecters sctysreiesar Seta ee rare eras ee eee pe ye oa 2,500 

LIROL H | eed Deeper aloes Pi ee SL A a Re carn. Ts LR NON ee a Se a hyienh eeeNr St Ae 

The reserve series, exclusive of alcoholics, consisted, therefore, of 

45,875 specimens at the end of June, 1886, 

The reserve skin series at the same time consisted of 33,875 specimens. 

The different families were represented as follows: 

Family- ees a Family. eae 

PR oabhini de cs \o26 2.2 2s Sec cine’ s = ee 47 | Caprimulgide : 

Alaudidie : | iINortheAnrericansses see ed) 

North America ......... 956 | Neotropicaleaseee some see Q4 

INeGiropiodl 2.225.522 Je. 7 Old Worlds sess ewe a. 19 

Ol dm Wrorl Qe s ee 110 242 

Bla wilted so tee ee eS ee ee ee 29 

Aleedinide : Certhiida : 
North America --....... 27 North America 2252 225-2 90 

Neotropicali=s5-- ses. 97 Neouropicalieesee)-ssee= 3 

OMG Worle eres oes O4 OVGGWiorl diye = ee meee 44 

218 | 137 
INO ES ot ea Ree ee Age MChamerdesr senses nee ee eee 28 

Ampelidee : aCharadriidays sas oo ee weeau oe eee 485 

North America -.....--.- 70 Chionidide ee oka s ek Le ene 4 

Neotropical ywiss2.55.258 9 Cicomidw eye. sees eee ee 13 
OldwWorldion S235 14 Cinclide : 

93 North America.......... 44 

JAP GS) BRC Bare ee REA 2p 1119 Neotropicalisesseseeseee 10 
197 D021 Ee 79 OldiWiorldaeees eee 14 

ESTED INIGIE VE Sena na cae em apes Ef 17 68 

INTO OIE SSS SSS tee ae = ane ere rs 411 | Coerebide : 

JHE TOIG ED) Ae ee eee RK 14 NorbhyAimerical oo s25 sees 2 

Ercomidesie. nes be) alae Neotropical io!) 2225. 398 
Bencromidass. 85200 oe 10 400 

(CH TRUDI FSIS ey spite ee SO ma Se RC OLNIMDLdsee sean eee ls cee 524 

Capitonide : Colymbidse:sceeee wee ce ee eee * 164 
Neotropical 2222.5: 42:5% 41 Conopophacidaysses=ss sears e 10 
Olduworldteee seats eee 17) WOLACIAd sae eee ese ees eee: 11 

server 490 
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Family. 

Corvidie (jays): 

No. of 
specimens. 

North Ameriea) 2222 22. 463 

INeotropicale= eemccme= 212 

OldiWorldesess seo eee i 

Cop oils pees eee ne SAZGBe 

Cracidee ser cee ec wieeoemerice as is 

Cuculidee : 

NortheAaenic@aie: seee see 55 

INeourO pi Calg seer vase a 223 

OLA Wiorld eee ae nd 

Cursoriidze 

Dendrocolaptida 

Dierurids 25501 
Diomedeidie 

Eupetidee 

Fringillide : 

North America 

Neotropical 

Old World 

Galbulidw...-.-- 

Hirundinids : 

North America 

Neotropical 

Old World... 

Mpidiidieey. eee coe 

icteridiw: 

North America 

Neotropical 

Laniide : 

North America 

Neotropical 

Old World... 

Meliphagidw -..- 

Meropidw.. ..--. 

Dulidie ee ees 

Eurypygide...-- 

Eurylaimidi ------ 

Falconidiw.....-- 

ee 

Frevatide)s.- --- 

ee 

TAG 

302 

106 

| Ploceidse 
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Picide : 

North America 

Neotropical <2 2sssssss-40 Saou 

OVasWiorldessae sees eee 

Phalaropodidie 

LEI RTENDIOIES) Rein coon 6S Beco bQ6is0c 

Phy totomidiassa-)scc-c. wesc 

Plataleidie 

RlOtidie eto. ee eee Sa00 

Procellariidtees.. «coc esc eeeeee 

PLOMeLO pi Wee see mentee eee eee 

Psittacide : 

North America......--.- 12 

Neotropical and Old 

Wionldossvcceat anes 382 

Family. pi ie 

Micropodide : 

NonthiAmerieaeesceess 29 

Neotropical Sees es- sss. 56 

Old Worldtes sees 32 
117 

Mimidee: 

North America -222)22. 42 - 260 

Neotropical 222-eee ees. 215 
—— 475 

Mniotiltidee : 

Norbh Americal.- +o senile oo0) 

Neotropical 4 24eeseer es esd 
2, 435 

Momo titdiee eae ener a ee cee ae ee 71 

Motacillidee : 

NorihcAmMeriCams ss seeeee 141 

Neotropical s2e-c 22 - 24 

Old Worldeeeeeessssesee 327 
——— 492 

Mims ci Capi dicse eres nae ese eres eel eL 

GHidicniemidas ees - eee eee 4 

Opisthocomidde-a 2. ssee-- see 2 

Oriolidie? wae ce heen ae eee 37 

Oxyrhamphidieccses- esse eee 4 

Paradiselds cscs. ensergn es eee cere 11 

Paridz: 

North America -.------. 76 

Neotropical 22222. )s55-—< 9 

OldMWorldieasseeeseer ee 184 
769 

Barridae th: oo s.22cecon sete eee 33 

Pélecanidweles i. ssesckieee assem oeeee 29 

\ Perdicidee) coe esc ae Sutaela eyes 340 
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Family. MEA Family. SUA 

IPteroclidierseccc. acs scission 6 | Trochilida : 

Iptenoplochid Wes s-so ees eee 27 NorthyAmeric¢ai3--2-/-<: 278 

Ptilogonatide : Neotropical =... 2..5..2. 1506 

NorthyAmerica= 2. .\--\-/.)- 20 1784 

Neotropicalics ss <a. snes 31 Troglodytide : 
o1 North America......---- 369 

Pycononotid®...--.-------------- 206 INGOtLOpicalieeeeeareeese 343 
TSG eel Se CER R Ae (Repeat en Denes 332 Old worlds. tess: 46 
CEMIWAOSHICO see steeissecice cies 55 758 

Rhamphastide SeBob0 GoSa aoe HOOUEE 130 | mp, ogonida: 

Rhynchopid= ray OrE Ta LT Suita MEE Ty 22 Neotropical asso oe soln 178 
RUPICOl GB eseesccie asics sce wens see 5 ALN TE ae 11 

SCOLODACIA Diessecisloassseisaiicleitae 1396 189 

POpPheniscidwe=s-\ss+s-5 5s scss sen 13 3 

StORCOLALI AB rece ce me cieetieeee see ee 160 Turdide : ‘ 
See ee EE aT North America..---.-..- zee 
RT ee ee 94 Neotropical) 322-225... 342 

SUI ope eeerene cciisicoeseiiesicietscrats 30 CSN OH Uae oecaatig ceo: we : 

Sylviide : : Tires ue: 

NorthvAmeri¢aic. = sc 202 Tyan p :) 
Ferny aes Tee 87 North America...... ---- 788 

P E 
GAN Gcldur ke tec ede 514 Neotropical ..--....-.-- 1221 

803 — 2009 

Tanagrida: Wipupld eae ae e oata oie 7 

North) America. -22-:---- 130 WirinatOrld eee e eee see a aeere see 85 

INEOTLOpIGAlie-cseeee seine 1334 Vireonids : 

1464 North America.........- 275 

Metraoni derelict! emi mielaomee 475 Neotropical ...--...---- 304 

PHIM OC OMG eeme elect emcees 22 —-_ 579 

PAIN Ee teeta se ielelnin\esiele's loieis) sielnia=/s 54 
StHGINGIED Coes ebéqbodos OdaddboD ser 20 Motat eee eat eeerce cence 38875 

The exhibition series consists of about 7,000 specimens, and is deci- 

dedly tlie least satisfactory part of the collection as regards its general 

utility and chances of preservation. This unfortunate condition of the 

exhibition series arises from several circumstances wholly beyond con- 

trol of the Museum authorities, chief of which are the totally unsuitable 
cases, which are so old and badly constructed that both dust and insects 

are freely admitted, and the preservation of the specimens seriously 

jeopardized. Owing also to the faulty construction of the cases, which 

have stationary shelving and are poorly lighted, it is impossible to make 

anything like a neat arrangement of the specimens. 

Of the 7,000 specimens in the exhibition series, more than 4,500 have 

been transferred to the new polished black-walnut stands, thus having 

nearly 2,500 (actually 2,327) which have still to be transferred. None 

of the new printed labels have yet been attached to the stands, there 

being no one to do the work. 
The condition of this drawer series (study collection and duplicates)— 

much the larger and more important part—is, as regards preservation 

from insects, as nearly perfect as possible. The great bulk of the col- 

lection is inclosed in suitable drawers, into each of which has been 
H. Mis, 170, pt, 2—-—-11 
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placed a sufiicient quantity of naphthaline, the best known insecticide, 

121 pounds of which were required for the purpose. A portion of the 

collection (including all the duplicates and part of the reserve series) 
is still included within old and unserviceable cabinets, but requisition 
has been made for new cabinets to take the place of the old ones. The 

cabinets (two unit cases and four quarter unit) have been furnished, 
but not the drawers, which are, of course, even more necessary than 

the cases themselves. 
Alcoholic series.—The condition of this portion of the collection is all 

that the limited facilities for storage will allow, although the specimens 

badly need attention, especially with view to their re-arrangement, 

which under present dearth of help is impossible to give them. 

The first entry for the year commencing July 1, 1885, was 104,914, 
and the last in the catalogue in June, 1886, 109,060. 



REPORT ON THE SECTION OF BIRDS’ EGGS IN THE U. 8. NATIONAL 
MUSEUM, FOR THE YEAR ENDING JUNE 380, 1886. 

By CHARLES E. BENDIRE, U. 8. ARMy, Honorary Curator. 

The accessions during the year embrace, in addition to the eggs, 148 

nests, the greater portion of which are very fine specimens, while many 

are new to the Museum collection. ‘The following are the most impor- 

tant additions: 

Anthony, A. W., Beaverton, Oregon: Parus rufescens (6 eggs) and Perisoreus obscuruas 

(nest and 5 eggs), new to the Museum and the only ones known so far; both from 

Beaverton, Oregon 3, Scops asio maxwellie (1 egg), from Colorado. (Gift.) 

Bendire, Capt. Charles EL. : Zonotrichia querula (4 eggs), from Little Horn River, Mon- 

tana, and Scops trichopsis (4 eggs), from Fort Lowell, near Tucson, Ariz. (Gift.) 

Gale, Denis, Goldhill, Bowlder County, Colo.: Cinelus mexicanus (nest and 4 eggs). 

(Gift.) i 

Goss, Capt. B. I’., Pewaukee, Wis.: Nests and eggs (641 specimens, 111 species), some 

new to the Museum, and all very desirable, incliding among the rarer species 

sterna caspia (20 eggs in sets of two and three) and Buteo albicaudautus, new to the 

Museum; both from near Corpus Christi, Tex.; Gymnocetla cyanocephala (nest 

and 4 eggs), from Fort Garland, Colo.; Junco caniceps (nest and 4 eggs), from Han- 

cock, Colo.; Regulus satrapa (nest and 9 eggs), from Grand Menan, New Bruus- 

wick; Helminthophaga chrysoptera (2 nests and eggs), from South Michigan, and 

anas fulvigula (set of 10 eggs), both new to the Museum. (Exchange.) 

Stephens, F'., San Bernardino, Cal.: Harporhynchus lecontei (2 nests, 7 eggs), new to the 

Museum; from California. (Purchased.) 

U. S. Fish Commission: Nests and eggs (60 specimens), including the rare Saurothera 

bahamensis (2 eggs), contributed by Mr. J. E. Benedict; collected during the 

cruise of the U. §. Fish Commission steamer Albatross among the Bahama Islands 

April, 1886. 
Wayne, A. T., Charleston, S. C.: Helonia swainsoni (nest and 2 eggs); from near 

Charleston, 8. C. New to the collection. (Purchased.) 

The numbering, classifying, and arranging of 1,508 specimens, taking 

the record and measurements of 12,000, has been accomplished, a series 
of mostly duplicate eggs has been placed on exhibition, numbering 

1,491 specimens, and a beginning has also been made in exhibiting <¢ 

series of the nests. 
163 
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The following figures indicate the number of specimens now in the 

collection: 

Specimens. 

Inthe reserve collectioneeeen G5. 2) sees sek et ool nce Doseeciatees neeme tee ee eaeee 31, 124 

Duplicates sos sees se arses wcwic'= els oWelem Sic not <i Oerele nee cotemnieee nereeeere mates 11,548 

Onvexhub tlm seems a sere ee se cc oo ci cis tate ates ie Stee va tie ny ann Eee 1, 491 

Mota ee eee Se eisie al siacowewbltcoe Sockisaie ss ania tens cee a) seats Mee ene 44, 163 

During the year 253 entries have been made on the catalogue book, 

representing an aggregate of 2,556 specimens. 

=" 

~—e 



REPORT ON THE DEPARTMENT OF REPTILES AND BATRACHIANS IN 
THE U. 8S. NATIONAL MUSEUM FOR THE YEAR ENDING JUNE 30, 
1886. 

By H. C. Yarrow, U.S. Army, Honorary Curator. 

The most important additions to the Museum in this department for 

the year have been a collection from Olney, Ill., collected by John and 
Charles Walker, containing 33 specimens;* acollection from Nicaragua, 

from Dr. J. F. Bransford, U. 8S. Navy, containing 191 specimens, which 

were sent to Prof. EK. D. Cope, November 2, 1885; a collection of 471 

specimens from E. Wilkinson, Chihuahua, Mexico, also sent to Professor 

Cope, November 2, 1885; a large collection from the Imperial Academy 

of Science, St. Petersburg, Russia, containing 118 specimens; from Dr. 

Rh. W. Shufeldt, U. 8S. Army, several good collections from Fort Win- 

gate, N. Mex., consisting mostly of living specimens of Amblystoma.* 

Collections have also been received from Col. M. McDonald,* Wythe. 

ville, Va.; Dr. B. H. Warren, De Land, Fla.; Henry Hemphill, Key 

West, Fla.; Charles Ruby, southern Kansas; Prof. Alfred Dugés, 

Guanajuato, Mexico; Miss Dottie Blackburn,* Colorado; John Pollock,* 

Symmes, Ohio; Dr. T. H. Streets, U. S. Navy, Alaska; Dr. H. C. 

Yarrow,* coast of North Carolina; G. H. Ragsdale,* Gainesville, Tex.; 

Capt. Charles Bendire, U. S. Army, Fort Custer, Mont.; Zoological 

Society of Philadelphia ;* several specimens from India; H. W. Hen- 

shaw,* Massachusetts; Charles H. Townsend, Humboldt County, Cal.; 

U.S. Fish Commission steamer Albatross ;* from the Bahamas; Miss 
Rosa Smnith,* San Diego, Cal., and many others. 

The routine work of the Department of Reptiles has been carried on 

Similar to the way described in previous reports, all specimens being 

carefully attended to and entered in the record books on their arrival. 

In addition to the general work, over six hundred bottles have been 

labeled and placed in the cases, in consequence of which the shelves 

have become very much overcrowded. 

No papers have been published by the curator or his assistant. Prof. 

E. D. Cope has been employed by the Smithsonian Institution on some 

* For further information, see Accession List, Part V. 
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special work, and has been busy all the past winter on the manuscripts 

of “ Manual of Herpetology;” the report on the Batrachia of North 

America has been completed by Professor Cope to page 650, inclusive. 

He has also identified all the undetermined Batrachia in the reptile room, 

and hag identified and described the collections made by the various 

correspondents of the Institution in Mexico, Central and South 

America. 

The following table shows the present extent of the collections : 

Number. of specimens received during the year--2--...-2-.-.2-----c-c- o---ee 1,705 

Niumbenoispecimensin: Lescrvs SCLleSeeeenn seee reese meee eee eee Hee aeee 9, 631 

NumberoLispecimens in ceneral series -----s se eee eee ine eee eee ee eee 8, 819 

Ex<hibiironyseries\(selected! for) -2c=--iosee aoe cenicete eee eee eoee eee ereeeeceee 750 

Woticlassifiedjandexotieispecitmens,, probably-c-5- asses seeee> ciecine = aac ae 6,134 

=l RCO) REET) Ue Ns a eH AN ALO NS lr age ch AN ech Oa 27, 039 

The number of the last catalogue entry in June, 1885, was 14148, and 

in June, 1886, 14592, giving a total of 444 entries during the year. 



REPORT ON THE DEPARTMENT OF FISHES IN THE U. 8. NATIONAL 
MUSEUM FOR THE YEAR ENDING JUNE 30, 1886. 

By TARLETON H. BEAN, Curator. 

All the accessions received during the year are referred to in Part V 

of the report, so that in this place reference is made only to the most 

important ones, which are as follows: 

Capt. Charles FE. Bendire, U. S. Army. (Accession 17222); catalogue 37777-37781. 

Specimens of fishes from the Big Horn River, Montana, including Lota maculosa, 

Hyodon alosoides, Uranidea semiscabra, Noturus exilis, Hybognathus placitus, 

Ensign J. B. Bernadou, U.S. Navy. (Accession 16970); catalogue 37754.* Numerous 

species of fishes from Corea, which are still undetermined. 

E.G. Blackford, New York, N.Y. (Accession 16520); catalogue 37307. A fresh speci- 

men of the Jew-fish, Promicrops ilaiara, taken near Newport, R. I., which is far 

to the northward of its usual habitat. 

E. H. Bunker, Fletchers Neck Life-Saving Station. Biddeford Pool, Me. (Accession 

17258) ; Peitoeae 37081. A specimen of the Argentine, Argentina silus. <A rare 

visitor to our coast. 

A, N. Cheney, Glens Falls, N. Y. (Accession 16628); catalogue 37313. Some speci- 

mens of the Atlantic salmon, which were introgluced into Clendon Brook, New 

York, by the U.S. Fish Commission in 1884. 

Daniel T. Church, Tiverton, R. I. (Accession 17308.) A menhaden, Brevoortia tyrannus. 

34 inches long, taken in Narragansett Bay, December 19, 1885. Immense quan. 

tities of menhaden were seen in the bay on that date. 

FN. Clark, Northville, Mich. (Accession 17231); catalogue 37785, 37786. A common 

white-fish, Coregonus clupeiformis, and a specimen of Coregonus tullibee. The latter 

is very much desired in the National Museum, as the collection contains only two 

or three examples. 

Prof. A. Duges, Guanajuato, Mexico.t (Accession 16268). Numerous species of fishes 

from Mexico, including the following, which are to be described: Fundulus dugesi, 

Characodon variegatus, ferrugineus, and bilineatus. (Accession 16401.) Containing 

numerous additional species, among which are entire specimens of Moxostoma 

austrinum, by which the identification of the Guanajuato sucker with the genus 

Mozxostoma is clearly established. The types of this species lacked the air blad- 

der, but the recent examples are perfect. 

Vinal N. Edwards, Wood's Holl, Mass. (Accession 17096); catalogue 37580. Several 

examples of Apeltes quadracus, which have the dorsal spines 1V, I instead of 

JT YE 

*For a partial list of these species see Accession List, Part V. 

tFor further information concernivg this accession see Accession List, Part V. 
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D. M. Liheridge, keeper Currituck Inlet Life-Saving Station; post-office, Knott's Island, 

N.C. (Accession 17249); catalogue 37790. A specimen in the flesh of the rare 

shark, IHexanchus griseus, which has not previously been obtained on our 

coast. 

I. Garrard, Frontenac, Minn. (Accession 17417); catalogue 37855. A head of the un- 

spotted form of the maskallonge, Lsox nobilior. 

R.A. Golden, Washington, D.C. (Accession 17349); catalogue 37849. A fresh specimen 

of the land-locked form of the Atlantic salmon, Salmo salar var. sebago, taken at 

Ragety Point, lower Potomac River, in a trap-net, by the Faunce Brothers. 

N. Grebnitski, Bering Island, Pacific Ocean.* (Accession 16878.) <A fine collection of 

fishes from Commander Islands, in Bering Sea, containing numerous valuable 

species, which are at present under examination, 

Gwynn Harris, Washington, D.C. (Accession 17371); catalogue 37850. A tench, Tinca 

vulgaris, caught in the Potomac River. 

Prof. O. P. Hay, Butler University, Irvington, Ind. (Accession 16219) ; catalogue 37360- 

37365, <A collection of Florida fishes containing types of several new species. 

Zygonectes auroguttatus, Z. nottii, and Etheostoma davidsoni. 

Capt. M. O. Healey, U. S. steamer Corwin.t (Accession 16889) ; catalogue 37382-37385. 

A small collection of Alaskan fishes, including Cottus quadricornis, which is now 

a well established member of the Alaskan fauna. 

Hi. B. Hodge, Plymouth, N. H. (Accession 16728) ; catalogue 37357. A brook trout from 

Lake Sunapee, 22 inches long, 6 inches deep, and weighing 5 pounds. This is 

a Salvelinus of the oquassa type, showing few important characters by which it 

may be distinguished from the blue-back of Maine, except its enormous size. It 

has been the subject of considerable discussion in the columus of the Forest 

and Stream, as may be seen by referring to the bibliographical portion of my 

report. 

L. B. Hodge, Plymouth, N. H, (Accession 16835) ; catalogue 37408-37410. Three addi- 

tional specimens of the new type of Salvelinus, two females and one male, from 

Sunapee Lake. 

Public Museum, Institute of Jamaica, Kingston, Jamaica. (Accession 17165) ; catalogue 

37671-37746, Eighty-two specimens of fishes in duplicate, to be identified, and a 

representative of each species returned tothe Jamaica Museum. Thirty-five spe- 

cies were made out, several of which are new to this collection. 

W. B. Johnson, Macon, Ga.t (Accession 17697); catalogue 37893. A specimen of the 

scale carp, Cyprinus carpio, weighing 6} pounds. 

Prof. D. S. Jordan, Bloomington, Ind.§ (Accession 17173); catalogue 37747-37750. This 

small collection contained the type of Chetodon aya and of Hemirhombus athalion. 

Louis Lager, Aberdeen, Dak. (Accession 16921); catalogue 37391. Specimens of Pime- 

phates promelas from an artesian well. 

William Montgomery, Verona, Mo. (Accession 17210); catalogue 37782-37784. Three 

specimens of Rainbow trout, Salmo irideus, which were introduced into the Ozark 

region of Missouri by the US. Fish Commission. 

Prof. Félipe Poey, Havana, Cuba. (Accession 16292) ; catalogue 37411-37578. A very 

large collection of West Indian fishes, among which are the following types: 

Blennius descendens, Chilodipterus afinis, Holocentrum productus, Myxodes paradoxus 

varius and lugubris, Antennariusinops, Pomacentrus niveatus, Pomacentrus brevirostris, 

Leptoconger perlongus, Tetrodon affinis, Labrosomus microlepidotus. This collection, 

contains a very large uumber of species and is a very important addition to the 

Museum. 

* For partial list of species see Accession List, Part V. 

t For further information concerning this accession, see Accession List, Part V. 

{ For further information concerning this accession, see Accession List, Part V. 

§ For further information concerning this accession see Accession List, Part V. 
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Imperial Academy of Science, St. Petersburg, Russia. (Accession 16354); catalogue 

37240-37306. A large collection of identified Russian fishes from the rivers, inland 

lakes, and border seas of Russia. 

Silas Stearns, Pensacola, Fla. (Accession 17177); catalogue 37751. <A fine specimen 

of Epinephelus flavolimbatus, which is now said to be the adult form of H. niveatus 

C. and V. 
Dr. T. H. Streets, U. S. Navy.* (Accession 16890); catalogue 37553-37619. ‘Two 

kegs of Alaskan fishes, containing twenty-eight species, 

C. H. Townsend, U. S. National Museum.t (Accession 17146.) A collection of Alaskan 

fishes principally from Kuwuk River, Northern Alaska. This collection contains 

the Pike, Hsow lucius, and the lake trout, Salvelinus namaycush. 

U. S. Fish Commission. (Accession 16712.) Two tanks and 72 jars of marine fishes 

from the Atlantic Ocean off Cape Hatteras, Cape Fear, and elsewhere. These 

fishes have not yet been fully identified. (Accession 17400.t) Eight tanks, 59 

jars, 52 bottles, and 27 vials containing fishes collected by the steamer Albatross 

during a cruise to the Bahama Islands and elsewhere, from February to May, 

1886. 

E. Wilkinson, Chihuahua, Mexico. (Aecesssion 16621.) A small collection of Cyprino- 

donts, ete, from Mexico, in which is a specimen of Hadropterus fasciatus, Girard. 

As the types of this species are lost this example will enable us to determine the 

status of the species. 

Samuel Wilmot, New Castle, Ontario. (Accession 16687.) Catalogue 37394. Skull of 

a fish resembling the eelpout, Zoarces, found on the north shore of the St. Law- 

rence River near the St. John’s. This may be an undiscovered species of Zoarces, 

whose habitat is uncertain. 

The number of entries made in the catalogue of fishes during the 

year is 662, the first entry in July, 1885, being 57,252, and the last entry 

in June, 1886, 37.893. 

TABULAR STATEMENT. 

| Lots Lots of | packaces| . 2 ish 
Months. | of fishes | fish cata- a drawings 

|received. | logued. Sent out- | examined. 

eh yar ere vette aetna yaeialane aie atarchaPleatanels 4 2 5 4 
Ao usta ear en bent =o aaeennere Soe | 2 1 11 i) 
POPLEM PEL eeate nae = See sue ceeihe cas Slower 9 72 4 w) 
October-aeeeees seen eee aides iaiteeior 12 50 | 0 11 
INOVGMID GRAS ar oaeets see nnS eee cele 10 20 0 12 
WECEMDGI ee eee as, cnc s ere seme eee 11 19 0 7 
UME Sets yates Pe tte ee eee 10 268 1 10 
MEDRU AYA ne wen cisch eh css Moree Bera 9 113 | 4 | 6 
IVa ieee epee secre an hi en Se alee 27 | 2 3 
PANT ISULGeey see ei cs 5 PLES. 3! ws teeta ate 4 46 1 5 
Witargeenee, ce aA abi sk aS sup 10 13 0 4 
Jit Cee See ee a ae eR 2 Rell gl ee 7 31 3 | 15 

During the year thirty-three papers, based upon material belonging 

to the department, were published. The list of these is given in the 
Bibliography (Part Iv). | 

= 
“For partial list of species, see Accession List, Part V. 

t For list of species see Accession List, Part V. 

{ For list of species see Accession List, Part V. 
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Some of the fishes identified and otherwise administered upon are as 

follows: 

A collection from Astoria, Oregon, made by Dr. Augustus Kinney. 

Alaskan fishes, collected by Capt. M. A. Healy, steamer Corwin. — 

Alaskan fishes, collected by Dr. T. H. Streets, U.S. Navy. 

A second collection of Jamaica fishes, received from the Public Museum 

of Kingston, Jamaica. 

Fishes from the Big Horn River, Montana, collected by Capt. Charles 

EK. Bendire, U.S. Army. 

Numerous species from the interior and east coast of Mexico, sent by 

Prof. A. Dugeés. 

Fresh-water fishes from Virginia and the District of Columbia, re- 

ceived from Mr. Benjamin Miller. 

During the months of August and September the curator accompanied 

the Assistant Director to the U.S. Fish Commission laboratory at Wood’s 

Holl, Mass., when all the collections from the deep-water fauna, made 

by the U.S. Fish Commission, were brought together. With the great 

advantages of ample space and increased facilities for handling large 

masses of fishes, we were enabled to advance materially the final report, 

which has for several years been in progress upon these collections. 

The ease and rapidity with which the work has been carried on under 

the favorable conditions supplied at Wood’s Holl, is a strong argument 

for the enlargement of the work-rooms assigned to the department of 

fishes in the Museum. 

Duplicate specimens of fishes have been sent out to the following in- 

stitutions and universities : 

Prof. Fernando Ferrari-Perez, for the National Museum of Mexico. 

One hundred and one species of fishes from the West Indies and the 

Gulf of Mexico. Also, seven casts of fishes. 

Army Medical Museum, Washington, D.C. Seven species of fishes 

in alcohol, sent by request of Dr. Billings. 

Prof, O. P. Hay, Butler University, Irvington, Ind. A specimen of 

Semotilus bullaris. 

Prof. W. B. Scott, Princeton College, Princeton, N. J. Two speci- 

mens of Amia calva and two of Polyodon folium for study. 

I’. L. Washburn, for the museum of Minneapolis, Minn. Seven spe- 

cies of marine fishes in exchange. 

Prof. F. A. Smitt, for the Royal Museum of Natural History, Stock- 

holm, Sweden. The following species of Salmonide in return for 

Swedish species: Hypomesus pretiosus, Osmerus dentex, Thaleichthys 

pacificus, Mallotus villosus, Coregonus merki, sub sp., Salmo gairdneri, 

Salmo wrideus, Salmo purpuratus, Salvelinus malma, Oncorhynchus choui- 

cha, Oncorhynchus nerka, Oncorhynchus keta, Oncorhynchus kisuteh, On- 

corhynchus gorbuscha. 

The card catalogue of the collection of fishes has been brought up to 

date, as, also, the catalogue of drawings. 
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The wood cuts have been fully indexed as far as they were identified. 

The entire collection of fishes in jars and tanks has been gone over 
twice, the alcohol renewed, and fishes transferred from tanks to large 
jars whenever this was practicable. The deep-sea fishes studied at 

Wood’s Holl were installed in study-rooms as conveniently as our lim- 

ited space will permit, while vast numbers of duplicates have been 

placed in the basement. 

During the year the curator has personally superintended the print- 

ing of Bulletins 23, 28, 29, 30, and 31, of the Museum, besides a volume 
of the Proceedings. 

LIST OF FISHES DRAWN DURING THE YEAR ENDING JUNE 30, 1886. 

July, 1885: 

35636. Cubiceps gracilis. Lateral view. 

38220. Tyntlastes,n.s. Lateral view. 

37118. Gerres zebra. Lateral view. 

37233. Cyprinus carpio. Lateral view 
(leather). 

August, 1885: 

27640. Pleuronectes stellatus. 

32442. Cottus decastrensis. 

31968. Potamocottus gulosus. 

23936. 

24007. 

27982. 

27605. 

Artedius notospilotus. 

Liparis cyclopus. 

Microgadus proximus. 

Hippoglossus vulgaris. 

33854. Murenoides ruberrimus. 

27546. Liparis calliodon. 

September, 1885: 

21718. Stichewus punctatus. 

27514. Oligocottus maculosus. 

lake ccxxt. Aphyonus mollis (type). 

Blake xvt. Monolene atrimana (type). 

Blake cxiu. Spinax pusillus. 

Blake viv. Telescops columbianus (type). 

37300. Macrurid n. 2, (type). 

07346. Anthias aquilonaris (type). 

37345. Chilomycterus. 

October, 1885: 

Blake xc. Neobythites robustus (type). 

Blake wxxitx. Neobythites marginatus 

(type). 

Ltropus rimosus (type). 

Limanda beanii (type). 

Aphoristia fasciata. 

Aphoristia diomedeana (type). 

Aphoristia pusilla (type). 

THemirhombus fimbriatus (type). ° 

Albatross Station, 2431. Platysomatichthys 

hippoglossoides. 

Albatross Station, 2376. Aphoristia margin- 

ata (type). 

37332. 

37349, 

37348, 

37347, 

28778. 

Albatross Station, 2543. ? Etropus, young. 

November, 1885: 

Glyptocephalus cynoglossus, young. 

Neobythites gillii (type). 

Macrurus caribbeus (type). 

Stomiatid. 
Blake LXxx. Bathygadus favosus (type). 

Peristedium longispatha (type). 

Blake CLXXUL Halosaurus pallidus (type). 

Thalassophryne maculosa. 

Citharichthys monoceros (type). 

d73e8. Anthias, n.s. 

Tpnops murrayt. 

Dregmaceros atlanticus (type) 

December, 1885: 

BlakeXxx. Bathypteros quadrifilis. 

Callionymus agassizii (type). 

37386. Cottunculus torvus. 

Raia. 

Blake Ccxutyv. Citharichthys spilopterus. 

Notosema dilecta. 

Platophrys nebularis? juy. 

January, 1836: 

5985. Diodon hystrix. 

5989. Ostracion triqueter. 

Albatross Station, 2316. Monacanthus cilia- 

tus. 

0. Genypterus omostigma (type): 

1. Monocanthus. 

2. Priacanthus. 

Macrurus occa (type). 

Albatross Station, 2317. Hemirhombus. 

37665. Isurus dekayi. 

Blake cLxxut. Halosaurus pallidus (type) 

bis. 

February, 1886: 

lake cvit. Seyllium boa. 

37782. Salmo irideus. 

37201. Argentina silus. 

17456, Salvelinus alpinus, 



. 

172 REPORT ON NATIONAL MUSEUM, 1886. 

28599. Salmo fario. | Blake LXxxt. Uraleptus? 

20638. Salvelinus oquassa. Coregonus. 

March, 1886: Salvelinus namaycush. 

Albatross Station, 2858. Oreosoma (?). | June, 1886: 

Blake Ux. Peristedium  platycephalum | 33001. Carcharinus glaucus. 

(type). Coryphona punctulata. 
Albatross Station, 2316. Malthe nasuta. Eel. 

37790, Hexanchus griseus. Albatross Station, 2663. Synodontid. 

April, 1886: 4 Pxocetus. 
3785. Notacanthus. Exocetus. 

37861. Pteraclis carolinus. Albatross Station, 2642. Maurolicus. 

Blake xxi. Aphoristia pigra(type). Albatross Station, 2647. Nomeus gronovii. 

37360. Sudis. Albatross Station, 2665. Gonostoma. 
39637. Paraliparis n. sp. ((type). Albatross Station, 2679. Coryphena. 

May, 1886: Albatross Station, 2392. 

37886. Torpedo. 

The number of specimens now in the Museum is estimated to be 

about 75,000, divided as follows: (1) in the reserve series, 38,000 ; (2) 

on exhibition, 22,000; (5) duplicates, 15,000. Numerous additions to 

the duplicate series have been obtained from the deep-sea investiga- 

tions of the U.S. Fish Commission. 

The condition of the collection is constantly improving, and would 

be still more rapidly perfected by inereasing the space for assorting 

and installing the vast amount of material now crowded into the base- 

ment of the Smithsonian Institution. 

Ae Gee. 



REPORT ON THE DEPARTMENT OF MOLLUSKS (INCLUDING CENOZOIC 
FOSSILS) IN THE U.S. NATIONAL MUSEUM, FOR THE YEAR ENDING 
JUNE 30, 1886, 

By Wm. H. DALL, Honorary Curator. 

The character of the accessions to this department during the past 

year is, as usual, fairly enough indicated in the list of accessions,* and 

includes about 75 accession entries. 

As usual, the collection is indebted to the U.S. Fish Commission 

and its officers for the largest ensemble of donations from a single source. 

The material received is all from south of Cape Hatteras, all that from 

north of this point being retained for study at New Haven, by Prof. 

A... Verrill. This collection, besides the common littoral shells brought 

back in quantity, contained a fair proportion of deep-water species, éhe 

study of which is of extraordinary interest. 

Among the named species received during the year and which are of 

more than ordinary interest may be mentioned a selection of 71 species 

of shells from Bering Sea, illustrating a recent report by Dr. A. Krause 

of the expedition sent out by the Bremen Geographical Society; a 

small series of land and fresh-water shells from Manitoba, illustrating 

a paper by the donor, Mr. Robert Miller Christy, and a very fine series of 

Madagascar land-shelis of remarkable character received from Edward 

Bartlett, esa. 

From the arctic and boreal province we have received a valuable lot 

*of dredgings by the U. S. revenue-cutter Corwin, Capt. M. A. Healy, 

U.S. Revenue Marine, from the Arctic Ocean near Bering Strait, and 
a small but interesting series from the Commander Islands, from the 

Governor Nikolai Grebnitzki,‘of the Russian service. 

From the subtropical region Mr. Charles T. Simpson has contributed 

a valuable and interesting series of shallow-water species from South 

Florida and the Keys as well as the coast of Honduras. Prof. A. G. 

Wetherby has also sent some very interesting species from the coast of 

northwestern Florida. , 

Prof. J. H. Morrison has sent from the grounds of the Virginia Mili- 

tary Institute, Lexington, Va., a series of Helix hortensis Linné, inter- 
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esting as being a totally new locality for this attractive imported spe. 

cies. 
Among fossils, James Shepard, esq., has contributed a box of very 

beautiful silicified shells from the well-known deposit, described by Con- 

rad many years ago, on the Hillsboro’ Bay arm of Tampa Bay, West 

Florida. 
On the whole the accessions of the year, while not including any col- 

lection of extraordinary size, have brought to the department of Mol. 

lusks a full share of valuable and interesting material, more than in 

many previous years, if not so much as in a few exceptional seasons, 

and, as usual, more than the present force could deal with while still 

hard at work on the arrears of previous seasons. 

The routine work of the department consists in the unpacking, clean- 

ing, assorting, classifying, labeling, registering, putting on exhibition or 

in its proper place in the study series, of each lot of new material which 

comes in; besides eliminating duplicates and packing them in such 

shape as to be conveniently accessible when needed for distribution. 

Specimens which have been studied or named before being received 

have part of the above work already done, butin general the above is re- 

quired for each lot or a series from each lot of specimens. The smaller 

species are put in vials, corked, to save them from dust or injury, to- 

gether with a slip bearing the registration number, which also appears 

upon the label, or if the shell is large enough and has a proper surface 

is indelibly written on the specimen itself. Fossils generally require 

to be treated with a solution of shellac before they will bear marking, 

but the old and objectionable method of mounting specimens on tab- 

lets has, for the study collection of the U.S. National Museum, been 

definitely abandoned. It will be noted, therefore, that each speci- 

men or lot of specimens which are entered under one registration 

number (and always comprising but one species or variety from one 

locality) undergoes seven or eight different bits of treatment, and re- 

quires, before it is put aside, a tray, a label, a number, a corked vial 

(or a number written on), and a line in the registration book. In the 

ideal condition of the collection to be attained hereafter, each lot wille 

also have its place on a card which will form one of a series or card cata- 

logue, embracing all the specimens which are or at any time have been 

in the Museum, and recording the data relating to them. This, how- 

ever, in the present state of the force, can only be anticipated, at 

least for departments including such a vast quantity of material as is 

embraced under the general head of Mollusks. 

Besides the routine work on the recent and fossil shells which ap- 

pear in the form of donations or exchanges, or arrears of past years, 

which are still formidable, there is the administrative work of the de- 
partment. This includes its relation to the Museum as a whole, and 

to the objects of the Museum as exemplified in the use of the material 

in its possession. 

ee ee 
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The mere piling up or accumulation of named, labeled, and classified 

shells is, of itself, of value only to the person who goes through with 

the mental and physical exertion it requires. To justify the existence 

of a public museum it is generally admitted it must do more than this. 

In the Department of Mollusks the following objects are steadily kept 

in view, and the progress made is directly or indirectly instrumental 

toward the attainment of them: 

(1) The preservation of types which have served for previous study 

as a means of verifying the accuracy of past work or the proper orien- 

tation of new researches. 

(2) The full representation of American forms in the study collection; 

not only that the fauna of our own country may be fully known but 

for ease in assisting American students to recognize the forms of their 

local collections, and for the benefit of the foreign student, who may 

thus make his comparisons or researches in one place with the least ex- 

penditure of time, travel, and expense. 

Under the two previous heads the Binney coliection of North Ameri- 

can land shells has been arranged in a special case, numbered and 

arranged to correspond with the last publication on the subject by Mr. 

Binney. 

Considerable progress has been made with the other American land 

shells, and the present year will certainly see our collections of this 

sort in complete order for ready reference by the naturalist or paleon- 

tologist. 

(3) The instruction and entertainment of the public, who, drawn by 

curiosity or the love of beautiful and unusual objects, come to view the 
contents of the Museum which are on exhibition. 

The curator has been convinced by past experience that to be useful 

to the general public a collection of biologic material should not be too 

large, should be arranged on as simple a plan as can be devised, and 

should have as many and as large legible labels as is consistent with 

the proper visibility of the objects in the case. 

If the cases for exhibition can be so filled and arranged as to teach a 

lesson which he who runs may read, it is my opinion that they come 

near doing their best possible work for the average visitor. 

In this view the cases devoted to the shell exhibit are for the passer 

by and not for the student, unless a beginner. One case arranged by 

the curator has been devoted to the cRief types of Cephalopods, to 

pearls and pearl formations, cameo shell and sections showing the inter- 

nal structure of various large and ornamental species. The sections of 

the recent and the fossil Nautiloids are put side by side. Specimens of 

the Spirula, Loligo, Sepia, ete., in alcohol fully labeled, alternate with 
stands on which are mounted the shelly parts of the same genus. 

The various shells which produce pearls stand by the side of the 

pearl itself mounted in a vertical tube with a hemispherical end, 
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under which, on a blackened surface, the pearl reposes in safety from 

dust or loss, while the base is large enough to display a proper label. 

A specimen pair of Tridacna gigas, weighing 305 pounds, has been 

mounted as an exemplar of the largest known mollusk of recent seas. 

Under the careful supervision of Dr. Stearns various cases, contain- 

ing selections of edible or economic mollusks from the Atlantic and Pa- 

cific, of ornamental species from tropical seas, of the ordinary species 

of our Atlantic beaches familiar to sojourners at watering places on the 

sea-Shore, and of the land and fresh water species from our lakes and 

Streams, have been put on exhibition, with proper labels, which, how- 

ever, had in some cases to be written, since the printed series have been 

delayed and it was not thought well to wait for them. 

The series for which exhibition cases are at present available will, 

without doubt, be completely arranged early in the course of the pres- 

ent year. 

Fair progress has been made in the determination of the mollusks of: 

the southeastern coast of the United States and adjacent waters, for 

which only at the present time have we begun to possess material 

which should make a thorough illustration of this area possible. 

Another element of the routine work which enters largely into the 

exertions required of the curator and his assistants is that of furnish- 

ing specialists or students with names, information, objects having an 

important bearing on investigations in progress, or special collections 

for school or class purposes. This work is constant, and the corre- 

spondence relating to it averages a page a day during the working days 

of the year. The curator has endeavored to assist not merely those 

who had by contributions to the Museum or their scientific standing an 

official claim upon his attention, or those to whose needs his attention had 
been formally called by the Museum authorities, but also all who have 

applied, whether considerate in their requests or otherwise, as some- 

times happens. The character of this work can be judged by a refer- 

ence to the list of egressions in the Appendix. 

Besides these matters, the curator’s official duties as the Paleontolo- 

gist in charge of the Division of Cenozoic Paleontology for the U. 8. 

Geological Survey (by favor of whose Director, Maj. J. W. Powell, he 

has been permitted to embrace both fields of labor in his daily occupa- 

tion), have, of course, precedence, and imperative claims upon his time 

for determination of specimens, and reports, monthly, annual, or occa- 

sional, as well as other things. These being taken into consideration 
with the character and amount of the routine work as above briefly 

sketched, it will, in the opinion of the curator, appear that the results 

in the shape of work, statistically stated elsewhere in this report, are 

fully abreast of the opportunities offered by the situation. 

A list of the papers published by the curator and others, and bearing 

directly or indirectly upon the work of this department, will be found 

in Part ly, 

ee 
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The manual of North American land shells, by Mr. W. G. Binney,* 

is based in large part upon a collection named and presented by him, 

which has been arranged in accordance with the manual and placed in a 

special case for immediate reference at any time by those interested. 

The bibliography of the writings of the venerable Nestor of conchology 

in the United States, Dr. Isaac Lea,t is also noticed in the Museum 

bibliography. The types of the species, with few exceptions, are con- 

tained in the National Collection, which has been enriched from time to 

time from Dr. Lea’s unrivaled cabinet. 

LIST OF EGRESSIONS. 

Services have been rendered and material sent out by the department 

of mollusks and cenozoic invertebrate paleontology, as follows: (1) 

For educational purposes, to teachers, to isolated students, ete.; (2) in 

return or exchange for material received for the Museum from collect- 

ors; (3) for the promotion of science by enabling special students te 

compare and study forms otherwise inaccessible to them. 

Agassiz, Prof. Alecander, Cambridge, Mass. Deep-sea Pelecypod mollusks (about 200 

species and a much larger number of specimens), dredged by the U.S. steamer 

Blake, under the direction of Professor Agassiz; determined, classified, and de- 

scribed. This work, concluded with the current year, has in reality occupied 
much of the curator’s leisure for the last seven years, and the results are believed 

to be important for science. . 

Boyce, S, E., Santa Barbara, Cal. Forty-seven specimens, 21 species, sent in return 

for economic mollusks received by the Museum. (June 10, 1886.) 

Bryan, O. N., Marshall Hall, Md. About 150 specimens, 50 species of shells, furnished 

in exchange. (October 10, 1885.) 

Greely, Lieut. Adolphus W., U. S. Army. A number of specimens and drawings made 

or collected at Lady Franklin Bay; identified as far as practicable. (April i, 

1886. ) 
Haddon, Prof. A. C., Royal College of Sciences, Dublin, Ireland. Chitons (20 specimens, 

14 species) furnished, for study. (July 9, 1865.) 

. Hemphill, Henry, San Diego, Cal. Names of shells furnished on various occasions, 

also shells (12 specimens, 6 species) in exchange. (July 9, 1835.) 

Hittell, J., Allentown, Pa. Shell of Teredo, for study. (November 26, 1885.) 

Jackson, Rev. Sheldon, Washington, D. C. Information furnished. (February 3, 1886.) 

Knott, W. T., Lebanon, Ky. Shells (105 specimens, 44 species) sent in return for con- 

tributions to the Museum. (October 20, 1885.) 

Lehnert, Rev. E., Washington, D. C. Florida shells, named in response to personal ap- 

plication. (December 19, 1885.) 

Lockley, Miss Louise, Butte, Mont. Shells (160 specimens, 83 species), as educational 

series. (February 12, 1886.) 

MeMurrich, Prof. J. Playfair, Johns Hopkins University, Baltimore, Md. Information 

furnished on written application. (January 7, 1886.) 

Mazyck, W. G., Charleston, S. C. Shells named: (January 21, 1886.) Information 

furnished. (May 19, 1886.) 

* Bulletin 23, U. S. National Museum. 

t Bulletin 23, U. S. National Museum, prepared by Newton P. Sendder. 

H. Mis. 170, pt. 2——12 
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Musée Royale d Histoire Naturelle, Bruxelles, Belgium. Pteropods and copies of water- 

color drawings, from life, of Pacific Pteropods, furnished for use in special investi- 

gations in progress by Dr. Paul Pelseneer of that museum. (April 2, 1886.) 

Newlon, Dr. W. S., Oswego, Kansas ; Fresh-water shells (6 lots), named and reported 

on at different times. 

Orcutt, C. R., San Diego, Cal. Shellsnamed. (January 4, 1886.) Shells (62 specimens, 

116 species) sent in return for material received by the Museum. (June 10, 1886.) 

Pelseneer, Dr. Paul, Bruxelles, Belgium. Information furnished. (April 1, 1886, May 

29, and June 22, 1886.) 

Rounds, S. P., Washington, D. C. Shells (197 specimens, 52 species), furnished for edu- 

cational purposes. (November 2, 1385.) 

Rush, Dr. W. H., U. S. Navy, U. S. Steamer Blake. Antillean shells (about 150 spe- 

cies), named in return for services rendered the Museum. (December 17, 18, 1885.) 

Smith, Edgar A., British Museum, London, England. An he sent for study. 

(April 30, 1886. ) 

Taylor, Dr. L. M., Washington, D. C. An Octopus rugosus, identified. (November, 

1885. ) 

Tryon, G. W., jr., Philadelphia Academy of Natural Sciences, Philadelphia, Pa. Infor- 

mation furnished. (January 26, 1886.) An Operculum, donated for purposes of 

study. (December 5, 1885.) 

Walker, Chas. W., Lawrence, Mass. Information furnished. (May 31, 1836.) 

Wetherby, Prof. A. G., Cincinnati, Ohio. Information furnished. (January 30, 1886.) 

Whiteaves, J. F’., Paleontologist, Dominion Geological Survey, Ottawa, Canada. Informa- 

tion furnished and specimens identified. (March 29, April 24, June 6,and June 

9, 1886.) 

LIST OF ENTRIES IN REGISTER OF MOLLUSKS. 

Entries. Number. 

OBSitO melo ll necesevee . 13 
9404 G59 6 See 122 
1258 OS OMe ee” 243 
27625) Moco ene ee A6 
si) Ls. = a2 ss 10 
SRN | BBVA de Aes Se 75 
SAGO rS4 OOS see eee 21 
B7 50S too LoU pasar 1, 247 
fete bm ves}9 210) be Re a 1, 150 
A0522 4a0902 22a 4 380 
ATAQG a) PaO (paseo sees 249 
ASO MAG LOOnee sae ee 2, 499 
Asst ewAgvS Oe ce ae ee 499 
O22 ay ot) ay AVI ae ee oe 974 
ERO O): GREER Sea ae 939 
HOSSSM meals scneeee 319 

SSA SM MS one 5 hres 4, 899 
eB toil \ GB DReeseone 4, 899 
63251 O400a ences 754 

Motalwyeee5s hs 15, 638 

NoTrE.—At an average of three specimens to an entry this aia indicate between 
50,000 and 60,000 s specimens finally administered upon in 1885~86, 
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CONDITION OF THE COLLECTION OF MOLLUSKS. 

As stated in previous reports the total number of specimens in the 

collection can only be estimated. Not including the material in the 

hands of Professor Verrill and assistants, but including duplicates 

and alcoholic specimens, the total last year must have been in the vicin- 

ity of 400,000. The number received during the year has not been 

counted, as much of it still remains in the original packages. Not until 

our arrearages are closed up shall we be able to state categorically the 

annual numerical changes in a collection comprising so many minute 

objects, of which there may be hundreds in a single box or bottle. 
The number of entries in the Museum register of mollusks, including 

quaternary fossils, from July 1, 1885, to June 30, 1886, inclusive, was 

18,638, representing between 50,000 and 60,000 individual specimens. 

During the twenty years or more which have passed over the collection 

since I first made acquaintance with it up to July 1, 1885, the total 

number of entries has been 42,440; or much less than three times as 

many as have been attended to in the single year just closed. 

During the past year we have closed up all vacancies in the catalogue 

arising from whatever causes, except those where numbers have been 

reserved for Professor Verrill for use in connection with the Fish Com- 

mission collection temporarily at New Haven. In future, therefore, 

the schedule of entries given in the appendix to this report will proba- 

bly be much less complicated. The last number actually used in 1886 

was 64005, but the full schedule is comprised in Appendix C. 

As explained above and in previous reports a categorical enumera- 

tion of the material, reserve and duplicate, in the custody of this de- 
partment is at present impracticable, and even an estimate must neces- 

sarily be of a very approximate nature. 

The need of intelligent clerical assistance in this department is greater 

than ever since the disablement of our most efficient clerk by illness, the 

termination of which can not yet be predicted. 
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REPORT ON THE DEPARTMENT OF INSECTS IN THE U. 8S. NATIONAL 
MUSEUM FOR THE YEAR ENDING JUNE 30, 1886, 

By C. V. RitEy, Honorary Curator. 

Beyond the mere preservation of accessions and proper attention to 

correspondence little original Museum work has been attempted, as 

the curator’s services are voluntary, and the only assistance furnished 

was the temporary employment for a few months of Mr. Albert Koe- 

bele. Much was, however, done, indirectly, through the Entomologi- 

eal Division of the Department of Agriculture, as more or less pure 

Museum work is consectaneous with that of said division. 

In August, 1885, Mr. J. B. Smith, of Brooklyn, N. Y., already favor- 

ably known by his writings on Lepidoptera and Coleoptera and by 

his activity as a member of the Brooklyn Entomological Society, was, 

upon my recommendation, appointed as assistant, and with this ap- 

pointment assured I formally donated my private collections to the 

Museum. 
THE RILEY DONATION. 

This is mentioned among the accessions as No. 16758, and as the cir- 

cumstances connected with the donation will probably be alluded to in 

the report of the Assistant Director, I give in this connection merely a 

general statement of its contents and condition, as follows: 

PINNED MATERIAL, 

Speci- 
mens. 

Boxes. Species. 

UIOHOPSOLAt ee ase cee eee ta sos coe se eset er snes ones 66 24, 796 2, 650 
ENIBOULERA tedee mans conte sso) ba Saat basaeeeme Awele es ceeds 127 43, 613 6, 558 
LG ADSI) SEY SORTER a SES Te ea Seen Mayet le eS 30 17, 098 2,308 
ID VINP SED, oaths ogee Ry EER RE oe RE a Sa OS Se ee a a 21 5, 646 699 
HEGSILIN PDE Vende™ See ey She eye Si eae eens | ie Ny Pe a eh 59 8, 842 1,184 
(NTH OF AIG ED SERN SS ey ete ee ee gs 64 6, 903 560 
NINO LOL ase ae ee eae is ate. PA ee ne Ne TS 14 868 169 
mmachiids andi Mynipodas.=- -2-eksedsee es iisetisk ook 2 425 110 
HWTGO QO NTC T Ree ee ge ee See 16 1, 080 178 
Miscellaneous (not yet arranged). -.....-.---.----.------ 28 1, 610 178 
ealisiemdceall insects i. s2k: -.ds.cetec eles ekle Wicd Sess 31 4, 152 7334 

Gtalepinined ese eres. poet. Seat se ee one cece cls cae 766 115, 053 15, 328 
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In addition to these pinned specimens, the collection contains some 

nineteen large boxes of alcoholic material, chiefly of the adolescent states 

of insects, comprising some 2,850 vials, in many cases several species 

being contained in a single vial. The early states of the minuter in- 

sects are mounted in balsam on slides (1 by 3 inches), of which the col- 

lection contains upward of 3,000, most of the slides holding the contents 

of three cover glasses. The collection contains a large number of un- 

described species in all orders. 

The mounted material is contained for the most part in double-folding 

boxes, about 32 by 22 by 8 centimeters, made into book form and care- 

fully lined on both sides with cork and covered with paper. <A certain 

proportion of the boxes are less than 7 centimeters wide and are lined 

only on one side. There are also two cabinets, one with sixteen large 

glass-covered drawers, and another (still at my residence for want of 

room) of sixty glass-covered drawers. The specimens are all duly classi- 

fied and labeled, and in excellent order and preservation. The labels 

include notes as to locality and food habit, and are also in many cases 
numbered to correspond to detailed notes as to adolescent states and 

habits. The collection was begun twenty-five years ago, and represents 

my continuous collectings since, including my own types and many of 

other authors received in exchange. It embraces few exotic species, 

and is more particularly rich in biological material, containing more 

blown and alcoholic larve and pups in connection with their imagos 

than perhaps any other collection of North American insects. Includ- 

jng the unarranged and alcoholic material not connected with the pinned 

specimens, there are over 20,000 species in the collection. 

With this new departure and the permanent establishment of the de- 

partment it may not be inappropriate to state what should be the aims 

and objects of such a department, or at least what I conceive they should 

be and shall strive for. Collections of objects intelligently brought to- 

gether are necessarily educational in influence; but a national collection 

of insects, on account of the very great number of species and the ex- 

ceeding minuteness and the fragility of the great majority of the species, 

as compared with other animals, must needs have a dual character, and 

should consist of (1) the cabinet or study collection proper and (2) the 

exhibit collection. 

The ideal cabinet collection of a National Museum should represent, 
as completely as possible, the insect fauna of the country, properly 

classified and determined. It can, necessarily, have little interest for 

the public at large and should be consecrated to the use of the special- 
ist and to the advancement of the science of entomology. For this 

purpose it should be most carefully guarded and conserved in the best- 

made drawers and cases and secured alike from light and the too con- 

stant handling of the mere curious. It should constitute a study col- 

lection to which workers are drawn for unpublished facts and for 

comparisons and determinations. It should be so well conserved and 
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provided for as to induce describers of new species to add to it their 

types or authentic duplicates thereof. It will be many years ere such 
an ideal collection can be gotten together, and none now living may 

witness it, but the material now on hand forms a good foundation for it. 

The exhibit collection should be something entirely independent and 

apart from the other, and, on account of the rapid deterioration of in- 

sect specimens constantly on exhibition and necessarily much exposed 

to light, should consist, as far as possible, of duplicates only, or of such > 

commoner species as can be easily replaced. Intended for the instruce- 

tion and edification of the lay visitor to the Museum, it should illus- 

trate in the boldest possible way the salient characters of the class, the 

larger classifactory divisions and the structures on which they are 

based, the wonderful metamorphoses and economies of the commoner 

and easily recognized species and particularly in their relations to man 

either directly or indirectly through injury or benefit. 

The value of such an exhibit collection depends very much on con- 

spicuity, and this can best be obtained by the liberal use of diagrams 
and enlarged drawings, as the majority of the most interesting species 

and those which most concern men are almost microscopic in size. 

Such an exhibit collection will miss its mark and object whenever it ex- 

ceeds these limits, and by too much detail seeks to interest and instruet 

the specialist or in other ways trenches on the function of the study 

collection. As the Museum, in this department, will, in accordance 

with statute (Revised Statutes, sec. 5536), receive a great deal of its best 

material through the Department of Agriculture, one of the chief aims 

of this national collection should be to reciprocate, not only by preserv- 

ing all systematic material and thus aiding said Department of Agri- 

culture in necessary determinations, but by giving particular attention 

to the biological side of the collection. This I have endeavored to do, 

and the collections illustrating the biology of North American insects 

are probably the largest in the world. 

The character of the drawers and cabinets employed in such a national 

collection is important; for upon it the future preservation of specimens 

very greatly depends. Knowing it to be Professor Goode’s desire to 

adapt, as far as possible, the drawers used in all departments to the 
unit size which he has adopted for the Museum, some effort was made 
in this direction, but the adaptation, while possible for the exhibit col- 
lection, was found impracticable, or at least very undesirable, for the 
study collection. Hence, after carefully studying, in person, the differ- 
ent forms and patterns used for entomological collections both in this 
country and Kurope, as well as by private individuals and public in- 
stitutions, we have adopted a drawer and cabinet essentially after the 
pattern of those used in the British (South Kensington) Museum, best 
adapted in size to our own requirements or conception. The drawers are 
Square, with an outside measurement of 18 inches and an outside depth 
of 3 inches. The sides and back have a thickness of three-eighths of an 
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inch, while the front is five-eighths of an inch thick. The pieces are 

firmly dove-tailed together, the front being clean and the dove-tailing 

blind. The bottom is of three-ply cross-grained veneer, run into a 

groove at the sides, leaving a clear inside depth of 27, inches to the 
frame of thecover. The bottoms are lined in all but forty of the drawers 

with first quality cork one-fourth of an inch thick. Ata distance of one- 

fourth of an inch from the sides and back and three-eighths of an inch 

from the front there is an inside box of one-eighth inch whitewood closely 

fitted, and held in place*by blocks between it and the outer box. There 

is thus between the inner and outer box a clear space all round, in which 

insecticides or disinfectants can be placed to keep out Museum pests, 

making it impossible for such to get into the inner box containing the 

specimens without first passing through this poisonous chamber. The 

entire inside is lined with white paper, or, in the case of the uncorked 

boxes, painted with zine-white. The front is furnished with a plain 

knob. The cover is of glass, set into a frame three-fourths of an inch 

wide, three-eighths of an inch thick, with a one-fourth-inch tongue 

fitting closely into the space between the inner lining and outer box, 

which here serves as a groove. This arrangement secures a perfectly 

tight box of convenient size, and not unwieldy for handling when study- 

ing the collection. 

The material of which these boxes are made is California redwood, 
except the cover frame, which is mahogany. The cabinets containing 

these drawers are 36 inches high, 40 inches wide, 21 inches deep (all 

outside measurements), and are closed by two paneled doors. Hach 

cabinet contains twenty drawers in two rows of ten each, the drawers 

running on hard-wood tongues which fit into grooves on the side of the 

box. These cabinets arealsoof redwood. In the selecticn of redwood 
as material for the drawers and cabinets the Curator was influenced by 

a desire to secure a handsome piece of furniture at a moderate cost, and 
if carefully finished they would have answered expectations. As, how- 

ever, it was necessary under the present laws to give the work to the 
lowest bidder, the contract for making them was awarded to one who 
furnished a set of cabinets which were barely within the specifications. 

The work is machine finished, carelessly put together, and evidently 
run through with little regard for anything save Le come within the 

absolute terms of the specifications. 

The cabinets therefore, while very satisfactory, convenient, and safe, 

do not present the neat and tasty appearance and careful finish that 

they would have had if they had been made by a careful and skilled 

mechanic. In future we intend to use cherry for the cabinets and ma- 

hogany for the drawers. These woods, while more expensive, are much 

more durable, and in all respects preferable. 

The bulk of the collection is still contained in small folding boxes 

which are admirably suited for containing a working collection, espe- 
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cially of those orders comprising smaller insects like Coleoptera, Hy- 

menoptera, etc. These folding boxes have the great advantage of being 

readily re-arranged upon shelves and of being very easily used in 

study. 

The folding boxes finally adopted are of white pine, shellacked, and 

varnished, the bottom and top double, and cross-grained to prevent 

warping. They are 13 by 84 inches outside measurement, the top and 

bottom projecting slightly at the front and sides. The inside measure- 

ment is 113 by 7. The sides, back, and front are five-sixteenths of an 

inch thick, with a machine joint, which is neat and very secure. The 

boxes are 28 inches in outside depth, unequally divided, the lower por- 

tion 14 inches outside depth, lined inside with a thin whitewood lining, 

projecting three-fourths of an inch above the rim of the outside box. 

Over this projecting lining the cover part of the box closes and makes 

thus a dust and museum pest-tight box. The bottom is cork-lined and 

covered with a fine white glazed paper. 

All the boxes are furnished with neat brass label holders into which 

a card containing a list of the contents can be readily placed and re- 

moved at pleasure. The two parts of the box are hinged together and 

held closed by two small brass hooks closing over a neat brass screw. 

Similar boxes have been used by a number of collectors and given some 

satisfaction. The good features of all are, we believe, united in this 

box, the workmanship of which also leaves little to be desired. 

The biological material is, very much of it, alcoholic, for though many 

of the immature states of insects may be preserved by dry processes 

yet the bulk must needs be kept in alcohol. Where the material is in 

duplicate it is well, when it is not too heavy or cumbersome, to place 

such biological material with the systematic collection, yet experience 

has taught me that it is wiser to make a separate biological collection, 

and this itis proposed to do. This collection will in fact be a feature 

of the Museum collection in the future. Hence it was very desirable to 

adopt some method of securing the vials in such a manner that they can 

be easily moved from one place to another, and fastened in the ordinary 

boxes and drawers employed for pinned insects. The vials in use to 

preserve such specimens as must be left in alcohol or other liquids are 

straight glass tubes of varying diameters and lengths with round bot- 

tom and smooth, even mouth. The stopples in use are of rubber, which, 

when tightly put into the vial, the air being nearly all expelled, keep 

the contents of the vial intact and safe for years. 

Various forms of bottles are used in museums for the preservation of 

minute alcoholic material. Ihave tried the flattened and the square and 
have studied various other forms of these vials; but Iam satisfied that 

those just described, which are in use by Dr. Hagen in the Cambridge 

Museum, are, all things considered, the most convenient and economi- 
cal. A more difficult problem to solve was a convenient and satisfac- 
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tory method of holding these vials and of fastening them into drawers 

or cases held at all angles, from perpendicular to horizontal. Most alco- 

holie collections are simply kept standing, either in tubes with broad 

bases or in tubes held in wooden or other receptacles; but for a biolog- 
ical collection of insects something that could be used in connection 

with the pinned specimens and that could be easily removed from place 

to place was desirable. After trying many different contrivances I 

finally prepared a block, with Mr. Hawley’s assistance, which answers 

every purpose of simplicity, neatness, security, and convenience. It is, 

so far as I know, unique, and wilf be of advantage for the same purpose 

to other museums. Hence | have concluded in this report to give a 

brief deseription of it. It has been in use now for the past three Years, 

and in every way has been of great help and satisfaction in the arrange- 

ment and preservation of the alcoholic specimens. 

The blocks are oblong, one-fourth of an inch thick, the ends (¢ ¢, fig. 1) 

beveled, the sides straight. They vary of course in length and breadth, 

according to the different sizes of the vials, and are painted white. 

Upon the upper side of these blocks are fastened two curved clamps of 

spring wire (bd, fig. 2), forming about two-thirds of a complete circle. 

The fastening to the block is simple and secure. The wire is first bent 

into a loop as shown in figure, a brad-awl is used to make a siot in the 
block into which this loop is forced (e, fig. 3), a drop of warm water 

being first put into the slot to soften the wood which swells and closes 

so firmly around the wire that it requires considerable force to pull it 

out. Four pointed wire nails (da dd d, fig. 4) set into the bottom so as 

to project about one-fourth an inch serve to hold the block to the cork 

bottom of the case or drawer in which it is desirable to place it. The 

method of use is simple and readily seen from the corresponding figures 

which represent the block from all sides. 

The advantages of the block are the ease and security with which it 

can be plaved into or removed from a box, the ease with which a vial 
can be slipped into or removed from the wire clamps, the security with 

which it is held, and the fact that practically no part of the contents 

of the vial is obscured by the holder—the whole being visible from 

above. 

The beveled ends of the block may be used for labeling, or pieces of 

clean card-board cut so as to project somewhat on all sides may be 

used for this purpose and will be held secure by the pins between the 

block and the cork of the drawers. 

Our routine work has consisted of (1) acknowledgment and preserva- 
tion of the accessions, (2) the departmental correspondence, (3) the de- 

termination of material sent in for naming, (4) exchanges, (5) utilization 

of old alcoholic material, (6) work on the exhibit collection, (7) work on 

the study collection, (8) proper supervision and preservation of all col- 

lections, and may be more fully considered under these several heads. 
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VIAL-HOLDER DESIGNED BY C. V. RILEY, AND IN USE IN THE DEPARTMENT OF INSECTS. 

a, the block ; b, spring wire clamps ; ¢, beveled ends of block; d, pointed wire nails. (Lettering on 

all figures the same.) 
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The following list comprises a few of the most important accessions 
of the year :* 

16364. 

16408. 

16401. 

16558. 

16626. 

16738. 

17078. 

16345, 

A large lot of miscellaneous insects from Dr. R. W. Shufeldt, Fort Wingate, 
N. Mex. ; received September 3 and 5, 1885. This lot of insects contained a 

very large number of specimens of all orders, embracing just such species 

as a superficial collection would make in that locality. The insects were 

all mounted and determined, at considerable expenditure of time and labor, 

and a tolerably complete list of the material was sent to Dr. Shufeldt. It 

contained a few species of value to the Museum, but more of them were du- 

plicates, and some of them, owing to their being preserved in alcohol, were 

useless. 

Mixed insects (13 vials) from Panama, from Drs. George W. and Wolfred Nel- 

son, 346 and 348 Broadway, New York; received September 7, 1885. Most 

of these were the common Central American forms, but the specimens were 

mostly good and useful as exhibit material. 

A large lot of Coleoptera (unmounted), from Prof. A. Dugés, Guanajuato, 

Mexico; received September 11, 1885. This collection was all mounted and 

arranged and partly determined. ‘There were many species and considerably 

more than 1,500 specimens. Some of these insects have been used in the ex- 

hibition collection and others are held as the nucleus to a collection of Mex- 
ican Coleoptera. 

Several specimens of the larve of Hristalis tenar, from Dr. O. R. Early, Ken- * 

tucky street, Columbus, Ky., said to have been taken from the bowels of a 

female patient. A letter was written to Dr. Early asking further details 

and evidence as to the fact of this locality for the larva, but no reply was 

ever obtained. Whether the doctor found his original statement based upon 

a misapprehension or whether professional duties prevented can not be dis- 
covered, 

Bot-fly larva of the genus Cuterebra, from the neck of a lady, presented by 

Miss Lavinia C. Dundore, Washington, D.C. A most interesting accession 

and contribution to the subject of parasites upon man. Its parasitism upon 

the human species is doubtless accidental, and at the same time the circum- 

stances of the case itself are so interesting that we shall refer to them again 
at greater length at some future time. 

Collection of about 800 boxes, containing 118,000 specimens of 20,000 species 

of insects from various localities, from Prof. C. V. Riley, Washington, D.C. 

The regular accession card of this collection was received November 8, 1885, 

but the collection had practically been in the possession of the Museum long 

previously. Under this accession is included our donation to the Museum, 

referred to at greater length in another portion of the report. 

. Exotic Lepidoptera (95), mostly duplicates, from Europe, spread and in good 

condition, from John B. Smith, the assistant curator; received January 13, 
1886. 

Exotic Lepidoptera (43 specimens, 31 species), mostly from Africa and India, 

spread and in good condition, from B. Neumoegon, box 2581, New York City. 

These specimens were obtained by the assistant curator during a brief visit 

to New York City, where he also determined many of the exotic Lepidop- 

tera which were unnamed in the Museum collection. 

Alcoholic insects (3 vials), from Wytheville, Va.; received January 13, 1886. 

*In Part v, List of Accessions, mention is made of all the material received by the 

Department during the year. In this place, therefore, it is unnecessary to do more 

than refer to the more important accessions. 
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16400. Alcoholic insects (1 vial), from Wytheville, Va.; received February 1, 1886. 

The three last-mentioned accessions are from Col. M. McDonald, U. 8. Fish 

Commission, and consist mostly of aquatic insects, largely neuropterous 

larve. All were duly determined and preserved, and a list furnished Colone. 

McDonald. 

17139. Mexican insects, a large collection of Coleoptera, Hemiptera, and Lepidoptera, 

from J. Farrari Perez, naturalist of the Mexican Geographical and Explor- 

ing Commission. This is an important accession, containing more than a 

thousand specimens of the three orders, all mounted and many of them 

named. In conjunction with the insects sent by Professor Dugés there is 

quite a fair collection of Mexican Coleoptera. 

17221. U. S. Diurnal Lepidoptera, comprising many of the rarer species needed in 

the collection, and a collection of European Coleoptera, from J. B. Smith, 
the assistant curator. The European Coleoptera were brought in for the 

exhibition collection, and are sufficient in number to give a fair idea of the 

European fauna. 

17245. Lepidoptera (3 boxes), mostly micros., and mostly from Texas, from A. Bolter, 

172 Van Buren street, Chicago, Ill.; received March 19, 1886. One box 

contained larger, named species, some of them rather rare, while the two 

others contained micros., unspread and undetermined. 

17556. Belostoma americanum, from W. 8. Primrose, Raleigh, N. C.; received April 3, 

1886. During the latter part of March Belostoma americanum appeared in 

unusually large numbers, and flying in great quantities to the electric 

lights, were observed by many different persons and in many instances sent 

to the department. 

17583. Amnesia granicollis (6 specimens), from R. D. Nevins, Olympia, Wash. ; received 

May 12, 1886. This insect is said to injure fruit trees by gnawing off buds, 

but no détails are given. It is the first appearance of this species as an in- 

jurious insect. 

17628. Lucanus elaphus (1), from Mrs. Richard Carter, Cloverport, Ky. ; received June 

12, 1886. This specimen, it was alleged, was taken from the foot-board of a 

bee-hive, where it had posted itself before the opening and was capturing 

the bees as they came out! This habit is so at variance with the known 

habits of this species that confirmation is needed of the facts stated by our 

correspondent. 

There were altogether 103 accessions during the year, which came to 

the department in the ordinary course, a large proportion useless for 

any purpose. In addition to these numbered accessions, many speci- 

mens have been added through the curator and the assistant, and sev- 
eral important collections have been added through the Department of 

Agriculture. First among these latter is the collection of Lepidoptera, 

purchased from Mr. O. Meske, of Albany, N.Y. This collection con- 

tains many types and typical specimens of American insects, and some 

years ago ranked as one of the finest in the United States. 

There are fully 700 species and over 2,000 specimens contained in 

forty-five glass-covered drawers and boxes, and as a whole in very good 

condition. It contains a fair collection of European species also, ob- 

tained in exchange from some of the leading lepidopterists of Germany. 

There was also purchased by the department for the Museum the col- 

lection of the late H. K. Morrison, of Morganton, N. C., containing a 

few Lepidoptera, Diptera, and Neuroptera, and a very large lot of Cole- 
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optera—many hundreds of species and many thousands of specimens, 

contained in fifty-six large double boxes and forty-five cigar boxes. 

This collection contains a considerable number of species not in the 

other Museum collection, and an abundance of duplicate material valu- 

able for exchange. 

Mr. A. Koebele, collecting for the department in California, has sent 
in thousands of insects of all orders very carefully mounted and con- 

taining a large number of new species. 

The correspondence has been, for the most part, confined tothe neces- 

sities of the routine work, but has necessarily increased with the new 
impetus given to the department. 

A number of insects have been received for determination and study, 

and the following list of determinations furnished, whether through the 

ordinary routine or by direct sendings to the curator or the assistant, 
will show the work in this direction: 

September 29, 1885. Insects of all orders (several thousand speci- 

mens, about 300 species), mounted and determined for Dr. R. W.Shu- 

feldt, Fort Wingate, N. Mex. 

October 23, 1885. Lepidoptera (30 species), for Mr. H. L. Clark, Proy- 

idence, R. I. 

November, 16, 1885. Noctuidz (8 species), for Mr. Hy. Edwards, 
New York City. 

December 18, 1885, Coleoptera (63 species), for W. if. Harrison, 
post-office department, Ottawa, Ontario. 

December 10, 1885. Lepidoptera (42 species), for W. N. Tallant, 73 
Jefferson avenue, Columbus, Ohio. 

During the months of December and January the naturalists of the 

Mexican Exploring Commission had their collection of insects in the 

rooms of the department, and all facilities for the determination and 

classification of their material that the collections offered were afforded 

them in return for their generous gift to the Museum. A synonymical 

list of ninety species of Lepidoptera with bibliographical references was 

prepared by Mr. Smith and handed Senor Aguillero for incorporation 
in his report on the collections. 

January 30, 1886. Coleoptera (51 species), for Mr. W. W. Hill, Al- 

bany, N. Y- 
February 3, 1886. Lepidoptera (29 species), for Mr. Howard L. Clark, 

Providence, R. I. 

February 12, 1886. Diptera, Hemiptera, and Hymenoptera (insects, 

167 species), for I. W. Klages, Pittsburgh, Pa. 

March 8, 1886. Lepidoptera (27 species), for Dr. C. S. MeKnight, 

Saranac Lake, N. Y. 

March 16, 1886. Insects (38 species and many specimens of all or 

ders), for Col. M. McDonald, U.S. Fish Commission. 

April 29, 1886. Small series of Pyralids, compared with Museum 
material for Dr. George D. Hulst, Brooklyn, N. Y, 
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June 2, 1886. Coleoptera (25 species), named for George F. Curtiss, 

Boston, Mass. 

June 30, 1886. Coleoptera (16 species), for Charles W. Leng, New 

York City. 

June 30, 1886. Lepidoptera (38 species), for William H. Ashmead, 

Jacksonville, Fla. 

No attempt has yet been made to carry on a definite system of ex- 

changes, as this can only be done to advantage when once the study 

collection in any order, or more limited group, has been fully re- 

arranged, when our own desiderata and the duplicates we have to spare 

in exchange can be fully ascertained. A great deal of good duplicate 

and exchange material has already been separated, and I hope to make 

use of it in the near future. 

Prior to the time when I was placed in charge of the department 

a very large amount of alcoholic material of all kinds had accumu- 

lated, some of it ten, fifteen, or twenty years old. Much of ithad been 

soaking, unprofitably, in the Department of Agriculture, but a good 

deal was from time to time discovered in the basement of the Smith. 

sonian. The examination of this material and the mounting and pres- 

ervation of the useful or well preserved specimens required fully three 

months of steady labor, resulting in a weeding out of useless and eum- 

bersome material, and an arrangement or classification of that part of 

the material which for any reason it was deemed advisable to pre- 

serve. Some of this material was labeled with accession numbers 

which, so far as could be ascertained, bore no relation to the present 

system of accession records, and were consequently of little value. A 

list has, however, been kept of all material thrown away. It consists 

chiefly of the larger Myriapods and Arachnids many times multiplied 

and unfit for use. The discovery that among this old material there were 

some typical specimens of scorpions led to a close examination of this 

part of the collection, and a fine series of scorpions has been selected 

and arranged. There are still many undetermined specimens, and itis 
probable that new species will be found among them. Dr. George Marx 

has promised to study and report upon them. 

The principal routine work of the year has been on the exhibit col 

lection. The material from the New Orleans exposition which, as 

stated in my last year’s report, had arrived in fairly good condition, has 

beep put in place, as alsu the exhibit of forest tree insects which I 

prepared for the International Forestry Exhibit at Edinburgh in 1884. 

The additional work done on this exhisit collection is indicated in the 

collections. The most noteworthy are the cases illustrative of the gen- 

eral classification of Arthropods and those devoted to a more fuil ex- 

position of the classification of the order Lepidoptera. A series of 

fifty-six framed pictures representing various kinds of machinery or 

preparations for destroying insects was prepared and placed on exhi- 

bition, and a further series of thirty pictures, representing methods of 
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silk culture in Japan, received from Mr. Hitehcock, was also placed on 

exhibition. . 

The exhibit collection was opened to the public in April Jast. 

On account of his familiarity with the Macro-Lepidoptera I have had 

the assistant devote most of his time, not otherwise occupied, to the 

arrangement of these insects in the permanent drawers, the progress 

being indicated in the statement of condition. As Entomologist of the 

Department of Agriculture, | was also able, in connection with the work 

of that Department, and without expense to the Museum, to secure the 

services of Dr. S. W. Williston, of New Haven, during January and 

February, in arranging a large part of the Diptera and more partic- 

ularly the Syrphide. 

In like manner the services of Prof. H. Osborn, of Ames, lowa, were 

obtained, and he rearranged and classified the collection of Hemiptera 

Heteroptera according to Uhler’s new list issued during the year.* 

A large number of exotic Lepidoptera of the Museum were unnamed, 

and the assistant was directed to make two trips to New York City, 

and there succeeded in identifying most of the species. 

It is noteworthy, as illustrating the rich accumulations now compris- 

ing this national collection, that each of these specialists found much 

of interest and very many new or undescribed species and even new 

genera. Added to the work here indicated must be mentioned my in- 

dividual efforts in the rearranging and perfecting of different families 

in severai orders, but more particularly in the Micro-Lepidoptera. My 

health having broken down last spring, I was forced to seek its resto- 

ration in rest from work, and in a trip made to Europe I took with me 

much undetermined material, especially in Tortricidz, Tineida, and 

Pyralide. Here again the amount of undescribed material proved very 

large, and much of it will be described before long by Ragonot, of Paris, 

and Lord Walsingham, of England, to whom, for much courteous aid 

already given, I take this opportunity of publicly expressing my 

thanks. 

It is a matter of some difficulty to make anything like an accurate 

statement of the number of specimens or species in the colleetion—the 

former runs up into the hundreds of thousands, the latter well into the 

tens of thousands. So far as the data are accurately obtainable the 

collection consists of the following : 

EXHIBIT COLLECTION. 

NGMMDSEOfCAases On exliDIblOMecee elec tees See eee eee ins Slee nee aay 9 

VAR CTECIECABRES harem) Nice sce re re ae ene eo FR AL te aes a Saree Se 4 

Wiall-acreentiramm esol plCbUresssceer eee sence e anise cisi= Savona sie sas ees Slee ces eineieee 2 

obtaileiss cscs aid alt Si |e Sere ree SUT Sie Bak ie Sh a eer Bee ee Ny ys eo PA ed 15 

* Check List of the Hemiptera Heteroptera of North America, by Philip R. Uhler, 

Brooklyn Ent. Soc., Brooklyn, N. Y., February, 1886, 
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The exhibition collection is classified as follows: 

Economic collection.—This is comprised in five cases containing twen- 

ty-four unit boxes (two of the cases being filled with machinery), and 

one wall screen of sixty framed pictures representing insecticide ap- 

pliances. 

A statement of the nature of this collection was given in my last 

annual report, the arrangement showing number of specimens and 

species as follows: 

Speci . _ | Samples 
mens Species.| of work. 

Injuriousstorapplecs i se siioee.t tke bee eaee eee tees 66 45 34 
Inj URONS TO\eneMes Of iSAMC. 2 seo. sacs ence eliseeeie ae 37 IO ere omer 
Inj UTI US {LO Peal swes ae ene ane cme seer alee ae eee cee 8 9 a 
Injunous;toupeach 2. tie s=akeeve ome teenies Seances 17 9 9 

NEMIeS Oi SAMO. sates ales He Scie anche winters stapes 1 Dues Se 
linjurLOUs) LOvOTaN Pe! see oo atte Sars sela ce fale ceste aeie eer 30 16 14 
Scale insects—large numbers. 
Enemies to Scale and other insects ----...--. ---- BAB OBAS 36 PEP OR one 
Injurlous tosiraw Perry) sone eae sees eee eee 20 12 3 

ME MICS Hs Ses SORE See sees eepel Scene bail Jad 2 Tepe Sec 
TI ULLOUS LO TAS POLE gaa eee eisaiee eee see ee ets e moles 16 9 7 
UM MMOUSTOOMCUTLANb ese. ate eee soak cee eat eee 4 D 4 

BMOMUCS). Haris casshesjseys = arse ase ais oes cSa cee lalen ear 2 Te eerie ober 
TyEIOMS LO MOGSODOELY) 2 Cserecm coc ces ceiemciags emia oneness 5 S |leesssooce 
InjuLIGUS tosmMelonwee ee Lee ee eee woe te wcaeanse 16 7) Meare 

EMO MAE SE eee cra fey ete aireteclal tae elo om token pa eine tars 1 de eet tebiges 
INP URIOUSEUO) CLANDOLGY eee. seein cee) evince ieienieee te cian ayes 13 8 1 

MEMES EL SL eee tek tiene sey! laste cates seek il La AG ee ecec 
Inj URIOUS|LOMpPersIMIMOME EL os Looe ae soles eral sisters Siverciore 12 5 4 

EM OMULCS Eee ae ep tiem tee eieteatasine Geteerelseeiee meine 1 1 ee 
TN URLOUSTLOMOTA PEs eE elo e sm eee selects ioe seman 68 43 41 

MOMENI spose ebb a) Ae cin) wie laos aciaveniaepseyneenee 4 Sil sassto were 
TEA ROOWS TO) ROMERO CHINO Geese abi shoo de dectindiss caspebadse 8 2 9 
InuROUS Lomho pays ease Ne See eed Cee rated eae 6 5 4 

inemiies nies seer ae essa aale wae ison eine he eee 1 Me Pe eo se 
Tn UMCIOUSPO TICE ee ce ee ole cra. tialalaeta a aeyaraya crete otal fee 8 4 4 

IKIME MES eA Et Ate neha etae eiela awarea/selaeie etcae teres 1 1astascoeee 
Injunousptovindian corms ee oe tee aera oe ee 34 OD | ie ke soem 

JONG g seeds Gobesves sacs dkoadasceSha dgsecy esssse Se 6 5 26 
Taos (ia) Cio pore Ree ee Seb bo coeaee Sooo cece Gabe 84 98 30 

DAME Ae Dad eS eds heeds sodsao bere sodbbsassoce 23 PB) ee oe S5ec 
A MELOUS EO ISLOTEC ye Tey alate cya terete rae fe lala late alsa oleae 32 13 ll 
In MrOWSs OKCOL Ones: 4). tee a ee eters warn sets telamere sine clos 41 18 5 

IMO MISS eats te eles sels ine fata et aiarahe ee ranean a sete neteers 24 163 | Re sees 
PT FOTLOUS CO PEASS we cecil cree ate ea ie elalete mel a ae erra rs rete iall ena) 28 6 

FEMALES eb ee ea es ee ale oe ule eneera 16 TA) s 322 hee 
INjNTIOUS bOIClOVverse ee eeee es oaelne oes seen heal eee 63 29 20 

Bnemies es ees ae oeetse sens selaicraia alta Nate re a are eee ree 2 Ps Poasadoos 
Injurious)topeayand bean ss-eacecse. cee wen eee ee eeceee 9 6 15 
Injurious to cabbage and cauliflower ..........---.------ 44 16 8 

INMOMINES he sete seas ene e cele sacle ne ec s/e aisle ne orem 11 illseHe oot 
injurious) to sweet potatolesvese ss ae cces aoe ose oelee ee 14 24 4 
Injaxrousto potato .s22e esos see woke sass oe aera 20 11 2 

IPMOMNES SY chats cs wee eeeieen Semon ce Oe ce beter eee 25 17a aes Ce 
Injuriousstotomatoe se. Lsb- wee eee eee ve Ce eae 6 Aye ae 

IBOMIES ease 2 ok eye ee ne Eee ee Se nase ewe 6 PaBAE Ree cee 
LGTY EWEA VOTERS OVA ROD OF KKK Mea MG ce a IS a ar 13 3 1 
AMPEG US LO saSPAlAGus. tq. wo eeemeecerisk ce nese 12 1 1 
En URLO MS OLOMTO mi) 255 4 shall say ee eae tea Les oe selina le oe 3 PR Seka Se 
Injurious to stock: - 2 aie co Sa seo se sy LC ie 15 AUR Ee eee oye 

EO TEM es ile ais pave te Sg PRM a als a 944 502 270 
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The total number of specimens given is somewhat misleading, because 

occasionally, as in the Coccide, a branch or leaf contains dozens, here 

been counted as one, and so also of a larva, pupa, and imago, or pupa 

and imago which are often counted as one. A group of parasites gre- 

garious on a larva is also often counted as a single specimen. 

In addition there are to almost every specics drawings, or figures, 

specially printed from the woodcuts in my reports on the Insects of 

Missouri or in the reports of the Department of Agriculture, which en- 

hance the value of the collection and render it more instructive to those 

interested in agriculture. 
Added to and forming a part of this collection are four unit boxes 

containing samples of forty different insecticide substances, four unit 
boxes containing forty-three different kinds of nozzles for spraying, 

a box containing various kinds of fly papers, and two large cases con- 

taining twenty-five different kinds of pumps, bellows, blowers, ete., for 

applying poisons to plants. 

The collection of forestry insects is included in eight unit boxes, and 

is arranged on a plan similar to that of the preceding collection, the 

insects affecting each tree being grouped so as to show the manner of 

work. Like that collection, it is also profusely illustrated with figures 

from the reports above mentioned. 

Tt contains as follows: 

aa Speci- |a.: Samples 
Tnjurieus to— pee Species.| o¢ work. 

IRIN OEE ee Foon edsbemn omen cose eo ahabead sd ee ees. 34 By) 22 
Evergreen .... - MUM 8 5 simon Cesena idea Saisie Seiad see eine 17 7 13 
SEIKI cid HS ee Se ae tre ee ae eas 13 7 10 
OCUSt Resa ese pase te he aas Sette settee es edu ae ily! 8 6 
ANIONS Mesa ee etterecisiel sac tosh ici sae tsoaececcamecsee’ 1 I Seseocogc 
AiulipiMES seca sects Sas ace cissis as caiser aja ercie es sos siseea, nasi 1 i) Seaecsase 
Willlowesysie settcstceeiee nee ects 5 Okie Laine 2 2 41 28 13 
IBGD Al) See ete a usb wee an sbitetsdenceceis set 16 8 12 
Map noligueeesassase nes sasone) salons isse assesses ance 1 1 sece== 
JAE Bae aera elie ak eNO tae ae Pee Ae eee 2 2 2 
WASSAELAS Y= wlnios sins wie'o; vic oiwie al sininis Slay aisicie natereiamiataj casa a wieielis 1 I peecoddes 
MN MTree eine aia ares cane ees emmatee accra aieliatemiaececis 13 11 7 
IRCTAlIMIMON Ee = os areata csete sce ke oma ceteceiose lose as 4 YW Beoe = Bose 
SWC CU- CUM a 'sc/ociays seis oo: «ajziniae slaoimeyeeeiepa cies aie sieise tse 3 2 |lecacéooce 
PUNE OMSCLVICO) DOLLY - <.sc coca ee Soe e eeieeacia seein tee 1 1 1 
RWwaldtohertiy tie ols Lees eeu) kN iy S Reape ela Lee cies 7 5 3 
FG Cee eon ia ios ee ae ak thee) 4 3 2 
IRGARZOLMUNOLME Meee cee Sees ak eee een pee ete ees eee eee 3 3 4 
GELS Poe ees 552. 2s ee a te 1 1 1 
PEP ETS EARN ORE Ys. 0s cists Cae Set aps ts ccs 3 2 2 
DDIM aly CLOLGOS ye eeian shes e nec ee meee malawi cael ans 3 SA die denotes 
Walks (alls) Bseae eae ton ci. os Soe 4S oom Acne meee o oe aloes 63 AG) Seen eleleiae 
OR eae rn as aa eis ce ced eae oa oe soe 78 46 17 
AWD aN) ah es, eee aR a a A eae oes ire D8 fc cas ee Ae ea 30 25 15 
vB IG) foc 3 ght B= ey ig a ee OE) 2 24 20 10 
PRT een es ape sa poet us: 127 a hel eae aig coe A 12 9 5 

NOU ee Seas Set See Ae eR 228 7h. oO Le 387 275 145 

H. Mis. 170, pt. 2——13 
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Galls and gall insects.—As pertaining rather more to this portion of 

the collection it is well to mention here a collection of specimens and 

drawings of European galls and gall insects prepared by the late 

Andrew W. Murray and received by the Museum from the Centennial 

Exposition at Philadelphia, containing specimens or drawings of 212 

species, with admirable enlarged diagrams of structure and economy. 
Silk culture.—The exhibit consists of two or really three parts : 

(1) Thirty Japanese pictures, framed on a wall screen showing 

methods ot silk culture in Japan, and 17 specimens of the stands, trays, 

and boxes illustrated. 

(2) Two unit boxes containing 7 species and 15 specimens of native and 

foreign silk worms, and 215 specimens or samples of silk, from the divis- 

ion of silk culture, Bureau of Entomology, Department of Agriculture. 

(3) Six unit boxes received from Mr. Rh. Hitchcock, containing 48 

sorts or varieties of cocoons, and silk in various forms, and about 300 

specimens all told. 

Insect architecture.—Two wall screen cases contain 30 specimens of 

insect architecture, mostly the work of Hymenoptera. This collection 

is still very incomplete, and it is intended at some future date to enlarge 

this portion of the exhibit so as to give a fair idea of the variety and 

skill of insects in all branches of building. 

Synoptic collection.—This collection is intended to give to the student 

and general visitor an outline of the classification of insects. Starting 

with a definition of the class, and a brief description of each order, the 

peculiar features only being given, and drawings or specimens illus- 

trating each definition. 

This box contains 62 species and 78 specimens besides the drawings. 

Two boxes are devoted to Lepidoptera, and contain definitions of all 

the families, drawings of venation, and other structural details. They 

contain 62 species and 121 specimens. 

One box is devoted to Hemiptera, and this is still incomplete in the 

section Homoptera. The section Heteroptera contains 26 species and 
130 specimens. It is designed to continue work on this collection and 

to cover all orders in the same way ; but the work is an extremely slow 

one, requiring much time and labor in the preparation of drawings, the 

selection of material, and its proper arrangement. ‘ 

Show collection.—This contains twenty unit boxes of insects; foreign 
Coleoptera and Lepidoptera, selected to please that portion of the visi- 

tors to the Museum that care only to feast the eye. It contains showy 

butterflies, immense moths, and beetles of bizarre shape and coloring ; 

it is separated as follows : 
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Species. |Specimens. 

European Lepidoptera, classified and named, giving a fair 
idea of the fauna: 

Hight unit boxes containing ---.-----. .----- ..-.-.-- 374 936 
Japanese butterflies and moths: 

HounmniG WOXES) CONLAMIN Geena anise aeoes eee 80 220 
Exotic Lepidoptera, various localities: 

One) casey contain oye =. 6st iseeiseieinoeistete -ceisie @ sel 34 66 

Brazilian buttertlies : 
Onetease.) commaining = 6520542 as eat te ealen ojaleises - 30 96 

Mexican Lepidoptera : 
OWENCASONCOMGRIIIT Oversee olctae eet eres een tensa te iol vara tare 19 52 

South American Lepidoptera : 
Oneicase. ,CON bAININ Oss 2 cio alee patrenee sone wis oeetocs 24 52 

European Coleoptera, illustrating the more common species : 
Eyrorunit boxes; containing 20555 sscoes2= 5-1 seat 200 956 

Mexican Coleoptera: 
Onewoex= cOntAIMINGH soos ose coerce es cues cee ee eens 63 516 

Central American Coleoptera: 
Onoybox:conbaliminmasssee ost crises seteeaa seas acse. 46 J82 

Ota es lee Geese ee See Se cael eae te hse eM ese cate 870 | 3, 276 

It would thus appear in a summarized form that there are on exhibi- 

tion : 

Samples 
Species. | Specimens, of 

work. 

Piconomicicollectione ses meceisceese ee eee ese 502 944 270 
HOLESiPYINSCCUS = 2. leis ale scsi sams 52 cies aisselsealse 275 387 145 
Gallsrandomlibinsects!5>-\-1..cos-s) sects one seo 212 212 212 
Sige mii UnONweee sone. cnia iano) scisic/ee e's sre orsners otae oc 56 300 300 
HnSeetarchitecwunel< aa. ceca e en) sonsine aise ace hates 30 30 30 
SHANO OCG COUGH, Se6sa5 SoStoobeceria coeooo oso soe 152 B79 iy Wigner a 
SHOWACOMECTTIONM es etisrue cers asian ctsleisie! Soe jelerate es 870 SEO Ol seme e mee 

To taonve xh Dib Ong seeeuseeiaeelrererctekwecverceres 2, 097 5, 478 957 

Machinery, PUMPS DELO WS’ (OUG ievsercieresiere teers oratarehl eso ia a1 ahs [necro yororatene , 95 
MAIS OMG aaa a She a alee cctetape rete ereloiey tetova miahel syeloictat eaten sire ay niad Iter ar/= stat brea yavaral lrerevetiaystchoe aay 40 
Framed pictures, not counting those in boxes......|..-.-.-.--.|----------: 90 

In formally donating my private collection, I submitted a year ago, 

at the request of the Assistant Secretary, a statement of the condition 

and extent of the systematic or study collection, which ineluded, be- 

sides my own already alluded to, the collection proper of the Depart- 

ment of Agriculture. This last comprised some five hundred folding 

boxes and one hundred and twenty-three odd boxes, many of them but 

partly filled and duplicating in great measure those in the Riley collec- 

tion. It also contained a large assortment of slides and alcoholic speci- 

mens accumulated during the past seven years. There were also some 

twenty-foar hanging glass drawers, prepared by the late I, G. Sanborn 
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for the exhibit of the department at the Centennial Exposition, and 
now much faded and injured by exposure. 

All the folding boxes have been made since I first took charge of the 

division in 1878, and after the pattern of my own. Three hundred of 

them contain a tolerable classified collection, chiefly of Coleoptera and 

Lepidoptera, arranged while Professor Comstock was in charge of the 

division. The specimens are, as a rule, in rather poor condition, and 

include comparatively few species not included in the other; indeed 

they may be looked upon as duplicates and have been rarely used in 

the work of the division. The other boxes contained all the more recent 

material collected for, or reared at, the department during the years 

1881-1884, and including the Brazilian collections of Dr. J. C. Branner 

and Mr. Albert Koebele. This material is separated by orders but not 

yet carefully worked over or classified. They also include some few 

purchases from Messrs. H. K. Morrison and William Wittfield, the ex- 

otic Coleoptera from the administrators of the Belfrage estate and the 

Burgess collection of Diptera. 

This collection includes many undescribed species in all orders, and 

a rough estimate indicates that there are about 50,000 specimens and 

probably 5,000 species, mostly exotic, not in the Riley collection. If to 

this statement the accessions of the year, as indicated under that 

head, are added, a good idea of the present extent of the national 

collection may be formed. 

The collection of Lepidoptera, so-far as rearranged, contains as fol- 

lows : 

Species } 
and vari- pee 

eties. ¥ 

TNO PICEA ooboa5 cose sa cddene soeastis soo co soos bososocodSssoso% 395 1, 243 
St SUMYSIGRS -oa525 ene te6nc5 sere sede osgad secre e sso 5ode Shto 22 oe 62 144 
Sesiidz* ...--- Bieta eaioat isieeniala: sara sla Sa iecine|stalsiow atari sia Met batayale 4 10 
Phy rideayssea= = OSE SS baba oocb ses oss codb ss obeséocbosoideosoSbos 2 6 
ANSPYIS HO 44 55 ose coos Baod OoabOS bSese8.0055 cuse docs coHSSoce208 4 12 
SYMTOMOM Desc - eae owe eos ate ecici=\ = wis eleleisioolat ete leis etal seie ato eioere a 23 
PY LOMOLP HIG cacesce caesar sista yea eee Jo Soe 4 21 
COR AS OYSYU CG Ee Rhee te sea arm ee eg ae NB ey ey EE ae eS eet 3 8 
Ctonnchidaes si. tire ceseinsee cece ce sO. cae see acres ee clen mas eee 7 23 
TCH OSI iss oo Soe SE shame cel eau Bede bclertne eee era 10 35 
INRA UOE) Bao ha Sasa acc egal ace LIC ie cs ue Le ra tatalc 63 246 

561 Uscgil 
ID NCE Roan pase Uuee so coc ce b OnE One Gee oe Res cravat ia! 75 333 

Atay ES ae eae Sas Oe SO eu eee kas | Ue eI 636 2,104 

* Not all the material is incorporated here. | 

With a view of aiding outside investigators who could not come to 

Washington, the material in the families Throscida, Eucnemide, and 
the genus Chrysobothris in Coleoptera, were sent to Dr. George H. 
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Horn, of Philadelphia, for study and determination, and his paper on 

Chrysobothris, based partly on this material, has appeared in the Trans. 

Am. Ent. Soc. (Vol. xti1). The Odyneride were sent to Mr. William 

Couper, Troy, N. Y., for study and determination, but no report has 

yet been received from him; while some material in Cerambycide has 

been loaned to Mr. C. W. Leng, and some few duplicate butterflies given 

to Mr. William H. Edwards, Ooalburgh, W. Va. 

In response to a request of Prof. L. M. Underwood, of Syracuse, N. 

Y., the Myriapods of the collection were selected out, carefully packed 

in eighty-two bottles and vials, and sent to him for study and determi- 

nation. No report has as yet been made upon these insects. 
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REPORT ON THE DEPARTMENT OF MARINE Pte IN THE 
U. 8. NATIONAL MUSEUM FOR THE YEAR ENDING JUNE 30, 1886. 

By RicHarD RATHBUN, Curator. 

The total number of accessions received by this department during 

the past year was 48, of which the most important were contributed by 

the U.S. Fish Commission. The explorations of the steamer Albatross, 

elsewhere described in this report, extended from the eastern edge of 

the Grand Bank of Newfoundland to the Gulf of Mexico, and into 

a depth of 2,731 fathoms, large collections of marine animals having 

been made in all parts of this region. The collections obtained during 

the summer and early fall months were assorted and partly classified 

at the Wood’s Holl station of the Commission, and the material sent 

from there to Washington filled over 1,300 packages of all sizes, many 

containing a large number of species each and hundreds of specimens. 

On the return trip to Washington, in October, the Albatross engaged in 

dredging and fishing off the Atlantie coast of the Southern States, be- 

tween Cape Hatteras and Savannah, and 190 packages of unassorted 

marine invertebrates were brought directly to the National Museum. 

During the last part of the winter and the spring of 1886 the same 

steamer made a combined sounding and dredging voyage to the region 

of the Bahamas, the Gulf Stream off Florida, and the eastern part of 

the Gulf of Mexico, returning with about 400 packages of specimens 

belonging to this department. Twenty of these packages were large 

tanks and barrels, containing a multitude of choice objects from both 

deep and shallow water. Reports upon the zoological results of these 

explorations are now in progress, but it would be impossible, in a few 

words, to describe even the general character of the materials obtained. 

Mr. V. N. Edwards, who is stationed. at Wood’s Holl, Mass., in the 

employ of the Fish Commission, during the entire year has continued 

to send in valuable collections made during those months when the 

sea-shore is seldom visited by naturalists. Many interesting specimens 

of fresh-water crustaceans and annelids, representing four distinct river 

basins in the northern part of Virginia, have been contributed by Col. 

Marshall McDonald, of the same Commission. His collections were 

accompanied by full notes, including temperature observations, afford- 
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ing important data bearing tpon the distribution of the species. One 

hundred and three packages, containing 48 species of erustacea, col- 

lected mainly during the southern cruises of the Albatross, have been 
returned by Prof. 8. I. Smith, of Yale College, to whom they had been 
sent for study. 

To the Navy Department the Museum is indebted for a large series 

of specimens of deep-sea soundings obtained by the U.S. steamer Hn 

terprise, Commander A. 8. Barker, U. S. Navy, commanding, during a 

voyage from Wellington, New Zealand, to the United States, through 

the South Pacific and Atlantic Oceans. From Dr. T. H. Streets, U. 8. 

Navy, of the Coast Survey steamer Carlisle Patterson, there has been 

received a fine alcoholic collection of echinoderms, crustaceans, and 

other groups of marine invertebrates, collected mainly in southern 

Alaska; and Dr. W. H. Jones, U.S. Navy, has also contributed a smail 

collection of the same character from Iquique, Peru. 

The collection made by Capt. M. A. Healy, of the U. S. revenue 

steamer Coricin, during the summer cruise of 1885 in the Arctic Ocean, 

Bering Sea, and elsewhere on the coast of Alaska,adds many interest- 

ing specimens from an important region, which is also further repre- 

sented by a large series of small crustacean forms from Bering Island, 

Siberia, donated by Mr. N. Grebnitska, through Mr. Leonhard Stej- 

neger of the National Museum. Mr. James G. Swan, of Port Town- 

send, Wash., has sent a fine assortment of dried hydroids, corallines, 

and barnacles from Cape Flattery, and the Museum of Comparative 

Zoology has added three rare species of crayfishes to our already large 

and carefully prepared collection of that group. These species are as 

follows: Astacus pallipes Lereb., from Switzerland; Cambarus cubensis 

Erich., from Cuba; and Cambarus Putnami Fax., from Kentucky. 

One of the most important additions to the department has been ob- 

tained from the Rev. A. M. Norman, of Wngland, in exchange. It con- 
sists of 268 microscopic mountings of the spicules and sections of British 

Sponges contained in the collection of Mr. Norman. The number of 

species represented is 189. Mr. Norman states that the mountings were 

made exclusively from specimens determined by the late Dr. Bower- 

bank, and in many instances they are from the type, which is very 

often unique. This collection will prove invaluable to any student who 

may undertake the study of the American species of sponges. 

On June 18, 1885, the curator and his assistants went to Wood’s Holl, 
Mass., to take part in the sea-coast explorations of the U.S. Fish Com- 

mission, which were continued until about October 10, 1886. During 

this time work on the collections in Washington was entirely suspended, 

but many fine preparations of marine animals were made for the ex- 

hibition cases of the Museum and for the study series. After leaving 

Wood’s Holl, in October, the curator visited the Museum of Comparative 

Zoology, Cambridge, Mass., for the purpose of identifying certain species 

of sea-urchins which could not be determined otherwise, and the col- 
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lection of specimens of that group has now been placed in perfect order 

up to date. 

Important changes have been made during the year in the arrange- 

ment of all the collections in the department, which are now in better 

condition than ever before, notwithstanding that much time was neces- 

sarily occupied in caring for the new material received. The west hall 

of the Smithsonian Institution, intended for the exhibition of marine 

invertebrates, was used, as during 1884 and 1885, as a general work-room 

and store-room, but in June last it was permanently opened tothe public. 

Yhe display series contained in the wall cases surrounding this hall re- 

mains in the same condition as heretofore, but four additional upright 

cases and four table cases have been supplied, and these are now tempo- 

rarily filled with corals, crinoids, echinoderms, and other showy and in- 

structiveforms. <Allofthe dried specimens of the general collection that 

could not be stored under the exhibition cases have been transferred to 

the northwest gallery of the bird hall, where they are mostly contained 

in unit trays piled upon the floor. This gallery will be used hereatter 

as the main work-room for the examination of the collections of dried 

materials, which are growing rapidly in size and value every year, but 

the lack of suitable cases prevents a permanent and satisfactory ar- 

rangement of the specimens. Temporary wall cases at one end of the 

gallery are still used for storing bottles and jars of alcoholic specimens, 

and a large number of the homeopathic vials are also cared for here. 

The alcoholic collections hitherto contained in the wall cases on the 

southwest floor of the bird hali have been transferred to the basement. 

The additional space in the basement allotted to this department for 

the storage of alcoholic specimens has been a great convenience and 

has permitted a satisfactory disposition of the collections, but there 

is little room for expansion, and further accommodations will probably 

be necessary in the course of a year or two. The new quarters consist 

of the western half of the old general storage-room under tie main 

part of the building, which has been fitted up with plain shelving, oc- 

cupying all available space. The alcoholic collections are now dis- 

tributed as foliows: The small room originally assigned to this depart- 

ment contains the identified collections of crustacea and parts of those 

of other groups, and serves as an alcoholic work-room. The cases in 

the adjoining hall are used for the alcoholic Echini, while the Ophiurans 

and star-fishes are stored in the next connecting hallleading to the new 

store-room. The latter is filled mainly with unidentified collections and 

the duplicates. The rearrangement of the alcoholic collections in the 

above order occupied several months, and advantage was taken of the 

general overhauling to renew the alcohol in nearly all the jars and bot- 

tles. The old alcohol was at once redistilled and used again, and new 

alcohol was employed only where full strength was required. 

All of the accessions received during the year have been assorted and 

catalogued, and some of the groups sent away to specialists for study. 



202 REPORT ON NATIONAL MUSEUM, 1886. 

The fine series of stalked crinoids obtained by the steamer Albatross in 

the Gulf of Mexico during the past three years has been transferred 

to large glass jars for safe storage, and every specimen labeled sepa- 

rately. The entire collection of star-fishes contributed by the Fish 

Jommission, and representing the deep-sea explorations of the steam- 

ers Albatross and Fish Hawk, has been carefully gone over and the re- 

serve series selected out and properly arranged. Large numbers of 

specimens were dried and many duplicates set aside for distribution and 

exchange. 

Mr. A. H. Baldwin and Miss M. J. Rathbun have acted as assistants 

in this department during the entire year. Mr. Baldwin has been oe- 

cupied mainly with the sorting and cataloguing of collections and with 

the rearrangement of the alcoholic specimens above described. Miss 

Rathbun has assisted the curator more directly in caring for and eata- 

loguing the dried specimens and those contained in homeopathic vials, 

and in preparing work for the Fish Commission, especially in the line of 

ocean temperature observations. 

During the summer of 1885, while at Wood’s Holl, Mass., the curator 

began the experiments with respect to the artificial propagation of lob- 

sters, which were continued with great success during the spring of 

1886 by Capt. H. C. Chester and Mr. John A. Ryder. Acting upon 

information obtained from Norway that the eggs of the lobster could be 

kept alive and hatched even if removed from the body of the parent, 

several trials were made with the hatching apparatus then in use, al- 

though it was known that the hatching season for the year was over. 

The purpose of these experiments was to ascertain the best methods of 

handling the eggs, in order that there might be as little delay as possi- 

ble in commencing work the following spring. The best results were 

obtained with the McDonald shad-hatching jar, and although consider- 

ble inconvenience was experienced from the amount of sediment and 

iron rust in the water, the eggs were retained in good condition for a 

period of over two months. An account of these experiments is given 

in Vol. vi of the Bulletin of the U.S. Fish Commission. During the 

spring of this year an entirely new style of jar, devised by Captain 

Chester for cod eggs, was used for the lobsters and many thousands of 
eggs were easily hatched. 

The writer has been engaged during the entire year, with the assist- 

ance of Miss Rathbun, in reducing and tabulating for publication the 

surface temperature observations made for the Fish Commission by the 

Light-House Board and the U.S. Signal Service, at about sixty stations 

distributed along the eastern and southern sea-coasts of the United 

States, from Maine to Texas. These observations, it is expected, will 

prove of great value in helping to explain the local movements and 

general migrations of fishes, a study coming within the scope of that 

Commission. Thirty-two graphic charts representing twenty-four sta- 

tions had been prepared up to the close of the year. A separate chart, 
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showing the variation of temperature by ten-day means for the five 

years preceding 1886, is given for each station, and there are also six 

charts of isothermal lines connecting all the stations. This work will 

be carried on during next year. 

At Wood’s Holl the curator continued his studies of the parasitic 

copepods of the Atlantic coast, completing and submitting for publica- 

tion a report upon six species, four of which are new to scienee. All of 

the species are figured more or less in detail. After leaving Wood’s 

Holl he completed the identification of the undetermined species of 

Kehini, in the collection of the Museum, for that purpose visiting the 
Museum of Comparative Zoology at Cambridge, Mass., where he was 

given the opportunity of making comparisons with the unrivalled col- 

lection of Mr. Alexander Agassiz, by whom personal assistance was 

also kindly rendered. The Echini obtained by the steamer Albatross 

in the region of the Bahama Islands during the spring of 1886 were 

also identified, and have been included in a general catalogue of the 

collection of Echini belonging to the National Museum, to be published 

in the Proceedings. Since completing work upon the Echini the cura- 

tor has begun to revise the collection of star-fishes in the same manner, 

and during the spring of 1886 made a complete overhauling of all the 

species collected by the Fish Commission on the Atlantic coast of the 

United States north of Cape Hatteras. Most of these species had been 

determined by Professor Verrill, but it was found convenient to make 

a selection of the specimens intended for the reserve series, and to dry 

large numbers of specimens in order to reduce the bulk of the alcoholic 
materials. Many specimens of star-fishes from other sources have also 

been identified. 

The study of Fish Commission collections of marine invertebrates 

elsewhere than at the National Museum has been continued by the 

same persons enumerated in the report of last year. Prof. A. E. Ver- 

ril, of Yale College, has had general supervision of the collections made 

from Cape Hatteras northward, but has been occupied mainly with the 

Mollusea, Echinodermata, and Anthozoa. He has been assisted spe- 
cially by Miss Katharine J. Bush, who has also reported directly upon 

some portions of the mollusca, Prof. S. I. Smith, of the same college, 

has been charged with the study of the crustacea, and all collections 

of this group, except a few of the minor divisions, are submitted to him, 

Other collaborators during the year have been Prof. L. A. Lee, of Bow- 

doin College, on the foraminifera; Prof. Edwin Linton, of Washington 

and Jefferson College, and Prof. B. I’. Koons, of the Storrs Agricult- 
ural School, on the internal parasites of fishes; Mr. James E. Bene- 

dict, of the steamer Albatross, on the Annelids; Mr. J. Walter Fewkes, 

of the Museum of Comparative Zoology, on the free Medusz. 

The Hon. Theodore Lyman, of Brookline, Mass., has kindly offered 

to examine and report upon the ophiurans from the western coast of 

America in addition to those collected by the steamer Albatross south 
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of Cape Hatteras, on the eastern coast. The collections from the Pa- 

cific coast of the United States and from Alaska and other northern 

regions were accordingly sent to him at the Museum of Comparative 

Zoology, Cambridge, and at the close of the year he had nearly com- 

pleted his work upon them. With Mr. Lyman’s assistance it will be 

possible soon to place this group in as complete order as the echini. 

EXPLORATIONS. 

The steamer Albatross, Lieut. Commander Z. L. Tanner, U. 8. Navy, 

commanding, continued in service during a large part of the year, and 

accomplished very important results for the fisheries and for natural 

history, as well as in matters of special hydrographic interest. The 

permanent naturalists were Mr. James E. Benedict and Mr. Thomas 

Lee, but Mr. Sanderson Smith also accompanied the steamer on all its 

trips during the summer and fall, and Mr. Willard Nye, jr., Mr. ©. H. 

Townsend, and Mr. F. Washburn participated in the spring cruise to 

the Bahama region. 

The Albatross left Newport, R. I., June 17, 1885, on its first cruise to 

the fishing-grounds off the coast of the maritime provinces. The myth- 

ical Hope Bank of the fishermen, said to be located in about latitude 

41° N., longitude 64° W., was the first objective point, and considerable 

time was spent in making soundings in its supposed position. The 

average depths observed were about 1,900 or 2,000 fathoms, with no 
jndications of shoal water. Farther to the eastward several reported 

dangers, such as Watson’s, Hamilton’s, Daraith’s, and Akett’s, lo- 

cated between latitudes 40° and 41° N., and longitude about 55° W., 

were also investigated without obtaining other than very deep sound- 

ings. From this point the Albatross steamed to the southern part of 

the Grand Bank of Newfoundland, where dredging and fishing were 

begun. A line of twenty-nine stations was run along the eastern side 

of the bank, terminating near the Vifgin Rocks. The depths ranged 

from 33 to 826 fathoms, and the work covered all characters of bottom 
occurring in that region. After spending afew days in the harbor of 

St. John’s, the steamer started westward on July 2, making four dredg- 

ings during the first day out between the southeastern coast of New- 

foundland and the Grand Bank, in depths of 86 to 89 fathoms. Thence 

the cruise extended over Green and St. Peter’s Banks, where the depths 

were all less than 36 fathoms, to the channel between St. Peter’s and 
Banquereau, in depths of 114 to 265 fathoms, and the eastern edge of 

Banquereau, in depths of 33 to 39 fathoms. 

Misaine Bank, off Nova Scotia, was next visited, and a line of dredg- 
ing and fishing stations was made across it from east to west. - This 

shoal water had been previously regarded by American fishermen as 
comparatively barren, but the investigations of the Albatross showed 

it tobe an important feeding-ground for cod, large numbers of which 

were captured with hook and line. These explorations were continued 
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from Misaine Bank to Middle Ground, on the northern side of Sable 

Island Bank, and thence to Halifax. From the latter place the steamer 

returned to Wood’s Holl, Mass., by way of Le Have Bank and the deep 

water off the eastern and southeastern borders of George’s Bank, many 

dredgings being made in depths of 52 to 1,234 fathoms. During this 

cruise, which lasted from June 17 to July 15, one hundred and nine 

hauls (stations 2427 to 2535) were made with the dredge and beam 

trawl, and fishing was actively engaged in wherever the depths gave 

promise of good results. 

During the remainder of the summer the Albatross was employed off 

the coast of southern New England and Long Island, gotng to the east- 

ward as far as longitude 65° 08’ W., the most distant station being 

located in latitude:-37° 23/ N., longitude 68° 08’ W., or about 240 miles 

southeast of Martha’s Vineyard, where a depth of 2,751 fathoms was 

obtained. Fifty-six stations (2536 to 2591), with depths of 18 to 2,731 

fathoms were made, with very important biological and physical results. 

On the return trip to Washington, in October, explorations were car- 

ried on off the coasts of North and South Carolina, between Capes Hat- 

teras and Romain, thirty-seven hauls (2592 to 2628) being taken in 

depths of 9 to 528 fathoms. 

The spring explorations of the Albatross in the region of the Bahama 

Islands began the last part of February and terminated early in May. 

They were conducted in the combined interests of the U. 8S. Hydro- 

graphic Office and the Fish Commission, but consisted mainly of deep- 

sea soundings for the benefit of the former service. Dredgings were 

made in the so-called *‘Tongue of Ocean,” in some parts of which the 

depths exceed 1,000 fathoms, with unexpected results, the bottom nearly 

everywhere being composed of coral mud, utterly barren of life, and 

therefore of little biological interest; but many valuable specimens 

were obtained from the shallow waters among the reefs and islands. 

During a trip to Key West for the purpose of coaling, a few hauls were 

made off Havana and in the Straits of Florida, off the northeastern part 

of the Florida Reefs. On the homeward trip a line of dredgings was 

also carried northward from Little Bahama Bank*to Cape Fear, North 

Carolina. During this cruise fifty-one dredgings were made in depths 

of 36 to 1,169 fathoms (stations 2629 to 2679). 
The total number of dredging stations made by the steamer Albatross 

during the year was 253, being designated by serial numbers 2427 to 

2679, inclusive. Very large collections were obtained in all branches 

of marine zoology, the study of which will be of great scientific and 

»practical interest. The area covered extends from the eastern edge of 

the Grand Bank of Newfoundland to the Gulf of Mexico, and the depths 

explored range from shallow water to 2,731 fathoms. An account of 

the collections and of the work done upon them is given elsewhere. 

The marine station of the Fish Commission at Wood’s Holl, Mass., 

was occupied as the headquarters of explorations from about June 18 
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until about October 10, 1885. Professor Baird, the Commissioner of 

Visheries, was present during the entire season and retained general 

supervision of the work. Prof. A. EK, Verrill was in charge of the labo- 

ratory during the time he was able to be in Wood’s Holl, this duty devolv- 

ing upon the curator during his absence. Many members of the perma- 

nent staff of the Commission and National Museum were in attendance. 

Prof. G. Brown Goode and Dr. T. H. Bean spent several weeks investi- 

gating the fishes brought in by the Albatross, and were assisted by Mr. 

Peter Parker, jr. Dr. J. H. Kidder, chemist and physicist, and Mr. 

John A. Ryder, embryologist, were also present, and the curator was 

accompanied by his two assistants, Mr. A. H. Baldwin and Miss M. J. 

Rathbun. 

The remainder of the party was composed as follows: Prof. A. E. 

Verrill, of Yale College, assisted by Miss K. J. Bush and Miss C. EH. 

Bush; Prof. S.1. Smith, of Yale College; Mr. Sanderson Smith, of the 

American Museum of Natural History, New York; Prof. Leslie A. Lee, 

of Bowdoin College, Maine; Prof. Edwin Linton, of Washington and 

Jefferson College, Pennsylvania; Prof. B. I’. Koons, of the Storrs A gri- 

cultural School, Connecticut ; and Mr. J. H. Blake, of Cambridge, Mass., 
as artist. Prof. William Libbey, of Princeton College, was present 

during several weeks as an independent worker. 

The following institutions have been supplied with sets of duplicate 

specimens belonging to the regular series described in previous re- 

ports. The total numberof species distributed was about 200, the num- 

ber of specimens about 13,090. 

Bryn Mawr College, Bryn Mawr, Pa.; Centenary Female College, 

Cleveland, Tenn.; Board of Education, South Pueblo, Colo. ; Amity 

Coilege, College Springs, lowa; The able schools, Mishra: THe Se 

dalia Natural History aoe Sedalia, Mo.; Geneva Public Sthosli 

Lake Geneva, Wis.; Pennsylvania Institution for the Instruction of the 

Blind, Philadelphia, Pa.; Elkhorn High School, Elkhorn, Wis.; High 

School, Weeping Water, Nebr. ; Delphi High School, Delphi, Ind.; El- 

gin Scientific Society, Elgin, Il.; Friends’ Central School, Philadelphia, 

Pa.; Ogontz School, Ogontz, Pa.; Crown Point Public School Museum, 

Crown Point, Ind.; Dickinson Seminary, Williamsport, Pa.; Lake View 

High School, Tae View, Ill.; Allegheny College, Meadville, Pa. ; 

Tuft’s College, Medford, Mass. ; Beaten Normal Institute, indedore: 

Kans.; Board of Feed Naperville, Il.; Augustana College, Rock 

Island, Ill.; Morristown Seminary and Normal Institute, Morristown, 

Tenn.; Sedalia University, Sedalia, Mo.; Minnesota Academy of Sci- 

ences, Minneapolis, Minn.; High School, Lafayette, Ind.; Doane Col- 

lege, Crete, Nebr.; Indiana State Normal School, Terre Haute, Ind. ; 

Society of Natural History, St. John, New Brunswick; Trinity Medical 

School, Toronto, Canada; Mexican Exploring Commission, Mexico. 
Special sets of duplicates, containing from eleven to forty-five species 
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each, were sent outin exchange to the following institutions and indi- 

viduals : 

The Museum of Comparative Zoology, Cambridge, Mass.; The Amer- 

ican Museum of Natural History, New York City; The Minnesota 

Academy of Natural Sciences, Minneapolis, Minn.; Tuft’s College, Med- 

ford, Mass.; Dr. Ei. C. Black, Wheatland, Ind.; Mrs. John D. Swan, 

Autwerp, N. Y.; Prof. A. Dugés, Guanajuato, Mexico. 

STATEMENT OF ENTRIES IN THE RECORD-BOOKS FROM JULY 1, 1885, TO JULY 1, 

1886. 

seat : Entries 
Entries to | Entries to aa Name of group. July 1, 1885.|July 1, 1886. ea, 

Crustaccansiwiacs ssa Ves tocioe umes eae 10, 127 11, 610 1, 483 
IVViOLIN Sverre ese et Ns Sciats oe Vos eae RN 1,114 1, 352 238 
IMUTMIGALES ANU DLYOZ Oda ssciets seciseieiieisee eee eet 545 829 284 
NU ACVAUES Tas so werc tee ctatains Slnve nse cinineeeaioaier eSela 11, 030 14,77 3, 741 
Spongvesiand Protozoans\22. cess. ese - 2 se oe 4, 000 5, 328 1, 328 

otal cee sia te settee eremsleniecsemase es 26, 816 33, 890 7, O74 
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REPORT ON THE DEPARTMENT OF COMPARATIVE ANATOMY IN THE 
U.S, NATIONAL MUSEUM FOR THE YEAR ENDING JUNE 380, 1886, 

By #REDERICK W. TRUE, Acting Curator. 

This department, which at present is in reality a department of com- 

parative osteology, can scarcely be considered as having an independ- 

ent existence. Its collections’are based on material formerly assigned 

to the four departments which have to do with vertebrate animals, and 

it is dependent upon the latter for its accessions. It has been the cus- 

tom as regards important vertebrates received in the flesh to separate 

the skeleton entirely from the skin, and to prepare the former for this 

department, the skull and leg bone being replaced by the taxidermist 

by wooden models. Specimens in alcohol are to a certain extent treated 

in the same manner. A list of accessions to this department, therefore, 

would be largely a repetition of the lists submitted by the four verte- 

brate departments. 

Since it has been established, however, a certain amount of material 

has found its way into the department directly. The more important 

of these accessions will be mentioned. 

Important aid toward building up a collection of domestic animals 

has been received from the authorities of the Washington Board of 

Health, who gave us permission to select from the dog pound such 

dogs as were desired for our series. These animals, of course, have no 

pedigree and are judged by the points they exhibit. It will probably 

be found best in the end to replace them as far as possible by others 

whose pedigree is known, though some of them are very fine specimens 

of the races they represent. The following breeds have been obtained 

from the pound during the year. 

Newfoundland dog. Scotch terrier. 

Skye terrier. Scotch and Skye terrier (cross). 

Black and tan terrier. Bull dog. 

Bull terrier. Italian greyhound. 

Coach dog. 

Several thoroughbred dogs, with pedigrees, have been received, nota- 

bly two collies, “ Nesta,” from H. T. Leeper, esq., East Bethlehem, Pa., 

and “Clipsetta,” from James Watson, esq., of the same town. <A coach 

dog was received from Lewis Hipkins, esq., and an Irish setter from 

H. Mis. 170, pt. 2 14 209 
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James T, Walker, esq. In exchange for specimens from the Museum, 
Prof. Dr. Alf. Nehring, of Berlin, sent the skeleton of a dachshund and 

the skull of a Syrian street dog. Dr. E. Bessels presented the skeleton 

of a greyhound. 

Lithographic pictures of General Grant’s Arabian horses were pre- 

sented by Mr. Randolph Huntington, of Rochester, N. Y. 

Among the important specimens of aquatic mammals, in addition to 

those referred in the report on the Department of Mammals (pp. 147- 

148) may be mentioned the skull of Steller’s sea-lion, Humetopias Stel- 

leri, a skull of the Pacific walrus, and a skeleton of the sea-otter pre- 

-sented by Dr. L. Stejneger. The curator procured at Hatteras, through 

the kindness of Col. John Wainwright, of the Wilmington Oil and 

Leather Company, a number of foetal skulls of the bottlenosed dolphin, 

Tursiops tursio. 

Among terrestrial mammals may be mentioned the skeleton of an 

European badger, Meles tavus, prepared from a fresh specimen received 

without indication of the donor. A skeleton of Cynopithecus niger was 

prepared from a fresh specimen received from Dr. W. A. Conklin. 

A valuable series of skeletons of birds of the North Pacific was 

collected by Charles H. Townsend, esq. A collection of skeletons of 

Florida species was presented by Dr. B. H. Warner. 

The most important fishes received during the year were Tetrapturus 

albidus, Coryphena punctulata, and Caranx pisquetas, the first from 

Joseph Wharton, esq., and the remaining two from the U. 8S. Fish 

~ Commission. 
No new lines of work have entered upon since the close of the last 

fiscal year, but we have occupied ourselves with the expansion and per- 

fection of the exhibition series and the better arrangement of the du- 

plicate material. Each of the different series mentioned in the previous 

report—the morphological series, the systematic series, and the series 

illustrating the races of domestic animals—has received some impor- 

tant addition from the hands of the preparators. The exhibition cases, 

though not entirely full, are all occupied by a greater or less number of 

specimens of representative species. The number of exhibition and sto- 

rage cases in the hall June 30, 1886, was as follows : 

Unibrpyramidaletable-casesee sess see et oe sateen eee eee 8 

Wnit squareitable-casessccoscre eee eee eos eee aes 10 

One-half unit pyramidal table-cases...........-..----.-----. 6 

One-halfunit square bable-cases---2-- +> asset eee cose eee 2 

* | *Door-scréenCasestaseses:see- oels = vein nine see eee eee ease sees 1 

Unit storagercasess-cc ees wos a ee oreo sec eeeee cele eee eee 18 

One-halfimitistonaPevcases- e+ see ceeoee eee nee eee neeeee 8 

Movabloicases oes e seme tee soos sccce pete noceetee eee eee a 

Stationary wall-case (exhibition))-.2.--22)-42-0-s--+ese seer 1 

Stationary, wall-case (storage). <j. - 2 ee. eee a eee 1 

Totalgexhibitionse asese. os. ete eens ee eeneaes 28 

Potalistorage Cases ioe ce wecises - accra meses aeemeeeaces 26 
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This number of cases is practically the same as that given last year. 

The two cases styled “experimental anatomical” and “ alcove ” were 

removed because not immediately useful. 

The present is a somewhat inopportune time for a report upon the 

additions to the exhibition series, for the reason that the osteological 

preparators have been largely occupied in roughing out and cleaning 

material rather than in mounting it for exhibition. Reference to the 

statistics in the report of the osteological preparator will show that a 

large number of specimens were cleaned during the year, and the fol- 

lowing statistics of the number put on exhibition should not, therefore, 

be taken as representing the entire work of the preparators. During 

the coming year the proportion of specimens respectively cleaned and 

mounted will probably be reversed. 

The number of skeletons, skulls, and other pieces placed on exhibi- 

tion during the year is as follows: 

SKELETONS. 

Mian a Sieve se eee oes ore ater es eraimiata erect e ereat cislaeyere ote eharciane aiote 16 

BITS asses oe aaeea Sonate see soe ses sikeenesioiie ie setisleee ts 15 

Reptiles andybatrachiansg ss se ssjsees cas siaatsistoe cls ois ta 2 otely= 15 

IMIS) G55 Sebo Lon aaos CaCO SE UCHE Soo BD eCOnbE Heod Hocoudeeoor 12 

Total esey eeepc esa eee sae Meenas e deci Sass eas 58 

SKULLS, 
Miami alse sects csoteteceice juss easiest aie neee oye semieberrsa ss 5 

Binds Petes (eer ace iieta sie ase ea totais letras 9 

MO tala see eais Sciaysee airiocelseee reine ttee sie ae ease eeoaeie 14 

Morphological series : 
NM Perl PlEGES) ses-lsene ce ce ece wwe ce ease seein 68 

Domestic animals: 

Skeletons (dogs) )saeaeseme ates ose cc ee secre ae essere sacl 3 

Among the more important mammals added were the skeletons of a 

tiger, a black-tailed deer, and a piked whale; skulls of a hippopotamus 

and killer whale. Among the birds may be mentioned the skeletons of 

Apteryx australis, Rhea americané and the Crested Auk. The skeleton 

of a large python is interesting both as representing the larger serpents 

and as an unusually fine osteological preparation. 

In August the cases were rearranged with reference to the classifica- 

tion of their contents and with the view of obtaining better circulation 

aisles. The present grouping (with the cases now in use) is very satis- 

factory, but has the disadvantage of breaking the long vistas which are 

preserved elsewhere in the building. Ifa change be made for the pur- 

pose of restoring the vistas a number of low, narrow cases of a style 

not hitherto brought into requisition will be needed. 

New pedestals for the whale skulls and other specimens not under 

cover were completed in September. They add much to the appearance 

of thehall. A considerable number of pictures of skeletons and species 

not in the collections were framed and placed on exhibition during the 

year, and with the elephant tusks, antlers, and sawfish saws serve to 
adorn the walls. 
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The study series has received constant additions from the Prepara- 

tor’s laboratory. The statistics of this work will be found in the Prep- 

arator’s report (p. ——.) 

The card catalogue of the mammals is practically completed, and only 

a small number of unidentified specimens still remain to be added. Cat- 

alogues of the birds, reptiles, batrachians, and fishes have not been un- 

dertaken. They can hardly be made with the present limited clerical 

aid. 
Very few specimens have been distributed during the year. Skulls 

of the Pacific walrus and mountain sheep were sent to George A. Board- 

man, esq., as a partial return for numerous specimens presented to the 

Museum. Dr. L. Stejneger received his quota (as collector) of the 

specimens obtained by him in the Bering Islands and Kamtschatka. 

Skeletons of a monkey, Cercopithecus rufoviridis, and a python, Python 

molurus, were forwarded to Dr. A. Rh. C. Selwyn, directer of the Geo- 

logical Survey of Canada, in return for invertebrate fossils presented to 

the Museum. 
The only specimens loaned for study were two skulls of Putorvus 

nigripes, Which went to Dr. C. H. Merriman, and a skull of Spermophilus 

tereticaudus, which was examined by Dr. J. A. Allen. 

The entire collection being accessible at the close of the past year, 
it was deemed best to replace the estimates of the number of specimens 

in the collection by statistics based on actual count. The figures may be 

relied upon as representing the actual number of osteological species in 

the department June 30, 1886. 

Skeletons. Skulls. 

Mammal siseceercceoseee sesetesteeel 81/45)" Mammals) S22 sen saeeee sora 4,594 

Bind sweene see eee aaa aecactees AAG’ Birds 20s Ree ee et cela aeons 1,760 

Reptiles and batrachians -....--.-. 201 | Reptiles and batrachians -.....-..- 74 

IMIGINGS) 2 oo sbse ceGussiGanede odavesas 525i) Mishes teak? -cejgtette ne se ee series sete 153 

A Ny eye Ie AS OA Nae a A Ses 1, 987 Total iv ses. c8 Shee oe eee 6, 581 
2 

Bird sebernansacsoeccteceie cscs seece eee aoc eerie 1, 519 

MAO ES eos sae SEO OHS aed Goo oN OU SSO EOE Geibacdn aos dads 89 

Casts OfgoTains s2esee eee ace cece eee neta ae ieee Sekt 34 

The exhibition series comprised the following number of specimens 

of each class : 

Skeletons. Skulls. 

Mammals) eccecc eee eecee nee eee 1659 Mammals geesee tose tee arene 71 

JBC Swe e mms at Sas Ga SSeseee 247 Bind sienes seers ee caeaeineet eee 16 
Reptiles and batrachians .-...--- 25 | Reptilesand batrachians......-..- 2 

BHSROS oe soe 5 esis ne bese 26 (| (HishesiPece asco cee Cece sheets 0 

otal os 2c eeve Ose eee eee 240 Total Kas toceeawet see nieees 89 

Pieces in morphologicaliseries -.---).<- <5. 22-22 --=----> 55 

Meobhi(mashod ons eb») hae ae eeise sees eee ee eee ei 10 

Aritlers (pairs) iit cone cee caen eae sic eee omeeceeeterer sera 9 

Photographs, engravings, etc......---..----.------------ 11 
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All these specimens are included in the statistics of the entire col- 

lection previously given. 

For two years past the exhibition series of the Departments of Mam- 

mals and Comparative Anatomy, occupying one-eighth the exhibition 

space of the Museum Building, have been prepared, mounted, classified, 

arranged and labeled by six persons only. These are the curator of 

mammals and one assistant, the chief taxidermist and one assistant, 

the osteological preparator and one assistant. When it is taken into 

consideration that to mount properly an animal like a tiger or a deer, 

or to prepare and mount the skeleton of a whale, a serpent, or a large 

fish occupied the attention of one person for one or more weeks, it will 

be conceded that with the present force of preparators the enlargement 

of the exhibition series can not be very rapid. On the other hand, 

when it is understood that every specimen (and as two hundred have 

been received in a single day) has to be entered in the register, with 

name, locality name of donor and collector, ete.,and also in the card 

catalogue, and be furnished with a number stamped in tin or wood, it 

will be admitted that a single clerk must necessarily find himself un- 

able to attend to the task of examining, arranging, rebottling, and 

labeling material already accumulated. 
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REPORT ON THE DEPARTMENT OF INVERTEBRATE FOSSILS (PALKO- 
ZOIC) IN THE U. S. NATIONAL MUSEUM FOR THE YEAR ENDING 
JUNE 30, 1886, 

By C. D. Waucorr, Honorary Curator. 

The most important addition is the collection of fossils used in the 

study of the faunas of the Middle Cambrian formations of the United 

States, from the U. S. Geological Survey. Many of the specimens are 

types, and 250 are figured on the plates accompanying Bulletin 30 of 

the U.S. Geological Survey. 
The list of the species in this collection is here presented :* 

Acc. No. Specimens. 

17447. Archeocyathus atlanticus, Billings ..----...----.------ -----++-----+---- 3 

UATE, MWENEO acho cooeed enoobd Hob s50 posboe soaced ea0c 1 

B] OE i eon Sane Oe COUO CE OGTR GaAs Hace BObp ear ricicerric 2 

Ethmophyllum profundum, Billings .....-..----.---------------------- 4 

FENSSCLEETICUNUSEIOL Ouse marae eee ae ecclesia aioe miaieistetereieisio 6 

FRAG IRR goonog GanEsedeodee ssusdocedsoncconeesdacad 1 

(HUGCIATy MIG) ee noose coosas coaoUseeddaeoGaG Gage S005 - 10 

entomailiusicitteli, Wal CObb sas. 404+ sso ses passes scans csawins ames AseAbed 5 

LE RUUOS TOLL ABE TCI) TSRMMESE 55550 don coo ees se boo ouS bas5 coboodsa59 se 9 

Siren lOocherusy eis pwtisnet eres see nase lal e ales sae aise os alee esleieiaat= 16 

SICOIIEG) 15566 Ba Osb OO enoe BENE ABBE He Bae BE epee Sco ce ne eueericued ceeeedc 1 

Ooliticelimes tomes sets e aes sale area a ay ne aye isres atctee ial .aiare seu sraiele lela slate 1 

Phyllographtus % simplex, HMMONS .- 25.12.55 52. a)-ina= maeiela=-0 a2 <i i= 6 

TERETE 88 UGE MAORTIOE, NNEMCOUE GS Sadeb boa5 doboob dooene ose Gado dees 23 

I ESI Fnt ee So See SOC OHE SAR DO SOROS OE IEE Heer ad GROOT OE SOe TO RORS OBOCDE 5 

Dinguverlirelia,. bls Gerri \ajcinvcaaraistainiaa ah Mele ay Aha cain alan aie aie lara alata 117 

CElata ELA E SPesie ss eeelneyaiiae Socials cis eice elas yareinee te 52 

{sp (kerhaps youn. Of 17) Celatd) nese a aso ameter = 14 

Kutorgina labradorica, Billings. --.-.------.---------------++ +---++---- 44 

FLO Nite) (3}05) Sees edu so nOOo Roo BESO SCEn on coob Seco s ee 17 

FORA TIES MEMO Ie ease Os SSDP aden] BaChebeo CLOSE E Sbode 17 

cingulata, Billings 22 tee <2 secon 2 ea yy gees tt eae inane 112 

CingUlatacccesacissceseiess sees ol) Sec ane A doe cineca usiaues 1 

as Ng UMN SERA WSS Ne a des. aul faa aes 1 
INGOGFAMD, GAD LEWIN R85 Gbecoe Cob aod bods BOOS DEO SEE Goueoe Secs or 23 

A CEOLLELELSWUSLCILE NVIDLUC Re ease eerie ete tees sie eeiraeaa ainiaisisecie ais ae 

Oholevioncrassar ball sts (iwiOlGaSts))eeaccee eae ea aeiasisiesie) eee 43 

Jemma, Bilin og)..-m memes = iseicise aisaisiae 2 tel scleisieis=jaisioiei=ie cie'eiztasa\ di 

TEL TSG) G0 BN eee O ROO CCB OCD ROSA RACE To BOSE Cn Cree Set eeeater ieee 4 

105 RCC EeEIoro Con6 caso Uae OBaaeen BE eee ciayeoieis sae nec isiaine\e eale 3 

FD Ee SB BEBE A Geo CAC E Cae eens BE ESSE ee ane eae 1 

* Received from the U.S. Geological Survey, through Charles D. Walcott, in charge 
P y ’ SD ? oD 

Division of Paleozoic Invertebrate Palecntology. 
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Acc. No. 

17447. 
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Specimens. 

Orthis ighlandensia, Walcott sacacs ee S36 N22 oe) ae eo eae eee 17 

Orthisina jfenestrata PBWlin ese = esse tens soe se nine ee lee einen 46 

omientaliss Wihittield s23-55 s20-/0)- st. ice ane cee ceeiaes eeeiace = 3 

UANSLETSG IW Al CObGiso0'+ = =\2.- soe ays cinoels eae ee ete sen reaes 13 

SPiueert so seeussice Gee anand heake meee. ccun cane Cena eremte 6 

Camerella ? antiquata, Billings-..---..----- BOOB Bee Noes BSB De Geos es Se 1 
Stenotheca elongata, Walcott .-..----.---.----- sisi et inico\ baiate Sete se ene 6 

mugosd wulall Spas ecloeoseeis sae eeeieeee hee eee eee 23 

14S) U3 Obese eee Rope Satan sostores Goo ,caSGoe.cogncE edoodo.ce St 3 

ISCENCLLACONUIG Wiad COttic sc seen accel = eee ee ae ees eee ee rasiatere 2 

ROOT Iy Ve hiner) (CREME) JonoSns GesG eee5 osodhe sce sens saccso'se 6 

ROUUSA, AE OL: 22 coo = acrsae ets cae cresle mba cea ele sieta nis ate teiats Se areas 1 

MATLANS MW al Cobh... o. oe eee nis eee CE eee ote a eerie 7 

LAUT GAD fUP LB DUM TON LEWES. Bs So oose Soccs6 babu SoaoeaodeS Goncnaoaose 3 

Fordilla }Troyensis; \BarrandecGo. os 5.25 2c Eee eect ee 25 

SatteneilawnuwlchellaBillinoseeeee cede sastos seer ee eee eee eee 56 

EvolithesvoullingsteNvialeObo ei. c men beae esse nese eee eee eee 95 

COMMIUNASIVAT EMMONS AE OL Ogee ae eee a eee eee eee 14 

commiunia; Billings)... 222 asl S2 cele sens a) Seieeeisl alee Biiepae ee ese 10 

americanus; Billings) so.08 Sos. 2 Saceeces cise eee eee eee eee 44 

wonincene® Blin og) A ease fen alee et: Pes See Seca sere eee 2 

AD GN MO ROSE See Sei Se yes eice leaps ies ave nia eerae ieee mere erate 14 

BPhvissimescceecme eye eed ese cere shee cb teens he, sepsis semen enets 11 

FY Oe ee ae eet ec eae Me Sean ar Bees 2 

Dieses Oo iio elete Die aint Darel eaa anaes, Seetac Saree eine Peete tate 2 
IFO BA ALOS OCHO Ve UbON TAS ARo ea ac a5 cao coenoea ane scasScecus a5 s0Ac 61 

MicnodiscuswoudiuswElall Speers eaenie sea eceitceestee eee ae eae eects 33 
parker: Walcott) ccss-ccct- e-an epee icceececeseoestee cece 10 
LD AGIORR, IMO SOR Seas Cako dunes 566 be Sd5a dbodda dasege code 30 

Mesonacis vermontana, Hall, sp. (nine casts) ..-.-.....---...----.---<. 13 

Er OLOCAVISVMANS LV Wiall CObU err tee eee eral oi nok ite ee alee ee eee 2 

EE PCT ANAC MOTO ERE) NN Al COLL set neler sale =a tee ae ee nee eeetn eee 2 
Ap ens ones Senne ee ee PPR A eres Garis user) <b a 4 

WOTOMEOIDE eis bone cabSdonG Goon Baba otingoCoO Ss Seo oes Secu doso Seno rssc i 

NGOS CREIROHED, NNN ac tseos8 pacolbono ospcanse Bsaodé aces oness 15 

Olenellusiddingsi, Walcott" (iyv.0 Casts) > scons] ae- eee a enie aloe ree ae 15 

gilbente Meek (fouricasts) tase -e eee cen te necee eee cee oOo 

Gsannoides MUONS ess arene ele eee eats eee sien eee teeters 39 
thompsoniEHalliGhinvercasts)tecsesic ce tee se eee ee eee eee 49 

Bathynotus holopyga, Wall (Giwo casts) ----2 52.5222. 2-22 acces maces 11 

LEROY OLS TALGOHLD, 1B NOI (GOs) 466 coaacolsscéan daonas desasqeagcngesKe 59 

hvtcheoeki Wihittield'(Gps)i (Casts) sasereeeseeeeeae sees eerie 4 

SOO OUEIRE HH Eoig IB ORR, (Gaba Sccnoo GHOboU agg eas Gecibae seacae s20e50 s5 6 

VANOMOCATEDARUUNT MN ILC Ob birt teiatetetatoton stale a mote eet eae eat te a 1 

Onyorocennatis onus Niall COUCH ast maine ee eer eel eee eaten 13 

Crepicephalusti ana: mia COU =e == === ete areola tae alate ee 48 

AUGUST Via COU = am am aie) See io te =o oleate alelerel ea = = alla altel 72 

Piychoparia quadrans, HH: S& W. (sp) ---.- .2c s2ec eosin => fees eee 2d 

CPC NOS ely So NN, (QUE GESe Gaga cate bso sbé dass45 took Sache 6 

piochensis, Walcott... ..--2.--2: =r OSE sowed aeons 68 

adamsi, Walcott (two casts).-.-.- Sas cee aeecls ce ose sem ees 78 

Kou@ap, BME 356 Soon bono osop Snodce Shao esSeon cosSss wee a 

pulcanus; Billinies (sp:)) (one cast)! 22222. 22222. 222-2 - een 8 

kingt, Meek (sp.) ----- dc tioe eat aioe ae Nee aens eee ee 8 

trilineata, Emmons (sp.) (casts) --.. .--------2------------ 2 
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Ace. No. Specimens. 

7447. Ptychoparia nrospectensis, Walcott ..-.-.--.----- ------------ -----+ ---- 1 

AGO ON ins Jel. (2) We (0s) ecb Be heaseuac GonU onoecoooeeSo ce 6 

ROWSENSUS wVWalC Outen eee a sisee ses lae celia wiiesisinietais/s\s Sele 2 1 

‘pdstary daw llbha yeas} (CONAS)) SAS 6as sSao ssoade. dood osoces eocece booc 7 

Ges So doeo Soe Ss, aonb canes SHAa Shas Hod Soo SooeSouIaUseeeor 1 

OlenoidesylevismWialcotteaa esse eee eer clea celes lepers seis sin els eeiatai cra aisiato 24 

marcour, Winibirelas (bhree casts) a2 —-12 ses sc cael ea ciela(eee ie wale 13 

Wansatchensisy Hs Sep Wii (OH CAB) aocee sae sce se veeewerssaisaice ih 

AGO Vale Ae, Nie see cits Coo ays dogeob saoboddeapos sepoosusiae 23 

expansus, Walcott .----..- BNE csi sale ates mate teh eleuwe iuleis dre 1 

SPOULOSUED, MME COU eeGe C6oe Kdacen sae sonomsdn Gado SEUBSHo oape - 

TPR, MNAMIOTAG Bene Gonhes chbods abou Sobobd bos Oscenc 1 

MEVAGENSIS:- MEOKaUSp-)oneele eee ele ale sialnie lea wale cial elo ela aiaa) = 1 

typicalis,; Walcott (threeieasts)as-4- eee = eee ce ee == eee = = 43 

Bathyuriscus productus, HH. dW. (spasteeas see aoe se tse eo ce ees avccmal, Lee 

howell Wialcott (One;Cast)imaso eect oe eeeta- sceselecee == 12 

Asanhiscus wheeler, Mecka(ONelCast) pases ee note ian este e laa aa ta ae al 49 

Forty genera, 100 species, 1 variety, and 2,183 specimens. 

Other accessions of importance are: 
Ace. No. Specimens. 

16783. An important accession of 48 species of Cambrian fossils obtained of 

Dr. G. Lindstrom, of Stockholm, Sweden, by exchange, viz: 

INO MOCO COTO, INUGOWIN Ae goss5.on bebo o65cns cusogcop csbooc 2 

Geuleatu ma AM Oe ee eed eee a aaron acre = sta aya)sfoleeteialar= 1 

ACUMINATUM GAN Ce meee nn Scale osiaies cena cisislseeeisieciciae 2 

Giffonme WAN Cease wate a as ae cia ine ale censiels seelele 4 

USDA Dy INVES NA o bape eaicoe LoGcod cube saeqquadcaod 4 

IPT UDIOG IS, ISIN oS GaSe Ho aSas Bananbe caonos deacee.guac ogeccc 3 

JOOUANCUIRD CELGORREUOT On IER 6 noe GonS osoes0 UadHoU CUoO gg onaosdose 1 

CMU COTM EAM Ore oa ee erate tee eats bateeiaty a eleavelaia aie 1 

JNOBOGUC COUMIO, INDE Seon SoKGcd onan Boss Sopc.oosoda. soscsaa50e 1 

Dolichometopus) suecicus, ANG. - 222.2. 222+ s+ <= oesise === == 6 

INGA OSOIS CHOU, ONTO DAG o be Gok secigsco. na =sachucoDaoagos SecooG 1 

FORO OOo, Uh hil See Ao ssor Konoas Oseues SedeuocSno eKs5 2 

aii. Ibhabhs ss Coeg acess lea sse socot Sbeeobede GopoEeoe i) 

TREY nha Oo Se ea eoteaEe espace olde eoud shasodeooooE By) 

MRO OOO, INE Ses ona ee Sbad UmSaod Syne bUeo Bodaes 4 

FTO MOTE INIM o 5 oes ae a Baa BSS aOO eae OODOCO SBoC 2 

lepigatus sD alma wena aerate alee eaee ie) cna Sassiocie = 3 

brevifrons, Amie eee ae eee eee an eae aiearnecter sels) 1 

PEGLCHLGTUS a AM Oy narnia) a sees ese eee eee ceer ice si 1 

atavus: Tulle epee. SS ee eee eae ante — 2 

gibbus: inn ree eat a corse eis: Cone aeierals sists 3 

lavndigmenis eu allie ee eet oe ae ie era cic. wie S asioreea sain) s= 1 

Parvurons, Wallis sate eee as sees actin a aeiecisee 1 

Olenusstiruneatius, Brun Asses nese ee ae ee eae oe teeei coasts 5 

GvOOOSUS: Wahl aes mer tee mata ete ea eapem aay s.cisia ese aie 4 

Waraualmna spuvuilosay AN Oem es pansies = - seine sciseieseceiasiclsaie a='= 2 

TE ptoplasius SleN OVUS OM Crmaayanale| eee ola < is a snares eee sme 2 

MS PLCOUO DIVE UGU NUS CLL OCS NOt ere erate stant Sele asia aierae ersicmisiei aine 2 

PGULUN ATE COV AUC OLES W Wid Ullasei aa s= a2 scenes ease ceeeisacie scesen ees 6 

TEN) GATE GCE TSO = sass 64GbaKgbs Sens GoCO noes bod euSaned 5 

Loven Am Orpen seems ace sicic cane aseee aersiersoaia 4 

CESsoiiee ENNIS (CASE) pense ae cee csiemien secession 1 
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Acc. No. Specimens. 

16783. Solenopleura brachymetopa, Ang .---- eats oh 8 Gk Joh eee ee a ene ee 4 

holometopa, WANG. 223 0: oie te bo cee eR eee eees eee 5 

canaliculata YANG is oie pee nie ee eee ae eee ae 5 

Hitpeocephatuspoljionuss innts cs eee eee eee eee eee 4 

YO GUGO DUNG) DRA TEMAR AWE WN NES 65 So Sooo oga0o sone cososo0c 1 

Onthisslenticulanis: Nae aoe eons see See ee RIPE be see eee 3 

CLPOTVECLE, MUAANMTS) 2st rasa eet aeiae ae eset e ee eeeiee 2 

Lingulella nathorsti, Linnrs ...-.----..----. atta Spal aS caf al ae 2 

davisi: McCoy. se settee hae ee ee eee ee ae 3 

Acrotieleiconaced, LANNTS sag. o-- cee eee eerie eee eae eeee 5 

Ovolus monilijer, inns)! eee ece ee ee Eee eee See eee eee ee 2 

Bophytonilinneanun, Loreena ses eee eee eee cieee reece 2 

AT ENUCOMLES SPIT ALS, LOT Es aan! =e eee eee eee eae erin il 

Cruziana dispar. Aainnts e552 eee ee ene eee eee eee eee ee ee 2 

Medusiies ndstromi. Wnts eae eee ee ees eee eee 5 

Pavoswe Nat hess satya ces gets ae A Aaah eres aan 1 

Twenty-three genera, 48 species, mae 134 specimens. 

The above collection will be of service to students of the Cambrian 

faunas, as it affords the means of comparison between the Swedish and 

American faunas. 

Another important accession is that given by Mr. G. F. Matthew, 

of St. John, New Brunswick. It adds materially to the collection of 

American Cambrian fossils, viz: 

Acc. No. Specimens. 

16749. Cambrian Fossils from the St. John group. From G. F. Matthew, 

St. John, New Brunswick: 

HOCYUR LES prIMCUUS MEUM OG Sane ee eeeitee eee seeeeee aetenioe se 1 

VACHOCNELEMALEREWU, TLATEG i ecient ole Se ee ra eee ace 1 

Linnarssonia? miser, Billings...-- mike Smeets as tore tateteioete 8 

Orthis billingsi, Hartt............. fee hy ee rs pera oe 4 
Agnostus vir Matthewecstecqcessels senice cee re ooe nee eeenn eae 3 

Wikcrodiscus dawsoni.wHartten. secees cae e ee eer ce eect eee 1 

Raradoxides ereminicus) Matthew,-ess2 aoe e ease eee eee pees 10 

eleminicus, var. suricoides, Matthew.-.-...-....------ 1 

Conocoryphe baileyi. Hartt.....-...---.----- ee ea acs Hoe 4 

Davleyt val arcudta Mabby- sessment aa ie eae 3 

@Bailiellaweleganssitanttiee:-eseesee eee ee eee eee 2 

(Bailielia)nvalcoti Matteaeeseeeereer ee aoe e eee eee 1 

Ctenocephalus (Hartella) matthewi, Hartt....-..--.-------------- 9 

Ptychoparsasorestes,, Hattt. ..-2-2.J.-ee ou essen ees ems ee eReeeee 1 

Orestes wal. liynsites. lath ta eee etait 1 

ouangondiand. Harthasse see eee eeeeenee eee 1 

OUANGONALANA, VAL. QUlOnC. Eline = allen ait 1 

TObODIN HALtt)..<c sive ceehte sce eee One mao pease 1 

Ten genera, 14 species, 4 varieties, and 53s specimens. 
Acc. No. 

17153. Exchange collection, received from Mr. G. F. Matthew, St. John, 

New Brunswick, and containing 9 genera, 11 species, and 

3 varieties, as follows: 

Hocoryne geninum. Mabtheny cats === tetas te eee 1 

Linguletlatagguloides Matthew, o- ss. ise eee eee setae 2 

Acrotreta (?) guirelmiy, Matthew) (dorsall)) 22s. .24s-4ea5e ees aa 1 

iKeutorging latowrensis ye Nievt ieee ee sea esas een eee ers 2 
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Acc. No. Specimens. 

17153. Diplotheca caudata, Matt. (ventral face)----.:--.2..---.-------- 1 

cawdata, Matte (Gorsalitace) pasa. sees 224) asics 1 

ACAONCA; ViaTeNSERiCed> Abbie arson aaa eo pateyse ets stn ensis cele 4 

LENOLRECH GCAULCH HALylsereninee ne sen cso cn een see eae eae 1 

Agnostus tessellus, Matt. (head-shield)..--....----..-..-...----- 2 

lessellus Matte) (py CLGimmn) per seeps testi oss ste ainte leis a= 2 

acadicus, var. declivis, Matt. (pygidium).........-.-.-- 1 

acutilobus: Matt (head-shield)) seessee a. see s)eee coe sets a te 1 

acuiilobus: Matty (pyeidium) js-seee os sea selseesisnces ail 

vir, Var. concinnus, Matt. (head-shield).....-.......... 2 

vir, Var. concinnus, Matt. (pygidium)............-. +... 2 
Microdiscusl pulchellis) Hartounquead)) seas sea eee else sain 3 

pulchellus, Hartt (py gidium) 2222s case 2. S. 3 
Paradoxides/abenaeus, Matta (pyeidium)) posses est elee lee ee = if 

(fragments of free cheeks) a van aasetsces 22 2 occa 2 

(fragments of head-shield) -- -2.5..-..--..-----.---- 7 

(fragments) of pleura) s2sssss- se eeeeeecesiseee eee 3 

(hy postomarand doublure)eeceeecee cesses eee 4 

43 
Acc. No. 

17132. Collection of Lower Cambrian fossils from Cornell University, containing 

11 genera, 17 species, and 1 variety, as follows: 

Hocystites primevus, Billings (two casts) .----- .--. --.. -.5. 2.2 2 6 

iingulellailinguloudes Matthew sasocecno occas cosa eeee esse cee ee 2 

TANNANSSONAARLONSLET SA, LALO MSP iaem ae cea cece cae eas) ac aiaeier= ra 

Orthiscbillingststartty (bwO.Casts)) seee eres see eneceace sce sineee 8 

Stenotheca acadica, Hartt, sp. (Hartiia? matthewi?).....----.------ 3 

ACAD CEE AT tts osacet ceca «co Ot one tera ace sedca cence 1 

AGNOStUSRACHCICUSs LAlbieemeces cae seeieceics cece siencisisesicincsclecas 4 

Hyoluthessdanvianus ys Matthews seccisccessincce neat reese eee eeeeere. 3 

WMacrodiscus pUlChellus. Hanuma =ece eee esse sek ie eeeeieeatee seis snes e 10 

Paradoxides eteminicus, Matthew (two casts).-----.-----..-.------ 6 

COROCOry PRE MAThEWt, PIAL bb. els oa) eisinseinatnleacieteaelecate 4 
Mate wt Tarbes SP rescece ae see bases seen estes 6 

elegans, Hartt, sp. (two casts) scs242-ccecs 2s2econciesse 3 

@anlielia) vatleyt,, Hartt)sp sjasos-\2sns)sseces SaOHCDS 7 

Biychoparid 7Ovbi wHArth ws SPilscs cs seseeteaeccecmisie ele nieisieise sresisie 5 

Orestes, Lartt, Sp. asesesenisssajct aa-lejeeoaise/seine eee 5 

tener, Hartt, sp. (two casts)..-...........- S cpocooceas 3 

OUaNGONAaNA WEHALtbs aa sen sae oes Soome eaesciomcees es 5 

ouangondiana, var. aurora, Hartt: ..-: -----+---------- 2 

The specimens included in accessions 16749, 17132, and 17153 are of 

value to the Museum collections owing to their being duplicates from the 

collections of the original investigators of the fauna of the St. John group. 

Acc. No. Specimens. 

17230. From C. L. Webster, State University, lowa City, Iowa: 

Devonian fossils: 

RAChyPiylumnt WOOAMAN? MWiNLLe ies saise sects sie siesis iioisiesisieieisiaisie 4 

see sere eee ate nas Sk MS injacicivels sie eteieeaectioec 1 

Caunoponaimlanulata, Hialitpeeeeeeeee acres asa sacaeieise cies eiisiei- 5 

Stromatopora (Cenostroma) incrustans, H. & W....-----.---------- 2 

LOGI CLE VQUTHIE El SE WAY boo coo bebe Gace cane Bene anos bane bopeode 45 

PANU COULCES PAs PS eT ate Po SEAN SS ates Dy dain ee etna asi cele 16 



220 REPORT ON NATIONAL MUSEUM, 1886. 

Acc. No.- Specimens. 

17230. Histuliporacecidens, veh. Sc Wil soa- 2 Cone Hore enon ene eee cemere 12 

Clad pond Petes Renee Ree Line aa ob Ae ie SEASON Nara anes Ses cent eae ee 2 

SUES aie BB ra SAE AE Ee eel a eg ca i ea SE ae a 2 

Crimoidiatema ee eee iat Se ea RA ah DE Ho 16 

Acéenoulaniaaunequalis,. Hes Wi seeu secs SA. Pee aie renee 1 

Strophodontavay cuatay Hall Whi 520 Yee ae See ae eos 8 

TEveTsa, MA aN alse sre easels a aan a ewe ea aeise mete eee eee 10 

CONACE, TELS WAN sae ae a moleuaie sels Sacer ee 3 

calvint, Maller? 22 22 22a epee a Ocean a ee 4 

Onthisampressa: Hall 2c 32 iets eeecee ee te sees eae See ne Seeiee 25 

SMEPLONMYM CLUS ChENUIENG CNsts a CONTAC SEreer see neae seem ce ceence eee 1 

Proqueiuenatianus, Walcot se ssseee see saeco sees ee eee ee eee ee 3 

SPUTIENA! CYNUNESOTMNIS, Ay QZOW ee ema ewefe ee neat aaa ae oie eee 1 

disjuncta; SOwerbyeseoscn ee sass ea cece meme e eae ereeeee 21 

hungerfordi, Hall ...----. SORT TM ANE, Te Ser Se\e ate one 27 

OT CLES SET EG NV OVE AC Fe A Oe LUN eed Rife esa Syl Den ae ee 14 

Atrypametioularisy (inns: a2 Hee ee mee ote eres te eee mee osc neces 35 
asperd, Halli-2: 2520 Hue au ete eee tes ee eek cee aeeee 16 

Griptonellaucalvint ME Sc Wi eee rise eon ee eee eee eee ene 5 

Plawyostoma!2 <2 sacs ste aee sates eee ee ems cece one eeeeee as 2 

‘LOLONCMA SD o.2 5.8 ac sae hoeteis hs Se oind bee Ne» De eet eee eee 3 

Beller opRons ce soph das) sins cs Wa ae ae R Ee cel cas heaters eneeaee ee 11 
Pleurotomariajsp tins as eae O Ce eee Ey. Ce EE Ee Se eee rarer 57 

Naticopsis gigantea, Hall......---- Bee EF oan Re cee eaters eet 26 

Twenty genera, 30 species, and 379 specimens. 

The collection from Mr. Webster contains many fine specimens and 

is a desirable accession. 

Acc. No. 

17342. From H. C. Powers, Beloit, Wis. : 

Trenton fossils: Specimens. 

IBUthOTep is suUcculens, Elalme seme sere se tee mes ee rtalsoi arse eres ae 5 

Streptelasmacormiculum, tall face. cceeiecle tae ecicceea heme eects 16 

Orthisitiricenarias Conradeece. soe scen eae eee scone cee seer meee 9 

SUUGUAARATA. a © ONTAG son sees ee ena eee nie eee te eee eeeeer 18 
Streptorhynchus deflects, Walk ocaaet cece san see om ane clameeeeneree 8 

ilitectus Sean oes ces Crests certs acetic eee ee 8 

Strophomena eendesata, thlallens See Oa. ses leva ercieiiele seein re tee 13 

Rhynchospira quadriplicata, Miller .....-....--.. .-.2-. «---+-..----- 17 

OGRA OR REOR oo SODA SEO UEC OCS ERM AGe EEA e seb Gabo obsdoseecccodc 55 

Cyupricardites acta.) Mall ooo e)< 2 Sate ole atm atele feat ale he ie teal oie 9 

DENMCOSUS, VAM 2 ee ee ae cee eee ree nek aoe 6 

TOUNAGEUS, EVA es eee eee aes eioeine eee teeieeer 12 

Ambonychia,lametiosa,. Wall 2... 2s aS eee enon see. enter 5 

Tellinomyarventyicosa. Halo aoe seen eee ae lela er imetelaeiel 2 

Modtolopsis superba, Hal 2222. Sosa. 2 ee eeee mee eee ieee 1 

Pterothecaaitenwita, walle sos cso see cee een eee cee eee eens 5 

Hay olithesbacone, WW iibi evr 2-15. oe re seers oie eet ain ele Pere ota ataler mete 6 

Maclunealbigs but pratense aa eelace see setae see settee e ain z 

Bucaniavexpansalallieeemces ss cee ie steele ae alate ete leita 2 

buck Wiiritield e2: so6 2c See ec 2 ete Sones ee aieetete 5 

Bellerophon wisconsensis, Whitfield .----..----.-------------++---- 9 
DilODALUS ASO WELDY, scene tn cee yn eee ee ee See eee 12 

a 
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Acc. No. Specimens. 

17342. TP OCLONEMOANUCECN CLI) WiDTbielGy=):2 = se teee cone iscicmetewicce cee access 6 

DelortensiamVihnuheld ee sere er Ae ec een cna Wipe ibe jaalnh 

Kaphistomalenticulanes salvetires =e onset tase peels a4 Saas oer 7 

MASON, El alee eke sy actaylelas eden 0 Ae Seta isate cide ae ecie s wie 4 

EeUrOLOM AIG SULCOMCAs Llalluse mene cee |= see erect eee niece 8 

VEL OVOPE CNS Picwe siecle se eerste ate etet slate oiake ote sieiicie eee seiee Leiceies 1 

SU UL TEs) ClONg AiuUs.) Comrades sepsee stat iay aes ae asics ee 8 

MURChISONta gracilis: lalla megane se eosin ele eee este ceils 6 

tricaninata; Eta eas See ea Sete aap ha ae niece cies 8 

Relaclenas,| Salter yee vrei ope y acer SN ray i eee 11 

Gontocenas.occidentalis,) Hall lpaaaaeenee eee are eee eae aoe 2 

Oiihocerasemulicameraium. ela See eeee eee ae eee eee ee eee 1 

CAchnoceras)belotiensismaWibiteseee cee eta eels coe 6 

iPhnagmocenasijabulites | Conrady ssaeesaiasece sass oases sescie s 15 

HilenusrovatisyC OnbaAdeeset see kes eee aes ae eee oe 9 

Dircelloce pica lwis,? Vocy rest 5 heey Salctn epee Se Se ae sae eens 3 

Twenty-seven genera, 40 species, and 339 specimens. 

Mr. Powers deserves credit for sending a neatly labeled collection of 

Trenton fossils that contains a good representation of the species named, 

some of which are very rare and in good condition. 

Ace. No. Specimens. 

16684. From D. 8. Deering, Independence, lowa (November 10, 1885) : 

Silicified coral, probably of the genus Michelinia, species un- 

IMO NV te Ses ainda s etre techs ray SUIS Guay =n See cal cpa RU ehhh ee ANE 

16763. From Frank Burns, U. 8. Geological Survey (November 10, 1885) : 

Trenton group, Maury County, Tenn. : 

Columnaria alveolata, Goldfuss...--...---- Jpeecodar acdh b= AS arsonnosse 1 

16782. From H. C. Duvall, Washington, D. C.: 

Devonian, Charleston, Ind.: 

INWGICOGIINUSH VCFREULLE OOS bis smeicinsice = aan oe otseineeel= saeinisee Senate ee 1 

17280. From W. A. Finkelnburg, Winona, Minn. : 

Trenton Limestone: 

ASCBRUS DOT Anan, Lally(CASt)arce cjesea see os) - a eee eta eeieeie = sees 1 

platycephalus, Stokes (cast) ......-.---..------- e200 -200 cece 1 

COLPMeENC SEN CIOs a2. ae oelsnseteaiseiemine Salas e ere ec ee Cesk en eens 1 

Potsdam Sandstone: 

Piychoparia fraements of four/species))-4-.c-- +55 ee -o56 secs eels sees 4 
17379. From Wiley Britton, Springfield, Mo. : 

Products) seman eviculatus) e's )ss scary nen seca cmeta eee eels soe cec ic sacs 1 

SPUN ENG: LOGGING -:- rain)= etntatee Napa oe cia a wpa cays tales oe eine oe Lee 1 

—-. An old accession not heretofore recorded (Catalogue Nos. 15054-15078). 
Stansbury Expedition Collection: 

Carboniferous fossils: 

Zaphrentis? multilametlatum, Hall ..... 2.2 .cccee coence secece cccccs cone 9 

Siang burnt, alee ee see easyer mark Soya Aon teem a eee 5) 

AUEDICYULCUM ¢ 116 C5207), mel cyl Wee oe =a erate ees erat yee ar et ee en 3 

EROCUCTUS SY 68 iscinja.s tay hee AelelN eee sw eRe en Gees een NO 

C0100) OLD ese eee ets Seen see Ba ee LN ra IA 4 

semunetioulatus, Manuin) s=-e-)s aes sane) ec eke moe eie wesc 2 

Citonetes granwuliferd, ONGME eneses- cet eea se acns swe see eee «cae eos 2 
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Specimens. 

SPiiferascamenaca man uilMweerers weptem sate eit tee ate eelel cere free Serene ee 2 

OCLOPUCTIA-D SOWELDY eae = aa = = eee aaeenaia stele eee aee § Sata code 4 2 

BP iAbre wo ee eS a STR OIN ES. i Fe nr A eereperets ee A vores 1 

Reizia: radials, Mnillipsietes so ceeseas chavo ee mci eee eee aee eee 2 

Athynisisubtilita. Halas ees, Heiss eee er ace epee eee ete sine se ete 14 

Lellinonyauprotensd jell allie: arco nai elaeata eas eh eee te ear 1 

Cyupricandiaxocadentalis.sliall |e see eee ee einen neice e eee ae eee 1 

Alllorismastenmunalis. Flallie oo). tte elena emae eee ise ohetae sete tee aor 1 

Aniculaticurta stall coos cession et ota eeaene Seal se eee ene a ete 3 

leurotomaniacornwla, Hallie) peaaiete sek ses aatnino ee eine en ceyee ee ieee i 

Euomphalusisubplanius; Hall. chactea-cetsescenenen seeeee meson eee ae 2 

SHiEpLOnYNChUsrcnEenist-td,/ balls see eee eee ese ae eee ee ail aera 1 

AOU NEGUAO 3355656000 6502 concSU0Ss0 ODoSdb sob Sogo Deeob is cHoS oSaSSe 1 

Fifteen genera, 20 species, and 59 specimens. bo} d ’ 

This is the Paleozoic portion of the collection studied by Prof. James 

Hall and reported upon in Stansbury’s Expedition to the Great Salt 

Lake, 1852: 

Acc. No. 

17366. Collection of the Fortieth Parallel Survey : 

Carboniferous fossils: Specimens. 

PAT CIE OCLO NUS: Naim atta ateia stelae inn un le releteyaia le ciate lala einieeeiate meneierseeeisiete ae ee 3 

Crinoidalveciunims (ourlocalities)=assses-- sess aaa ee eee eee eee 4 

Spongies? 2) (bw OLocalities) (2) sees ae iss eerie cheer arene ea 2 

Zaphrentis stansburyt, Halli soo soe -ascse sacs hecte se eee eee eee ees 1 

SUPIGD RO Rope 6 oO ee OS Ob Gaooleono Bb onaaounD Gsocbs ChcioeG nooo dodo oes 1 

Fusilina cylindrica, Fischer (three localities) .---2:-----..-.- 2-2-2. 6 

enestellai(tiwo localities) pase ease eseaee= se seat eo eee ee ae ees eee ae 3 

LETQEDOIDS SoA coco oto bbd0s cosehsosboo0 sodese basa Sood boss boy ek stee i 

IDIS COG) sasondoson enbacooe os05 0bb5 banso0cds0 VeSe Bho HoDo DSUStoodsose 4 

ORGULES aan oe canines Sen une see enone bine se De ene een eee nee eee ee 2 

Chonetes pet nas sce t cs te aeieee = one ene alaeeee he eeeies seo eteae eae eee meer 1 

GQVONWUS CTO soc eie me cere nets eee ma eetin Ga sineattoe ae See 2 

CREP TR ONIGIO Bassas Sos cindosicdep oto ce. sodoob eqoo.coa9 Geae 1 

Productusvcora; W' Orb. (tenlocalities)\e se. s22- oe iecem eee eee see eOO 

nevadensis, Meek? (three localities) -.-.....---.--------.. 12 

(SevenVlocalitres) essere asl eee eee ete sare nee aml, 

GUMTGOUC IIE MAINO 1 = Serees Sk 50nn CoeSoo SobeScbobees ooaehc 2 

multistriatus, Meek (three localities). .----...---.---.------ 12 

Longispinus i SOWeLDYA tose eee eee eee cer ene teeta eee 5 

punctatus, Martin (two localities) ---.-..---2-.2--.--.. 2.6. 3 

costatus, Sowerby (two-localities)- .22-.2 2-2-2222 5-25). o oe a 

COSTES VAT) oUt Sie ch ae e eee eee aletne Selolets stemetaya eaters 11 

subhorridus, Meek (four localities) 22252 5.---2= sess eeoe ee 23 

Orthis michelini, var. nevadensis, Meek :. 252. . 2222 cece. ceca ne cook cece 1 

Stireptorhynchus crenisia, Ebillipsyecssseee sets lees ae easel 3 

Spinifera (two localities). 5+ -eases ace eee eee cl se = anise eis 2 

Retzia radials Phillips cet. cee ee eee eee erases Ste asec een eetace 10 

Athyrissuvtilita aia (hwolocalitics) esse sees seee sees eete esele =e eee 

BELO Hoa ea S oS So. 5 AAAS ee OG DOO OC SuGa Dee Ss SOc cABO a aqee ndochoact 1 

Rhynchonetla uta Marcoueenas ccs ase eee eee eee eee esse eee ees 8 

Dentalium (Gwo localities) .. ..-- --r cece sccere cece cece ccreccsccecces § 
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Acc. No. Specimens. 

17366. TECUIG ROD UNO Boos Shes eeco casc Bh cH oo poSSar pee S cose Don oMicepe.uacs B50 5cC 4 

carbonarius, Cox? ? (two localities) .............---....-- 3 

(OWN CLUES OA soe ake ceeds ckco ei bo6e 6A56 565.6656 Gdod cose Haeaeacdecor 1 

NRW TEHAG (Ge aenitnes)) Hoses Cob Ses e55 cop Soose os eHe soeSsebenenoe 13 

On (Cn) WewelbiaiGs)) ao Gece 45 Bese poo ceases ibcon. aoe 5656 18 

CUP LO=CAT AINE Qe Wits atsicine) ai ateloie beim etale ey alsietajo is) naieroiate Q 

parvulus, H. & W. (two localities). .-........--....-... 10 

Hamondas ((bhreeocalitiespesce sae eee ie oer aistecieteat ae occa 3 

IVETE (06S Bae sd pe68 SASaE6 s255 coc8 Heseessbeeaoecosne sAo0 sees acer 1 

WITOLD Soe RCE Bee Heche hase capo cde sconeseone Scns coco éhceeeo boos 1 

VOGREOT ICS EM UO fe SS 656 sosccoEeSseD CBee E500 Noss seSemeCcee 3 

aniculoides Mine Rap ieee eile teeta niente ae eialetetetels a tafel are = aieeiate 3 

INUCUUNA DELUSTTIAt StOVeNS eee Se eee ee ae ete sete nines oie oeieton 3 

SCO OLRM IG Sa 8b esos moos Saqe pogc choo ecco cabo eonS Depo EOE 

Schizodusiovatus,|M. S& Ee, S23 Soeae eee tee ae aware cele neceeeeaesceceacae 

Cunting, Mn Soe yao eee eto eiecioeon civic teiseisleraaiosice 

JEU OTRO OPO RID GE tc, pac ba Raden SS OG so Seda .ca.5e ba obbe Sooo dade sodas BHOS 

OOS: NURS Sab Ano ooSead ones ScuBSE CbobGE eaueIoobO bHOD 6 

Twenty-seven genera, 49 species, and 318 specimens. 

— Oe 

The collections of Paleozoic fossils of the Fortieth Parallel Survey 

were taken charge of by the writer in 1882, and as his time permitted 

the material was worked over, identified and recorded. The original 

field-labels were largely with the specimens, but the identifications 

made by Messrs. Meek, Hall, and Whitfield were largely lost, except 

in the case of the figured specimens. The entire collection has now 

been labelled and turned over to the U.S. National Museum collections, 

the present accession being the last. 

Acc. No. Specimens 

17284. From the U.S. Geological Survey, through Charles D. Walcott, in 

charge Division of Paleozoic Invertebrate Paleontology 

(catalogue Nos. 14999-15053). 

Carboniferous fossils from Eastern Tennessee : 

ETI NODUES BINS UooaecS onaece FOSb00 SE AROS OO ehed SeCninooboS Sa60ne 10 

SUEDLOLNY MCHUSICTENASUTLG,) Mant saa aaalaa ai actateeiieis a aie ante 

CROMELESIGMAMULUCHA WN Oey kta ieetentela iain efaiaeet=isieiniasee th sesee 1 

Productus semireticulatus, var... ..--<----- .--- Sbadto cocé goodies 28 

seninchioulacuss Marbinie sca osstsceese cot eee e ee cnee 9 

SBS US chase Coased céds batho bdedinenesocHopaadcds osonse6 4 

SPU Ci A OCKY MONTANA, MalcOUen acetate cise nia eiee anise tae elles 15 

CU rlineata;tMartinesacis- cess secs sen etes cau citesctasre 1 

BPe Pisces a ee ate tare are Stairs apse Sia! Sues Ne ene sitar 4 

Riynehonellania Marcoumess seen sees acme clone eae ees 1 

etziawerneuliane, Hall ssseansa sco ciesiscccse seis este ccsss cesses 1 

PAY TIS ASP wets a nis See Ae ace a cle lee ett aate Saar ee lee eh sees 3 

ERGOT ALLO UVUIVULCLED ELA let meee ieee aye meee oe eee tienes 1 

IE ROMUCTUS) CONT s aa aes ae Race a ee eee ee es AOS S ES eae 1 

Ten genera, 13 species, 1 variety, and 83 specimens. 

Silurian : 

SEN OMOALOD OTA BP sith aa snes Re atenisre cates id ae ee eee Ria ye Boece 1 

Chonetesss patos so cc eeaa seen eats Desa ive cs tawiee saltecae als 13 

OFARURH Soin crvisicionsn ele rem Mae eM Dr, sient PU RR Ehy iG 2 
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Acc. No. Specimens. 

17284. JEG UK MAND S54 so S60 sS055o skoe5ss5h54 sho0 Assen} cosh etices 50 

I NG KO) TORE R05} ko 55 Sogo oe esos deeb eno soccos Se docd sees cued 1 

Bentocwlammenisp wenica silane sree eae meee eye ae eee aaa 2 

Aviculairhomboides: Halls. 2.5. S22 S/S ees erase eee ere 1 

hevlin ony cmcun ion @ Glalll eases ale eye eens cle epee era eerie tsetet atte 2 

JECT G DOO UTniGie, Ni TOUR TS BA Ns Be Bk oe koe coe choses cons 21 

Calymeneicluiton?ailalll Bee ee eae ane ee See: eee ee erae rarer er U 

Ten genera, 10 species, and 100 specimens. 

Lower Silurian (Ordovician) : 

Nijeprelasmancorniculund, vel alleaneie epee eet eee laa sees eine 1 

Monticulipora lycoperdon, Say ..---. -- eee ee raise) seine elles 21 

J EXO KCHRD) NORE TREGHGI, VANE Sok eg ca scsb 45 secon eacd secodedsods 1 

IGG RMANG NEPUCAIE IONIAN) S65 hea o sass boos Sqooas aces soda nose a 

Sirophomenaralternatda © ONLACs=s eee eee ieee eee ee aioe eee 20 

Onthistestudinaria, Dallmann assameenee nese Se eeeiee se eae ate eae 35 

occidentalis ilallye eee eerste ate eee eee ae ieee ee eee teers 9 

(micenaimd,.€ ONTAGCY Reese ease eee eee eee eee eee eee : 17 

Rhaynchkonelacapag. Contadiee sees eee eee eee eneree alae 24 

ZL GOSprrvanrecurvenosind, Walle me seis einen neice eeetee elem oleae 2 

Cypricanditesauincnellt, Sallord) eee eee ae seer as eee aeees 1 

Safford erally, cee se carse etna acm hne tte ere vere cete 3 

Manchisoniamillert; Halliss ose elt 225 ose ese nese geese eee 6 

TOMO DIGI SDSS Bs e553 6 Sobise soooe J 2n6d Ss o0n5 sooses Sous seedcoed 1 

Or thocendsvancwolinatun, obiallle ts saree sea tee ees eee eineicies 1 

yeaiiin lal oc oh cb es co ce cone Salseeciadeo neab ened 3 

DQUnanites (Be? ees meen aisle Sols Sesto aetna eo eee nie re mmne 2 

(QUI RIOOGRES. GH Sars pace CO MeO aS OOrtS Bact Hon Coa Io SO RCC meee Sas 2 

Fourteen genera, 18 species, and 156 specimens. 

17365. From the U. S. Geological Survey, through Charles D. Walcott, 

in charge Division of Paleozoic Invertebrate Paleontology 

(catalogue Nos. 15148-15165). 

Carboniferous fossils from Nevada: 

Athyris subtilita .....----- jude Oh eee a ee BE ees 47 

S]Do Yossc oben cogoh0 conned 6ouSoS 6Sen56 boc nSSHeeboq So 550" il 

Dis cinas Spe Vaceosaeee Sees sales o elsetloe stan» oe eee eet eciae 2 

(CAROLE 10S, Ynceson sedoss cbseowasdeorbaanas Hosta Socsos cote 2 

OPUS osca con Senobas Gesens SeuoCe code Doo SES ce Sasa seDase cooase 7 

IE OT a eE BO OOS SGUSEe SaNCRd Hosa Cob abb oo obeced soso HSoocb SE 3 

Perepriatula nastara SOWeLD yi eeeeee a aeee eae eee ae seae ee cte ae 8 

Streptorhynchus crenisiria, Phillips.----.-.--.--------.------<.- 5 

Sindy Karen (WMS (Sb Wop IaleN)) Goi coee ascdooes cacoas ocbbctonseee 1 

TOCKYMONUAN Gd NAT CO Danae ieaele ei eee eater WY) 

CUR MIPS WO Consae caaseos Gon aS 5 sce sSooKoSeus weee 8 

HIDE, WER HUG), se met come cooS C00 obs SoKste as Soeace 4 

Spinufeninarcristavd. SchlOunelM jae ere eter ae ieeslet ella alates a 2 

RALLIES, LAMM OS} 45 S605 obese Obn edonosSto pSoeSa pans Sa6e 7 

JOMORG DAKO was a6 sdb oo eae Saab ooeD cesclbs seca sogee9 c2esss scoe 1 

Twelve genera, 15 species, and 107 specimens. 

17448. From the U. S. Geological Survey, through Charles D. Walcott, in 

charge Division of Paleozoic Invertebrate Paleontology. 

Devonian fossils from Nevada: 

Rhynchonetlaisuvuata; Hail? 2222/22 2 eye eeetete (alate a) eee 7 

Guplicata Hall ees oc seen eee ees sere cheat e 6 
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Acc. No. Specimens. 

17448. WNGECLCOS PINE CONC IVICA WEE Al teratalniay <.ah= = /arctelalwimiaielc'a' Unie jelche esi BH 2 

NRT DO TAGECOLUN EF A UVLO coco ed Sb Senden SG cece Cette HaBbdd tobe 32 

JERS IQUE OS, LSE SOAS YS SaR SS abet Sones Gods CaBHecee 6 

Dee ee a ee eee ieee eee acta heroin aint wiato naa Seem eto cet als = i 

SURO ICT ORNS oa S hss 3655 conn ok Sob oooe moKeco Be secubSeaHese 4 

Onihisnimpressa.stlallt, casa eee ets seats soso cieseutY smetteline sy som etas re} 

Danguias (like Ls lige, Hall) cassecaensst steeds sSoeisesmeseaat 5 

PENtaMerus LOS NAL Wiel COU saalqseheslycicieitcen ones eee 45 

Cyrting hamiltonensis "Halle hoenmecselalsise tee acs) Seal ceetn i 

BH ERE Sonido Sbboeo deck SAAS Se pKeeSse Sco SA45 Geese 16 

SAS OGO TDS GOSCNS GQ65 dagbS6, oSsn SooUlosoaEs SsaeGde 32 

ZN TTUEHICS) oboe BAER eSB Canoe CHOC ag ob ES Dé Ob Od DOD OCIS SOEuOBECOOE 8 

SPATIPCHABY. F< 2 5) ak a's a0 atte Seu etoteee aiea eremlares oale eel eins anys 3 
VENA OCGA) CARE ee AAO SCE IES OCIA YO os MATT tery ees a vi 

oO 

a SIE SOG Ooe6 CgndlndSa tbe des obeshonosdes shd6r 2 

JER ORE Ves See anIa Be GAS CIOO Se EB OOO SHO SHO acbbReeconluEgadda aes 3 

TET OOOITIE AR) US HS ABS 5 OR OCCU GS OOEC. Dobe DSOSEO tL SboU od ae eee riek & 

Riatystoma lineatum, ? Conrad: ae-eace sissies eee sleae eee 1 

TROON KARTE BO CHAOS OED TS SABe aes ane Ses ener eer y e nei 2 

LEANED DION isSeepo aobo 55 66d HaGk Gopo cCooMA bobo sdo boboeees ded i 

MODLOMOTP Aw SP.) tance caters Sasolonels ss cisas ss sissies see nce as 7 

IEG TGRUIITS GOST Boo Dan aoe Cono eabade Se canobo Meee EKO neeHae 1 

OPULOCTRUGE SIDS BoseAo DOSOLU SOO SSO E REA Ano ABeHO ACSIA mee ee 1 

OPENER Beg gaa eno hbicuss See dep saeeon doaadoeseceeseboen babe o 

Nineteen genera, 27 species, 1 have and 213 specimens. 

This small collection of Devonian fossils is of interest, as it shows 

tie extension of the Devonian fauna into southern-central Nevada. 

17236. From the U. 8. Geological Survey, through Charles D. Walcott, in charge 

Division of Paleozoic Invertebrate Paleontology, 3,500 specimeus of 

fossils from Devonian and Silurian strata of southern Indiana and 

northern Kentucky. This material has been labeled, with locality 

and formation, and distributed through the main collection to be 

studied when reviewing that collection. 

WORK ON COLLECTIONS. 

The direct work on the collections of the Museum has been the 

recording, identifying, and labeling of the material mentioned under 

“ accessions,” and a continuation, as opportunity offered, of the arrange- 

ment of the old collections of the Smithsonian Pacheco The latter 
work has been very limited, owing to the writer’s position as paleontolo- 

gist in charge of the paleozoic: paleontology of the U. 8S. Geological 

Survey, requiring him and his assistants to devote the most of their 

tine to original work in connection with the Survey. This work will, 

in a large degree, inure to the benefit of the Museum collections, as the 

material studied contains many new types and large numbers of species 

H. Mis. 170, pt. 2——15 
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illustrating the stratigraphic and geographic distribution of life during 

paleozoic time. 

There is at present quite a large amount of material transferred from 

the Geological Survey that can be placed on exhibition as soon as cases 

are prepared to receive it. 

A list of the publications which appeared during the year, and which 

were based on material in the collection, will be found in Part rv. 

The systematic collection of Cambrian fossils, commenced in 1884, 

together with the formation of a collection of material from the typical 

localities of Lower Silurian and Devenian fossils, has advanced, and 

large collections have been made as the means available permitted. If 

this can be continued, there is, in the near future, the prospect of large 

increase to the collections of the Museum. The direct field-work of the 

geologists of the Geological Survey will also add to the collection as 

soon as the material is studied and turned over to the Museum. 

Other sources of increase will be from the accessions by exchange 

and the contributions made by individuals. I think the latter source 

of increase will enlarge when a portion of the collection is placed on 

exhibition and parties interested know that attention will be given to 

the care of their contributions. 

With all of the above, there is still a source of increase that can only 

be made available by the use of a collecting and purchasing fund. 

There are localities that can not be properly visited and collections made 

by the officers of the Geological Survey. On the northern border of the 

United States, in Canada, New Brunswick, and even in Newfoundland, 
it is essential that collections should be ebtained for comparative 

study. 

it frequently occurs that individuals who have given years to col- 

lecting in some locality desire to sell their collections at a relatively 

small cost as compared with the expense of collecting. When such 

collections will fill gaps in the collections of the Museum it is very desir- 

able, if the Museum is to take a high position in this department, that 

they should be secured. 

The American Museum of Natural History, in New York City paid 

$65,000 for the Hall collection, and the Museum of Comparative Zoology 

of Cambridge, Mass., has purchased large collections of Paleozoic fos- 

sils. The National Museum does not need to make such large out- 

lays.of money, but a comparatively small sum, available each year, 

would, with other sources of increase, give a collection worthy of the 

Museum. 

The collections are now arranged in sixteen table cases in the south- 

east court of the Museum. With the exception of writing out the labels 

in four of the cases, and the addition of the material from accessions, 
no changes have been made since the last annual report of this depart- 

ment was submitted. The number of specimens was given then as 

follows: 
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Specimens. 

Cambrian’ es-)-cce. Sis Dea tate sletataete ices Gin varatbete ne cls Sa icieigis 10,848 

Taya PN oe eee nS SCL OO OO ae 12, 413 

VS WO TMA Are ss a chee els a are ae cre erey cle sisi wire pa de 13, 548 

Car OMTFENO WS) oo Nes lees aerate career loon Get eree els Sane arlene 33, 688 

IROPMTAM RY eiee Seis eicis © we eae oto eee oie SIs Sere ce eisiscte 1, 892 

Groemsycasts) (plaster): Sscersmomeiaclecte sinc: cise stele acis's 255 

TRG tiene SAR SS hese NR args OR Pe tice B/E 72, 649 

Oo 

To this must be added the accessions of the past year, 7,833 speci- 

mens. The last number entered in the catalogue in June, 1885, was 

14850, and in June, 1886, 15460. 





REPORT ON THE DEPARTMENT OF INVERTEBRATE FOSSILS (MESOZOIC) 
IN THE U.S. NATIONAL MUSEUM FOR THE YEAR ENDING JUNE 30, 
1886. 

By C. A. WurrkE, Honorary Curator. 

The principal additions which have been made to the collections of 

Mesozoic invertebrates during the past year are those which have been 

sent to the Museum by the U.S. Geological Survey. Only a small part 

of these have been registered in the records of the Museum; all the 

others having been cleansed, ticketed, and placed in cases in the north 
baleony of the Smithsonian Building. Our records show that eight 

accessions have been received through the Museum, all but two of 

which are small and unimportant, One of these is a small lot of Creta- 

ceous fossils from Mexico, all new species, the gift of Sefior José G. 

Aguilera, of the Mexican Geographical and Exploring Commission. 

The other is a collection of about two hundred specimens, represent- 

ing about seventy species, from M. Charpy, Director of the Museum at 

Annecy, Haute-Savoy, France. They are of Jurassic and lower Creta- 
ceous age. 

The work of arranging and classifying the collections of the Museum 

has progressed during the year, and has reached a condition in which 

the collections are all accessible for convenient study, but nothing has 

been done with reference to their installation, or their separation into 

reserve, exhibition and exchange series. 
The work of arranging and classifying has embraced the numerous 

collections which have been for many years in possession of the Mu- 

seum, some of which had been damaged and their labels destroyed by 

the fire which occurred in the Smithsonian Building many years ago. 

To identify and arrange these collections has required much labor. 

Kach specimen has undergone the process of identification, cleansing, 

recording upon the Museum register, being numbered in paint, labelled, 
and finally arranged in trays, drawers, and cases suitable for conven- 

ient reference. All of this has been done, as far as possible, in accord- 

ance with the prescribed usages of the Museum, but often, in the absence 

of precedent, it has been found necessary to devise new methods of ar- 
rangement. 
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The arrangement in cases has been made as follows: All collections 

whose entirety had not been broken, or the specimens identified and 

labelled, were transferred to the north balcony of the Smithsonian Build- 
ing and there arranged according to locality. To the collections of the 
U.S. Geological Survey a green tag was glued upon each specimen, 
bearing the accession number of the Survey. All the collections were 

arranged in cases geographically and a card index made, by which 

every collection can be readily referred to. 

The second class of collections embraced all specimens that had been 

identified and duly recorded on the Museum register and labelled in the 

proper manner. The temporary arrangement of this material in the 

southeast court of the Museum has been completed. 

The present provisional arrangement is purely stratigraphical; only 

a broad biological classification having been attempted under each geo- 
logical period. 

The many valuable type specimens belonging to the collection have 

been arranged separately from the stratigraphical arrangement above 

mentioned, so that they can be conveniently studied as a whole. These 

have been collected together and reidentified by Mr. Marecou, who has 

published a catalogue of the same in the proceedings of the Museum.* 

During the year, 1563 entries were made in the Museum catalogue. 

No estimate has been made of the total number of specimens in the 

Museum collections, nor any attempt to group them into different cate- 

gories. 

*Vol. vill, pp. 290-344. 



REPORT ON THE DEPARTMENT OF FOSSIL PLANTS IN THE U. 8. 
NATIONAL MUSEUM FOR THE YEAR ENDING JUNE 380, 1886, 

By Lester I. WARD, Honorary Curator. 

Comparatively few additions have been made to the collection during 

the year, the most iinportant being a series of 33 species (93 specimens), 

presented by Mrs. H. C. Beckwith. Most of the specimens in this do- 

nation were collected by Rey. A. Lakes in the vicinity of Morrison, Colo., 

the rest from Golden, Colo. 
The other additions consist of specimens sent by the various cor- 

respondents of the Institution for identification. 

The routine work in the department has been confined to caring for 

the specimens as they have been received, and in boxing up and send- 

ing for determination the large mass of material, which has been aceu- 

mulating for many years. 

In September, 1885, ten boxes of miscellaneous material were sent to 

Prof. Leo Lesquereux, of Columbus, Ohio, for identification. This 

material has been accumulating since the founding of the Smithsonian 

Institution, and had become of such magnitude that the question of 

space was a-serious one. In working up this material Professor Lesque- 

reux has found much that is incapable of satisfactory determination, and 

such has been discarded. On the last of May, 1886, these specimens were 

returned to the Museum, all carefully labeled. From this material Pro- 

essor Lesquereux was able to determine about 150 species, of which 
number 107 species were new to the collection and 14 new to science. 

PRESENT STATE OF THE COLLECTION, 

(1) Total number of specimens of catalogued material (exclusive of my recent 
collection-stillim: hand for shudy)) pass. os-se4- sane eee aes saeco er scicoer 7,439 

(2) Number of specimens not specifically identified (mostly fossil wood)...---- 1,713 

(@)) Weenie wer pak ase ko toheos Gobsoobeosodcoibcob gonads ce stesihogosic 5, 613 

()e Number ofespecimens) discardedeeeesera asec ie se a= sta ate rm aia elm ileal ee 113 

(5) Duplicates now stored in the Armory Building........-.-...--...---.---- 1, 091 

(6) Number of distinct species identified, catalogued, and installed : 

1PRIOPAOLO pedaas dopodanentics Gada oad Sep HOBeseOOOn EES dab oom So6 33 

INIGSO VUNG pu asbemeouenlaans Good LHe Seda beaons sabeuo cocdbobeBenkies pee LOA 

(OIOWONOs 6 55 aarees nootcoGoosoLu send dedodu BbbaeoonEeSoon.ccmasesd 548 
1, 072 





REPORT ON THE DEPARTMENT OF RECENT PLANTS IN THE U.S. 
NATIONAL MUSEUM FOR THE Y&AR ENDING JUNE 30, 1886. 

By LESTER FI. WARD, Honorary Curator. 

The largest and most valuable addition to the collection was pre- 

sented by Dr. V. Havard, U. 8. Army. This collection, from Texas 

and the Southwest generally, contains many species new to the 

herbarium and also some new to science which have recently been 

described by Dr. Asa Gray and Mr. Sereno Watson. Quite a number 

are species detected for the first time within the limits of the United 

States. The collection is particularly rich in Composite, Graminece, and 

ferns. 

Next in importance is the collection of a bout 1,000 species, presented 

by Mr. William .M. Canby, of Wilmington, Del., which is also rich in 

western plants, particularly from Calfornia. This with the Havard 

donation added over 1,500 species to the herbarium. 

A fine collection of nearly 350 species from the Yellowstone National 

Park was donated by Mr. Frank Tweedy. These specimens are doubly 

valuable as they were used by Mr. Tweedy in the preparation of his 

“Flora of the Yellowstone National Park,” recently issued (Wash- 
ington, 1886). 

Mr. C. G. Pringle has presented a set of his Plante Mexican col- 
lected in Mexico in 1885, most of which are new to the herbarium. 

Dr. Edward Palmer has also donated a set of the plants collected by 

himself in southwestern Chihuahua in 1885. More than 20 per cent 

of the collection consists of species new to science. 

Mr. Gerald McCarthy donated nearly a complete set, about 300 spe- 

cies, of his North Carolina collection of 1885. This distribution is rich 
in grasses and sedges. 

Besides the above donations there have been many others, of varying 

size, from nearly all parts of the country, which fact goes to prove that 

when the existence of the herbarium becomes more widely known the 
influx of material will be rapid. 

Nearly two months of the first part of the fiscal year were spent in 
completing the card-catalogue of the Joad collection. This collection 
consisted of about 10,000 species, 9,000 of which were new to the herb- 
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arium, for which cards had to be written. In the matter of practical 

working, this card-catalogue is found to be of great value, since by 

consulting it the presence or absence of any species may be at once 

determined without the necessity of going to the cases. This is be- 

lieved to be the only large herbarium in this country in which this 

system has been adopted, and the labor of keeping it up will be very 

slight compared with what it would be to prepare such a catalogue after 

the accumulation of a great mass of material. No species is considered 

as belonging to the collection until its card has first been written and 

entered. Besides convenience of consultation, this system possesses 

another point of advantage in that it furnishes the source of a record, 

easily accessible, of the exact status and magnitude of the collections, ¢ 

matter which is open to much speculation when no such data are at 

hand. 

The poisoning of specimens newly received has occupied much time. 

About 5,000 specimens have been permanently protected from the rav- 

ages of insects. A complete immersion of the specimen in a saturated 

alcoholic solution of corrosive sublimate has been found most effica- 

cious. 

The work which has required the largest amount of time las been 

the selection of material for mounting. Instead of mounting indiserimi- 

nately the mass of duplicate material which constantly comes to a col- 

lection of this character, a careful comparison is always made in order 

to be certain that the specimens will actually add to the ones already 

in hand ; either a different phase of the plant or a new and interesting 

locality. In this manner pure duplication is checked and the growth 

of the herbariuin made to accommodate itself, as nearly as possible, to 

the preseut somewhat restricted space. As rapidly as the specimens 

selected can be mounted they are added in their systematic place to the 

herbarium, so that no large amount of this new material is allowed to 

accumulate and remain inaceessible. 

In compliance with your circular issued March 1, 1883, much work 

has been done towards perfecting a list of the cultivated plants of the 

District of Columbia. Most of the time of Mr. A. L. Schott, when not_ 

engaged in caring for the living plants in the Museum, has been spent 

in making extensive collections about the city. Several thousand spec- 

imens are the result of this labor. These have all been poisoned and 

await final identification, which we hope soon to have time to undertake, 

A slip catalogue of those already determined has been commenced and 

now contains about 1,800 slips. As the estimated number of cultivated 

species is about 4,000, much work yet remains to be done. 

In regard to the exhibition and study series nothing has as yet been 

attempted, although a large mass of material, principally woods, fruits, 

fruit vessels, ete., has accumulated. It is to be hoped that at no dis- 

tant day an exhibition of this character may be undertaken, since from 

an educational point of view it would undoubtedly be of great value. 

When once begunits growth will be rapid, since by seeing unique vege- 
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table products the general public will be stimulated to give material 

which is now allowed to be wasted. 
The research work has been confined in the main to the identification 

of material that has been sent for determination by its correspondents, 

or has in other ways become the property of the department. When 

the routine work of installing the collections now in hand is completed 

it is hoped that more extended researches may be undertaken. 

According to the record furnished by the card-catalogue, there are 

now in the herbarium and accessible 15,538 species of plants. Of the 

actual number of specimens it is impossible to state, but 30,000 may be 

taken as a safe estimate, as it is less than an average of two to each 

species. It is also impossible to give the exact number of duplicates for 

distribution or exchange, but there are probably from 5,000 to 8,000 

specimens. 

The last entry in the Museum catalogue on June 30, 1885, was 23, and 
the last on June 30, 1886, was 63, making a total of 40 entries during 
the year. : 

*~ 
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REPORT ON THE DEPARTMENT OF MINERALS IN THE U, 8. NATIONAL 
MUSEUM FOR THE YEAR ENDING JUNE 380, 1886. 

By IF. W. CLARKE, Honorary Curator. 

The accessions have been numerous, both by gift and exchange, and 

have covered a wide range of species. Of the gifts the following have 

been among the more important: 

From Charles F. Brown, 35 specimers of quartz, wavellite, rutile, etc., from Arkan- 

sas. 

From I. W. ‘Taylor, a series of the vanadates from Lake Valley, New Mexico. 

From Prof. N. H. Winchelly thomsonites, etc., from Minnesota. 

From Prof. R. Ellsworth Call, large calcites, from Moline, Ill. 

From Maj. J. W. Powell, a full series of the turquoises of New Mexico. 

From the West Prussian Provincial Museum at Danzig, 15 inclusions in amber. 

Of our exchanges the more noteworthy accessions have been as fol- 

lows: 

From W. J. Knowlton, 138 specimens of annite, cryophyllite, danalite, ctc., from 

Rockport, Mass. 

From N. P. Pratt, a collection of corundums from Georgia. 

From Prof. Archibald Liversidge, 64 specimens of Australian minerals. 

From the Musée d’Annecy, 70 specimens of minerals, mostly French. 

From the Ecole des Mines at Paris, 44 specimens. 

From James Matters, a series of minerals from the French Creek Mine in Pennsyl- 
vania. 

From Prof. B. K. Emerson, of Amherst College, 56 specimens, miscellaneous. 

The foregoing entries are but a few out of many, and refer to the 

mineral collection proper. The subcollections of gems and of meteor- 

ites, however, have been proportionally enriched, as the subjoined ex- 
amples show. 

METEORITES, 

From Dr. J. Berrien Lindsley, 10 specimens of meteorites by gift. 

From G. F’. Kunz, a fine slice of the Glorieta meteorite in exchange. 
From Prof. C. U. Shepard, 17 specimens of meteorites in exchange. 

From 8. C. H. Bailey, 3 specimens of meteorites in exchange. 

From the Academy of Natural Sciences, Philadelphia, a slice of a Tennessee meteorite. 

GEMS AND ORNAMENTAL STONES. 

From G. F. Kunz, by gift,3 Brazilian tourmalines 

From Dr. D. B. McCarteo, by gift, an ‘“inkstone holder” of Chinese jade, mounted on 

a carved teakwood base. 
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From Prof. G. B. Goode, on deposit, a carved agalmatolite plate. 

From the New Orleans Exposition, through the Department of State, a series of Per. 

sian turquoises. 

From Thomas Donaldson, esq., on deposit, a fine series, polished, of the New Mexican 
turquoise. 

By purchase, a collection of nearly a thousand examples of the erys- 

tallized quartz from near Hot Springs, Ark., was also acquired. 

The routine work of the department, in addition to the usual details 

of cataloguing, labeling, etec., has involved much labor in the identifica- 

tion of species, completing exchanges, preparing and shipping sets of 

minerals to schools and colleges, and correspondence. Furthermore, 

great progress has been made in mounting the collection for exhibition, 

and in the final distribution of the material into Museum and duplicate 

series. In the latter connection the entire collection has been thoroughly 

gone over and permanently classified. The final result of this classifica- 

tion may be stated numerically so as to show the actual extent of the 

collection on July 1, 1886: 
Specimens. 

Oniexhibitiony Museum) series seas. secu cscs cee ee eee cee 3,200 

On exhibition, Willcox collection, deposited..---...----- 1, 229 

IReserveror studly(seriesic= ease. sees Sus coco ee ee eee 5, 404 

Duplicates. <seees eas eae 2 ee eee SEE GIE 8, 530 

RO tae eS oeyee cca tee tte al ees meet Ri sree eyes 18, 401 

The number of the last catalogue entry in June, 1885, was 40,843, and 

that of the last catalogue entry in June, 1886, was 46,615, giving a total 

of 772 entries during the year. 

These figures require a few words of explanation, particularly as re- 

gards the policy of the department. The exhibition series naturally 

consists of the larger and showier specimens, and specimens having a 

general public interest. But in every collection of minerals there 

are many objects having purely scientific value, which could not be 

publicly displayed without using an unwarrantably large amount of 

space. Such specimens form our reserve or study series, and are pre- 

served in drawers underneath the regular show cases. This series is 

intended, so far as possible, to be monographie and exhaustive, so that 

it may be of use to mineralogists, who wish to make comparative studies 

of similar minerals from widely separated localities; and much material 
finds a place in it, which has value only on account of its origin or as- 

sociations. Some scientific work has been done on portions of the col- 

Jection incidentally to my duties as chief chemist of the U.S. Geological 

Survey. For example, I have worked up the minerals from Litchfield, 

Me., and the turquoise from New Mexico, and Mr. R. B. Riggs has made 

full analyses of the lepidolites from Maine and the cryophyllite and 

annite of Rockport, Mass. <A full description of the gem collection, by 

Mr. G. F. Kunz, appeared in the Popular Science Monthly for April, 

1886. The latter paper, brought down to date and revised, is repro- 

duced in Part 11 of this report. 
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The additions to the collections during the year covered by this report 

have been nearly all in the form of small accessions from a great variety 

of sources, and but few of them were of sufficient importance to merit 

special mention. As heretofore, the department has had to rely for its 
material mainly on exchanges and donations, and while much of the 

matter thus obtained is valuable, it is for the most part of a very mis- 
cellanecus character. 

The more important of the accessions are given in the following list: 

Abbott, A. N. A series of fulgurite tubes from Union Grove, Ill. 

American Institute of Mining Engineers. Ninety-five samples native and foreign 

building stone. 

Bernadou, Ensign J. B. One slab Verdantique marble, one stone pencil jar, one disk 

of yellow stone, and one box of indurated tale. (?) Corea. 

Biddle, Henry J. A collection of serpentines and associated rocks from Chester County, 

Pa. 

Bouvé, T. T. Specimens eruptive rocks from Hingham, Mass. 

Charpy, M. L. (Museum of Annecy, Haute Savoy, France). <A collection of 154 rocks 

from France, Italy, Belgium, and Hungary. 

Crittenden, A. R. Travertine. Rock of Gibraltar. 

Crosby, Prof. W. O. Collection of rocks and minerals, various sources. 

Diller, J. S. Six specimens eruptive rocks from Kentucky and California. Also pho- 
tograph of a cliff of banded hypersthene andesite. California. 

Dugger, S. M. One specimen flexible sandstone, Banner’s Elk, Watauga, County, 
INS Ce 

Emerson, Prof. B. K. A collection of some 50 specimens Massachusetts rocks and 

small slabs of Suisin City (California) ‘‘ Marble.” 

Iritsch, E. Six samples Algerian marbles. 

Georgia Marble Company. Twelve cubes, 6 thin slabs, and 1 small column of marble 
from Pickens County, Ga. 

Gurney, H. D. One large block red granite from Watab, Minn. 

Hill. L. T. Volcanic dust from near Wray Station, Colo. 

Hitchcock, Prof. C. H. A collection of over 100 specimens rocks from New Hamp- 

shire, and a vertical column showing the proportional thickness of the Archean, 
Cambrian, and Silurian rocks in New Hampshire. 

Horan, Henry. Slab of stalagmite marble from the Luray Caves, Virginia. 

Lamb, T. fF. Eliwolite Syenite from Litchfield, Me. 

Melthenney, Dr. W. S. Two specimens soapstone from the District of Columbia 

239 
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Merrill, G. P. Collection of serpentine from Hoboken, N. J. Basalt from coast of 

Ireland. Rocks from Auburn, Lewiston, and Minot, Me. 

Mexican Geographical Exploring Commission. One hundred and fifty specimens rocks 
and building stones of Mexico, including a fine series of the celebrated ‘‘ Mexi- 

can onyx.” 

Mississippi State Commissioners to the New Orleans Lxposition. Three samples building 

stone from Mississippi. 

New Orleans Exposition. One large concretion and one large block of volcanic breccia. 

O'Leary, Dennis. Specimens from the memorial stones sent from Germany, Japan, 

Brazil, Cherokee Nation, Maryland, and Massachusetts for the Washington Mon- 

ument. 

Peale, Dr. A. C. Voleanie dust from Kansas and Montana; one sandstone and one 

pyrite concretion, Montana. 

Purchased. Three samples Mexican onyx cut inform of paper knife and paper 

weights. 

Rice, Prof. William North. A collection of 30 rocks and shells from Bermuda. 

Roesber, F’. LE. Two samples building stone and one grindstone from Texas. 

Sayles, Ira. A series of weathered limestones, concretions, and stalagmitic deposits, 

Tennessee. 

Shepherd, A. k. ‘Two specimens stalactites from Botopila, Mexico. 

South Carolina Commissioners to the New Orleans Exposition. Twelve samples building 

stones from South Carolina. 
State Department. Fifty-three samples building stone from Nova Scotia and New 

Brunswick. 

Stejneger, Dr. L. A collection of some 40 specimens rocks from Copper and Behring’, 

Islands. 

Swiss Centennial Commission 1876. Eighty specimen rocks from the St. Gothard Tun- 

nel. 

Trigg, J. S. Six small pieces and one large slab ‘‘Madrepore” marble, Charles City, 

lowa. 

True, F. W. Collection of rocks from Loudoun County, Va. 

Turner, L. M. Collection of rocks from Ungava, Labrador. 

Wadsworth, Dr. M. E. Volcanic dust from Dakota. 

Ward and Howell. One large slab of limestone with glacial markings, from Roches- 

ter, Ne YY. 

Williams, Dr. Geor ge H. A collection of 25 native and foreign rocks. 
Winchell, Prof. N. H. Fifty pounds catlinite, from Pipestone County, Minn. 
U. S. Geological Survey. Twelve relief maps, including models of Mount Taylor, New 

Mexico; Washoe District, Nevada; Eureka District, Nevada ; Uinta and Was- 

atch Mountains, Utah; Leadville and vicinity, Colorado: The same in sec- 

tions; High Plateaus of Utah; Henry Mountains, Utah; Stereogram of the 

Henry Mountains, Utah; Elk Mountains, Colorado; Yosemite Valley California; 

and the Yellowstone National Park. 

The preparation of the Jesup collection of building stones for the 

American Museum in New York City, of which mention was made in 

my report for the six months ending June 30, 1885, consumed a large 

portion of the time up to January 1. This work was completed at 

about the date noted, and the collection is now packed and awaiting 

shipment. It comprises some 1,073 samples in the form of 4 inch cubes 

and 1,000 thin sections for microscopic study. All the leading quarries 

in the country are represented, and next to our own this may be consid- 

ered the most complete and systematic collection of its kind in the 

United States. What time was not taken up by this work has beer 
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fully occupied in identifying and arranging the materials comprising 

the various: collections intended to form a part of the reserve series. 

Particular attention has been given to the preparation of the exhibition 

series, but owing to lack of some very essential materials and an insuffi- 

cient number of proper cases, the collections of rock-forming materials, 

the structural series, lithological series, and the building and orna- 

mental stones only are in conditions approximating completion. In 

Part III of this report will be found a catalogue of the building stone col- 

lection, so annotated and arranged as to constitute a provisional hand- 

book. There are now in process of preparation the three exhibition 

series classed under the heads of Dynamieal, Structural, and Historical 

Geology. A portion of the materials belonging to these series are 

already on exhibition, being of themselves sufficiently striking in appear- 

ance to excite interest, though not occupying their proper places in the 

systematic collection. 

Some two hundred thin sections of rocks have been added to the Mu- 

seum collections during tiie year, being prepared in large part by Mr. 

he E, Merrill. 

I regret being obliged to state that no progress has been made in 

the matter of labeling during the entire period covered by this report. 

Labels have been written but if printed at all the work has been done 

in such a manner as to render the results valueless, and to necessitate 

what will amount practically to rewriting the entire copy. It is need- 

less to say, that so far as this department is concerned, the present 

methods of printing (whereby the curator receives no proof-sheets) are 

extremely unsatisfactory. 

Kight series of duplicates, comprising 292 specimens, have been sent 

out during the year in the way of exchanges. To this list should also 

be added the building-stone collection already noted, which although 

not as yet shipped is in complete readiness. 

The working foree of the department was largest during the early 

part of the year, owing to the extra work entailed in the preparation of 

the Jessup collection of building stone. It has been as follows: 

For the three months ending October 1, two stone-cutters and one 
stone-polisher; for the four months ending October 31, one laborer ; 

for the six months ending December 31, one section-cutter and general 

assistant, Mr. L. H. Merrill; for the entire year one lady clerk, Miss B. 

Frankland. Since March, Mr. E. 8. Lewis has satisfactorily filled the 

position of volunteer assistant, and one laborer has been detailed to 
work in the department when not required for special duties elsewhere. 

The total number of entries upon the department catalogue during 

the year has been 1,021, comprising some 1,276 specimens of various 
kinds. 

Pressure of routine work in the past, as in preceding years, has pre- 

cluded the devotion of much time to original work with a view to pub- 
lication. This together with the fact that such of my time as could be 

H. Mis. 170, pt. 2——16 
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spared has been devoted to papers of considerable length, and which 

are as yet incomplete, cuts down the possible list to two titles, as given 

in the bibliography.* 

The collections are not as yet sufficiently systematized to afford good 

facilities for study to other than Museum officials, and, although they 
have frequently been consulted for purpose of comparison, nothing, 

other than above, has been published regarding them so far as I am 

aware. 

The present state of the collection is as follows: 

Whole number of rock specimens in the reserve series ....-..-.....---. .----- 17, 647 

Whole number of rock specimens in the duplicate series ..-....-....--------- 3, 000 

Motalies< Sos souu ce Sas cee scaee races eae ool eeelen ers ceratote oe cere ee myemee aeae 20, 647 

Of the reserve series 5,313 are now on exhibition; of these 2,730 are 
building and ornamental stones, and 1,829 belong to the educational 

series of rocks and rock-forming minerals. The remainder are miscella- 

neous materials, not yet in their proper places in the series of which 

they are to forma part. There are also now in the collection some 3,400 

thin sections of rocks for microscopic study. 

The rocks of the reserve series not designated or as yet not utilized 

for exhibition, but which are stored in the drawers of table cases, num- 

ber some 12,203. This number may be reduced somewhat by the with- 

drawal, from time to time, of materials to make up the exhibition 
series. They may be summarized as follows: 

Specimens. 

From the various geological horizons of Canada, New Brunswick, and 

INIOWE) SCO > cSeose Geeo so Seen ob ouns Soocen daceos gogEEs SSeSedbeceasonesac 854 

BromavicboniavAustralipesecesece cect cone cee ste see ee eagoeaeie” oto eeoeteaee 355 

From the United States Geological Surveys west of the 100th meridian. -.. 568 

From the United States Geological exploration of the 40th parallel .----- 5 2, 640 

From Leadville, Colorado, S. F. Emmons, United States Geological Survey - 988 

From the Comstock Ledge and Washoe districts, Nevada, G. F. Becker, 

Wmntedy States! Geol ooneale Suir vieiyjer cca etae ee tala erates leo area all ete 198 

Hironwn Si (Eouinznnal MeN Jo. be esc ceeiedee ceed ce Seco a soecbe saeoce Coote: 80 

Rocks of New Hampshire .2- ---.-.¢-- ---2- 2 BIS ACs Tae OE Seek cp ree 250 
Miscellaneous. elassitiedsby kamdies soos eee se see ae eee eile ee eet OT 

Otlver mM iSCallameousis so secs oe eres re ser aietonels wits cle te teperete ve lcretote fave loneleerere teteiere 4, 143 

DOV TE A ee Oe Se nk eet ae Ae ete ee erGOa a acicuidc Choc 46 12.203 

Aside from the rocks mentioned above as forming a part of the sys- 

tematie series, there are now on exhibition the following objects of interest 

which were in part noted in my report for 1884: One slope table case of 

lavas from Ice Spring Buttes, Utah; one slope table case of tufas from 

Lake Lahontan, Nevada; one slope table caseof siliceous aud calcareous 
sinters from the Yellowstone Nationat Park; one door-sercen case of 

concretions; one pier case of stalagmites and stalactites, and one pier 

case devoted to collections illustrating the geology of Bermuda; this col- 

lection is not yet complete. There are a'so sundry interesting specimens 

* See Part Iv. 
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showing glaciation, sand erosion, ripple marks, and mud cracks, but 

which need not be mentioned more in detail since they do not as yet 

occupy their proper places in the systematic exhibits. 

Other miscellaneous materials on exhibition are mentioned in the fol- 

lowing list: Hight geological maps of the United States and foreign 

countries; one large map showing distribution of temperature in the 

United States for the months of June, July, and August; one large 

map showing distribution of rain-fall for the same period; one large 

map showing distribution of rain-fall for the months of December, Jan- 

uary and February; fifteen astronomical views comprising the Trou- 

velot series of astronomical drawings; twenty-three photographs of 

stone quarries; eight colored photographs of stone buildings; fifteen 

geological views, including the large plates from Dutton’s atlas of the 

Grand Canton of the Colorado of the West; seventeen models, or re- 

lief maps. These last are given in detail below: 

I. Yellowstone National Park. Seale, 1 inch=1 mile; horizontal and 

vertical the same. Modeled by E. E. Howell. Issued by Ward & 

Howell. Size, 4 feet 74 inches by 5 feet 54 inches. U. S. Geological 
Survey. 

I]. Elk Mountains of Colorado. Seale: horizontal, 1 inch=1 mile; 

vertical, 1 inch=2,640 feet. Modeled by W. H. Holmes. Size, 2 feet 
2 inches by 3 feet 8 inches. U.S. Geological Survey. 

If. Mount Vesuvius and Monte Somma, Italy. Compiled by Thomas 

Dickert. Size, 2 feet 43 inches by 2 feet 44 inches. Issued by Ward: 

& Howell. 

IV. Geological model of Switzerland. Size, 11 inches by 24 inches. 
V. The Washoe District, Nevada. Scale, 1 inch=1,666 feet or 

1:20000; horizontal and vertical the same. Geology by G. F. Becker. 

Modeled by E. KE. Howell. Size, 2 feet 54 inches by 3 feet 3 inches. 

Issued by Ward & Howell. U.S. Geological Survey. 

VI. Leadville, Colo., and vicinity. Seale, 1 inch=800 feet, or 1: 9600. 

Geology by 8. F. Emmons; modeled by EH. KE. Howell. Size, 2 feet 74 

inches. Issued by Ward & Howell. U.S. Geological Survey. 

VII. The same in sections. U.S. Geological Survey. 
VIII. Gulf of Mexico. Seale: vertical, 1 inch=1,000 fathoms; ratio of 

vertical to horizontal, 0.03. Size, 23 by 32 inches. Issued by Coast 
and Geodetic Survey. 

IX. The Yosemite Valley, California. Seale, about 4 inches to 1 mile. 

Horizontal and vertical the same. Modeled by E. E. Howell from sur- 

vey by King and Gardner. Size, 2 feet 5 inches by 4 feet one-half 

inch. Issued by Ward & Howell. U.S. Geological Survey. 

X. The San Juan Mountains and mining regions. Seale, 1 inch=1 

nile, or 1:63360; vertical scale three times the horizontal. Modeled by 

T. W. Eglostein. Size, 45 by 3finches. U.S. Geological Survey, Capt. 

George M. Wheeler in charge. ? 

XI. The Grand Canon of the Colorado of the West and Cliffs of 
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Southern Utah. Scale: vertical, 1 inch=5,000 feet; horizontal, 1 inch=2 

miles. Modeled by E. E. Howell. Size, 6 feet 6 inches by 6 feet 7 

inches. Issued by Ward and Howell. U.S. Geological Survey. 

XII. Eureka District, Nevada. Scale, 1 inch=1,600 feet, or 1:19200; 

horizontal and vertical the same. Geology by Arnold Hague; modeled 

by E. E. Howell. Size, 5 feet 2 inches by 5 feet 64 inches. Issued by 

Ward and Howell. U.S. Geological Survey. 
XIII. Uintah and Wasatch Mountains. Scale: vertical, 1:126720; 

horizontal, 1 inch=4 miles, or 1: 253440. Modeled by E. BE. Howell. Size, 

4 feet 34 inches by 4 feet 54 inches. Issued by Ward and Howell. U. 

S. Geological Survey. 

XIV. Mount Taylor, New Mexico. Scale, 1 inch=1 mile; horizontal 

and vertical the same. Geology by C. EK. Dulton; modeled by E. KE. 

Howell. Size, 4 feet 34 inches by 4 feet 3$ inches. Issued by Ward 

and Howell. U.S. Geological Survey. 

XV. Henry Mountains, Utah. Scale, vertical and horizontal the same. 
Geology and modeled by G. K. Gilbert. Size, 3 feet 103 inches by 5 

feet 24 inches. Issued by Ward and Howell. U.S. Geological Survey. 
XVI. Stereogram of the Henry Mountains, Utah, showing the form 

the country would have if the eroded portion to the top of the creta- 

ceous were restored. Vertical and horizontal seale the same. Geology 

by G. K. Gilbert. Size, 3 feet 104 inches by 5 feet 35 inches. Issued 

by Ward and Howell. U.S. Geological Survey. 

XVII. High Plateaus of Utah. Vertical and horizontal scale the 

same. Modeled by C. E. Dutton. Size, 4 feet 9 inches by 4 feet 10 
inches. Issued by Ward and Howell. U.5. Geological Survey. 
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During the year 175 accessions were received. Of these, 42 were col- 

lections gathered by the curator at the New Orleans Exposition, which 

were fully described in the last annual report, but which were not re- 

ceived in Washington in time to be accessioned until after the first of 

July, 1885. Of the remaining 133 accessions a very large number were 

specimens sent in for examination and report, and have no value what- 

ever to the Museum. Only 7 of the accessions are of sufficient impor- 

tance to be especially mentioned. These are: 

A small but very interesting and valuable collection representing the 

occurrence and associates of iridosmine, presented by Mr. A. D. Walcott, 

Randolph, Oregon. A small collection representing the occurrence of 

free silver in the Batopilas region of Mexico, collected by Dr. Edward 

Palmer, of the Smithsonian Institution. A small collection represent- 

ing the appKeation of the Russell leaching process for the extraction of 

the precious metals as applied to the ores of Lake Valley, New Mexico, 

presented by Mr. I’. W. Taylor. A very full and interesting illustra- 

tion of the occurrence, extraction, and uses of aluminum, presented by 

Col. William Frishmuth, Philadelphia, Pa. A full series of photographs 

of micréscopic sections of iron and steel, presented by Mr. F. L. Garrison, 

Philadelphia, Pa. <A series of English cokes from various localities and 

representing different processes of manufacture, presented by Mr. Henry 

Simon, Manchester, England. The very large collection presented to the 

Museum by the American Institute of Mining Engineers. This collee- 

tion is especially rich in illustrations of the American iron industry, the 

ores of Missouri, and of foreign ores and metallurgical processes; it will 

be more fully described in the historical sketch of the department. 

In cataloguing the collections, 5,506 entries, covering 8,233 specimens, 

have been made. Besides the 175 accessions received during the year. 

29 accessions, previously received, have been entered. This material 

may be divided as follows: From the New Orleans Exposition, 76 ac- 

cessions, 2,422 entries, and 3,233 specimens ; American Institute of Min- 

ing Engineers, 1 accession, 2,616 entries, and 4,236 specimens; miscella- 

neous, 127 accessions, 468 entries, and 764 specimens. 5) 4 ) I45 
240 
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In the card-catalogue 1,638 entries have been made, and in this con- 
nection Mr. H. J. Biddle kindly volunteered assistance and examined a 

large series of ores from Mexico, from Missouri, and from the New Or- 

leans Exposition, making 2,400 determinations of mineral species in the 
specimens. 

One hundred and seventy-seven specimens have been sent out in ex- 

change, 59 reports upon material submitted for examination, and 11 

special reports of information have been made. 

This is the first year since the organization of the department that 

there has been any serious attempt at systematic installation of the 

collections. Upon the receipt of the American Institute of Mining Enegi- 

neers’ collection a portion of the west hall was assigned for its exhibi- 

tion, but owing to the incompletness of the records of the material and 

to the fact that, while many of the individual collections were quite full 

and complete, there were many large gaps in the collection as a whole, 

which rendered its installation in the west hall unadvisable, it was 

found necessary to delay the exhibition of much of the material, and 

instead it was decided to install the systematic collections, the basis of 

which had been exhibited at the New Orleans Exhibition, using as much 

of the Institute collections as were in proper shape. 

A large portion of the year has been devoted to unpacking, examining, 

rearranging, and adding to the New Orleans material, so as to complete 

as far as possible the metallurgical collection. Aside from the arrange- 

ment of the material, considerable time has been consumed in prepar- 

ing general labels for the collections. 

In addition to the papers noticed in the Bibliography (Part Ly) as 

published by the curator, theré is also included a notice of a paper by 

Mr. F. L. Garrison, of Philadelphia, describing the photographs ot 

microscopic sections of iron and steel, copies of which have been pre 

sented to the Museum. 

Harly in 1884 the attention of the department was turned towards the 

necessity of an examination of the fuel values of American coals, and 

in the latter part of the year the results of a careful examination of the 

subject, together with plans for a suitable investigation, were formally 

Jaid before the Director, with the object of bringing the matter before 

Congress in order to secure the necessary appropriations to carry on 

the work. 

The question of the relative fuel value of different coals is one of 

great importance to all users of coals, and on this account alone the sub- 

ject is one that should command the attention of the Government; but 

aside from this, the Government has a direct pecuniary interest in know- 
ing the value of different coals purchased for its own use. This was 

appreciated as long ago as 1841, when an appropriation was made to 

enable a series of experiments to be made to determine the steaming 

power of various coals furnished for the Navy. 

The examination carried on under the provisions of this appropriation 
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for the Navy by Prof. W. Kt. Johnson, from 1841 to 1844, was the first at- 

tempt to systematically investigate American coals. | 

During the years 1879, 1880, 1531, and 1852 a series of experiments 

to determine the fuel value of various materials furnished to the U. 8S. 

Army was carried on by the Quartermaster-General of the Army, Gen- 
eral M. C. Meigs, which included many American coals. 

Besides these two systematic investigations a few examinations of 

coals from restricted areas have been made from time to time by the 

Government, especially by engineers in the Navy. Many of these 

tests, however, were undertaken to determine the efliciency of boilers, 

and are only incidentally tests of coal. 

Aside from these investigations by the Government searcely any- 

thing has been done in this line, although occasionally boiler tests have 

been made by private parties. While these results are interesting and 

of use, yet the conditions of the tests were so variable that the results 

can not possibly be connected so as to give relative results of any ac- 

curacy, and therefore can not be used to determine the relative fuel 
value of the coals tested. 

The experiments by Professor Johnson embraced very careful and 

elaborate tests of the steaming power of the coals, together with chem- 

ical analyses and some few other tests. Considering the time when it 

was made and the condition of experimental science at that period, this 

examination was a remarkably thorough and complete one, and the re- 

sults obtained were of great value to the Navy. 

The experiments by General Meigs were restricted to the determina- 

tion of the fuel value of the materials tested as compared with the 

standard of the Army—a cord of oak wood—and can not be consid- 

ered as a systematic investigation of coal, so that really the only com- 

plete examination of American coals is that of Professor Johnson, and 

for want of better and more recent figures it is still the standard of 

reference. 

The number of coals upon the market at that time was very small, 

and his series embraced only forty-one mines, of which six were foreign. 

The thirty-five American coals were about equally divided between the 

Pennsylvania anthracite, the Pennsylvania and Maryland bituminous, 

and the Richmond, Va., coals, only two Western coals being available. 

Since that time the vast area of coal country, extending from Pitts- 

burgh, Pa, to Birmingham, Ala., through the States of Pennsylvania, 

Maryland, West Virginia, Virginia, Kentucky, Tennessee, Georgia, and 

Alabama, the middle basin of Ohio, Indiana, and Illinois, and a econ- 

siderable number of coals west of the Mississippi River have been de- 

veloped and are actively worked, so that 106,906,295 gross tons of coal 

were mined in this country in 18384, as against less than 2,000,000 gross 

tous in 1840. 

Aside from this large mass of new material requiring investigation 

the methods of experimental science have greatly advaneed since 1844, 
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and results obtained now would have far more application and value 

than those of Professor Johnson. 
The necessity and practical value of a new and complete examina- 

tion of our American coals is evident from several recent articles upon 

the subject, deploring our lack of information, among which may be 
mentioned : 

The Evaporative Power of Bituminous Coals, William Kent, Transaction Am. Soc. 

Mech. Eng., Vol. 1v, p. 249. 

Present State of the Subject, Heat of Combustion of Coal, B. F. Isherwood, Jour. 
Franklin Inst. 1884, Vol. cxvut, p. 5. 

Composition and Value of Pennsylvania Anthracite, C. A. Ashburner, Penn. 2d 

Geol. Survey, Report of Progress AA, p. XXX. 

Report of Comparitive Merits of Anthracite and Bituminous Coal for Naval Use, 

Senate Ex. Doce. 26, 48th Congress, 2d Sess. 

The Relative Value of Coals to the Consumer, H. M. Chance, Trans. A. I. M. E., Vol 

XV ups: 

Classification and Composition Pennsylvania Anthracite, C. A. Ashburner, Trans 
JING Mo Whe Blog WOloxanys505 70lGs | 5 

Proposed Apparatus for Determining the Heating Power of Different Fuels, Willian 

Kent, Trans. A. I. M. E., Vol. xtv, p. 727. 

The following extracts from letters to the curator also show the need 

of such an investigation. 

Mr. Ashburner, the geologist in charge of the anthracite survey of 

Pennsylvania, says: 

The subject of the chemical, physical, steaming, ete., properties of American coals 

is one of paramount scientific and practical importance. This question has never 

received the attention, as far as American coals go, that itdemands. The work which 
has been done by English and European chemists and physicists in determining the 

true fuel value of coals has given us information in regard to the foreign coals of which 

we are at present totally ignorant in regard to our native fuels. The work which was 

done by Johnson was of great value for its day, but I regret to say that, in my opin- 

ion, similar work, which has been engaged in by American investigators since John- 

son’s time has added very little of a practical nature to his results. The fuel value 

which is put upon the coals (anthracite) by the trade is almost worthless; in fact it 

is worse than that, it is misleading. 

Prof. Edward Orton, Geologist of the Ohio Survey, says: 

Iam greatly pleased to learn that you are about entering on the very important 

line of work indicated in your letter. I am constantly reminded of the incomplete- 

ness and inaccuracy of our best figures in this connection. 

As a further indication of the practical value of the investigation it 
is only necessary to state that Mr. William Kent, an engineer of large 

experience in and about Pittsburgh, Pa., estimates that $675,000 are 
Jost annually in Allegheny County, Pa., alone from the use of wasteful 

methods of raising steam. This loss occurs in the use of only a little 

over 1 per cent. of the coal production of the country. 

From a scientific standpoint the results of such an investigation 

would have even more value than from an economic view. It is a 

source of constant complaint that so little is known upon the subject 

by writers and investigators. 

Such an investigation would be a very large undertaking, such as no 
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individual or company or even State could undertake, and even if a 

State should undertake to investigate its own coals the results obtained, 

so far from filling the need, would ouly the more clearly demonstrate 

the necessity of including all the coals of the country in one investiga- 

tion under one central authority. 

In view of the foregoing facts the following plan for a new and com- 

plete investigation of American coals has been prepared: 

(1) Each coal furnished for investigation to be submitted to a pre- 

liminary examination, both in the laboratory and practically, to deter- 

mine its relationships and affinities. A 
(2) The coals to be divided into several classes according to the re- 

sults of this examination, especially as regards the volatile matter con- 

tained. 
(3) Each coal to be submitted to a series of tests on a practical scale 

to determine its fuel value. 

(4) An examination to be made to determine the manner of combina- 

tion of the chemical elements in the coals. 
(1) {n the preliminary examination it is designed to include nearly all 

the coals of the country, but the resuits of this examination, will un- 

doubtedly show so much similarity that in many eases a single coal can 

be selected for further examination which shall fairly represent several. 

2) It is essential to divide the coals into classes in order to prescribe 

the conditions of the practical tests, which should manifestly be difter- 

ent for a hard dry anthracite containing only 6 to 8 per cent. of volatile 

matter, from those of a soft bituminous coal with 30 per cent. or more, 

of volatile matter. 
(3) The determination of the fuel value of the coals is the prime aim 

and object of the investigation. 

To accomplish this end it is proposed to subject the coal to combus- 

tion on a practical scale, under a boiler, or rather boilers, provided with 

suitable applicances for controlling the conditions of the combustion, 

measuring the work accomplished by the pounds of water evaporated 

by one pound of coal. 

In order that the results obtained shall be of any practical value it 

is absolutely necessary that they should be strictly comparable. Hav- 

ing the coal divided into classes it is necessary, in order to obtain com- 

parable results, to test each of a given class under as nearly as possible 

the same conditions. If now the investigation is limited toa single set 

of conditions for each class of coals, as was done by Professor Johnson, 

then the practical application of the results will also be limited to the 

same or similar conditions, and should they be applied to different con- 

ditions would surely lead to false results. Hence it is proposed to 

adopt several sets of conditions for each class of coals. Again, a single 

experiment will not give a satisfactory or true result, and it becomes 

necessary to make several tests under each set of conditions. So that, 

finally, inorder to obtain thoroughly satisfaetory results, each coal should 
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be subjected to not less than thirty tests. As at least oneday will be con- 

sumed by each test it is plainly evident that several boilers will be re- 

quired for the investigation in order to bring it to completion within a 

reasonable time, and under the most favorable circumstances the practi- 

cal testing of a single coal will probably occupy a week. 

(4) In the present state of our knowledge we know absolutely nothing 

of the chemical constitution of coals, and the investigation in this diree- 

tion will be on entirely new grounds. The work will be confined to the 

laboratory, and will require much patient labor. 

The combustible portion of coal consists essentially of carbon, hydro- 
gen, and oxygen, with small amounts of other elements, especially 

sulphur and nitrogen. In the ordinary methods of chemical examination 

of coal there are two methods followed. In one we determine the amounts 

of volatile matter containing nearly all the hydrogen and oxygen with 

some carbon, and the coke, consisting of carbon with only a very 

small amount of hydrogen and oxygen, left after heating. In the other 

we determine the percentages of each clement. Now, while results 

obtained in this way have some value, yet they show us nothing of the 

condition of the elements in the coal itself, as whether or not any of the 

carbon exists in the free state in the coal, whether the volatile portion 

exists as such already formed in the coal, or whether it is produced 

from the decomposition of other combinations in the coal which are 

broken up by the heat. 

By the determination of the heating power of the coals of the whole 

country, results will be obtained which will be of inestimable value to 
every large consumer of coal, as by them he can readily ascertain which 

coal at his command is really the cheapest, which may or may not be 

the one that costs the least money. 

Testing under several sets of conditions, besides allowing a much 

wider field of application, will also show the error of using methods of 

combustion which are not suited to the coal used. 
The results of the chemical examination will have wide application 

in certain industries, such as the manufacture of illuminating gas, and 

the production of coke for metallurgical purposes, while they would also 

throw much light upon the question of gas in mines, which would give 

them an added value from the question of human life involved. 

A eareful estimate of the number of coals that it would be desirable 

to test, places it between 200 and 250. Under the most favorable cir- 

cumstances these would require between five and six years for thorough 

examination. 

This estimate is based upon the use of six boilers of about 20 horse- 

power, properly erected with the necessary attachments for controlling 

and observing the combustion, put up in a suitable building that has 

railway communication. 

There also will be required a laboratory for the chemical and phys- 

ical work, provided with a large amount of special apparatus. 
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About 1,500 pounds of coal will be required for each test, so that at 

least 20 tons of eaeh coal will be required for a thorough examination. 

The samples of coal should be furnished by the mining companies or 

other parties interested. 

To properly inaugurate the investigation would require an appropri 

ation of at least $20,000. 

The total number of specimens in the department is about 48,000. Of 

these 17,000 have been placed in the exhibition series, 6,445 have been 

assigned to the reserve series, 1,503 to the duplicate series, and twenty- 

one boxes of duplicate material have been placed on general storage. 

Besides the specimens definitely assigned to the reserve series, there is 

yet a large mass of unorganized material that for the present and for 

some time to come must be classed in the reserve series. 

As the material of this department becomes more thoroughly organ- 

ized, both the richness and the deficiencies of the collections that formed 

the basis of its inauguration become more and more apparent. 

The collections illustrating the mineral wealth of our own country 

are full and complete, as nearly every prominent mining locality is well 

represented, so that the collections show very completely where and to 

what extent valuable deposits have already been found or may be 

looked for; but of the nature of the ores and the methods of occur- 
rence in various localities, and of the processes of mining and prepara- 

tion of the material, the illustrations are very meager and incomplete. 

The curator has made many attempts by correspondence to enlist the 

aid of friends engaged in mining, and while these efforts have frequently 

resulted in much valuable material being gathered, yet despite the 

utmost care in deseribing what is wanted, and an apparent willingness 

in the parties addressed to take a little trouble in the matter, it has 

been very difficult indeed to gather such systematic collections as are 

needed. : 
The department is already tolerably well supplied with large and 

showy specimens, and is abundantly supplied with the ordinary run of 

museum specimens; but what is needed are systematic collections, 

which need not necessarily be large, gathered with especial reference 

to showing the nature, the methods of occurrence of the various ores 
in different regions, to illustrating the methods of mining pursued, and 

to showing the method of preparing the ores for smelting. Now, most 

mining engineers have not the time to devote to making these collec- 

tions as they should be made, for to do the work properly requires con- 

siderable time and exertion ; so that in order to get just what we want 
it is absolutely essential to make it an object for some one to do the 

work, 

The original collections illustrating the utilization of the mineral re. 

sources of the country, consisted for the most part of elaborate and 

highly wrought samples of the finished product, showing little or noth- 

ing of the methods of production; so that the collections taken together 
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show the beginning and end very profusely, but leave a tremendous void 

in the middle. The collections gathered for the New Orleans Exposi- 

tion were mainly designed to fill this gap, and a great deal was accom- 

plished, but much more remains to be done. The same difficulties as 
to volunteer collections are encountered here as in the case of the ores, 

but in a greater degree, although there are one or two exceptions to 

the general rule, and in a few cases very complete and valuable collec- 

tions have been sent by practicing metallurgists. 

The success of the department in employing special collectors for the 

New Orleans Exposition was such as to convince the curator that a very 

small outlay, to be expended in making a few collections each year, 

would yield an enormous return to the Museum. It is earnestly hoped 

that arrangements can soon be made whereby a small sum may be an- 

nually available for the purpose of increasing the collections made at 

that time. There are young men graduating every year from our tech- 

nical schools, who, for the sake of visiting mines and works under the 

auspices of the Smithsonian Institution, would be only too willing to 

devote a portion or all of their sammer vacations to this purpose, the 

Museum being called on to pay only the actual expenses. This was 

the plan followed in making the New Orleans Exposition collections, 

and much very valuable material was gathered. 

The clerical work of the department has been ably performed during 

the whole year by Mr. W. H. Newhall. 
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THE METEORITE COLLECTION IN THE U. S. NATIONAL MUSEUM; A 
CATALOGUE OF METEORITES REPRESENTED NOVEMBER 1, 1886, 

By F. W. CLARKE. 

The following catalogue has been prepared mainly to facilitate ex- 

changes and to aid in the upbuilding of the collection. In addition to 

the usual information as to title, date of fall, and weight of specimen, it 

has been thought well to give the source from which each example was 

obtained; and it may be interesting to note that the meteorites ac- 

credited to Dr. J. Berrien Lindsley were mainly received by him from 

the late Dr. J. Lawrence Smith. In the eatalogue of the Shepard col- 

lection, now on deposit in the Museum, the arrangement of Professor 

Shepard himself has been followed without change. Including the 

Shepard meteorites, over 200 falls are now on exhibition, giving the 

entire collection a very respectable place among the larger collections 

of the world. The Tucson iron is unique, and therefore a cut of it is 
inserted. 

METEORIC IRONS. 

1. Scripa, Oswego County, N.Y. Found about 1834, Fragment, 9.15 grammes. By 

exchange from S. C. H. Bailey. 

2. BURLINGTON, Otsego County, N. Y. Ploughed up previous to 1819. Weight of 

specimen, 76.87 grammes. By exchange from Prof. C. U. Shepard. 

3. Lockport, Niagara County, N. Y. Ploughed up earlier than 1845, Slice weigh- 

ing 155 grammes. By exchange from the cabinet of Yale College. 

4. JENNY’S CREEK, Wayne County, W. Va. Found in 1884. Several small frag- 

ments, 25.5 grammes in all; largest fragment, 15.3 grammes. By exchango 
from G, F. Kunz. 

5. Sraunron, Augusta County, Va.— 

A. From mass described by Mallet, a slice weighing 145 grammes, By exchange 

from Ward and Howell. 

B. From the ‘ Fifth” mass described by Kunz, four fragments weighing in all 

9.86 grammes. By exchange from G. I. Kunz. 

6. RockiInGHaM County, Va. Found earlier than 1863. Weight of specimen 58.8 

grammes. By exchange from the cabinet of Harvard University. 

7. JEWELL HILi, Madison County, N.C. 91 grammes. Gift of J. Berrien Lindsley. 

8. RuFF’s MOUNTAIN, Lexington County, 8. C. Fragment, 9.7 grammes. By ex- 
change from Prof. C. U. Shepard. 

9, LEXINGTON County, 8S. C. Described in 1881. 65 grammes. By exchange from 

Prof. C. U. Shepard. 
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10. 

10K 

12. 

13. 

14. 

1. 

20. 

21. 

Baton, Whitfield County, Ga, Found in 1879. The mass described by Shepard. 

36.4 grammes. By exchange from Prof. C. U. Shepard. 

LostTtown, Cherokee County, Ga. Plcughed upin 1863. Fragment, 6.65 grammes. 
By exchange from Prof. C. @. Shepard. 

RurnamM County, Ga. Found in 1839. 328 grammes. Gift of J. Berrien 
Lindsley. 

CHULAFINEE, Cleberne County, Ala. Ploughed up in 1873. Fragment, 8.6 

grammes. By exehange from B. Stiirtz. 
AUBURN, Macon County, Ala. Ploughed up previous to 1869. 28.8 grammes. 

By exchange from Prof. C. U. Shepard. 

CockE Counry, Tenn. Described in 1840. Fragment, 7.24 grammes. By ex- 

change from Ward and Hewell. 

. Bans’s MILE, Green County, Tenn. Ploughed up earlier than 1842. Weight of 

specimen, 58.4 grammes. By exchange from the cabinet of Harvard University. 

. TAZEWELL, Claiborne County, Tenn. Ploughed up in 1853. 152 grammes. 

Gift of J. Berrien Lindsley. 

. CARTHAGE, Smith County, Tenn. Found about 1844. Weight of specimen, 65 

grammes. By exchange from cabinet of Harvard University. 

. COOPERTOWN, Robertson County, Tenn. Found in 1860. Section, measuring 16 

centimeters by 10 centimeters, and weighing 633 grammes. Gift of D. Crockett, 

through J. Berrien Lindsley. 

MURFREESBORO, Rutherford County, Tenn. Found about 1847~48. Weight of 

specimen, 57.5 grammes. By exchange from cabinet of Harvard University. 

TENNESSEE. The “ Lea iron” of the Philadelphia Academy of Natural Sciences. 

Shee weighing 221 grammes. By exchange from the Academy of Natural Sci- 
ences. 

. LAGRANGE, Oldham County, Ky. Found in 1860. 223 grammes. Gift of J. Ber- 
rien Lindsley. 

. ALLEN County, Ky. Found in i867. Two specimens, 66.5 and 33.3 grammes, the 

larger one showing a troilite nodule; also a plaster model of the original mass. 

Received from Ward and Howell. 

24. NELSON CouNTyY, Ky. Ploughed up in 1860. A slice, weighing 370 grammes, 

and a rough surface fragment of 217 grammes. Gift of J. Berrien Lindsley. 

. MADISONVILLE, Ohio. Found in a prehistoric mound, No. 3 of the Turner Group. 

Fragment, weighing 14.5 grammes. Gift of Peabody Museum of American 

Archeology. 

26. WALKER TOWNSHIP, Kent County, Mich., near Grand Rapids. Found about May 

15,1883. Nearly entire, weight 47,650 grammes; witha fac-simile cast to show 

the original state of the iron. Deposited by C. G. Pulcher. 

. TRENTON, Washington County, Wis. 327 grammes. 

23. Butter, Bates County, Mo. Weight of specimen, 270 grammes. By exchange 

from the ca’-inet of Harvard University. 

. CABIN CREEK, Johnson County, Mo. Seen to fall, March 27, 1886. Fragment, 

weight 33.65 grammes. Gift of J. C. Betten. Also a facsimile model. 

. Bear CREEK (Acriotopos), Colo. Found in 1866. 27.73 grammes. By exchange 

from the cabinet of Amherst College. 

. Wicuita Counry, Tex. Described in 1884. Weight of fragment, 20.8 grammes. 

By exchange from Prof. C. U. Shepard. 
2. Rep River, Tex. The Gibbs Meteorite. Fragment, 10.6 grammes. By ex- 

change from the cabinet of Harvard University. 

3. GLORIETA MOUNTAIN, Santa Fé County, N. Mex. Found in 1884. 380 grammes. 

By exchange from G. F. Kunz. 

. ALBUQUERQUE, N. Mex. Found about 1884. 2.61 grammes of turnings. Gift of 
L. G. Eakins. 

- SHINGLE SPRINGS, El Dorado County, Cal. Found in 1869-70. Weightof speci-~. 
* men, 32.4 grammes. By exchange from cabinet of Yale College, 
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37. 

38. 

39. 

40. 

41. 

42. 

43 . 

44. 

. Sanva CaTAaRINna, Brazil. Found in 1875, Fragment, weighing 82.4 grammes. By 
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TRINITY County, Cal. Found about 1875. 3.65 grammes of clippings. By ex- 

change from Prof. C. U. Shepard. 

IVANPAH, San Bernardino County, Cal. Described in 1880. 70 grammes of turn- 

ings. Gift of State Mining Bureau of California. 

Tucson, Ariz. The Signet, Irwin, or Ainsa meteorite. Originally from the 

Santa Catarina Mountains, but long used in Tucson for an anvil. Weight, 

about 620 kilogrammes, or 1,400 pounds. Height, 97 centimeters; greatest 

width, 124 centimeters; width of opening, 68 centimeters; greatest thickness 

of ring, 49 centimeters; least thickness of ring, 4.5 centimeters. Gift of Dr. 

B. J.D. Irwin, U.S. Army. 

SANCHA ESTATE, Coahuila, Mexico. The Couch meteorite. Weight, 105,400 

grammes. Gift of Lieut. Darius N. Couch, U.S. Army. 

Santa Rosa, Coahuila, Mexico. The iron described by Lupton in 1885. Frag- 

ment, weighing 19.3 grammes. Gift of Prof. N.'T. Lupton. 

ZACATECAS, Mexico. Fragment, 14.8 grammes. Gift of J. Berrien Lindsley. 

ToLuca, Mexico. One polished slice, 850 grammes. From Ward and Howell in 

exchange. 

One mass of Xiquipileo, 31,298 grammes. Gift of the National Museum of Mexico. 

CHIHUAHUA, Mexico. An uneut mass, to be described. Weight about 1,800 kilo- 

grammes. 

San Louts Porost, Mexico, Fragment, weighing 57.4 grammes. Received among 

the Grant relics. 

Tocavira, New Granada, Found in 1810. A fragment of less than 1 gramme. 

By exchange from 8. C. H. Bailey. 
> 

exchange from the cabinet of Yale College, 

GREENLAND. (Not Ovifak). Weight, 15.65 grammes. By exchange from 8. C. H. 

Bailey. 

. RowTon, Shropshire, England. Fell April 20, 1876. Weight of specimen, 19.5 

grammes. By exchange from the British Museum. 

OBERNKIRCHEN, Schaumburg-Lippe, Germany. Weight of specimen, 152.5 

grammes. By exchange from the British Museum. 

SEELASGEN, Brandenburg, Prussia. Weight of specimen, 104.5 grammes. By ex- 
change from B. Stiirtz. 

BRAUNAU, Bohemia. {Fell July 14, 1847. Fragment, 7.35 grammes. By ex- 

change from 8S. C. H. Bailey. 

Arva, Hungary. Described in 1844. 98 grammes. By exchange from S. C. H. 
Bailey. 

Carre oF Goop Hopr, Africa, Found in 1793. 28.95 grammes. By exchange 
from Prof. C. U. Shepard. 

ORANGE RIVER, South Africa. Weight of specimen, 99.4 grammes. By exchange 
from the cabinet of Amherst College. 

Lion River, Great Namaqualand, South Africa. Described in 1853. 34.87 

grammes. By exchange from the cabinet of Amherst College. 

CRANBOURNE, Victoria, Australia, 25.3 grammes of fragments, heated in hydro- 

gen; and a nodule of troilite weighing 71.5 grammes. By exchange from the 

British Museum. 

LOCALITY UNKNOWN. Partially described by Shepard in 1881. Found without 

record in the old Smithsonian collection, Specimen nearly entire, weighing 
3,510 grammes, 

THE ABERT IRON. Locality unknown. Found without label, entire, in a collec- 

tion of minerals made by the late Col. J. J. Abert, and presented to the Museum 

by his sou, J.T. Abert. Original weight, 456 grammes. There now remain in 

the collection—the main mass, 150 grammes; a polished section, 49 grammes, 

H. Mis. 170, pt. 2 17 
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. Urrecnut, Netherlands. Fell June 2, 1843. One fragment of 2 
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STONY IRONS. 

EsTHERVILLE, Emmet County, Iowa. Shower fell May 10, 1879. 

Stony fragment, 145 grammes; fragment showing peckhamite, 82 grammes; two 

small fragments of olivine; seven masses of iron, aggregating 65 grammes. 

Gift of Charles P. Birge. 

Thirty-one small irons, 96 grammes. By exchange from Prof. C. U. Shepard. 

. RITTERSGRUN, Saxony. Found in 1833. 38 grammes. Gift of Adrian Van Sin- 

deren. 

BREITENBACH, Bohemia, Found in 1861. Weight of specimen, 53.7 grammes. 

By exchange from the British Museum. 

. KRASNOJARSK, Siberia. The ‘Pallas iron,” found in 1749. Fragment, 6.8 

grammes. By exchange from 8. C. H. Bailey. 

SIERRA DE CHACO, Vaca Muerta, Desert of Atacama, South America. 449 

grammes. From University of St. Jago, Chili. 

ImiLac, Desert of Atacama, South America. Specimen weighing 197 grammes, 

and several fragments. Collected by Lieut. F’. M. Gilliss, U. 8. Navy. 

METEORIC STONES. 

. SEARSMONT, Me. Fell May 21,1871. Two fragments, 16 grammes, Gift of A. 

C. Hamlin. 

TOMHANNOCK CREEK, Rensselaer County, N. Y. Found in 1863-64, ‘Thin slice, 

not weighed. By exchange from §. C. H. Bailey. 

. DRAKE CREEK, Nashville, Tenn. JFell May 9, 1827. Fragment, 28 grammes. 

By exchange from cabinet of Harvard University. 

Castatia, Nash County, N. C. Fell May 14, 1874. Fragment, 19.7 grammes. 

By exchange from cabinet of Harvard University. 

Harrison County, Ind. Fell March 28, 1859. Fragment, 10.4 grammes. Gift 

of J. Berrien Lindsley. 

RocHester, Fulton County, Ind. Fell December 21, 1876. Fragment, 2.0 

grammes. By exchange from Prof. C. U. Shepard. 

New Concorpb, Guernsey County, Ohio. Fell May 1, 1860. 

One stone, 197 grammes. Gift of Prof. E. B. Andrews. 

One large fragment, 1,720 grammes. Gift of J. Berrien Lindsley. 

Iowa County, Iowa. Fell February 12, 1875. 

One stone, 322 grammes, By exchange from Prof. C. U. Shepard. 

One fragment, 79 grammes, Gift of Prof. J. R. Eastman. 

Cape GIRARDEAU, Mo. Fell August 14, 1846. Fragment, 4.35 grammes. By 

exchange from cabinet of Yale College. 

. LirrLe Prnry, Pulaski County, Mo. Fell February 13, 1889. Fragment, 2.0 

grammes. By exchange from Prof. C, U. Shepard. 

. WARRENTON, Warren County, Mo. Fell January 3, 1877. Fragment, 10.8 

grammes. By exchange from Prof. C, U. Shepard. 

j. WACONDA, Mitchell County, Kans, Found in 1874. Fragment, 8.0 grammes. 

Gift of G. W. Chapman. 

. SALT LAKE City, Utah. Found in 1869. Fragment, 2.81 grammes. By ex- 

change from cabinet of Yale College. 
. TAMATLAN, Jalisco, Mexico. Fell in August, 1879. Fragment, 4.14 grammes. 

By exchange from Prof. C. U. Shepard. 

Mel grammes, and 

25.9 grammes of coarse powder, By exchange from B. Stiirtz. 

. LAIGLE, Orne, France. Fell April 26, 1803. Fragment, 56 grammes. By ex- 

change from §. C. H. Bailey. 

. JUVINAS, Ardéche, France. Fell June 15, 1881. Fragment, 1.82 grammes. By 

exchange from Prof. C. U, Shepard. 
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82. ALFIANELLO, near Brescia, Italy. Fell February 16, 1883. Fragment, 61.3 

grammes. By exchange from Ward and Howell. 

83. Sxr, Amt Akershuus, Norway. Fell December 27, 1848. Fragment, 0.25 grammes. 

By exchange from Prof. C. U. Shepard. 

84. HESSLE, near Upsala, Sweden. Fell January 1, 1869. Stone nearly perfect, 11.2 

grammes. By exchange from §. C. H. Bailey. 

85. PuLTusK, Poland. Fell January 30, 1868. Entire stone, 158 grammes. By ex- 

change from Ward and Howell. 

86. KNYAHINYA, Hungary. Fell June 9, 1866. Fragment, 27.8 grammes. By ex- 

change from cabinet of Harvard University. 

87. Mocs, Kolos, Transylvania. Fell February 3, 1882. Entire stone, 95 grammes. 

By exchange from Ward and Howell. 

88. STANNERN, Moravia. Fell May 22, 1808. Fragments, 14.0 grammes. By ex- 

change from B. Stiirtz. 

89. SIKKENSAARE, Tennassilm, Russia. Tell June 28, 1872. Fragment, 48.2 grammes. 

By exchange from B. Stiirtz. 

90. Soxo-Banga, Alexinatz, Servia. Fell October 13, 1877. Fragment, 1.75 grammes. 

By exchange from Prof. C. U. Shepard. 

91. Krakuut, Benares, India. Fell December 19, 1798. Fragment, 0.55 gramme. 

By exchange from Prof. C. U. Shepard. 

92. DHURMSALA, Punjab, India. Fell July 14, 1860. Fragment, 47.5 grammes. By 

exchange from Bb, Stiirtz. 

93. CHANDAKAPUR, Berar, India. Fell June 6, 1838. Fragment, 3.9 grammes. By 

exchange from 8. C. H. Bailey. 

94. SITATHALI, Central Provinces, India. Fell March 4, 1875. Fragment, 13.5 

grammes. By exchange from the British Museum. 

95. PARNALLEE, Madras, India. Fell February 28, 1857. Fragment, 87 grammes. 

Gift of Prof. C. A. Young. 

96. MorrekaA-NuUGLA, Bhurtpur, India. Fell December 22, 1868. Fragment, 2.8 

grammes. By exchange from the British Museum. 

97, JHUNG, Punjab, India. Fell in June, 1873. Small fragments, 1.22 grammes in 

all. By exchange from Ward and Howell. 

98. BursurA, Bengal, India. Fell May 12, 1861. Fragment, 11 grammes. By ex- 

change with the British Museum. 

99. BANDONG, Java. Fell December 10, 1871. Fragment,1.6 grammes, By ex- 

change from Prof. C. U. Shepard. 

100, CoLD BOKKEVELDT, Cape Colony, Africa. Fell October 13, 1838. Fragment, 4.0 

grammes. Gift of United States Consul J. Vorsfeld. 

DOUBTFUL METEORITES, 

101. JEFFERSON County, Tenn. Found near New Market Station. Weight, 571 
grammes. Obtained at the locality in 1885 by Mr. Ira Sayles, U. 8. Geological 

Survey. An iron of peculiar character, not certainly meteoric. 

ADDENDA. 

Bringing the catalogue down to October 20, 1888. 

101. WESTON, CONN. Fell December 14, 1807. Fragment, 17 grammes. By ex- 

change with J. R. Gregory. 

102. GREENBRIER County, W. Va. Iron. Fragment, 11 grammes. By exchange 
with the British Museum. 

103. CHatTrooGa County, GA. Tron, Fragment, 19.5 grammes. Gift of G. F. Kunz. 

104, WALKER County, ALA. Iron. Found in 1832, Fragment, 14 grammes, By 

exchange with Ward and Howell, 
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. CRAB ORCHARD MouNTAINS, near Rockwood, Tenn. Found in March, 1887. 

Two slabs, 39.8 and 34 grammes. Gift of Ward and Howell. 

Linn County, Iowa. Fell Febrnary 25, 1847. Fragment, 23.7 grammes. Py 

exchange with G. F. Kunz. 
. TANEY County, Mo. Stonyiron. Fragment, 34 grammes. Gift of G. F. Kunz. 

. Missourt. Undescribed iron. Slab, 245 grammes. By exchange with G. F. 

Kunz. Obtained by Kunz from Professor Potter, of Saint Louis. 

. Fayetre County, TEX. Stony iron, found abont 1878. Two fragments, 110 and 

137 grammes. Gift of Ward and Howell. 
. ALBUQUERQUE, N. Mex. Iron. Slab, 56 grammes. Gift of Richard Pearce. 

(Glorieta ?) 

. SAN Emiap1o MounrtalIns, San Bernardino County, Cal. 119 grammes in small 

fragments. Given by Thomas Price to G. P. Merrill, of the U.S. National 

Museum. 

. INDEPENDENCE County, ARK. Iron. Slab, 309 grammes. By exchange with 

the K. K. Hofmineralien-Cabinet, Vienna. 

. ANGRA DOs Rets, Braziu. Fell January, 1879. Fragment, 8.6 grammes. By 

exchange with the National Museum at Rio de Janeiro. 

3. Irapicuru Mirim, Braziu. Fell March, 1879. Fragment, 9.7 grammes. By 

exchange with the National Museum at Rio de Janeiro. 

. Macayo, R10 GRANDE DO Norte, BRaAzIL. Fell November 11,1836. Fragment, 

68.5 grammes. By exchange with the National Museum at Rio de Janeiro. 

. PROVINCE OF MINAS GERAES, BRAZIL. Fragment, 10.9 grammes. By exchange 

with the National Museum at Rio de Janeiro. 

. CHARSONVILLE, FRANCE. Fell November 23, 1810. 54 grammes. By exchange 

with Baron Braun. 

. ENSISHEIM, Exsass, GERMANY. Fell November 16, 1492. Fragment, 3.5 
grammes. By exchange with J. R. Gregory. 

. STEINBACH, ERZGEBIRGE. Fragment, 2 grammes, By exchange with the K. K. 

Hofmineralien-Cabinet at Vienna. 

. BrrsurG, Prussia. Fragment, 22 grammes. By exchange with J. R. Gregory, 
HAINHOLZ, WESTPHALIA. Fragment, 7.5 grammes. By exchange with Baron 

Braun. 

. STANNERN, Moravia. Fell May 22, 1808. Nearly complete stone, 33 grammes. 

By exchange with the K. K. Hofmineralien-Cabinet at Vienna. 

. PAWLOWGRAD, EKATERINOSLAV, Russia. Fell May 19, 1826. Fragment, 18 

grammes. By exchange with J. R. Gregory. d 

BRAHIN, MINSK, Russia. Fragment, 14 grammes. By exchange with J. R. 

Gregory. 
. TABORSKOJE SELO, Russia. Fell August 30, 1887. 161 grammes. By exchange 

with J. v. Siemaschko. 

. MIKENSKOI, GRosNJA, Caucasus, Russia. Fell June 28, 1861. Fragment, 4.5 

grammes. By exchange with Baron Braun. 

DsATI PENGILON, JAVA. Fell March 19, 1584. 469 grammes. Gift of the Gov- 

ernment of the Netherlands East Indies. 

. YARRA YARRA RIVER, AUSTRALIA (Cranbourne ?), Fragment, 15.9 grammes. DS d oD 

By exchange with J. R. Gregory. 

FukuToMi, KINEJIMA, HIZEN, JAPAN. Fell March 19, 1882. Fragment, 9.7 

grammes. Gift of Educational Museum at Tokio. 

. Mafmh, HisLtuGari, SaTsuMA, JAPAN. Fell November 10, 1886. Gift of Educa- 

tional Museum at Tokio. 
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SUPPLEMENT. 

THE SHEPARD COLLECTION OF METEORTES. 

Deposited in the National Museum by Prof. Charles Upham Shepard, jr. 

I.—METEORIC IRONS. 

——EEeEeEeEe——EEEEE—EEEEEE——EyEyEyEEEE——E 

Date 
No.| of Where found. Weight. 

find. 

Grammes. 
Pait400)) Milbegen, Bohemia. a. oooaceoceiiceeeciee sane sees ekias eisee= 4.45 
28 en600))|| MacCaille, Var, -Pranc@s-- -) eesti sciserie = erie eis alan snare 1. 48 
3 | 1749 | Krasnojarsk, Jeniseisk, Siberia. (The Pallas meteorite) ---. 327, 
AS eles Xiquipilco: Loluca, Mexico).oc\s-j5 41s oie eee caine 688. 
5 |.1788 | Tucuman, Otumpa, Argentine Republic -...........-.-..-.. 23.8 
Gael 92) | Zacatecas; Mexicoese qoecene soe bee ene tale seeetecee sae eeiseee 175.3 
(\Pl793) |) Caperot Good) Hope, Attica. co. \ccsccoececeeeicsseiseselna 182.5 
S) IIe epee h mei. UOMn See Soe Re ee ossocu oseeor pUbseU Benu Conese 2.3 
Oeinls047 |) Misteca, Oaxaca yMexico 2. -\--os)s-s0 ascemelociece. ssiaee ee 18.5 

TOR RESO S) OD amano Me xd Comercio nacleci= salsalen sees velen aiseee secretes ae 45. 43 
DLS ALSO 7a Bibbura ee russi dec sewelsnisscl os cs alo eyeee eles e = ScusHeeadbdoe 19. 
12a STON eB isbhin se Minsky Russian satan wee seals nine aoe am ctelecisees 5. 13 
13 | 1810 | Rasgata, Tocavita, New Granada ..........-..---.--.------ 15. 
14s Seay enarto; Scharoschs Hun ganyns ssc csse seis <e\-asisi-s oie eae 17. 52 
Log PLS tas Redghivier wMOXaste ce sys as cleyesseiciareicro nis alee eine etemnteae eet 63.7 
Loy eLsI9" |) Burlineton, Otsero County, Nee scce ooo sen) scceeloae ie 1, 528.3 
iaiaS2oe bohumilitz, brachin bohemian. 2-5 cisscientececicaae cae ac eee 0.95 
LS) est) | Seriba, Oswego County, NoYioooc - 5. siooe = om sse.somicicas sagen 61.33 
LOR ESS: Fell July 3Lor August 1, 1835, at Charlotte, Dickson County, 

NE Ceiserce civacgse itech cia acioe siesnomoicctione swat teeta ae 2.70 
20 | 1836 | River Brazos, Wichita County, Tex...........--.-----.---- 212. 40 
21 | 1837 | Bonanza, Chihuahua, Mexico. syne se eee 238. 6 
een eleson le ubnamy Count yay Gale ..\jscales sac emetic ea ciodicinmieee Seto erias 68. 55 
231) 1839) | Asheville, Buncombe County, N. © 2.2.2.2. 2-22. 22-225 2.95 
2A), 1840 | Cosby2s Creek, Cocke/County, Nenn) 252 .-2.)252.-222 222 est 69. 16 
20 |, 1842 | Babb’s Mill, Greene County, Tenn-....--.--.---..---.------ 20. 63 
OUI e4e | ARVAS SZlADICZ a, TAUU MALY 2.9.5. <c.40 + siasleclcisseetwean smiciceul- 123. 50 
27 | 1844 | Carthage, Smith County, Tenn .......-.......-.. Seunadess 45.1 
28:1 1845) | Lockport, Niagara County, Ne ¥’....-.-.- c.26cccce seca ce ce 33.2 
29) 18465 Tala Netschas you Rmssiazjcn sie Sos Wena cule a as sae o aes a aces 61.95 
SOR PLeAOnl hucson Anizs. ((ChhecCarletonarom) cess nei cocoon ceeds ace 36, 84 
3L | 13847 Murfreesboro, Rutherford County, Tenn2- 2.2.5.5. <c2 cee) 5. 88 
32. | 1847 |. Chester, S. © ...:.... ajsininieesiarecislessisicencionisis sitios a a alse eee ese 115, 45 
33 | 1847 Ritterseriin, SAROMV som sowie ce cee eroeisce sates cea eee Mena 65. 45 
34 | 1847 | Seeliisgen, Brandenburg, Prussia... .--.--.- - nee LNG 
Bo Meee: Fell July 14, 1847, Braunan, Hauptmannsdorf, Bohemia... 14,5 
36 | 1850 | Ruff’s Mountain, Lexin etoniCounbty Se Ca--2 os ssenee eee 5, 461 
37 | 1850 | Salt River, Kentucky sade. deco bb bode cdosbeTdesedad Sade aedale 51,56 
38 | 1850 | Schwetz, Prussia eet sae ae er rete ©. ic tee Nea ICP gS 10. 55 
39 | 1851 | Seneca F Sls, Cayuga Conmgyc Ni Nt. ojo a.m -ic) scien Acie <= :0;5 21a) 80. 2 
40 | 1853 | Lion River, Namaqualand, South Afrieasco/2.. see. weenie 20, 85 
41 | 1853 | Tazewell, Claiborne Coumtypwlennt: costa atacieyctanis sys saci 1, 943.5 
42 | 1853 | Union County, Ga Set aeceres te centece nec caess cela cemive ess 124.5 
43. | 1854 | Jewell Hill, Madison County, N.C ......---.---.-----+ 000. 31, 85 
44 | 1854 | Oktibbeha County, Missnestaaccccsnicce closes scenes Sa cccess 1. 89 
Hee boosts Bots bare: Mids. eer eee aaoe solu. vcs cies teicduieses aacet. 5.5 
ADE LSoa Madoc, Ontario Canad ameseaseat ssc sccccc Gocces ohedee scece 19. 65 
47 | 1854 | Werchne Udinsk, WRUSSim omnes Ses Ase onal cnc cen ewea acess 36. 30 
48 | 1854 eaaapenr ne, AS ret lV aerate ao ee en eau cee: 10. 6 
49 | 1854 Sarepta, WALALOV RUGS Ree ee ee ice ey ta ae one ie Nc eee Sha! 
50 | 1855 | Sancha Estate, Coahuila, Mexico....-. EP ea se Ria aes ae 183. 7 
5L | 1856 | Marshall County, DE SS eS yp ees ee aa een sd 68. 23 
oe 1856 Denton County, Toxine saer Dat. S ecerrree cere CHT VHF 7.97 
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THE SHEPARD COLLECTION OF METEORITES—Continued. 

I.—Merroritc [rons—Continued. 

Date 
No.| of Where found. Weights, 

find 

Grammes. 

53 lateso) | Orange River, South Africa veee-eeeeee --- ee. =e em ee 21.41 

54 | 1856 | Hainholz, Minden, Westphalia. ...--..----.-----..----..... 12.15 

55/1/1856 | Imilac, Atacama, Bolivia-----.----------<---- === = on 36. 65 
BR | SES) |) ve NATE Choobniny) Olin. 2- S65 42 hea dose sscosocsdossossecg cose 9. 86 

57 | 1858 | Trenton, Washington County, Wis .----..-----.----------- 91. 46 

58 | 1860 | Coopertown, Robertson County, Tenn.----.--.------------- 397, 83 

591860") Nelson County, Kyio-- =. 222 -e- «= ee = ee el ee te 58. 3 

60 |.1860 | Lagrange, Oldham County, Ky --.----.----.---.---,------- 2 002, 

61 | 1861 | Breitenbach, Saxony .--------.---------------- ------------ 16.8 
62 | 1862 | Vaca Muerta, Sierra de Chaco, Atacama, Bolivia -...-.----. 97.63 

OBdieeeh st Fell in 1862, Victoria West, Cape Colony ..----...--...---. L 9.15 

GAs leGoneSoutheash VUssOUniNe eons bees en = eee eee eee eee 5.6 
HY MER COMME Ass ee eae hitao sop qeoebone a oeoU Doar onoEad soGnee 4.76 
66 | 1866 | Bear Creek, Aeriotopos, Colo-.-..---------------..<--. - 2. 307. 08 
67 | 1867 | Auburn, Macon County, Ala ..----..-----.-...---.--------- 998,15 
68 | 1867 | Losttown, Cherokee County, Ga .--..----..----..-------.- 75.4 

69 186s Mejillones, Atacama, South America ..----------.--------- 29.8 

70 | 1869 | Near Staunton, Augusta County, Va ---------- See oe: 1, 662. 
Vinita. Nenntmannsdont isa XO Wisse seem eieee amelie see eoe 15. 15 
72 | 1873 | Chulafinnee, Cleburne County, Ala..--......-..----...---- 54. 
T3LeToulbisenbero Alten bunoy SaxOly,-— ee raere er a-rae= sees = 9.7 

Zag sae Bublen babes| Counby,. MOn= se — eee esse = Hee ele ene 391. 
75 | 1875 | Santa Catarina, Morro do Rocio, Brazil .-.-...---..---- Sse 253.9 
ZS | Wevier i Chicexy, (Canis ROW 6 eee Se epee ong see ceeaeeo te sees eeeess Soe 3.30 
fiat On| eDaltonawWinithela) CoumbiyspGaee ser aoe aelaoseae eee eee cee 50, 917 
TOMS oo hick Creek, Davidson= County, NG soc! ses acces Se soe ater 9,72 
79 |......| Fell May 10, 1879, Estherville, Emmet County, lowa...--..- 3,575 
80 | 1879 | Campo del Pucara, Catamarca, New Granada. -------------- 0.92 
81 | 1879 | Ivanpah, San Bernardino County, Cal..--....-.----......- 11.75 
Sp) || ThstetO), || diene wons iss (0) Se s6 SoS S56 Gos bobs se Soe ae sSbS S554 o555 S454 3, 992. 
Sapo Whois mithsonianginom eee oe es este anise nets ee eer te 88.3 
Cab ccomEGnand trapids, Mich yeceeacisee eee semee eer sae ia aerate 34.5 
85 | 1884 | Glorieta Mountain, Santa Fé County, N. Mex.--. ----.---- 853. 4 
SOn|aeece- East Tennessee. (The iron of the Philadelphia Academy of 

NaturaliScrences) s.2 22-2 bene. concer cece cise enise uses 260. 0 
S7a sl S86) bacubirito, Sinaloa Mexicosseanecoe esse aee ee ee eee eee 171.4 
SBalheeecs SevieraCounty lone reese eee meen eee Durning yey eeee eee ee 
SOnibas-=- Abhay, Okooannyns ORM oon - 66S as6nSsesedh as dhotisosats cor sons 22. 55 
GOR Estee Chemnitz). bun Canyee pec ee acter epee alee eet “MP7 
Othe eee From burned museum at Baltimore---.------2--.--. ---. 2--- PL a 
PAF See erae She A bertdLon 77/3. Csi ceseae Sec hae sees eee See eee eee eee 11.3 

IJ.—TERRESTRIAL IRONS. (Formerly supposed to be meteoric. ) 

1 ee Niakornake (Greenland tececcmseceec ce eeemccnesemise see eeeeeee ad, 
8505 

SMSO nOvitak.wGreenlan deter eects cfetoe cleat cte iad ieee ote ciate state eels 18, 97 
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METEORITE COLLECTION. 

Il1.—MrTEORIC STONES. 

263 

Weight. 

| Grammes. 

No.| Date of fall Place of fall. 

IS SNov. 16,7492!) Ensisheim,, Elsass; Germamyoose-- -sa-esee scion <= 
24 |i dius” Jess ilzaaiy a Mel tyeyes Mexolicmeh Be eee Rs Be ey A eee 
3 | July, L766) Albareto; Modenaylitalysssas= saaseioaes Sue! see ote). 
AD uly) 245.0790), Barbotan,, Landes, Hranceyssssie-- ten seciels oe eo slo 
Daoune Logis Siena, Lbalyos 1 Ssee sort Sey eee Le Pee See 
6 | Dee. 13,1795 | Wold Cottage, Thwing, Yorkshire, England --......- 
daMarsl2a 79s) Salles iV illefranches Hran COs saa. ae ates cee eaten oe 
Sa WecaelOnl798) i Kralchut. bb enanes,wlin Gia ese eee eee se eee oes | 
ORiPApry 265.1803) | ezAiole;, Orne, Wrancey ss .se. a2 sane ase eee ee ee 

LOR) Mar i5 1806) |Alaish Garde, Erance ec setes ane ee Stee eee) oo 
Le Dees 14s 18075 | WieStOTy © OMT UA Seer es Meh es UR y oy ey pera 
PPR Maye 2251808) |, Stannern,, Moran as sate a yl Seyi oh seed See ea re 
13 | Aug. 180) eS Moorestort;Lipperanyy irelandesss ses see eee a 
14 | Nov. 23,1810} Charsonville, near Orleans, France. ..--...-.-..-.-.-- 
1513) Mar: 1251811.) Kuleschowka, Poltava, Russia.----- 2.522. 022-222 22.2) 
16 | April 15, 812 | ErxXleben i te nuissrays ets on os eee eee ys ae SE eee 
17 | Aug. 5. 1812 | Chantonnay, \Viendée, Mrancersns4 sees ase aa sere | 
18 | Feb. 15, 1814:), Bachmut; Ekaterinoslav, RUssiaeses. ses seses scene! | 
19 | June 13,1819 | Jonzac, Charente-Inférieure, France ..-.-....-...---.| 
20 | July 1OVTSP Ol opana. Witebske bh useias SseSt Seeeer ce Nie s le heel 
Dis Jone oO Slt Iuivinas;Ardeche buancesoc\-sssseee saceeacisne cee eaes 
22)|June 3,1822) Angers, Maine-et-Loire, France.-.-..-.....25---. 2... 
SF LNOVOU Scola lahanad. Hutsehpuns Indias seelne ste eee: Oe eel ae 
PAR WAN lo Losdy jen aZZO. MeLrrara. Lutlvise= tae es se cee nee ea etree. 
sy Le2o Mune omety bh rancencen estes wees asec st ie oc onan 
Pompbens LOR S25) Nami emoy.. Mid. 2uur 2s yet ee es sacra cee eee! 
2iesept. £451825:|) Honolulu, Hawatian Uslands 2222/5. sso0s5528 ec. soe 
23 | May 19,1826 | Pawlograd, Ekaterinoslav, Russia--....--..-.---.-..- 
29 | May 9. 1627 | Drake Creek, Nashville, Sumner County, Tenn. -_---- 
atD) | diwiayey ZI a Reet tet geiolanmn Voy os AINE pee eee ee SUE eee oan ly oe Se 
Sige Mav Slee) pmocsyjbhs, Gare Se orxan crt Soe = eked tele! Slane ep tee pee 
Som PATS A OZ WAL IN Usa caer intersects es cee siatton Ree ene 
Jor | lye LS, 183k |) Vouillé, near Roitiers, iM rancesssss5 Cas te aees co eneee. 
p4o une: (6,835, Chandakapur, Berar, india see 5 sees saeeiee oe eee. 
39 | Oct. 13,1838 | Cold Bokkeveldt, Cape Colony-..-..-...--...2..-.-2.. 
36) | Heb. 13; 1839) Little Piney, Pulaski County, Mow.2-252.-8 222 fo2.- 
37 | June 12,1841 | Chateau Renard, Loiret, France... .......--.2 225.22 
38 | Apr. 26,1842] Milena, W arasdin, Conta eran Caran Aen ie 
oo) une 4. 1842 Anmiéres). lhozere, Mranc@n-ssccrw cack 6 coos oceans 
AOR lary 2onleds | DISli oO pivilll © ise, CO aeespetas aera re te ere Oe at rs et 
AMM UNC pede | Utrechib lollan ders a seis ose os cin ais Seana eenl we Le aaa 
Ave Rounds 846i Assan. indiarsceccesstclons carson serene ee oleae ee 
43 | May 8,1846| Montemilone, Macerata, Italy..-<-.--:...-...-.....-- 
Aan Rebs 20,1847 | Hartford, Linn County, lowas-22---s2so-seceecs Sono. 
45 | May 20,1848 | Castine, 1 Raat sls, Ne che ard ia Ran Se ON ce Bes 
46)) Dec. 27,1848) Ski, Amt Akershuus, Norway...-...-----.--2-------- 
47 | Oct. 31,1849 | Cabarrus County, N. OPES SOME eee Ae aS BO ITENLS 020 § 
ASE anon 2a loos | Nellore, Madrassilindianaassstsaccon ee eae eee 
49 | Aug. 5,1855| Petersburg, Lincoln County, Tenn .-.-......-. ----.-- 
00 | Feb. 28,1857 | Parnallee, , Madras, Wn dilagsscerts ot see cis! Sn eee pie wesieic 
51 | Apr. 15,1857 | Kaba, Hungary ree wie tel Oar 
Se OGia e lb toa7 |) es Ormes, Vonney mrance.2s- 2.0820 soos oss aA 
53 | Dee. 27,1857 | Pegu (Que negouk), BEtrishy bunmeahis se eer cee ee 
54 | Dec. 99,1858 Ausson, HanterGaronne siran certs ceo eae cies 
Ponecnce leas | Molina, Murcia, opaime sas) 2.2 40)) 2h Nee oa yo 
56 | Mar. 28, 1859 | Harrison County, 1GaXG lS Cae Aes ete ee aI Berit) ie a 
57 | May 1,1860 | New Concord, Guernsey County, Ohio ~Goobshoddecauc 
58 | July 14,1860 | Dhurmsala, Punjab, Trias cues eee eee ewe. 
Sun iavee Con EOoL.) BUtSHTa > Indiana tesa sos 2es6. o.oo inka eae oces 

* Fragment, 

4.3 
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THE SHEPARD COLLECTION OF METEORITES—Continued. 

Jil.—Merroric Stronrs—Continued. 

No.| Date of fall. Place of fall. Weight. 

Grammes. 

60 | Aug. 8, 1863] Pillistifer, Livland, Russia ....-----~---------------- 2.6 

61 | Dec. 7, 1863} Tourinnes-la-Grosse, ‘Tirlemont, Belgium ..---..----- 9, 04 

62 | Found 1863—’4| Tomhannock Creek, Rensselaer County, N. Y----.----- 8.74 

63 | May 13,1864] Orgueil, Tarn-et-Garonne, France.------------------- 9. 62 

64 | Jan. 19,1865} Supuhee, Sidowra, Gorruckpur, India-.-.---..--------- 4.3 

65 | Mar. 26,1865 | Claywater, Vernon County, Wis. ---.-----.---------- 9, 35 

66 | May 30,1866 | St. Mesmin, Aube, France-.-------------------------- 1.59 

67 | June 9,1866}] Knyahinya, Hungary --.---.--------;----------------- 32. 83 

68 | Jan. 30,1868] Pultusk, Poland --..--.---------------+---------------- 304. 76 

69 | Feb. 29, 1868 | Motto-di-Conti, Casale, Italy ------.----------------- Tabs 

70 | Mar. 20,1868 | Daniel’s Kuil, Griqualand, South Africa .----.------. 4.6 

71 | Dee. 5,1868] Frankfort, Franklin County, Ala -.-.-.------.------- 4.7 

72 | Jan. 1,1869| Hessle, near Upsala, Sweden- ---..---------------+--- 259. 8 

73. | May 22,1869] Cléguerec, Morbihan, France. .-----.-----+---------- 52. 65 

74 | Sept. 19, 1869 | Tjabé-Padang, Java .....--.------------+--+2+------ 29.1 

75 | Aug. 18,1870} Cabeza de Muyo, WittRenes, [SyO2Wl onoesSh oosocd Lc chee eZ 

76 | May 21,1871] Searsmont, Waldo County, Me -.-..----------------- 62.5 

77 | Dee. 10,1871] Bandong, Java..-.-..----------------------+----+---- 50. 87 

78 |Found 1872! Waconda, Mitchell County, Kans.-.--..--.----..----- 996, 55 

79 | Aug. 31,1872 | Orvinio, Rome, Italy .----.-.-----------+---+------- Oe 

80 | Sept. 23,1873 | Khairpur, India... ......-------- -------------+------- 26. 73 

81 | May 14,1874| Near Castalia, Nash County, N.C. ----.--------------- 0.76 

82 | Nov. 26,1874] Kerilis, Cotes-du-Nord, France .-.--- cals cia, lulnte neem ees 2.70 

83 | Feb. 12,1875] West Liberty, lowa County, Iowa-.-..-.-------------| 3,185.9 

84 | June 28, 1876] Stiilldalen, Nya Kopparberg, Sweden ..-.--.---------- 151.7 

x5 | Dec. 21,1876] Rochester, Fulton County, Ind -.-...---------------- 48, 27 

86 | Jan. 3,1877| Warrenton, Warren County, Mo -......-.------------ 27.25 

87 | Jan. 23,1877 | Cynthiana, Harrison County, Ky ------------------- VE ZEe/ 

88 | Oct. 18,1877 | Soko-Banja, Servia .....---------------------------- 15. 98 

89 | July 15,1878| Tieschitz, Moravia -.--.--.------------------------- 27.00 

90 | Nov. 20,1878} Rakovka, Tula, Russia..--.-.------------------------ 23. 50 

91 | Jan. 31,1879 | La Bécasse, Indre, France .-.--.-.------------------«- 5. 00 

92 | Aug. 17,1879 | Tamatlan, Jalisco, Mexico ......-------------------- 511. 00 
93 | Feb. 3,1882 | Mocs (Visa), Kolos, Hungary ---.-.------------------- 17,85 
94 | Aug. 2,1882| Pavlovka, Saratov, Russia ..----..------------------ 5. 61 

95 | Feb. 16,1883 | Alfianello, Brescia, Italy.-.---..-------------------- 29, 54 

IV.—PsEUDO METEORITES. 

1. Ivan-Oedenburg, Hungary ----------------------- J Uebeescucuessmiececees 0.94 

RECAPITULATION, SHEPARD COLLECTION. 

Irons, meteoric .----------- ----- + ----- 2 +22 o 2 eee ene cerns fener eee eee 92 

Irons, terrestrial ..._.----. .----- ------ -- +--+ 2-22 ee nnn ee nn eee nee eee e eo ee 0) 

Stones .--- 22. one cone oe en ene we ene = ne wenn mee eee cone owe cows wens eee 95 

PISehiO MOONE) poco ce choo mo od eSe ebo oan soss5o 0SUe5e Sos5 conSee.cebo cescesse 1 

190 

ADDENDA, SHEPARD COLLECTION. 

Bringing the catalogue down to October 20, 1888. 

Tron Creek, Nortu SASKATCHEWAN, BRITISH NORTH AMERICA, 

SMITHLAND, Ky. Iron, 12.9 grammes. 

ALLEN County, Ky. Iron. 713 grammes. 

INDEPENDENCE COUNTY, ARK, Tron, 20 grammes, 

Iron, 125 grammes, 
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MAVERICK County, TEX. Iron, 116 grammes. 

Tucson, ARIZONA. The signet iron, 84.5 grammes. 

Touuca, Mexico. Iron, 17,800 grammes. 

TARAPACA DESERT (HEMALGA), PERU. Iron, 84 grammes. 

SANTA CATARINA, BRAZIL (altered). Iron. 7,200 grammes. 

NEWSTEAD, SCOTLAND. Iron, 51 grammes. 

PouLitz, Reuss, GERMANY. Stone. Fell October 13, 1819. 0.16 gramme. 

Kicustapt, Bavaria. Stone. Fell February 19, 1785. 1 gramme. 

OBERNKIRCHEN, GERMANY. Iron. 23.1 grammes. 

AGRAM, Croatia. Iron, Fell May 26, 1751. 0.74 gramme. 

MAUERKIRCHEN, AusrriA. Stone. Fell November 20, 1788. 0.5 gramme. 

MEZO MaApDARASZ, TRANSYLVANIA. Stone. Fell September 4, 1852, 86.8 grammes. 

ISLAND OF OEFSEL, BALric Sea. Stone. Fell May 11, 1855. 4 grammes. 

TENNASSILM, ESTHLAND, Russia. Stone. Fell June 28, 1872. 1 gramme. 

TIMOCHIN, Russta. Stone. Fell March 25, 1807. 15 grammes. 

Gross LIEBENTHAL, NEAR OpESSA, Russia. Stone. Fell November 19, 1881. 8 

grammes, 

Assist, IraLy. Stone. I ell May 24, 1886. 29 gramuines. 

LUCIGNANO, SIENA, ITALY. Stone. 3.7 grammes. 

TRENZANO, BRESCIA, ITALY. Stone. Fell November 12, 1856. 3.8 grammes. 

GIRGENTI, Sictty. Stone. Fell February 10, 1858. 1.5 grammes. 

NEJED, ARABIA. Iron. Fell 1865. 37 grammes. 

SHYTAL, Inpra. Stone. Fell August 11, 1863. 1.32 grammes. 

CRONSTADT, ORANGE RIVER FREE STATE, AFRICA. Stone. Fell November 19, 1877. 

12.5 grammes. ’ 

YARRA YARRA RIVER, AUSTRALIA. Iron. 21 grammes. (Cranbourne 1) 
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3y GEORGE F. KuNz. 

The collection of gems exhibited by the National Museum at the 

Cincinnati and New Orleans Expositions is now on exhibition in the 

Museum in Washington. This much-needed accession, representing a 

small part of the appropriation for the World’s Fair, promises to be 

one of the most attractive and instructive features of the Museum. 

The large number of visitors, who examined the collection, both at the 

expositions and in its present location, can testify to its interesting 

character. Although a mere beginning, it is the most complete public 

collection of gems, in the United States. It is contained in three flat 

plate-glass exhibition cases, the gems being neatly marked with printed 

labels, and arranged on velvet pads, with a silk rope border. ‘The 

diversity, brilliance, and richness of nature’s brightest colors displayed 

render the whole effect a very attractive and pleasing one. The col- 

lection begins with a suite of glass models of the historical diamonds, 

followed by a series of diamonds in their natural state, among which is 

an interesting octahedron, 18 carats in weight*, and by two smaller, 

though very perfect, octahedra of about 2 carats each. These speci- 

mens are good illustrations of the form from South Africa, though of 

little commercial value as gems. One dozen other crystals, from one 

quarter to 1 carat in weight, complete a representative set of form and 

occurrence in that region. Next we have a very neat set of a dozen 

more crystals, small, but choice, principally from India and Brazil, for- 

merly belonging to the Mallet collection. One of these is a perfect 

cube, a form peculiar to Brazil, while another is twinned parallel to the 

octahedron. Another stone of 1 carat is only half cut, and for compar- 

ison we have a stone of about the same weight completely cut. 

*Gems are generally bought and sold by the weight, called a carat, which is equal 

to about 3.168 troy grains. It is usually divided, however, into 4 diamond or pear] 

grains, each of which is .7925 of a true grain. Fractions of a carat are also known 
as fourth, eighths, sixteenths, thirty-seconds, and sixty-fourths. The weight of the 

carat formerly differed slightly in different countries, and this diversity finally led a 

syndicate of Parisian jewelers, goldsmiths, and gem dealers, in 1871, to propose a 

standard carat. This was subsequently confirmed by an arrangement between the 

diamond merchants of London, Paris, and Amsterdam, fixing the uniform value of 

the diamond (?) carat at . 205 gramm, 
267 
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Among the sapphires, we find a carat oblong stone of dark blue color, 

from the Jenks mine, Macon County, North Carolina, which has yielded a 

few fair sapphirés—yellow, violet, and blue—and a few rubies, some of 
the finest of which were in the Leidy collection; also the first stones found — 

here, the dark brown, asteriated sapphires, described in ‘Transactions 

of the New York Academy of Sciences,” March, 1883, and two other 

cut stones weighing from 4 to 8 carats. These all show a slight 

bronze play of light on the dome of the cabochon in ordinary light, 

but, under artificial light, they all show well-defined stars, being really 

asterias or star sapphires, and not cat’s eyes, as would seem at first glance. 

There are also two cut stones, light blue and light green, weighing 1 and 

2 carats respectively, which, for light-colored sapphires, are perhaps, 

when cut, brighter than those from any otherlocality. The cutting of one 

of these gems has given it a remarkable luster. ‘They are found in the 

sluice-boxes atand near Helena, Mont. Following are two broken crys- 

tals of the dark-green sapphires from the quite recent find at the Hills of 

Precious Stones in Siam, beautifully dichroic, being green and blue 

when viewed in different axes. The most showy group among the sap- 

phires is a lot of thirteen assorted fancy stones, ranging from one-half 

to 4 carats in size. It includes two oriental amethysts, one oriental 

topaz, two pale rubies, four blue, one light-blue opalescent, one pale 

green, and two white sapphires. An asteria of good blue color, meas- 

uring nearly 1 inch across, a beautiful 2-carat ruby-asteria, and a small 

three-quarter-carat ruby, of fair color, complete the corundum gems. 

The series of spinels is well chosen and varicolored ; it consists of a 

long 2-carat stone of green color, an oblong almandine-colored stone 

of 3 carats, an inky stone of 14 carats, a half-carat ruby spinel of fair 

color, a pretty rubicelle of three-quarters of a carat, and a suite of erys- 

tals of the ruby-colored spinel from Ceylon and Burmah. We have 

also a cut Alexandrite (so called after the Czar Alexander I), from the 

original Russian locality. This is of fair color; but the wonderful 

Ceylonese gems of recent years have really given to this phenomenal 

variety of chrysoberyl, which changes from green to red under artifi- 

cial light, its present high rank among gems. There is a 6-carat 

typical chrysoberyl (the chrysolite of the jeweler), finely cut, truly, as 

the name indicates, golden beryl; and a dark green one of that shade, 

repeatedly sold as Alexandrite, though it does not change color by ar- 

tificial light; also a rich yellowish-brown specimen of 1} carats. <A set 

of seven rough fragments from Brazil is instructive by comparison. 

Among the beryls, we have a flawed emerald of 10 carats, that well 

illustrates the typical color, as does a pear-shaped drop of about the 

same weight and quality. Besides these, there is a flawed stone of 

about the same weight, but much lighter in color, from Bogota. There 

isalso a crystal, that has beenin the Institution for many years, labeled 

from New Mexico. An emerald crystal, 1{ inches long, one of a series 

of minerals brought by Prof. J. D, Dana from Peru when with the 
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Wilkes Exploring Expedition, is historically interesting. It was pur- 

chased by him in the streets of Callao. In the same series are two 

good cut beryls, one 6 carats in weight, of a light-green color, another 

l-carat light blue, both from Royalston Mass.; and perhaps the finest 

Specimen ever found at the Portland (Connecticut) quarries, 15 carats 

in weight, and of such a rich, deep sea-blue color, as almost to rival in 

splendor the matchless 5-earat Brazilian blue stone, that is in the same 

case. 
A fine blue beryl from the Mourne Mountains, Ireland, is interesting 

for its locality and deep color. Stoneham. Me., has contributed a 2-carat 

white cut stone and a similar fragment; while Siberia is represented by 

a common white stone of about 6 carats weight, and a rich yellow one 

of 2 carats. 

Next comes a series of the emerald-green and greenish-yellow varie- 

ties of spodumene (Hiddenite), embracing crystals and fragments, and 

five cut stones, the latter weighing from a quarter to three-quarters of 

a carat, and varying in color from green to greenish-yellow, from Stony 

Point, N. ©.; also a quarter-carat light yellow, and a 1-carat golden- 

yellow spodumene of the variety resembling chrysobery]l, described by 

Pisani, of Paris, in ‘Comptes Rendus” for 1877, from Brazil. The 
mountain-green cut euclase of 2 carats weight, from Brazil, and the 

white cut phenakite of 5 carats, from Russia, are of rare occurrence, 

though the latter has recently been found in two localities in Colorado. 

The tourmalines include a dark-red gem (rubellite) of 6 carats’ weight, 
and of good color; a dark-green one of the same weight; two light-red 

ones of one-half carat each, and a fine dark-blue one (indicolite) of three- 

eighths carat; alight sea-green one, of the same weight as the indicolite, 

and four long bottle-green (called Brazilian emeralds) of 2 carats each ; 

two olive-green stones of 2 carats each, and four sections of green crys- 

tals, that have red centers. This difference of color between the outer 

and inner crystals is peculiar to tourmalines, as many as three colors 

being found in one crystal. All theseare from Brazil. The well-known 

domestic localities are represented by an oblong, table-cut, light-green 

stone from Paris, Oxford County, Me., that once held a conspicuous 

place in the collection of Dr. Joseph Leidy, which, unfortunately, had 

to be scattered. From Auburn, Me., a locality quite recently discov- 

ered, we have a 1-carat blue indicolite, two lavender-colored stones of 14 

and 2 carats each, a light emerald-green stone of three-quarters of a 

carat, as handsome as an emerald by artificial light, and a 2-carat green 

one of the same tint as the Leidy stone; also a suite of loose crystals of 
various colors. The neighboring 2-carat yellow and 3-carat yellowish- 

brown cut stones are from Ceylon. The fine 2-inch grass-green crystal 

and 1-inch bluish-green crystal are also part of the treasure brought 

home by Professor Dana from the Wilkes expedition of 1838-1842. 

A 6-carat blue and a 2-cearat sherry-colored topaz from Siberia are ex- 

ceedingly brilliant; but the domestic reputation is well sustained by the 
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white 15 carat cut stone from Pike’s Peak, Colo., which is not surpassed 

in beauty by the brilliant white 4-carat (Minas Novas) from Minas- 

Geraes, in Brazil. <A 6-carat orange-yellow stone, also from Minas- 

Geraes, is quite characteristic of the topaz, which is most commonly used 
in jewelry. <A series of two cut stones, of 5 and 8 carats respectively, 

and a number of crystal fragments show the effect, which heat has upon 

some varieties of topaz. These specimens vary in color from dark pink 

to white, according to the degree of calorification. 

Among the garnets are ten flat, brilliant-cut stones, one carbuncle, 

two long table-cut stones, and six rose-cut from Bohemia; six Tyrolese 
red garnets, three essonites (usually sold as hyacinths by the jewelers), 
4 carats, 14 and one-quarter carat from Ceylon, six small brilliant-cut 

stones from Cape Colony, anda series, cut and uncut, from New Mexico, 

which furnishes the finest garnets in the world in point of color. In 

addition to these, we notice a 1-carat and a 14-carat demantoid (green 

garnet or Uralian emerald) from Bobrowska River, Syssersk, in the 
Urals, and a brownish-green 2-carat stone from the same locality. 

From New Mexico we have a fine yellowish-green peridot or olivine, 

of 24 carats, called chrysolite by the mineralogist, but not by the jew- 

eler; also a number of pebbles of the same, known as “Job’s Tears” 
locally (from their pitted, tear-like appearance). The Orient is repre- 

sented by a beautiful olive-green cut stone of about 18 carats weight. 

From the zircons or jargons we may single out for remark a number 

of small cut stones, steel-blue, yellowish-brown, yellow, and wliite, the 

latter color being often produced by heating. Stones of this kind were 

at one time used for incrusting watches, which were then sold as diamond- 

inerusted. Next we observe a fine, rich, hyacinth-colored gem (the true 

hyacinth of the mineralogist), a 2-carat green, a yellow, an orange, and 

a long brownish-green 3-carat stone, all from Ceylon. The 2-carat axi- 

nite, from Dauphiny, is one of the rarest of gems. A 6-carat greenish- 

brown epidote, from the Knappenwand, the well-known locality in 

Tyrol, should be mentioned. 
Here, too, is a one-fourth-earat idocrase from Ala, in Piedmont. This 

mineral, which received the name of vesuvianite, because it is found 

among the formations in the lava at Vesuvius, is sold by the Neapolitan 

jewelers, and used to make the letters Land V in the manufacture of 
initial or sentimental pieces of jewelry. The same mineral is found at 

Sanford, Me., and other localities here, but rarely in gem form. 

lolite (dichroite, cordierite), or water sapphire (saphire-deau), as it is 

also called, is here seen in the form of a flat-cut stone of 2-carats’ 
weight from Ceylon, and acube one-fourth inch square from Bodenmais, 

Bavaria. These are not comparable with one found at Haddam, Conn., 
that was worn as a charm by the late Dr. Torrey. This stone has 

dichroic properties; if viewed in one direction it appears blue; if in 

another, pure white, 

The 5-carat titanite or yellow sphene is from the Tavetschthal, in the 
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Tyrol. This gem shows the play of colors peculiar to the diamond. 

Specimens have also been found at Bridgewater Station, Pa. There are 

two long andalusites of 1 and 2 carats’ weight, stones which are at times 

so dichroic that they have been offered in London as Alexandrites ; 

also a square brilliant cut stone of 1 earat. No stones in this collection 

show the dichroic property to the visitor so perfectly as these, they 

being so cut as to show the red and green colors at once from the same 

point of view. These are from Brazil, where fine green ones are also 

obtained, 

Next in order are four light-green diopsides from De Kalb, N. Y., a 

locality which has yielded 20-carat gems, of rich oil-green color, equal to 

the 24 carat cut-stone from Ala., in Piedmont. 

A small, long, 1-carat kyanite, from Russia, is noteworthy, as is also 

the suite of opals, consisting of two noble cut stones, from Hungary, 

and a polished slab of the light matrix from the same place, beautifully 

mottled with opalescent spots; a set of over twenty gems, white, yel- 

low, and brown, from Querétaro, Mexico, and two milky opals without 

the play of colors, from Honduras, an inch and an inch and a half long, 

respectively ; three pieces of blue opal, in the impure brown limonite, 

or ironstone matrix, from the Baricoo River, Queensland, Australia, 

termed opaline by the jewelers, and a cut stone from the same locality. 

Of turquoise, we have a blnish-green piece 14 inches long, cut into a 

flat cabochon stone, from Los Cerillos, New Mex., a fine suite of the 

mineral in the matrix, recently brought on by Maj. J. W. Powell, from 

New Mexico, and a set of twenty-four gems from Persia, showing all the 

characteristic gradations of color between blue and green; a curious 

three-quarter-inch cabochon cut stone, and a piece 14 inches long in the 

matrix, from Persia, noticeable for the pleasing contrast of the bluish- 

green stone on the background of chocolate color. A handsome suite, 

consisting of a l-inch flat cabochon and seven polished specimens of 

turquoise in the matrix, from Los Cerillos, New Mex., has lately been 

deposited by Mr. Thomas Donaldson, of Philadelphia. These vary in 

color from the malachite-green to the rich light-blue, and in size from 

1 by 2 by 3 inches to 3 by 4 by 6 inches. 

Hematite is exhibited, cut in the form of a ball and in a cut intaglio. 

Displayed near these is a cut 1-carat rutile, from Alexander County, 
N.C. This so closely resembles the black diamond in color and luster 

as to have been mistaken for it when first found. <A large rhodonite, 

cut en cabochon, is on the same pad with these specimens. 

A dark, almost black, hypersthene from Norway shows a pleasing 

bronze-like reflection on the dome of the cabochon, while a polished 

slab of lighter color is also quite attractive. Chlorastrolite is repre- 

sented by three small polished pebbles from Isle Royale, Lake Superior. 

One of the most instructive of the series is a quantity of gem-gravel 

from Ceylon, containing sapphires of various colors, chrysoberyl, zircon, 

quartz, and other stones, 
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A series of the American stone Thomsonite, found as pebbles in the 

Lake Superior region, presents some fine cut stones, with the circles 

from one-fourth to three-fourths of an inch across. A few large, pol- 
ished pieces measure over 1 inch across. Some pebbles of Lintonite, 

a green variety of Thomsonite from the same locality, are also polished. 

The quartz array is very instructive. It begins with a 24-inch Japan- 

ese crystal ball, and an eagle seal 5 inches high, of Russian cutting; a 

smaller ball and a combination form of the eube and dodecahedron, 

from Japan, half of a Brazilian pebble, polished, a mounted searf-pin, 

cut in cuboidal form, and a small pendant complete the display of rock 

crystal. Cut citrines, cairngorm, and the so-called smoky, Saxon or 

Spanish topaz, eleven of the dark-purple amethysts from Siberia, often 

wrongly called Oriental ametbysts, and a set of seven from Brazil show 

all the changes from light pink to dark purple. 

Perhaps the most unique gem of the collection is a piece of amethyst, 

that was found in Haywood County, N. C., and deposited here by Dr. 

H.S. Lucas. The present form is just such as would be made by a lapi- 

dary in roughly shaping a stone preliminary to cutting and polishing it. 

It now measures 7 centimeters in length, 6 centimeters in width, 4 centi- 

meters in thickness, and weighs 136.5 grams. It was turtle-shaped when 

found, and was said to have been worked by pre-histori¢é man. This 

shape was unfortunately destroyed by chipping it to its present form. 

It is perfectly transparent, being slightly smoky and pale at one end ; 

it also has a smoky streak in the center. This coloring is peculiar to 

the amethyst, however. <A fine cut amethyst from Stow, Me., repre- 

sents New England. There are also a three-quarter inch yellowish 

quartz cat’s-eye from Ceylon, a 3-earat green one from Hoff, Bavaria, 

and a native Indian necklace from Ceylon, composed of numerous yel- 

lowish quartz cat’s-eye beads of about 3 carats each. There has been 

recently added to the collection a handsome Siamese ring of cat’s-eyes 

and chip diamonds. The rich gold setting is a model of exquisite Ori- 

ental workmanship, the reliefs seeming to have been hammered rather 

than engraved. The handsome embossed flowers within the ring can 

not be seen in the case. Its crown is a pyramid, 15 millimeters high 

and 20 millimeters across the base. The base of the pyramid is sur- 

rounded with a row of fourteen cat’s-eyes ; above this is a row of chip 
diamonds, while the apex is formed of the largest and finest cat’s-eye 
of the lot. On each side of the crown, on the shank, is a handsome 
cat’s-eye, next in size to the stone which forms the apex. 

We have, then, a beautiful series of the brown quartz cat’s-eyes, so- 

called crocidolite cat’s-eyes (also called tiger-eyes), in fine slabs, balls, 

buttons, etc., which is really a combination of crocidolite fibers coated 

with quartz. This incasing renders it harder than unaltered crocidolite, 

which is to be seen here together with it. Alongside of these are four 

handsome stones, cut cabochon, and artificially colored pink, purple, 

green and gendarme-blue, after the extraction, by a strong acid, of the 

original coloring matter from the quartz casing. All these are from 
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South Africa. Superb rutilated quartz (sagenite, fleche @amour, Venus- 
hair-stone, or Love’s arrows), in the rough and in cut form, are from 

North Carolina. Rhode Island contributes black hornblende blades in 

quartz, and green actinolite in the same (the Thetis-hair-stone of Dr. 

Jackson). The actinolite, when in straight layers in the quartz, occa- 

sionally forms a quartz cat’s-eye, if cut across the fibers. The Thetis- 

hair-stone from Japan is one of the most interesting and beautiful stones 

in the series of sagenitic quartzes. 

The large pieces of black onyx, chrysoprase, carnelian or sard, and 

sardonyx, and the series of agates, of various colors, numbering over 

one hundred and fifty specimens, are cut into a variety of forms; the 

fine 3-inch square slab of “ gold quartz,” of the jewelers, is from Grass 

Valley, California. 
Fine aventurine quartz, with spangles of mica in a rich reddish-brown 

quartz, from Russia, vases of which are often worth thousands of dol- 

lars, and a fine green aventurine, called imperial jade by the Chinese, and 

more esteemed by them than any of the true jades, deserve attention. 

The series of fifteen small Indian mocha-stones 1s very attractive; the 
black, moss-like markings are relieved by the red spots in the gray body 
of the stone, thus presenting a surface beautifully diversified, A 6 by 

4 inch slab of moss-agate attracts much attention, different people see- 
ing in its markings various bits of fancied scenery. A 2 by 4 inch slab 

and a circular disk, 1 inch in diameter, are good representative pieces 

of the blood-stone or heliotrope, so much used in rings and seals. A 

rich, brown, speckled jasper is worthy of notice. The series of quartzes 

closes with three polished pieces of silicified wood. 

The two cut moldavites (Moravian bottle-glass), about 1 inch across, 

are of rare occurrence. They are transparent, dark-green obsidians 

from Moravia, for which worthless green bottle-glass has sometimes 

been sold. With them are {Sur sleeve-button pieces of opaque obsid- 

ian; two black, two red and black, from the Yellowstone National 

Park. 

The two sun-stones from Norway—the largest 14 inches long, the other 

a three-quarter-inch cut cabochon—are indeed fine, but a cut stone 

of the same material from Delaware County, Pennsylvania, the same 
length as the larger specimen from Norway, is nearly equal to them. 

A group of fourteen moonstones, of various sizes, from Ceylon, and two 

from Norway, one a half inches long, the other an inch, make a hand- 

some display, grouped with the sun-stones and smaller labradorites. 

The last-mentioned species is fully represented, one polished piece be- 

ing over a foot across, and a number showing the beautiful chatoyant 

colors to perfection. 

Amber—yellow, transparent, and containing flies and other insects— 

is present in the form of cuff-buttons, a breast-pin and beads; also, in 

larger pieces, with one side polished, and large “ tear-drops,” which are 

especially of educational interest. 

H. Mis. 170, pt. 2——14 
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A rich, dark-brown cut aragonite, from California, and the beautiful 

green copper-colored Smithsonite (a zine ore) from Laurium, Greece, 

demand special notice. Oneis a cut cabochon 1 inch long and one-half 

inch high, the other an ideal piece of the natural mineral. We observe, 
also, a fine polished malachite, from Siberia, and a smaller breast-pin 

piece; also, a dish of the highly-prized dark blue, or, more accurately, 

dark purple, fluorite from Derbyshire, England, where it is familiarly 

known as “ Blue John.” Vases of this material have often been sold for 
over $1,000. Two small polished pieces of the Persian lapis-lazuli, and 

a Slab8 inches across, and one 4 inches, of the white-veined variety from 
the Peruvian Andes, well represent this species. A jade pendant, 3 

inches long and of good color, is one of the sort made in Germany to 

Sell in New Zealand, as genuine aboriginal workmanship. Also, a flat 

vase made of a gray Chinese jade, and one of the small bracelets of the 

same material, light-green in color, which are put on the arms of girls 

in early childhood, and allowed to remain there, until the natural growth 
of the arm fixes them so tightly, that they can not be removed over the 

hand. To the jades have recently been added an Alaskan jade labret, 

used by the Alaska Indians as a lip ornament, and a Chinese jade ink- 

stone holder, mounted on a base of carved teak-wood. This is the most 

elaborate jade in the collection; the body of a dragon forming a cell 

for water, the mouth of the cell being a hole in the dragon’s back. The 

beast’s fore-paws and head rest upon the edge of a rectangular trough, 

which is intended to hold the ink-stone. From this he appears to be 

drinking, while a smaller beast, whose head just appears above the edge 

at the other end of the trough, watches his powerful enemy with a 

stealthy, malicious fear. 

A rich dark-green flower, 6 inches by 3, chiseled out of serpentine, 

is very pretty, as is a curious, fanciful, turtle-like tale ornament from 

Southern India, the shell of which is beautifully carved into a net-work 

of flowers, and a carved toilet-box of the same material, from the same 

locality. Besides the serpentine flower, there is a handsome turned 

vase, 8 inches high, grayish-green, crossed and recrossed with very 

dark olive-green streaks, giving it a mottled appearance ; also a hand- 

some, polished slab of Williamsite from Texas, Lancaster County, Penn., 

6 by 10 inches, a small flower ornament from San Francisco, a paper- 

weight and two massive specimens of green Serpentine, spotted with 

red, from Cornwall, England, and a polished fancy specimen of Bowenite 

from Rhode Island. Red, white, and mottled Agalmatolite (Chinese 

figure-stone), from China, is interesting. There are three carved 

Specimens represeating human beings, and another, much more elabo- 
rate, representing a parting scene on the sea-Shore. The remaining 

specimen of Agalmatolite is a handsomely-carved tray, on which is 

represented a typical oriental scene, with all its wealth of luxuriant 

vegetation. This well-preserved specimen was brought from Japan to 

Holland by the Dutch merehants in the sixteenth or seventeenth 



- GEM COLLECTION. 275 

century, and was recently deposited in the Museum by Mr. G. Brown 

Goode, the Assistant Secretary. 
One of the finest specimens of its kind in the United States is a mag- 

nificent 6 by 4 slab of lumachelleé (“fire -marble”) of fossil origin, in 

which the color of the original shells is so deepened and intensified that 

it rivals the finest fire-opal. This comes from the old, exhausted local- 

ity of Carinthia, Austro-Hungary. Of alabaster, we have white, yellow, 

and cinnamon-gray slabs; of fossil coral, a fine slab from Iowa City. 

The odlite limestone from Bristol, England, is curious; the surface is 
highly polished, presenting a white field flecked with dark red. Beads 

of gypsum satin spar and a 3-inch egg of the same material are from 

Bridgeford, England. A wavy slab of polished light-brown barite, 

having its surface variegated with dark-brown spots, from Derbyshire, 

England, is rather interesting. A slab of jet from England, one from 

Germany, and another from Colorado are exhibited near two handsome 

carvings in cannel coal from Simpson’s coal and lead mine in Missouri. 

One of these last represents a scene in a coal mine, and the other a bou- 

quet of flowers. A cannon 12 inches long, mounted on truncheons, and 

an egg-shaped paper-weight, both made of the travertine of Gibraltar, 

and a smali light-green slab of polished stalagmite from Baird, Cal., 

are among recent additions, as are ten rough, perforated garnets from 

an ancient grave in Bohemia, and a silver bar-pin, set with bloodstones 

and agates, the last the gift of Messrs. Harris and Shafer, of Washing- 

ton. 

The collection ends with an 8 by 3 slab of catlinite (Indian pipe-stone) 

and a large Indian pipe of the same material, from Coteau du Prairie, 

Pipestone County, Minn. The head delineated on the slab was carved 

by a Washington sculptor, and came into the Museum with the Abert 

collection, which was given to the Museum. 
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THE COLLECTION OF BUILDING AND ORNAMENTAL STONES IN THE 
U.S. NATIONAL MUSEUM: A HAND-BOOK AND CATALOGUE. 

By GEORGE P. MERRILL, Curator, Department Lithology and Physical 
Geology. 

PREFATORY NOTE. 

The collection of building and ornamental stones in the National Mu- 

seum is made up very largely from materials received from the Centen- 

nial Exposition at Philadelphia in 1876, and from the Tenth Census at 

the close of the investigation of the quarrying industries of the United 

States in 1880. By far the greater part and more systematic portion of 

the collection is from the latter source, and as the late Dr. George W. 
Hawes, then curator of this Department, was also in charge of that 

branch of the census work, it may be said to be due to his efforts more 

than to those of any other individual that the collection has been gotten 

together. Having once assumed such proportions as to attract national 

attention, it has been a matter of comparative ease to obtain materials 
from localities that were but poorly, if at all, represented at the time of 

Dr. Hawes’ death. The present collection comprises upward of 2,900 
specimens, a large part of which are from quarries in the United States, 
though very many foreign varieties are represented. It is the inten- 

tion to add to it from time to time such new materials as shall be dis- 
covered in this country, and also the principal varieties from foreign 
sources, particular attention being paid to such as are imported into 
the United States. 

In preparing the exhibit the stones have been arranged by States, 

and under States by kind; this method seeming best adapted to the 
wants of the general public. 

The specimens are as a rule dressed in the form of 4-inch cubes, the 

various faces of which are finished as follows: Polished in front, drafted 
and pointed on the left side, drafted rock face on the right side, rock 

face behind, and smooth-sanded on the top and bottom. Stones that 
do not polish have the face simply rubbed smooth. When of any other 

size or Shape than that of a 4-inch cube the approximate size is here 

Stated in inches. Hach specimen is accompanied by a printed label, 
giving, so far as obtainable, its scientific name, geological age, color, and. 
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texture, together with the locality from whence it was obtained and tae 
name of the donor or collector. 

The data for the accompanying hand-book has been likewise in part 

supplied by the Tenth Census, in Vol. x, Report on Building Stones and 

Statistics of Quarrying Industries. So far as possible statements taken 

from this work have been verified by reference to the original schedules 

now on file in this Department. The time that has elapsed since the 

publication of the census report has, however, enabled me to gather 

much new material, and to supply many facts there altogether omitted. 

As the work is intended for popular use, it has seemed advisable to go 
into considerable detail regarding the nature and composition of each 

class of rocks, stating, so far as possible, the qualities that render them of 

value for architectural purpoyes. Indeed it may be said that in putting 

the matter in its present shape the curator has been guided largely by the 

character of the requests for information which are being so constantly 

received. These requests are from persons in all stations of life, but 

most largely, as a matter of course, from those who are actively em- 

ployed either in quarrying, building, or dealing in building materials. 

With such it has rarely been found sufficient to give merely the name 

of a stone submitted or inquired about, but such details as mineral com- 

position, suitableness for any particular purpose, qualities good and 

bad, how it differs from other stone with which it may be brought into 

competition, etc., are almost invariably insisted upon. 

Inasmuch as the market value of a stone is so largely dependent 

upon the cost of quarrying and dressing, it has been deemed advisable 

to devote a few pages to an explanation or description of the various 

machines, implements, and methods employed in this work. It is to be 

understood that none of these machines are actually on exhibition 

otherwise than by photograph or engraving. Only such are described 

as have been found by the writer in.actual use in the quarries, or which 

seem sufficiently promising to merit attention. 

It is doubtless scarcely necessary to state that the results given in 

Table 8 were not obtained from tests applied on these individual speci- 

mens, nor at the Museum. They are compilations from a variety of 
undoubtedly reliable sources, and a part of which have never before 

been published. 
In speaking of any particular stone or group of stones it will be ob- 

served L have not limited myself to a mere description of the sample as 

itappears in the Museum collections, but have gone more into detail re- 

garding the quarries from whence it was obtained, its mode of occurrence, 

use, and the natural facilities for quarrying and transportation. This 

for the reason that, while many an outcrop is capable of furnishing sam. 

ples of excellent quality for purposes of exhibition the stone may be 

practically worthless owing to difficulties in the way of quarrying, lack 

of transportation facilities, or distance from market. 

NATIONAL MusEUM, July, 1887, 
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INTRODUCTORY: 

A.—HISTORICAL AND GENERAL. 

The use of any kind of stone for building purposes in the United 

States, or indeed in America, of necessity dates from a comparatively 

recent period. The early settlers were too poor and too thoroughly oe- 

cupied in the struggle for existence to give a thought to other con- 

structive material than wood, and hence it is not surprising that over 

one hundred years elapsed from the time of the landing of the pilgrims 

at Plymouth before the first stone structure of importance was erected. 

As, however, wealth increased, towns became cities, and matters assumed 

amore permanent aspect, there naturally arose a demand for a more 

durable and highly ornamental material; for such, fortunately, the 

early settlers of eastern Massachusetts had not far to look. The first 

stones quarried in this State are thought by Professor Shaler to have 

been the clayslates in the vicinity of Boston. These, however, were 

worked only in a small way and the product used for grave- and mile- 

stones, and a few lintels. 
Granite came into early use for building purposes, probably more on 

account of its ready accessibility than from any desire on the part of the 

people for so refractory a material, the matter of transportation then, as 

now, being an important item in deciding what material was to be used. 

According to Shurtleff* one of the first stone buildings in Boston 

was the house of Deacon John Phillips, which was erected about 1650, 

and which continued to stand until 1864, Tt is supposed to have been 

built from granite bowlders found in the immediate vicinity. In 1737 

was built of bowlders of Braintree granite the old Hancock house, since 

torn down, and in 174954 King’s chapel, which is still standing on the 

corner of School and Tremont streets. This last was at the time the 

greatest stone construction ever undertaken in Boston, if not in this 

country. Like those already mentioned, it was built from bowlders, 

and considering the method of eutting employed (to be noticed later), 

was indeed a remarkable structure. The granite bowlders scattered 

over the commons had been very generally used in Quincy and vicinity 

* History of Boston, p. 589. 
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for steps and foundations for some years previous to this, until at last 

the inhabitants fearing fest the supply should become exhausted, as- 

sembled in town meeting and voted that ‘no person shall dig or carry 

off” any stone ‘on the said commons or undivided lands upon any ae- 

count whatever without license from the committee, upon penalty of 

the forfeiture of 10 shillings for every and each cart-load so dug and 

carried away.” 

It was not, however, until the early part of the present century that 

granite began to be used at all extensively in and about Boston, when 

he material was introduced in considerable quantities by canal from 

Chelmsford,* 30 miles distant. It was from Chelmsford stone that was 

constructed in 1810 the Boston court-house; in 1814 the New South 

church ; and about the same time the Congregational house on Beacon 

street; the old Parkman house on Bowdoin square; University hallin 
Cambridge; and in 1818~19 the first stone block in the city, a portion 

of which is still standing, on Brattle street. Inthis year also a consider- 

able quantity of the stone was shipped to Savannah, Ga., for the con- 

struction of achurch at that place. The greater part of this grarite 

was, however, obtained from bowlders, and it was not until the opening 
of quarries at Quincy, in 1825, that the business assumed any great 

importance. From this time the use of granite for building material 

increased in a marked degree, and the history of stone quarrying in 

Massachusetts may properly begin with this date. 

The opening of quarries at Quincy was due very largely to the demand 

for stone for the construction of the Bunker Hill monument. Prior to 

this time it is stated not much thought had been given to the quarries 

of the vicinity, although the business had been carried on in a small 

way by several parties. The quarry at Quincy from whence the stone 

for the monument was takenis stated to have been previously purchased 

by a Mr. Gridley Bryant in 1825 at a cost of $250. This gentleman 

afterwards sold the same to Mr. Amos Lawrence, acting for the monu- 

ment committee. The development of this quarry led to the discovery 

of others in the immediate vicinity, and with slight retardations there 

has been a gradual increase ever since. It is stated that in 1837 the 

total amount of stone quarried in the town was 64,590 tons, valued at 
$248,737, in the production of which some 533 men were employed ; in 
1845 the value of the total product had increased to $324,500, though 

the number of men employed was but 526. In 1855 there appears to 

have been a falling off, since the value of the product for that year was 

but $238,000, and but 324 men furnished with employment. Twenty- 

five years later (1880) the census returns for the towns of Quincy and 
West Quincy show a total of thirty quarries, producing annually not less 

than 723,000 eubic feet of stone, valued at some $226,940, and giving 

employment to some 820 men. 

* It is stated by Hitchcock, Geol. of Mass., Vol. 1, p. 148, that the so-called Chelms- 
ford granite in reality came from Westford and Tyngsborough, in the same State. 
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In 1824 a Mr. Bates, of Quincy, went to Sandy Hook, in the adjacent 

town of Gloucester—a town heretofore noted only for its fishery in- 
terests—and opened a granite quarry there. Notlong after other quar- 

ries were opened at Anisquam, where an exteusive industry was carried 

on for some years, though finally abandoned. Quarries were opened at 

Rockport, just beyond Gloucester, in 1827, and are still in active opera- 

tion, and doing a profitable business, although the first year’s experi- 

ence is said to have resulted in a net loss of $15. 

In 1848 the quarries at Bay View were opened, which have since be- 

come the property of the Cape Ann Granite Company, and form now 

one of the best equipped quarries in the country, producing annually 

not less than 480,000 cubic feet of stone, valued in the rough at $250,000. 
Although the Massachusetts quarries were the first systematically 

worked to obtain granite for building purposes, other States were not 

far behind. Thus we are told by Dr. Field* that as early as 1792 

granite quarries were reported to have been opened at Haddam Neck, 

in Connecticut, and as many as ninety hands were employed in this and 

other quarries in the vicinity as early as 1819. This material is, how- 

ever, a gneiss rather than a granite, and, splitting readily into slabs, was 

used nearly altogether for curbing and paving, for which purpose it 

brought from 10 to 20 cents per cubic foot. The principal markets for 

the material were Rhode Island and the cities of Boston, New York, 
Albany, and Baltimore. 

The rocky coast and adjacent islands of Maine are competent to 

furnish for many years immense quantities of granitic rock of a color 

and quality not to be excelled. The rare excellence of many of these 
sites for quarries, together with the ready facilities of transportation 

by water to all the leading cities, early made itself apparent to the 

shrewd and pushing business men of New England, and a very few 
years after the commencing of works at Quincy saw similar beginnings 

made at various points both on the coast and farther inland. 

The years 1836~37 appear, for some reason, to have been peculiarly 

prolific in schemes for speculation in this industry. 

It is stated by Northt that during the latter year, out of one hundred 

and thirty-five acts of incorporation granted by the State legislature, 

_thirty were for granite companies, three of which were located in Au- 
gusta. One was called the Augusta and New York Granite Company, 

and was for working, rending, transporting, and dealing in granite from 

the Hamlen ledge, situated about 2 miles from the river by way of West- 

ern avenue. Another, named the Augusta and Philadelphia Granite 

Company, owned the Ballard ledge, a mile and a half from Kennebee 

bridge by way of Northern avenue. A large portion of the granite for 

the state-house, court-house, and new jail was obtained from this ledge. 

*Centennial address and historical sketches of Middletown, Cromwell, Portland» 

Chatham, and Middle Haddam. 

+ History of Augusta, Me., p. 582. 
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The other company, called the Augusta Blue Ledge Company, pur- 

chased Hall’s ledge, on the east side of the river, near Daniel Hewin’s 

house, some 24 miles from the bridge. 

It is further stated by this same authority* that during the erection 

of the state-house blocks of granite for the colonnade, 21 feet long by 
nearly 4 feet in diameter, were obtained from the “ Melvin ledge,” in Hal- 

lowell, about 3 miles away. Convenient and abundant as are these 

quarry sites, it seems a little singular that they should not have been 

earlier discovered and worked. In building the Kennebec bridge in 

1797 the piers and abutments were constructed of stone split from drift 

bowlders, and the houses of Capt. William Robinson, Judge Bridge, and 

Benjamin Whitwell, built about 1801, had for underpinning granite 
brought at great expense from near Boston, probably Quincy, or per- 

haps Chelmsford. Most of the stone of large dimensions of which the 

old jail was built in 1808 were also, it is stated, obtained with great 

labor from bowlders, though an unsuccessful attempt was made to work 

the Rowell ledge at the time. Some of the top strata were broken off 

by means of wedges driven under the sheets, but the process was labo- 

rious and slow. ‘The first successful attempt to work a ledge in town 

is stated to have been made by Jonathan Matthews on the Thwing 

ledge, in 1825. Powder was not used until the state-house was built, 

and then at first with only one hole, by means of which irregular masses 

were thrown out. Later two holes short distances apart were fired 

simultaneously, by means of which long, straight seams were opened. 

These seams were again charged with powder, and thus masses of stone 

of considerable size were moved from the bed to be afterwards broken up 

by wedges. The Frankfort Granite Company, located at the base of 

Mosquito Mountain, began operations in May, 1836, and within the 

next two years took out and sold upwards of $50,000 worth of material. 

What is now the Hallowell Granite Company opened its quarries in 

1838, and during the.first ten years is stated to have sold $500,000 

worth of stone. 
It is stated by Professor Seelyt that the earliest attempts at quarry- 

ing marbles in New England were those of Philo Tomlinson, who began 

operations at Marbledale, in the town of New Milford, Conn., about 

1800, Other quarries were soon after opened, and in 1830 as many as 

fifteen were in active operation within a distance of 3 miles. The prod- 

uct was sent to all parts of the country. Soon after this date compe- 

tition set in from other localities, particularly from Dover, N. Y., and 
Rutland, Vt., and by 1850 the business had proved so unremunerative 
that the last quarry at Marbledale was abandoned. Marble quarries 

and mills were also put in active operation at West Stockbridge, in 

Massachusetts, as early as 1802 or 1803, and these furnished the marble 

for the city hall in New York City. Work was stopped here in 1855, 

owing to competition of Vermont and Italian marbles. 

*Op. cit., p. 582. t Marble Border of New England, p. 27. 
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Of the many marble quarries in Vermont, those in East Dorset are 

believed to have been longest worked, Professor Seely stating one Isaac 
Underhill began operations here as early as 1785, the product being 

utilized for fire jams, chimney backs, hearths, and lintels. Other quar- 

ries soon opened, and from 1785 to 1841 nine were in operation at this 

place. The first marble gravestone ever finished in the State is be- 

lieved to have been the work of Jonas Stewart in 1790. Prior to the 

introduction of Italian and Rutland marble, about 1840, the supply 

of the Dorset stone was not equal to the demand. 

At West Rutland, which is now the great marble producing center of 

the country, works were first put in suecessful operation about 1838, 

At the present time not less than fifteen quarries are in operation, af- 

fording employment altogether to about 2,000 men. 

The first stone quarried and used in Philadelphia is said to have 

been the micaceous and hornblendic gneiss which occurs in inexhaust- 

ible quantities in the immediate vicinity. This was at first used only 

for foundations and rough construction. The first house built within 

the city limits, if not the first in the State, that built in Letitia court by 

order of William Penn, was constructed on a foundation of this stone 

about the year 1682. The Old Swedes chureh, built in 1698, Independ- 

ence Hall, and numerous other structures are said to have had similar 
foundations. Later, entire walls were made of this material, as in the 
house of John Penn, erected in 1785, and which is still standing. 

The quarrying of marble in Montgomery County, Pa., is said to 

have been commenced by a Mr. Daniel about the time of the Revolution.* 

This stone seems to have immediately become a favorite for trimming 

purposes, and to have been used in Philadelphia to the almost entire 

exclusion of other material until as late as 1840, During this time many 

fine buildings were constructed from it, as wili be noted later. 

Sandstone quarrying in the United States doubtless began with the 

itinerant working of the extensive beds of Triassic brownstone in the 

vicinity of Portland, Conn. It is statedt that the first quarry here was 
opened “ where the stone originally rose high and hung shelving over 

the river.” The value of the material was early recognized, and it be- 

gan to be utilized for building and for monuments soon after the settle- 

ment of Middletown on the opposite side of the stream. The quarries 

were at this time regarded as common property, and were worked as 

occasion demanded both by people in the immediate vicinity and by 

those living at a distance, who carried off the material in scows or boats 

of some sort, nor thought of giving anything as an equivalent. This 

system of free quarrying had assumed such proportions as early as 

1665, that on September 4 of that year the citizens of Middletown 

assembled in town meeting and voted “ that whoever shall dig or raise 

stone at ye rocks on the east side of the river (now Portland) for any 

*First Geol. Survey Penna., Vol. 1. 

t Centennial Address and Historical Sketches of Middletewn, Cromwell, Portland, 
Chatham, and Middle Haddam, by D. D. Field, 1853. 

H. Mis. 170, pt. 2——-19 
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without the town, the said digger shall be none but an inhabitant of 
Middletown, and shall be responsible to ye towne twelve pence pr. tunn 

for every tunn ef stones that he or they shall digg for any person whoso- 

ever without the towne; this money to be paid in wheat and pease to 

ye townsmen or their assigns for ye use of ye towne within six months 

after the transportation of the said stone.’”* 

How soon the surface rock was exhausted and it became necessary, as 

now, to go below the level of the ground for suitable material is not 

stated, but the quarry thus opened was at length disposed of by the 

town and passed through various hands, among whom the names of 

Shaler & Hall are conspicuous. These parties pursued the business 

vigorously and made a handsome profit. For several years between 

1810 and 1820 some thirty hands were employed for the eight months 

comprising the quarrying season, and from four to six teams. Some 50 

rods south of this quarry another was opened about J783, and was 

owned by Messrs. Hulburt & Roberts. About 1814 this was purchased 

from the heirs of Aaron Hulburt and deeded to Erastus and Silas 

Brainard, who carried on the business conjointly until the death of the 

latter in 1847. The business is carried on under the name of Brainard 

& Co. to the present time. For some five years after this firm began 

work they employed but from seven to ten hands and two yoke of oxen. 

Jn 1819 a.quarry was opened north of the Shaler & Hall quarry by the 

firm of Patten & Russell. It was afterwards known as the Russell & 

Hall quarry, and finally in 1841 was united with that of Shaler & Hall, 

the firms combining to form the Middlesex Quarry Company. Some years 

later still another opening was made below the Brainard quarry near 

the ferry between Portland and Middletown. This also was known as 

the Shaler & Hall quarry; the original firm by this name having been 

incorporated with the Middlesex Qnarry Company. 

The three firms above enumerated continue to monopolize the quarry- 

ing industry at this place. The quarries extend from a point near the 

ferry northward along the river for some three-fourths of a mile, and 

vary in depth from 50 to 150 feet. Their yield of stone of all grades 

during the time of their operation has been roughly estimated at 

4,300,000 cubic feet. The rate of progress is given as follows: In 1850 

the number of men employed at the three quarries was about 900 and 

100 yoke of oxen; thirty vessels being regularly employed to convey the 

quarried material to the markets, each vessel conveying from 75 to 150 

tons and making from twenty to thirty trips each season. Two years 

later the number of workmen regularly employed had increased to 1,200, 

while 200 more were engaged on contract work. The stone, even at 

this date, had found its way to markets as far west as Milwaukee and 

San Francisco. The census returns for 1880 showed the total number 

of men employed to be but 925, with 80 yoke of oxen and 55 horses and 

mules. The falling off in numbers may doubtless be considered due to 

by Freestone Quarries of Portland, Conn., by Prof. J. Johnaon,, Nat. Mag., 1853, p. 
268. 

— 
is 
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the introduction of machinery and improved methods of working. The 

total product of the three quarries for this year was about 781,600 cubic 

feet, valued at not less than $650,000. <A fleet of twenty-five vessels of 
various kinds was regularly employed in transporting this material to 

market. 

The quarrying of slate for roofing purposes is ap industry of compar- 

atively recent origin in the United States, few of the quarries having 

been operated for a longer period than twenty or thirty years. The 

earliest opened and systematically worked are believed to have been 

those at West Bangor, Pa., which date back to 1835. 

The abundance of slate tombstones in many of our older church-yards, 
however, would seem to prove that. for other purposes than roofing 

these stones have been quarried from a much earlier period. It is 

stated, moreover, that as early as 1721 a cargo of 20 tons of split slate 

was brought to Boston from Hangmawn’s Island, in Braintree Bay, which 

may have been used in part for roofing purposes; but the greater part 

of the material for this purpose was imported directly from Wales. It 

is also stated* that slates were quarried at Lancaster, Massachusetts, 

as early as 1750 or 1753, and were in extensive use in Boston soon after 

the close of the Revolution. The old Hancock house on Beacon street, 

already noted (ante, p. 000), was covered with slate from these quarries, 

as was also the old State House and several other buildings. This 

quarry was worked more or less for fifty years and formed at one time 

quite an important industry, but which finally became unprofitable, and 

about 1825 or 1530 the works were discontinued, not to be again started 

till about 1877. 

The first quarry opened in what is now the chief slate-producing re- 

gion of the United States was that of Mr. J. W. Williams, situated 
about a mile northwest of Slateford, in Pennsylvania. This dates back 

to the year 1812.+ 

The Vermont slate quarries are of still more recent development, work 

not being begun here till 1845, when Hon. Alason Allen began the man- 
ufacture of school slates at Fairhaven. 

It is interesting to note, in this connection, that during the business 

depression of 187680 almost the entire product of the American quar- 

ries was exported to England, where it sold for even less than the 

Welsh slates, though necessarily at very small profits. The return of 

more prosperous times, however, created a local demand, and the export 

trade has proportionally decreased, though considerable quantities are 

still sent to the West Indies, South America, England, Germany, and 
even New Zealand and Australia. 

At present not far from $3,528,150 are invested in the slate quarries 

of the United States, and the value of the annual product is some 

$1,529,985. 

* Marvin’s History of Lancaster, Mass. 

t Rep. D. 3, second Geol. of Penna., p. 85. 

¢ Geol. of Vt., Vol. Il, 1861, p. 791. 
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B.—THE MINERALS OF BUILDING STONES. 

Zocks are mineral aggregates. As a rule the number of mineral 

species constituting any essential portion of a rock is very small, sel- 

dom exceeding three or four. In common limestone, for instance, the 
only essential constituent is the mineral calcite; granite, cn the other 

hand, is almost invariably composed of minerals of at least three inde- 

pendent species. Upon the character of these minerals and the amount 

of their cohesion is dependent, to a very considerable extent, the suita- 

bility or desirability of any stone for architectural purposes. Micro- 

scopic examination will usually result in increasing the apparent num- 

ber of mineral species, and it not infrequently happens that those 

present, even in minute quantities, are of great economic importance. 

In the arrangement here adopted rock-forming minerals are divided 

into four classes: (1) Essential; (2) accessory; (3) original; 4) sec- 

ondary. 

(1) The essential minerals are those which form the chief ingredients 
of any rock, and which may be regarded as characteristic of any par- 

ticular variety; ¢. g., quartz is an essential constituent of granite; with- 

out the quartz the rock becomes a syenite. 

(2) The accessory minerals are those which, though usually present, 

are of such minor importance that their absence does not materially 

effect the character of the rock; e. g., mica, hornblende, apatite, or 

magnetite, are nearly always present in granite, yet a rock in which any 

or all of these are lacking may still be classed as a granite. The ae- 

cessory mineral which predominates is called the characterizing acees- 

sory and gives its name to the rock. Thus a biotite granite is one in 

which the accessory mineral biotite prevails. ‘ 

(3) The original constituents of a rock are those which formed upon 

its first consolidation. All the essential constituents are original, but 

all the original constituents are not necessarily essential. Thus, in 

granite, quartz and orthoclase are both original and essential, while 

beryl and sphene, though original, are not essential. 

(4) Secondary constituents are those which result from subsequent 

changes in a rock, changes due usually to the chemical action of per- 

colating water. Such are the calcite, chalcedony, quartz, and zeolite 

deposits which form in the drusy and amygdaloidal cavities of traps 

and other rocks. 

In the following list is included all those minerals which ordinarily 

occurin such of our rocks as are used for building or ornamental purposes. 

In the first column are given those which compose any appreciable 

part of the rocks, and any one of which may at times become the prin- 

cipal ingredient or characterizing accessory. The second column con- . 

tains those which, if present at all, occur only in small quantities: 
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. Quartz. 

. Feldspar. 

Orthoclase. 

Microcline. 

Albite. 

Anorthite. 

Andesite. 

Oligoclase. 

Mica. 

Muscovite. 

Biotite. 

Phlogopite. 

Lepidomelane or Annite. 

. Amphibole. 

Tremolite. 

Actinolite. 

Common hornblende. 

. Pyroxene. 

Malacolite. 

Sahlite. 

Augite. 

Diallage. 

Enstatite. 

Hypersthene. 

. Olivine. 

Epidote. 

. Elaeolite. 

. Calcite. 

. Aragonite. 

. Dolomite. 

Gypsum. 

. Serpentine. 

. Tale. 

. Chlorite. 

Labradorite eee 

ELEMENTS. 

Carbon. 

Graphite. 

SULPHIDES. 

Galenite. 

Sphalerite. 

Pyrite. 

Mareasite. 

CHLORIDES. 

Halite (common salt). 

FLUORIDES. 

Fluorite (fluor-spar). 

OXIDES, 

'Trydimite. 

Hematite (specular iron). 

Menaccanite (titanic iron). 

Magnetite (magnetic iron). 

Chromite (chromic iron). 

Limonite (hydrous iron oxide). 

Rutile, 

ANHYDROUS SILICATES. 

Aecmite, 

Beryl. 

Danalite. 

Garnet. 

Zircon, 

ZLoisite. 

Allanite. 

Seapolite. 

Sodalite. 

Tourmaline (shorl). 

Titanite (sphene). 

HYDROUS SILICATES. 

Laumontite. 

Natrolite. 

Analcite. 

Chabazite. 

Stilbite. 

Kaolin. 

PHOSPHATES. 

Apatite. 

CARBONATES. 

Ankerite. 

Siderite. 
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As these are all fully deseribed in the numerous works on mineralogy 

it is not deemed necessary to enter into any elaborate discussion of their 

properties here, excepting in the case of those few which from their abun- 

dance, or from other causes, have a pronounced effect upon the rocks in 

which they oceur. 

QUARTZ.—Chemical composition : Pure silica, SiO;. Hardness, 7.* 

This is one of the commonest minerals of the earth’s crust, and is an 

essential constituent of granite, gneiss, mica schist, quartz porphyry, 

liparite, quartzite, and ordinary sandstone, occurring in the form of 

erystals, crystalline grains, and fragments of crystals. It is usually 

easily recognized by its clear, colorless appearance, irregular, glass-like 

fracture, hardness, and entire insolubility in acids. Its hardness is 

such that it scratches glass, and in this respect alone it differs from any 

other of the essential constituents. It is, however, brittle, and hence, 

though the hardest mineral, is by no means the most refractory; stones 

like granite, which are rich in quartz, working more easily than the 

trap-rocks, in which it is, as a rule, entirely lacking. 

Although ordinarily one of the most indestructible of minerals, and in- 

fusible in the hottest flame of the blow-pipe, yet highly quartzose rocks 

like granite are by no means fire-proof, but scale badly when subjected to 

the heat of a burning building. This peculiar susceptibility of the rock 

to heat is thought by some to be due to the microscopic fluidal cavities 

which exist in the quartz, and which are at times exceeding abundant. 

THE FELDSPARS. Hardness, 5 to 7. 

The feldspars are essentially silicates containing alumina together 

with potash, soda, or lime. There are six varieties that are common 

constituents of building stones, viz, orthoclase, microcline, albite, oli- 

goclase, labradorite, and anorthite. Of these, albite, oligoclase, labra- . 

dorite, and anorthite are usually indistinguishable from one another by 

the eye alone, especially in fine-grained rocks, and are therefore desig- 

nated by the convenient term plagioclase feldspars or simply plagio- 

clase. Orthoclase is the prevailing feldspar and most important con- 

stituent in granites and gneisses, and is usually accompanied by albite 

*For convenience in determining minerals the ‘scale of hardness” given below 

has been adopted by mineralogists. By means of it one is enabled to designate the 

comparative hardness of minerals with ease and definiteness. Thus, in saying that 

serpentine has a hardness equal to 4 is meant that it is of the same hardness as the 

mineral fluorite, and can therefore be cut with a knife or other tool, but less readily 

than calcite or marble. 

. Tale.—Easily scratched by the thumb-nail. 

2. Gypsum.—Can be scratched by the thumb-nail. 

3. Calcite. —Not readily scratched by the thumb-nail, but easily cut with a knife. 

4, Fluorite.—Can be cut with a knife, but less easily than calcite. 

5. Apatite—Can be cut with a knife, but only with difficulty. 
6. Orthoclase feldspar.—Can be cut with a knife only with great difficulty and on 

thin edges. 

7. Quartz.—Can not be cut with a knife; scratches glass. 

= 
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or oligoclase, or frequently microcline. Anorthite and labradorite are 

equally important constituents of basie eruptive rocks, such as diabase, 

basalt, and andesite. . 

The physical condition of the feldspar in a building stone is a matter 

of the greatest importance. In those rocks which withstand the effect 

of the weather through long periods of years without change or disin- 

tegration, the feldspars, if examined with a microscope, will be found 

hard, compact, and fresh, containing but few cavities or impurities. 

On the other hand, the feldspars of many rocks, if thus examined, will 

be found filled with minute cavities and flaws which are often so filled 

with impurities and products of decomposition as to be quite opaque 

(Hawes). Such rocks will not for any length of time withstand the 

weather, since infiltrating waters containing minute quantities of car- 

bonie and other acids, aided by heat and frost, can not fail to produce 
the dire result of disintegration. 

The feldspars have also an important influence upon the cutting of a 

stone. The hardness and toughness of many granites and other crys- 

talline siliceous rocks are due, not to the hard and brittle quartz, but 

to the feldspathic constituent, which is quite variable. The soft gran- 

ites consist of the same constituents, but the feldspars are porous and 

therefore offer less resistance to the cutting tool. The feldspars also 

possess a distinct cleavage, that is, they split or cleave in one or two 

directions much more readily than in others. It therefore, sometimes 

happens, especially in coarse-grained and porphyritie rocks, that it is 

very difficult to obtain the perfect surface necessary for polishing, since 

little particles of the feldspars are constantly splitting out, leaving 

small cavities or “ nicks.” ' 
The color of a rock frequently depends largely upon its feldspathic 

constituent. If the feldspar be clear, transparent, and glassy, the light 

enters it and is absorbed, giving to the stone a dark color, as is the 

case with the Quincey granites and many quartz porphyries and dia- 

bases. Ifthe feldspar is soft and porous, the light is reflected from the 

surface and the rock appears white. In all the pink and red granites 

and gneisses the color is due to the pink and red orthoclase they contain. 

It sometimes happens that the orthoclase and plagioclase—when both 

are present in the same rock—are differently colored, the orthoclase 
being pink or red, while the plagioclase is nearly white. 

THE MICAS. Hardness 2.5 to 3. 

Two kinds of mica occur as prominent constituents of building stones, 

especially the granites and gneisses. 

These are black mica or biotite, and white mica or muscovite. Both 

kinds occur in small shining scales which are sometimes hexagonal in 

outline, though more frequently of quite irregular form. 
The composition of the micas is complex, but the black variety is es- 

sentially a silicate of iron, alamina, magnesia, and potash, while the 
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white variety is a silicate of alumina and potash with small amounts of 

iron, soda, magnesia, and water. 

The kind, amount, and disposition of mica in a building stone has a 

very important bearing upon its working and weathering qualities as 

well as general fitness for architectural purposes. If it occurs in any 

abundance and the folia are arranged in parallel layers the rock splits 

much more readily in a direction parallel to the mica laminz than in 

that at right angles to them. Mica is itself moreover “ soft and fissile, 

and hence is an element of weakness.” It also receives a polish only 

with difficulty and which is soon lost upon exposure to the weather. 

Black mica, moreover, owing to its large percentage of iron, is liable to 

succumb to atmospheric agencies.* 

The finest grades of building stone should contain mica only in 

small flakes, and these evenly distributed throughout the mass of the 
rock. 

From the marked contrast in color of the two micas it follows that 

they have a decided influence upon the color of the rock containing 

them. Folia of black mica in any abundance naturally give the rock 

a dark-gray hue, while the white mica, being nearly colorless, has a 

neutral effect. Hence, other things being equal, muscovite granites 

are much lighter in color than those in which biotite is the character- 

izing accessory. 

Other micas common in such stone as are used for building are lepi- 

domelane and phlogopite. The first of these is black in color and 

closely resembles biotite, from which, however, it differs in containing 

smaller proportions of the protoxide of iron and in the folia being opaque 

and inelastic. For all practical purposes this mica is, however, identical 

with biotite, and no distinction has been attempted in the present work. 
Phlogopite is colorless like muscovite, from which it can often be distin- 

guished only with difficulty. It is a common constituent of many lime- 

stones, dolomites, and serpentinous rocks. 

AMPHIBOLE. Hornblende. Hardness, 5 to 6. 

Two principal varieties of this mineral are recognized: (1) The non- 

aluminous, including the white, gray, and pale green, often fibrous 

forms as tremolite, actinolite and asbestus, and (2) the aluminous, which 

includes the dark-green, brown, and black varieties. The aluminous 
variety, common hornblende, is an original and essential constituent of 

diorite,and of many varieties of granite, gneiss, syenite, schist, ande- 

site and trachyte, and is also present as a secondary constituent in 

many rocks, resulting from the molecular alteration of the augite. The 

* Dr. P. Schweitzer while studying the superficial decomposition of the gneiss of New 

York Island, discovered that the black mica, after getting first coated with a brown 
film of oxide of iron, ‘‘rapidly disintegrated and disappeared,” while the white 

mica possessing greater powers of endurance remains fresh and intact.—Chem. News, 

IV, 1874, p. 444. 

The same phenomena may be noticed in the micaschists about Washington, D. C. 
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non-aluminous varieties occur in gneiss, crystalline limestone, and other 

metamorphic rocks. 

The hornblende in such rocks as are used for building purposes can 

be readily recognized by its dark-green or almost black color and the 

compactness and tenacity of its erystals which are not easily separable 

into thin leaves or folia as is black mica, with which it might otherwise 
be confounded. Hornblende acquires readily a good and lasting polish 

and as the mineral itself is strong and durable, its presence in a rock 

is thought to be preferable to that of mica. 

THE PYROXENES. Hardness, 5 to 6. 

Two principal varieties of this mineral are recognized, as with the am- 
phiboles, (1) the non-aluminous, including the light-colored varieties 

malacolite, sahlite, and diallage, and (2) the aluminous, including the 

dark variety, augite. 

The lighter-colored non-aluminous varieties, malacolite and sahlite, 

are common in mica and hornblendie schists, gneiss, and granite, though 

seldom in sufficient abundance to be noticeable to the naked eye. The 

foliated variety, diallage, is an essential constituent of the rock gabbro, 

and is also common in serpentine. The darker-colored aluminous vari- 

ety, augite, is an essential constituent of diabase and basalt, and also 
occurs in many syenites, andesites, and other eruptive rocks. 

In such rocks as are used for building purposes the pyroxene ean not 

usually be distinguished by the unaided eye from hornblende. With 

the exception of the Quincy granites and the New Castle, Del., gneisses, 

pyroxenes do not occur in any of our granitic rocks now quarried, but 

in the diabases and basalts the angite is a very important constituent. 

It is usually a compact and tough yellowish-green or nearly black min- 

eral, and, like hornblende, readily acquires a good and lasting polish. 

The pyroxene of the Quincy granite, however, proves an exceptionally 

brittle variety, and the continual breaking away of little pieces during 

the process of dressing the stone makes the production of .a perfectly 

smooth surface a matter of great difficulty. 

CALCITE. Calc-spar.—Composition : Calcium carbonate, CaCO; = carbon dioxide, 
44 per cent. ; lime, 56 per cent. Hardness, 3. 

This is an original constituent of many rocks, such as limestone, 

ophiolite, and calcareous shale, and is the essential constituent of most 

marbles, of stalactites, travertine, and cale-sinter. It also occurs as < 

secondary constituent resulting from the decomposition of other min- 

erals, filling wholly, or in part, cavities in rocks of all ages, such as 

granite, gneiss, syenite, diabase, diorite, liparite, trachyte, andesite, and 

basalt. 
Calcite when pure is white in color, and soft enough to be cut with 

a knife. It can be readily distinguished from other minerals (excepting 

aragonite) by its brisk effervescence when treated with a dilute acid. 
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ARAGONITE.—Composition: Same as calcite. Hardness, 3.5 to 4. 

This mineral has the same chemical composition as calcite, but differs 
in its crystalline form and specific gravity. It sometimes occurs in de- 

posits of sufficient extent to be quarried as marble. The beautiful 

‘onyx marble” of San Luis Obispo is nearly pure aragonite. 

DOLOMITE.—Composition: (CaMg) CO3= Calcium carbonate, 54.35 per eent.; mag: 

nesium carbonate, 45.65 per cent. Hardness, 3.2 to 4. 

This mineral closely resembles calcite, but can be readily distin- 

guished from the same by its greater hardness and from its being acted 

upon but little, if at all, by a dilute acid. Like calcite, it frequently 

occurs in compact crystalline massive forms, and is quarried for build- 

ing material or for making lime. -Many of our marbles are dolomites, 

as for instance those of Cockeysville, Md., and Pleasantville, N.Y. 

GYPSUM. Calcium Sulphate.—Composition: CaSO 4+ 2aq =sulphur trioxide, 

46.5 per cent. ; lime, 32.6 per cent.; water, 20.9 per cent. Hardenss, 2. 

Gypsum rarely occurs in crystalline rocks, but forms extensive beds 

among stratified rocks such as limestones and beds of clay. The fine 

translucent variety is used for ornameptal purposes, and is known as 

alabaster. It is soft enough to be readily cut with a knife or scratched 

with the thumb-nail, and it is not at all acted on by acids. It is there- 

fore readily distinguished from calcite, which it somewhat resembles. 

SERPENTINE.—Composilion: A hydrous silicate of magnesia, Mg3Si,0;+2aq = 

silica, 43.48 per cent.; magnesia, 43.48 per cent.; water, 13.04 per cent. Hard- 
ness, 4. 

This mineral occurs mixed with calcite or dolomite, forming the so- 

called verdantique marble or ophiolite. As a secondary product it is 

sometimes found resulting from the alteration of olivine and other mag- 

nesian minerals in various eruptive rocks, such as basalt, diabase, dun- 
ite, and lherzolite. It often occurs in extensive deposits, usually mixed 

with more or less chromite, magnetite, enstatite, or similar minerals, and 
is of value as a building or ornamental stone, as will be noticed later. 

Serpentine can usually be recognized from its green or yellowish color, 
slightly soapy feeling, lack of cleavage, and softness, it being readily 

cut with a knife. It is, however, not so soft as tale, with which it might 

possibly be confounded by any but a mineralogist. 

TALC. Steatite.—Composition: A hydrous silicate of magnesia = silica, 63.49 per 
cent. ; magnesia, 31.75 per cent. ; water, 4.76 per cent. Hardness, 1. 

This is a common mineral, occurring as an essential constituent of 

tale schist or as an alteration product, replacing hornblende, augite, 
mica, and other magnesian minerals. The common form is that of 

small, greenish, inelastic scales. It often occurs massive, and is known 

by the name of soapstone, and is used extensively in stoves and fur- 

naces. The finely granular crypto-crystalline variety is known as [’rench 

chalk, used by tailors and others. In its common form this mineral 
might be mistaken for a mica, but for its soapy feeling and softness, 

which is such that it can be readily scratched by the thumb-nail. 

a 
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OLIVINE. Chrysolite. Peridot.—Composition: Silicate of lime and magnesia. 
Hardness, 6 to 7. 

Olivine is an essential constituent of basalt, dunite, limburgite, lher- 
zolite, and picrite, and is a prominent ingredient of many lavas, diabases, 

gabbros, and other igneous rocks, where it occurs in the form of rounded 

blebs of a bottle-green color. It also occurs occasionally in metamor- 

phic rocks and is a constituent of many meteorites. Olivine is subject 

to extensive alteration, becoming changed into serpentine. Many beds 

of serpentine result entirely from the alteration of olivine-bearing rocks. 

GARNET .— Composition : Variable; essentially asilicate of alumina, lime, iron, or 

magnesia. Hardness, 6.5 to7.5. 

This mineral is an abundant accessory in mica schist, gneiss, granite, 

crystalline limestone, and occasionally in serpentine, voleanic tuff, and 

lava. 

The presence of garnets in stones designed for finely finished work is 

always detrimental, since, owing to their brittleness and hardness, they 

break away from the stone in the process of dressing and render the 

production of smooth surfaces a matter of difficulty. Those garnets 

which are. found in such stone as are used for building are nearly always 

of a red color and rounded form. 

EPIDOTE.— Composition : Silica, 37.83 per cent.; alumina, 22.€3 per cent.; iron 

oxides, 15.98 per cent.; lime, 23.27 per cent.; water 2.05 per cent. Hardness, 6 

to 7. 

This mineral is a common constituent of many granites, gneisses, and 

schists, especially the hornblendic varieties. It is also found ds asec- 

ondary constituent in the amy gdaloidal cavities of many trap rocks, and 

is readily recognizable from its green color. Although a common con- 

stituent in small proportions of many rocks, those cases in which it is 

sufficiently abundant to give them a specific character are extremely 

rare. Certain of the New Hampshire and Massachusetts granites con- 

tain it in such quantities as to be recognizable as greenish specks on 

a polished surface, as does also the melaphyr quarried at Brighton, in the 

latter State. 

CHLORITE. Viridite.— Hardness, 2 to 3. 

Under the general name chlorite are included several minerals oceur- 

ring in fibers and folia, closely resembling the micas, from which they 

differ in their large percentage of water, and in their folia being inelas- 

tic. The three principal varieties recognized are ripidolite, penninite, 

and prochlorite, any one of which may occur as the essential constitu- 

ent of a chlorite schist. Chlorite as a secondary product often results 

from and entirely replaces the pyroxene, hornblende, or micain rocks 

of various kinds, and also occurs filling wholly or in part the amygda- 
loidal cavities of trap rocks. In this form it is frequently visible only 

with the microscope, and owing to the difficulties in the way of an exaet 

determination of its mineral species is called viridite, from the Latin 



300 REPORT ON NATIONAL MUSEUM, 1886. 

viridis, green, this being its usual color. The characteristic greenness 

which gave the name greenstone to the diorites and diabases is due, in 

large part to the secondary chlorite contained by them. 

JRON PYRITES.—Composition: tron disulphide, FeS: = sulphur, 53.3 per cent.; 

iron, 46.7 per cent. Hardness, 6 to 6.5. 

A very common accessory in rocks of ali kinds and all ages, usually 

occurring in small cubes or irregular masses of a brassy yellow color. 

It may be set down as a rule that rocks containing this mineral should 

not be used for ornamental work that is to be exposed to the weather, 

since it is very liable to oxidation in time, staining the stone and _ per- 

haps causing the more serious result of disintegration. This form of 

the iron disulphide is, however, less objectionable than that known as 

marcasite or the gray iron pyrites. 

For some unexplained reason this form of the mineral decomposes 

even more readily than the pyrite, and hence its presence is always to 

be avoided in all rocks where permanency of coler or durability is de- 

sired. 

A microscopic study of pyrite-bearing rocks has shown that there 

are many important considerations bearing upon the weathering prop. 

erties of this mineral. Thus it is found, as in many of the Ohio lime- 

stones and dolomites, occuring not only in well-defined cubes of a brassy 

yellow color, but also in an amorphous granular condition in a very 

fine state of subdivision which appears almost black under the micro- 

scope. Experience has shown that in the jatter form it is much more 

liable to oxidation than when in cubes, and hence we see the necessity 

of a microscopic examination of a stone as one of the guides toits prob- 

able weathering qualities. In this finely amorphous condition the pyrite 

is Stated by Hawes to have an important effect upon the color of the 

stone. Thus the Springfield and Covington (Ohio) dolomites present 

in different layers two well-defined colors—a blue and a yellow. An 

examination with the microscope shows that they differ only in that 

the blue variety contains the pyrite in the finely disseminated unoxi- 

dized state, while in the yellow it has become changed into the hydrous 

oxide. This change having taken place while the stone lies in the 

quarry, is unaccompanied by results of a serious nature, unless the uni- 

form change in color be so considered. Had the change taken place in 

the quarried stone after being laid in the walls of a building, the results 

would in all probability have proved more undesirable. Pyrite when 

imbedded firmly in rocks of a close, compact nature is less liable to oxi- 

dation than when contained in one of a loose and porous texture. In 

the magnesian limestones of Dayton, Ohio, the microscope reveals many 

minute cubes of pyrite which are imbedded so firmly in its mass as to 

be not at all deleterious, since beyond the reach of atmospheric agencies. 

In many close-textured rocks, as the slates, pyrite is proverbially long- 

lived, and hence as a rule we can only regard it with suspicion, as an 

> ~ he 
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ingredient whose presence can result in little that is good and perhaps 

a great deal that is bad. It should be noted that pyrite on decompos- 

ing, may give rise to sulphates and perhaps to free sulphuric acid, 

which in themselves aid in the work of disintegration. 

‘In limestones or dolomites the presence of iron pyrites operates dis- 

astrously; for, if magnesia be present, the sulphuric acid from the 

decomposing iron pyrites produces a soluble efflorescent salt, which 

exudes to the surface and forms white patches, which are alternately 

yashed off and replaced, but leaving a whitened surface probably 

from the presence of sulphate of lime. If the limestone be entirely 

ealeareous, the salt formed (a sulphate of lime) is insoluble, and 

therefore produces less obvious results. In some cases, however, the 

lime of which the mortar or cement 1s made may contain magnesia, 

and the decomposition of the iron pyrites in the adjacent stone pro- 

duces an efflorescent salt which exudes from the joints. This con- 

dition is not unfrequently observed in buildings constructed of the 

bluestone of the Hudson River group. As an example, we may notice 

the efflorescent patches proceeding from some of the joints between 

the stones of St. Peter’s Church, on State street, in Albany.”* 

MAGNETITE. Magnetic Iron Ore.—Composition : FeO4-Fe2,03 = iron sesquioxide, 

68.97 per cent. ; iron protoxide, 31.05 per cent. Hardness, 5.5 to 6.5, 

This occurs as an original constituent in many schists and granites 5 

in the latter usually in minute erystals visible only with the microscope. 

Itis almost invariably present in igneous rocks such as diorite, diabase, 

and basalt. When present in considerable quantities it sometimes 

becomes converted entirely into the sesquioxide of iron through taking 

oxygen from the the atmosphere. It then stains the rock a rusty red 

color, as is observable in many diabases. 

HEMATITE. Specular Iron Ore.—Chemical composition: Anhydrous sesquioxide 

of iron, Fe,03,— iron, 70.9 per cent.; oxygen, 30.20 per cent. 

This mineral occurs in varying proportions in rocks of all ages. In 

granite it usually occurs as minute scales of a blood-red color. In the 

amorphous form it often forms the cementing material of sandstones, 
when it imparts to them a red or reddish-brown color. This form of iron 

oxide is, however, less common as a cementing substance than the 
hydrous sesquioxides turgite and limonite, which are the forms occurring 

in the Triassic sandstones of the eastern United States.t 

~ * Halls Report on Building Stone, p. 50. The white efllorescence so frequently 

seen on stone and brick buildings, seems, according to good authorities, to be, in 

most cases, due to the mortar in which the stone is laid, and is not an inherent qual- 

ity of the stone itself. The subject is, therefore, not more fully dwelt upon in the 

present work. 

t Julien, Proc A. A. A. S., 1878. 
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J.—PHYSICAL AND CHEMICAL PROPERTIES O¥ ROCKS. 

A little space may be well devoted here to a consideration of those 

properties of rocks which can be grouped under the heads of density, 

hardness, and structure, together with notes on their color and chemical 
composition. 

(1) DENSITY AND HARDNESS. 

Density.—This is an important property, since upon it are depencent 

to a large extent the weight per cubic foot, the strength, and the absorp- 

tive powers of the stone. Among rocks of the same mineral composi- 

tion, those which are the densest will be found heaviest, least absorptive, 

and usually the strongest. 

To ascertain the weight of a rock it is customary to compare its 

weight with that of an equal bulk of distilled water, in other words to 

ascertain its specific gravity. The specific gravity multipled by 62.5 

pounds (the weight of a cubic foot of water) will thus give the weight 

per cubic foot of stone. The weights given in the tables have been thus 

computed. (See p. 000.) 

Hardness.—The apparent hardness of a rock is dependent upon (1) the 

hardness of its component minerals and (2) their state of aggregation. 

However hard the minerals of a rock may be, it appears soft and works 

readily if the particles adhere with slight tenacity. Many of the softest 

sandstones are composed of the hard mineral quartz, but the grains fall 

apart so readily that the stone is as a whole soft. (See under State of 
Aggregation.) 

(2) STRUCTURE. 

Under this head are considered those characters of rocks which are 

dependent upon the form, size, and arrangement of their component 

minerals. 

All rocks may be classified sufficiently close for present purposes 

under one of the three heads (1) crystalline, (2) vitreous or glassy, and 

(3) fragmental. Of the first, granite and crystalline limestone may be 

considered as types; of the second, obsidian and pitchstone, and of the 

third, sandstone. Many structural properties are common to all, others 

are confined to rocks of a single type. Accordingly as the structure is 

or is not readily recognizable by the unaidea eye, we have: 

(1) Macroscopic structure, or structure which is distinguishable in the 

hand specimen and without the aid of a microscope.—Under this head are 
comprehended structures designated by such names as granular, mass- 

ive, stratified, foliated, porphyritic, coneretionary, ete.; terms whose 
precise meaning is given in the glossary, and which, with perhaps one 

or two exceptions, need not be further considered here; and 

(2) Microscopie struetures.—Many rocks are so fine grained and com- 

pact that nothing of their mineral nature or structure can be learned 

from study with the eye alone, and recourse must be had to the micro- 
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scope. In such cases it is customary among lithologists to grind a small 

chip of the rock so thin as to be transparent, and then, when properly 

mounted in Canada balsam, to submit it to microscopic study. By this 

method many important points of structure and composition are brought 

out that would otherwise be unattainable. The physical condition of 

the minerals of a rock, their freedom from decomposition, and methods 

of arrangement can often only be ascertained by this method. By it 

the presence of many minute and perhaps important ingredients is 

made known whose presence would otherwise be unsuspected. This 

subject is further treated under the head of Rock-forming minerals and 

the descriptions of the various kinds of rocks. 

In Fig. 1 of Pl. 11 is shown the structure of the muscovite biotite 

granite of Hallowell, Me., drawn as are the other figures on this plate 
from thin sections and under a magnifying power of about twenty-five 

diameters. This is a granite of quite complex structure, consisting of 

(1) orthoclase, (2) microcline, (3) plagioclase, (4) quartz, (5) black mica, 

or biotite, and (6) white mica or muscovite. There are also little needles 

of apatite, scattering grains of magnetite, and occasionally small gar- 

nets present, which, however, do not show in the figure. The quartz, 

moreover, is pierced in every direction by minute hair-like crystals 

which are supposed tq be rutile. The structure, as in all granites and 

eneisses, is crystalline throughout, asin the marbles (Fig. 3) and diabase 

(Fig. 4). The crystals are, however, very imperfect in outline, owing to 

mutual interference in process of formation. Although the rock con- 

tains a very large proportion of the hard minerals quartz and feldspar, 

these do not interlock so thoroughly as do the augite and feldspars in 

the diabase. As, moreover, quartz is a brittle substance, these rocks 

work much more readily and will crush under Jess pressure than those 

of which Fig. 4 is a type. 

In Fig. 2 of the same plate is shown the structure of an oolitic lime- 

stone from Princeton, in Caldwell County, Kentucky. It will be noticed 

that the first step in the formation of this stone was the deposition of 

concentric coating of iime about a nucleus which is sometimes nearly 

round, but more frequently quite angular and irreguJar. After the 

coneretions were completed there were formed in all cases about each 

one narrow zones of minute radiating erystals of clear, colorless eal- 

cite; then the larger crystals formed in the interstices. An examina- 

tion of the section in polarized light shows that while the concentric 

portions are nearly always amorphous the nuclei (and always the in- 

terstitial matter) is frequently crystalline. The nuclei are composed in 

some cases of single fragments or, again, of a group of fragments. Cer- 

tain of the oolites present no distinct concentric structure, but appear 
as mere rounded masses merging gradually into the erystalline interstitial 

portions. On the application of acetic acid to an uncovered slide of this 

rock a brisk effervescence at once set in, which, when the slide was again 

placed on the stage of the microscope, was seen not to arise from all \ 
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portions of the slide alike, but to be confined almost exclusively to the 

outer non-crystalline portions of the oolites, so that in time these almost 

completely disappeared, leaving the crystalline nuclei and cementing 

material till the yery last. Some of the outlines thus left are peculiarly 

deceptive, having almost the appearance of a cross-section of coral or a 

crinoid stem. This structure is common, so far as I have observed, to 

all the oolitic limestones of both Kentucky and Indiana. In the weath- 

ering of these stones then we would have produced an effect precisely 

the opposite of that produced in fragmental siliceous rocks. In the 

latter case the cement is removed and the grains themselves are but 

slightly acted upon; in the former, the grains themselves disappear 

and the cementing material remains. 

It should be remarked, however, that we have as yet no proof that 

the action of an acid atmosphere on one of these oolites would proceed 

with other than extreme slowness. In fact, their compactness, freedom 

from cleavage, fractures, and flaws would seem to indicate just the con- 

trary. Further investigations on this point are necessary before one can 

speak definitely. 

The microscopic structure of ordinary white crystalline limestone is 

shown in Fig. 3, drawn from a magnified section of a West Rutland 

marble. The entire mass of the rock, it will be observed, is made up 

of small calcite crystals of quite uniform size closely locked together, 

and with no appreciable interspaces. The dark stripes across the crys- 

tals are caused by twin lamellz and cleavage lines. All traces of its 

fossil origin, if such it had, have been obliterated by metamorphism. 

Fig. 4 is that of a diabase from Weehawken, N. J. The elongated, 

nearly colorless crystals, shaded with long parallel lines, are a plagio- 

clase feldspar, the very irregular ones augite, while the perfectly black 

and opaque are magnetite. The figure is, however, given to show the 

structure rather than the mineral composition of the rock. It will be 

noticed that every portion of available space is occupied, there being 

no residual spaces to be filled by cement, as in the sandstone; also that 

the feldspars and augites so closely interlock that they can not be forced 

apart without breaking. As both of these minerals are quite tough 

and hard, the great strength, durability, and hard-working qualities of 

the rock can readily be understood, although the constituents them- 

selves are not harder than those that go to make up some of the most 

friable sandstones. 

As showing the differences in structure and composition of the sand- 

stones, Figs. 5 and 6 are given, drawn from thin sections of the brown 

Triassic stone from Portland, Conn., and areddish Potsdam stone from 

quarries in the town of Potsdam, N. Y. In the first mentioned, Fig. 6, 

the stone, it will be noticed, is com posed of (1) clear, augular grains of 
quartz, (2) clouded grains of orthoclase and plagioclase, the latter being 

recognized by its parallel banding, and numerous irregular and con- 

torted shreds of black and white mica. These are all crowded into a 
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loosely compacted mass and the interstices filled by a cement composed 

of an amorphous mixture of iron oxides, carbonate of lime, and clayey 

matter. ‘These are represented in black in the figure. It will be ob- 

served that only the quartzes and a few of the feldspars are in a fresh and 

undecomposed condition, nearly all of the latter being badly kaolinized. 

The Potsdam stone (Fig. 5) shows, however, a markedly different struct- 

ure. Here the granwes are wholly of quartz, and very much rounded 

in form. No feldspars, mica, or other minerals are present. The orig- 

inal rounded outline of the quartz granule is shown by the dotted 

lines and deeply shaded portions, while every portion of the interstices 

is occupied by a clear, colorless, siliceous cement binding the rock into 

a hard, compact, and impervious quartzite almost absolutely unaffected 

by chemical and atmospheric agencies.* 

The cause of the wide variation in relative durability of stones of 

these two types becomes now at once apparent. In the first case the 

abundant amorphous cement is not only slightly soluble, and lable to 

partial removal by the water from rains, but it also facilitates the 

absorption of a proportionally large amount of moisture. On being 

subjected to repeated freezing and thawing while in this saturated 

condition, the grains gradually become loosened and the characteristic 

sealing results. Stones of the Potsdam type, on the other hand, are 

practically non-absorptive and insoluble, and are susceptible to no other 

natural influences than the constant expansion and contraction caused 

by changes in temperature. They are consequently vastly more dura- 

ble. Unfortunately they are also much harder, and hence can be 

utilized only at greatly increased expense. 

(3) STATE OF AGGREGATION. 

This is one of the most important properties of building-stone, since 

is dependent upon it very largely the hardness or softness of a rock 

and its consequent working qualities. Many rocks composed of hard 

*This rock shows to beautiful advantage the secondary enlargement of quartz 

granules by deposition of interstitial silica having the same crystallographic orien- 

tation as the granules themselves, a peculiarity first noted by the Swedish geologist 

Tornebohm, later by Sorby (Quar. Jour. Geol. Soc., 1880, p. 58), and sinee described 

in great detail in American rocks by Irving and Van Hise, (Am. Jour. of Sci., June, 

1883; also Bull. No. 8, U.S. Geol. Survey). I may say further here that the red and 

brown colors of our Triassic sandstones seem to be due not merely to the thin pelli- 

cle of iron oxides with which each granule is surrounded, but the feldspathic grains— 

often badly decomposed—are stained throughout by the same material, and which 

also occurs mixed with clayey, calcareous and silicious matter forming the cemeut. 
This is never the case, so far as I have observed, in the Potsdam stones, in which the 

oxide occurs only as a thin coating around each granule, as shown by the shaded por- 

tious in Fig. 5. My own experience, also, is to the effect that the fragments, of which 

the Triassic stones are composed, are much less rounded by attrition than seems 

ordinarily supposed, or as they are represented when figured. Fig. 4 is very typical 

of the Portland stone, but it does not in the least resemble that given in Fig. 6, 

Plate xu, Lith. & Min. of New Hampshire. Naturally, however, samples seleeted 

from different beds, or from different localities, will be found to vary greatly. 

H. Mis, 170, pt. 2——20 
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materials work readily because their grains are but loosely coherent, while 

others of softer materials are quite tough and difficult to work owing 

to the tenacity with which their particles adhere to one another. QOb- 

viously a stone in which the grains adhere closely and strongly one to 

another will be less absorbent and more durable under pressure than 

one which is loose textured and friable. A rock is called jflinty when 

fine grained and closely compacted like flint; earthy when partially de- 

composed into earth or loam; friable when it falls easily into powder 

or crumbles readily under the tool. Upon the state of aggregation and 

the fineness of the grain is dependent very largely the kind of fracture 

possessed by a rock. Fine grained, compact rocks like flint, obsidian, 

and some limestones, break with concave and convex shell like surfaces, 

forming a conchoidal fracture; such stone are called plucky by the work- 

men and they are often quite difficult to dress on this account. Others 

break with a rough and jagged surface called hackly or splintery. When 

as in free-working sandstone and granite the broken surface is quite 

straight and free from inequalities they are referred to as having a 

straight or right fracture. 

(4) RIFT AND GRAIN. 

The rift of a rock is the direction parallel to its foliation or bedding 

and along which it can usually be relied upon to split with greatest 

ease. It is best represented in mica schist, gneiss, and other rocks of 

sedimentary origin. Itisa property, however, common to massive rocks, 

though usually much less pronounced. The grain is always in a direc- 

tion at right angles with the rift. 

These are two most important qualities in any stone that itis desired 

to work into blocks of any regularity of shape. Without them the 

production of rough blocks for street paving or for finely finished work 

would be possible only with greatly increased expense, and only the 

very softest stones could be worked with any degree of economy. 

With them the hardest rocks are sometimes most readily worked. Thus 

the Sioux Fails (Dak.) quartzite, one of the hardest known rocks, is as 
readily broken out into square blocks for paving as a granite or soft 

sandstone. 
(5) COLOR. 

The color of a stone is as a rule dependent more upon its chemical 

than its physical properties. As will be noted, however, the color of 

the granites and similar rocks is sometimes varied in shades of light 

and dark accordingly as the feldspar are vlear and glassy and absorb 

the light or white and opaque and reflect it. The chief coloring matter in 

rocks is iron, which exists either in chemical combination with the vari- 

ous minerals or in some of its simpler compounds such as the sulphide, 

carbonate, oroxidedisseminated in minute particles throughout the mass 

of the rock. The oxides of iron impart a brownish or reddish hue, the 

carbonate or sulphide a bluish or gray. A very light or nearly white 
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eolor denotes the absence of iron in any of its forms. On the condition 

of the iron is dependent also the permanency of color. Hither the sul- 

phide, carbonate or other protoxide compounds, are liable to oxidation, 
and hence stones containing it in these forms fade or turn yellowish and 

stain on exposure. The sesquioxide on the other hand can undergo no 

further oxidation, and hence the color caused by it is the most durable. 

Hence, as a rule, the decidedly red colors may be considered most per- 

manent. : 

The blue and black colors of marbles and limestones are due largely 

to carbonaceous matter. 

The effects of the various mineral constituents in Warying the shades 

of colors are mentioned in the chapter on rock-forming minerals and in 

the descriptions of the different kinds of stones. Great care and judg- 

ment is needed in the selection of proper colors in building. Heavy 

rock-faced walls of dull-brown sandstone, dark gneiss, or diabase al- 

ways impart an appearance of gloom, while warm, bright colors are 

cheering and pleasing to the eye. The late Architect Richardson, with- 

out doubt, owed a considerable share of his success to his power of se- 

lecting for any particular piece of work stone of such color as to be 

most effective and harmonious in the finished structure. 

(6) THE CHEMICAL CHARACTERS OF ROCKS. 

This naturally varies with the mineral composition and their ever- 

varying proportions. Nevertheless, it is possible to obtain general aver- 

ages from which the stones of each particular kind will not be found to 
vary widely. It is customary to consider rocks which, like granite, are 

rich in silica as acidic, while those in which, asin basalt, the average 

percentage falls below fifty are called basic. Various descriptive ad- 

jectives are applied to the names of rocks according as they vary in 

composition. Calcareous rocks consist principally of lime, or contain 

an appreciable amount; argiliaceous contain clay, which can usually be 

recognized by its odor when breathed upon; siliceous contain some 

form of silica; ferruginous, iron in the form of oxide; carbonaceous, more 

or less carbon ; bituminous contain bitumen, which can often be detected 

by the odor of petroleum given off when the rock is freshly broken. 

Calcareous rocks can always be detected from their effervescing when 

treated with a dilute acid. The chemical composition of a stone is often 

a guide to its suitability for structural purposes. Those containing 

much lime are more liable to be unfavorably affected by the acid gases 

of cities, and the various forms of iron present are of importance both 

regarding the weathering properties of the stones and their colors, as 

will be noticed later under special cases. A table of rock compositions 

is to be found near the close of this volume. 
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D.—ROCK CLASSIFICATION. 

The rocks now in use for constructive purposes may be classified suf- 

ficiently close for present purposes under the following heads: 

A.—CRYSTALLINE AND VITREOUS. 

I.—Simple Itocks. 

1) Silicates : 

(a) Tale (including 

Soapstone). 

(b) Serpentine. (In part.) 

(2) Sulphates: 

(a) Gypsum (including Alabaster 

and Satin Spar). 

(3) Carhonates : 

(a) Limestone and Dolomites. 

Steatite ard 

II.—Compound Rocks. 

(1) Massive, with Quartz and Orthoclase; 

acidic: 

(a) Granites and Granite Porphy- 

ries. : 
(b) Quartz Porphyries. 

(ce) Liparites. 

(2) Massive, without Quartz: 

(a) Syenite. 

(b) Quartz-free Orthoclase Porphy- 

ries, 

(c) Trachytes and Phonolites. 

(3) Plagioclase rocks; basic: 

(a) Diorites and Diorite Porphy- 

rites, 

(b) Diabases, Gabbros, Melaphyres, 

aud Basalts. 

(c) The Andesites: 

(4) Rocks without feldspars : 

(a) The Peridotites. (Serpentines 

in part.) 

Schistose or foliated rocks: 

(a) Gneiss (included here with the 

Granites). 

(b) The Schists. 

— or ~~ 

B.—FRAGMENTAL. 

(a) The Psammites, including Sand- 

stone, Conglomerate, Brec- 

cia, and Graywacke. 

(b) Pelites including Clayslates 

and Pipe-clay. 

(c) Volcanic fragmental 

Tufis. 
(d) Fragmental rocks ef organic 

origin (included here under 

the head of Limestones). 

rocks, 

The order in which the rocks are mentioned above will be adhered to 

in the descriptions given in the following pages. For the benefit of 

those not familiar with the order of succession of the various rock for- 
mations in the earth’s crust, the following table is also given: 
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E.—GEOLOGICAL RECORD; 

OR 

ORDER OF SUCCESSION OF THE ROCKS COMPOSING THE EARTH’S 
CRUST. 
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F.—METHODS OF QUARRYING AND DRESSING. 

(1) JOINTS IN ROCKS AND THEIR UTILITY IN QUARRYING. 

All rocks, whatever their origin, are traversed by one or more systems 

of natural seams or cracks, called joints. These vary greatly, accord- 

ing to the nature of the rock in which they occur, sometimes being so 

fine as to be almost imperceptible, or again perfectly distinct and capable 

of being traced for many yards, or even miles. In stratified rocks (lime- 

stones, sandstones, schists, etec.), according to Professor Geikie, the 
joints, ‘as a rule,” run perpendicular, or approximately so, to the planes 

of bedding, and descend vertically at not very unequal distances, so that 

the portions of the rock between them, when seen from a distance, ap- 

pear like so many wall-like masses. An important feature of these 

joints, as mentioned by this authority, is the direction in which they 

intersect each other. In general they have two dominant trends, one 

coincident on the whole with the direction in which the strata are in- 

clined from the horizon, and the other running transversely at a 

right angle, or nearly so. The first are called “dip joints” or “end 

joints” by the quarrymen, since they run with the dip or inclination of 

the rock, while the last are called ‘“‘ strike joints,” since they conform in 

direction to the strike of the rock. These last are also called “ back 

joints.” 
In massive rocks like granite and diabase, joints, though prevalent, 

have not the same regularity of arrangement as in the stratified forma- 

tions; nevertheless, most rocks of this class are traversed by two in- 

tersecting sets, whereby the rock is divided into long, quadrangular, 

rhomboidal, or even polygonal masses. Frequently, also, there exists 

a third series of joints running in an approximately horizontal direction, 

or corresponding more nearly with the bedding in stratified rocks. 

These are called by quarrymen “ bottom joints,” since they form the 

bottom or floor of the quarry. In some instances, as at the Hallowell 
(Maine) granite quarries, these bottom joints are so pronounced that no 

artificial means are required to start the rock from its bed after being 

freed at the sides and ends. 

The cause of these joints has never been fully and satisfactorily ex- 

plained. By some they are supposed to be due to contraction caused 
by cooling, and by others it is supposed that they are simply fractures 

produced by earthquakes. Obviously, the matter can not be discussed 

here, and the reader is referred to the various text-books on geology. 

But whatever may have been their origin, their presence is a matter 
of great importance to quarrymen, and, indeed, the art of quarrying has 

been well stated by Professor Geikie to cunsist in taking advantage of 

these natural planes of division. By their aid large quadrangular blocks 
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ean be wedged off which would be shattered if exposed to the risk of 

biasting.* 
(2) GRANITE QUARRYING. 

The methods of quarrying naturally vary with the kind and quality 

of the material to be extracted. In all the odject aimed at is to obtain 

the largest and best shaped blocks with the least outlay of time and 

money, and this, too, so far as possible, without the aid of explosives of 

any kind, since the sudden jar thus produced is extremely liable to de- 

velop incipient fractures and so shatter as to ruin valuable material. 

In quarrying granite there is less to fear from the use of explosives 

than in either sandstone or marble, while, at the same time, the greater 

hardness of the stone renders the quarrying of it by other means a mat- 

ter of considerable difficulty and expense. 

In the leading quarries of Maine and Massachusetts no machinery is 

used other than the steam drill and hoisting apparatus. By means of 

the drills a lewist hole or a series of lewis holes is put down at proper 

intervals to a depth dependent upon the thickness of the sheets. These 

are then charged, not too heavily, and fired simultaneously. Jn the 

Hallowell quarries, where the sheets of granite are entirely free from 

one another, this is all that is necessary to loosen the blocks from the 

quarry, and they are then broken up with wedges. In many quarries, 

however, where the sheets are thicker or the bottom joints less dis- 

tinct, it is necessary to drill a series of horizontal holes along the line 

where it is wished to break the rock from the bed and then complete 

the process with wedges. 

(8) MARBLE QUARRYING. 

In quarrying marble and other soft rocks, channeling machines are 

now largely used. These, as shown in the illustration (page 312), run 

on narrow tracks, back and forth over the quarry bed, cutting, as they 

go, vertical channels some 2 inches in width and from 4 to 6 feet in 
depth. After the channels are completed a series of holes from 8 inches 

to 2 feet apart are drilled along the bottom of the block, which is then 

split from its bed by means of wedges. This under drilling is called 

by quarrymen “ gadding,” and special machines, which are known as 

‘‘ adding machines,” have been designed for the purpose. (See fig- 

ures on pages 325 and 326.) At the Vermont marble quarries both the 

* A good illustration of the utility of jointed structure as an aid to quarrying sedi- 

mentary rocks is offered in the Primordial conglomerates about Boston. These consist 
of a greenish gray groundmass, in which are embraced a great variety of pebbles of 

granite, quartzite, melaphyre, and felsite of all shapes and sizes. The beds are trav- 

ersed by two series of vertical joints which cut the rock and its included pebbles, 

granite, quartz, melaphyre, and felsite alike, with almost as sharp and clear a cut as 

could be made by tbe lapidary’s wheel. The joints are very abundant, and in many 

cases quarrying would be a practical impossibility without them. Whenever smooth 

walls are required the stone is laid on its bed with the joint face outward. 

t I find the word also spelled louis. For description see Glossary. 
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‘Sullivan diamond-pointed drill and the Ingersoll impact drill are used 

for gadding. The bottom holes are usually drilled to a depth equaling 

Wardwell channeling machine. 

about one-half the width of the block to be extracted, though this 
depth, as well as the frequency of the holes, must necessarily vary with 

the character of the rift of the rock. 

(4) SANDSTONE QUARRYING. 

In the quarrying of the Triassic sandstones at Portland, Conn., the 

channeling machine is also used to some extent, but the prevailing 

method of loosening large blocks is by deep drill holes charged with 

heavy blasts of powder. These holes, which are made by a crude ma- 

chine driven by cranks, like an ordinary derrick, are 10 inches in diam- 

eter and about 20 feet deep. Into these are put from 25 to 75 pounds 

of powder, contained in a flattened or oval tin cannister, with the edges 

unsoldered and closed at the ends by paper or cloth. This is placed in 

the hole in such a position that a plane passing through its edges is in 

line with the desired break, and fired. In this way large blocks are 

freed from the quarry, and these are then broken to any required size, 

as follows: The workmen first cut with a pick a sharp groove some 4 to 

8 inches deep along the full length of the line where it is desired the 

stone shall break. Into this groove are then placed, at intervals of a 

few inches, large iron wedges, which are then in turn struck repeated 
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blows by heavy sledge-hammers in the hands of the quarrymen 

until the rock falls apart. This process will be made plain by refer- 

ence to Plate III. In some of the quarries of softer sandstone no ma- 

chines at.all are used, the channeling being done entirely with picks 

and the stone forced out by means of iron bars alone, or split out with 

plug and feather. To allow of this, however, the stone must be evenly 

and thinly bedded, and the different sheets adhere to one another 

with but slight tenacity, as is the case with certain of the New York 

‘“‘bluestones ” and Berea grits of Ohio. In the New York quarries the 

vertical joints are said to be so numerous as to practically do away with 

the necessity of channeling.* 

Powder is still largely used in most of the smaller quarries, and in 

all those of granite rock for throwing off large masses. If properly 

used with these harder varieties, it is doubtful if any serious harm re- 

sults, but inthe quarrying of marbleand other soft stones, its use can not 

be too strongly condemned. As suggested by Sperrt the rapid disinte- 

gration of the Carrara marble is no doubt caused in part by the in- 

cipient fractures induced through the crude methods of quarrying em- 

ployed. Excepting when, as in the case of granite, no other means can 

be employed, explosives of all kinds are to be avoided. When neces- 

sary, they should be used in a lewis hole, whereby direction may be 

given to the force of the discharge and the shock distributed over large 

surfaces. 

(5) CUTTING AND DRESSING STONE. 

In cutting and dressing stone the same slow hand processes that were 

in vogue hundreds of years ago are still largely employed. There have 

been, it is true, many machines invented for this purpose, but the ma- 

jority of them are far from satisfactory in their working qualities, or 

the cost of running them is so great that they can be used only by the 

larger and wealthier firms. After a large mass has been split from the 

quarry bed itis broken into blocks of the required size and shape by 

means of wedges. <A series of holes, three-fourths of an inch in diam- 

eter and a few inches deep, is drilled along the line where it is desired 

the stone shall break, and into each of these two thin half round pieces 

of soft iron called “feathers” are placed, and a smali steel wedge or 

“plug” placed between. The quarryman then moves along this line 

striking with his hammer each wedge in its turn till the desired strain 

is produced and the stone falls apart. 

There is a chance for a greater display of skill in this work than may 

at first appear. Nearly every stone, however compact, has a distinct 

grain and rift, along which it can be relied on to split with comparative 

ease and safety. To know the rift and be able te take proper advantage 

*F. W. Sperr. Report Tenth Census, p. 37. 
tOp. cit., p. 38. 
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of it is an important item, and it is astonishing how readily an expe- 

rienced workman will cause a stone to take the desired shape through a 

knowledge of this property. 
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This process of splitting stone with wedges is said* to have been first 

brought into general use in this country by a poor mechanic named 

Tarbox, of Danvers, Mass. Through the influence ot Governor Rob- 

bins, who stumbled upon samples of his work by the merest accident, 

this man was induced in 1798 to go to Quiney and teach his art to the 

quarrymen of that place. So much did the adoption of this simple 

method facilitate granite working that the price of the cut material 

dropped within the space of a few months over 60 per cent. Prior to 

this time the stone after being blasted from the quarry in irregular 

blocks was squared down to the proper size by cutting a groove along 

a straight line with a sharp-edged tool called an axhammer, and then 

striking with a heavy hammer repeated blows on both sides of the 

groove until the rock was broken asunder.t 

* Proceedings American Academy, Vol. Iv, 1859, p. 353. 

{In Pattee’s History of Old Braintree-and Quinéy occurs this passage: ‘* On Sun- 

day, 1803, the first experiment in splitting stone with wedges was made by Josiah 

Bemis, George Stearns, and Michael Wilde. It proved successful, and so elated were 

these gentlemen on this memorable Sunday that they adjourned to Neweomb’s hotel, 

where they partook of a sumptuous feast. The wedges used in this experiment were 

flat, and differed somewhat from those now in use.’ 

As to who can justly claim to be the first to-brirg this methoa of splitting mto 
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This method is said to have been introduced into Quincy somewhere 

about 172550, by German emigrants, and, crude as it may seem, was 

a vast improvement over that used in preparing stone for the construe- 

tion of King’s Chapel, erected in 1749~54, on the corner of School and 

Tremont streets, Boston. Here we are told the stone was first heated 

by building a fire around it and then broken by means of heavy iron 

balls let fall from a considerable height. 

With such difficulties as these to contend with it is not surprising 

that the building should have been considered a wonder when com- 

pleted, and that people coming to Boston from a distance made it a 

point to see and admire this great structure. The wonder, however, 

was not that the granite could be broken into shape by such methods, 

but ‘that stone enough could be found in the vicinity of Boston fit for 

the hammer to construct such an entire building. But it seemed to be 

universally conceded that enough more like it could not be found to 

build such another.” 
After a block is broken from the quarry bed it is trimmed to the 

desired size and shape by means of a variety of implements, according 

to the hardness of the stone and the character of the desired finish. 

In dressing granite and other hard stone the tools ordinarily used 

are the set or pitching chisel, the spalling hammer, pean hammer, bush 

justly claim to have invented the proeess is evident from the following: 

“‘T told thee that I had been informed that the grindstones and millstones were 

split with wooden pegs drove in, but I did not say that those rocks about this house 

could be split after that manner, but that I couid split them, and had been used to 

split rocks to make steps, door-sills, and large window cases all of stone, and pig- 

troughs and water-troughs. I have split rocks 17 feet long and built four houses of 

hewn stone split out of the rocks with my own hands. My method is to bore the 

rock about 6 inches deep, having drawn a line from one end to the other, in which 

I bore holes about a foot asunder, more or less, according to the freeness of the rock ; 

if it be 3 or 4 or 5 feet thick, 10, 12, or 16 inches deep. The hole should be an inch 

and a quarter diameter if the rock be 2 feet thick, but if it be 5 or 6 feet thick the 

holes should be an inch and three-quarters diameter. There must be provided twice 

as many iron wedges as holes, and one-half of them must be fully as long as the hole 

is deep and made round at one end, just fit to drop into the hole, and the other half 

may be made a little longer, and thicker one way, and blunt pointed. All the holes 

must have their wedges drove together, one after another, gently, that they may 

strain all alike. You may hear by their ringing when they strain well. Then with 

the sharp edge of the sledge strike hard en the rock in the line between every wedge, 

which will erack the rock; then drive the wedges again. It generally opens in a few 

minutes after the wedges are drove tight. Then, with an iron bar or long levers, raise 

them up and lay the two pieces flat and bore and split them in what shape and 

dimensions you please. If the rock is anything free you may split them as true almost 

as sawn timber, and by this method you may split almost any rock, for you may add 

almost any power you please by boring the holes deeper and closer together.” 

(From letter of John Bartram to Jared Elliot dated January 24, 1757. See Darling- 

ton’s Mem. of Bartram and Marshall, p. 375.) The precise date at which these four 
stone houses were built is not stated, but the work above quoted contains an illus- 

tration of John Bartram’s house, near Darby, Delaware County, Pa. This house, 
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block is trimmed down to a line. Then the irregular surface is worked 

down by the point, which is driven by the hand hammer. After point- 

ing, are used the pean and the patent or bush hammers in turn, begin- 

ning with the 4-cut and thence working down with the 6-cut, 8-cut, 10- 

cut, and 12-cut, or until the desired surface is obtained. The condition 
of the hammered surface at the completion of one of the hammerings 
should be such that each cut in the hammer traces a line its full length 

on the stone at each blow. 

The single cut or pean hammer should leave no unevenness exceed- 

ing one-eighth of an inch, and each finer cut reduces the unevenness 

left by the preceding. 

The 12-cut should leave no irregularities upon the surface of the 

stone other than the indentations made by the impinging of the plates 

in the hammer. The lines of the cut are made so as to be vertical in 

exposed vertical faces when the block is in position. On horizontal 

and unexposed faces they are cut straight across in any convenient di- 

rection. With sawn surfaces of course much of the preliminary work 

is done away with, as the surface is already sufficiently smooth. It is 

at present customary to saw only such stone as are designed for polish- 

ing or some kind of smooth finish. 

In preparing a stone for polishing the surface is first made smooth as 

possible by sawing or by the means above designated. It is then fur- 

which is of stone, was erected, about 1730. Hence we must conclude that the art of 

splitting stone in this manner was known to some at least as early as this date. 
It is stated (Grueber, Die Baumaterialien-Lehre, pp. 60, 61) that in Finland, even at 

the present day, granite is split from the quarry-bed through the expansive force of 

ice. A series of holes, from a foot to 15 inches apart and from 2 to 3 feet deep, accord- 

jng to the size of the block to be loosened, is driven along the line of desired rift after 

the usual custom. These holes are then filled with water and tightly plugged. The 

operation is put off until late in the season and until the approach of a frost. The water 

in the holes then freezes, and by its expansion fractures the rock in the direction of 

the line of holes. Blocks of 400 tons weight are stated to be broken out in this way. 
A more ancient method consisted in simply plugging the holes with dry wooden 

wedges and then thoroughly saturating them with water, the swelling wood acting 

in the same way as the freezing water. Another ancient and well-known method con- 

sisted in building a fire around the stone, and when it was thoroughly heated striking 

it with heavy hammers or throwing cold water upon it. Insplitting stone the ancient 

Romans are said to have sprinkled the hot stone with vinegar, though whether they 

thereby accelerated the splitting or caused the stone to break along definite lines is 

not known. Quartz rocks, it is stated, can be made to split in definite directions by 

wetting them while hot, or laying a wet cord along the line it is desired they shall 

cleave. The wet line gives rise to a small crack, and the operation is completed by 

striking heavy blows with wooden mallets. According to M. Raimondi, the ancient 

Peruvians split up the stone in the quarry by first heating it with burning straw and 

then throwing cold water upon it. To carve the stone and obtain a bas-relief, this 

writer contends that the workmen covered with ashes the lines of the designs which 

they intended to have in relief, and then heated the whole surface. The parts of the 
stone which were submitted immediately to the action of fire became decomposed to 

a greater or less depth, while the designs, protected by ashes, remained intact. To 

complete the work the sculptor had but to carve out the decomposed rock with his 

copper chisel. 
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ther reduced by means of wet sand and emery of varying degrees of 

fineness. Small blocks are now usually ground on a revolving iron 

bed, on which the abrading material is shoveled and kept wet by a 

stream of water from overhead. With larger blocks a heavy slab of 

stone is drawn by the workmen back and forth across the surface on 

which the wet sand has already been placed. On the finer grades of 

white marble emery is not used, as it stains; fortunately, owing to the 

softness of these stones, it is readily dispensed with. After being 

ground, the surface is rubbed by a sharp, evenly gritted sandstone 

called a “hone,” and then with pumice-stone. 

On granites it is often customary to give a ‘skin coat” by rubbing the 

block, after the final emerying on the smooth, wet grinding bed, without 

any abrading material, until a perfectly smooth surface and dull polish 

is obtained. When this point is reached—and the surface must be 

quite free from scratches and blemishes, or a good polish is impossi- 

ble—the polish is produced by means of polishing putty (oxide of tin) 

rubbed on with wet felt. In cheap work it is customary to use oxalic 

acid in connection with or entirely in place of the polishing putty. This 

enables the production of a polish with less labor, but it is also less 

durable. 

A high grade of polish can only be produced by skilled workmen, and 

each one has his own peculiar methods, varying in trifling particulars 

from that given above. In many of tbe larger works where steam 

power is used, it is said to be customary to mix a quantity of very 

finely ground metalic lead with the putty. By this means a higher 

gloss is produced, and also one that is very durable. All the larger 

works now use machinery in both grinding and polishing. Descriptions 

of these will be given in the following chapter. 
Sundry attempts have been made to utilize the sand-blast process, so 

extensively used in glasswork, for carving on stone; but so far, with 

few exceptions, these attempts have met with but poor success. In 

1875~76, Messrs. Sheldon & Slason, of West Rutland, having a large 

Government contract in preparing head-stones for soldiers’ graves in 

national cemeteries, introduced the system with considerable success. 

The process consisted in covering those parts of the stone to be left un- 

cut with an iron shield, while letters and figures of chilled iron were 

placed upon those portions which were to stand out in relief. The blast 

then being directed against the stone cut away very quickly the unpro- 

tected parts. By this means the name, company, regiment, and rank of 

soldiers, could be cut on a stone in less than five minutes, and two hun- 
dred and fifty-four thousand stones thus lettered and having dimensions 

of 3 feet in length, 10 inches in width, and 4 inches in thickness, were 
placed in the national cemeteries at a cost of but $864,000. The sand- 

blast process has also been used with good results on the hard red 

quartzite of Sioux Falls, as will be noted later, 
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(6) QUARRYING AND SPLITTING SLATE. 

In quarrying slate the methods vary greatly according to the dis. 

position of the beds, and no attempt will be made here at a detailed 

description. Ordinary blasting powder is employed in loosening the 

blocks, and great skill and sagacity is shown by experienced quarry- 

men in so manipulating the blast as to produce the desired effects of 

freeing the rock from the quarry bed without shattering the stone. 

After a block is removed from the quarry it is subject to special treat- 

ment according to the purpose to which the stone is to be put. If for 

roofing-slate, the block according to Mr. Sperr* is taken from the quarry 

to the splitters’ shanty, where it is taken in charge by a splitter and 

his two assistants. The first assistant takes the block and reduces it 

to pieces about 2 inches in thickness, and of a length and breadth a 

little greater than those of the slates to be made. This is done by a 

process called “ sculping,” which is as follows: A notch is cut in one 

end of the block with the sculping chisel, and the edge of this notch is 

trimmed out with a gouge to a smooth groove extending across the end 

of the block and perpendicular to the upper and lower surfaces; the 

sculping chisel is then set into this groove and driven with a mallet 

until a cleft starts, which by careful manipulation is guided directly 

across the block. The upper surface of the block is kept wet with 

water so that the crack may be more readily seen. If the slate is per 

fectly uniform in shape and texture, and the blows upon the sculping 

chisel are directed straight with the grain, the crack follows the grain 

in a straight line across the block. Almost invariably, however, the 

crack deviates to the right or left, when it must be brought back by di- 

recting the blow on the sculp in the direction in which it is desired to 

turn the break, or by striking with a heavy mallet on that side of the 

block toward which it is desired the crack shall turn. Some slates can 

be seulped across the grain, but nearly all must be broken in this di- 

rection. From the first assistant or “sculper” the block goes to the 
splitter who by means of a mallet and broad thin chisel splits it through 

the middie, continuing to thus divide eagh piece into halves until the 

desired thinness is obtained. It is necessary to keep the edges of the 

blocks moist from the time they are removed from the quarry until they 

are split. TFrom the splitter the thin but irregularly shaped pieces pass 

to the second assistant who trims them into definite sizes and rectangu- 

lar shapes. This is done either by hand or by machine. To trim by 

hand astraight edged strip of iron or steel is fastened horizontally upon 

one of the upper edges of a rectangular block of wood some 2 to 4 feet 

in length. The trimmer then lays the sheet of slate upon the block al- 

lowing the edge to be trimmed to project over this strip, and then by 

means of a long heavy knife with a bent handle cuts off the overlying 

edge, thus reducing it to the required size and shape. Two kinds of 

* Report Tenth Census, Vol, x, p. 39, 
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machines for doing this work are now in use. In general they may be 
said to consist of an iron frame-work some 24 feet high, with a hori- 

zontal knife-edge upon its upper edge. Against this knife is made 

to work by means of a treadle another knife, curved in outline, which is 

thrown upward again by means of a spring, after being brought down 

by the treadle-movement. At right angles to this knife-edge, on one 

side of the machine, an iron arm projects toward the workman; this 

arm has notches cut into it for the different sizes of the slate. The dit: 

ference between the two kinds of machines is said to consist chiefly in 

the arrangement of the cutting-knife, one working as stated above, 

while the other revolves on an axie something in the manner of an 

ordinary corn cutter. 

Slates are sawn by means of an ordinary circular saw, such as is used 

in sawing lumber, and are planed by machines such as are used in 

planing metals, as are other soft stone. Some of the hard slates used 
for tiling have to be cut by means of circular saws with teeth of black 
diamond.* 

(7) KINDS OF FINISH. 

The more common kinds of finish applied to stone are described be- 

low; the figures on Plate [V being drawn from samples in the national 

collections. 

(1) Rock face.—This is the natural face of the rock as broken from 

the quarry, or but slightly trimmed down by the pitching tool. As in 

this and all the figures given, it is frequently surrounded by a margin 

of drove work. 

(2) Pointed face.—In this finish the natural face of the rock has been 
trimmed down by means of the sharp-pointed tool ealled a point. It is 

used principally for exterior work, as in the walls of a building. Two 
common styles of pointing.are shown. 

(5) Axv-hammered face.—This finish is produced by striking upon the 

sartface repeated blows witb a sharp-faced hammer, called an ax or pean 

hammer. It closely resembles the next, but is coarser. Used in steps, 

house trimmings, and other exterior work. 

(4) Patent hammered.—This finish is produced by striking repeated 

blows upon the smooth surface of the rock with the rough-faced imple- 

ment called a patent hammer. [ive grades of fineness are commonly 

recognized, the 4-cut, 6-cut, 8-cut, 10-cut, and 12-cut surfaces, made by 
hammers composed of four, six, eight, ten, and twelve plates, respect- 

ively. A very common finish for the finer kinds of exterior work. 

(5) Bush hammered.—This finish resembles closely the tooth chiseled 

or very fine pointing. Itis used mostly on soft stone. (See descriptions 

of bush and patent hammers on p. 329.) 

* Detailed and very closely resembling accounts ef the methods of working slate 

are given by F. W. Sperr, in Report Tenth Census, Vol. x, pp. 38-42, and E. Prince. jr., 

report D3, Vol. 1, pp. 138-143, 2d Geol. Survey, Pennsylvania.. To these the reader 

is respectfully referred. 
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(6) Square drove.—The square-drove surface is made with a wide steel 

chisel with a smooth edge, called a drove. It is quite common to use 

this style of finish as a border to the rock-face or pointed surfaces in 

many kinds of exterior work. 

(7) Tooth chiscled.—This finish is produced by means of a wide steel 

chisel with an edge toothed like that of asaw. This and the square 

drove are used principally upon limestones, marbles, and sandstones, 

the granites being too hard to be cut in this manner. 

(8) Sawed face.—This is the surface of the rock as left by the saw ; 

the saw used for the purpose being a thin smooth blade of soft iron fed 

with sharp sand or chilled iron. This and the following styles, although 

possessing distiretive characteristics easily recognizable by the eye, are 

of such a nature that their likenesses can not be well reproduced on 

paper. Hence no attempt at illustration has been made. 

(9) Fine sand jfinish.—To produce this finish the chiseled or sawn sur- 
face of the marble is rubbed smooth by means of a block of stone and 

fine wet sand or on the machines yet to be described. 

(10) Pumice jinish—This is a very smooth but unpolished surface 

produced by smooth rubbing with pumice or Scotch hone. 

(11) Polished surface.—Two kinds of polished surfaces are made—the 
acid gloss and the putty gloss. For either the surface of the stone is 

made as smooth as possible by means of sand, or emery, and pumice, or 

none, after which it is rubbed with moist woolen cloth and oxalic acid, 
or polishing putty. The latter produces the best and most lasting gloss, 

but requires more labor. Frequently the two methods are combined, 
especially in tombstone work. 

G.—MACHINES AND IMPLEMENTS USED IN STONE WORK- 
ING. 

DRILLS AND DRILLING MACHINES. 

Of the many machines that have from time to time been invented for 

working stone we can here mention only the principal ones that are to- 

day in actual use. 

Drills. —The old-time method of drilling by means of a flat pointed 

drill called a “jumper,” which is held by one workman while others 

strike upon it alternate blows with heavy hammers, although still in 

use in many quarries, has been largely superseded by steam-drills of 

various kinds. A simple form of the steam-drill, and one now in very 

general use, is that shown in the accompanying figure (page 321). The 

drill proper is fastened directly to the piston, which can be inclined at 

any angle, thus fitting it for ordinary quarrying or for tunneling. It is 

driven either by steam or by compressed air. <A different adaptation of 

the same principle is employed in the channeling and gadding machines 
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used in getting out dimension stone. Figures of these are also here 

given. The drill and cylinder are attached to the horizontal bar by 
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Eclipse Rock Drill. Improved Quarry Bar. 

means of a clamp, which can be loosened or tightened at will. By this 

means a dozen or more holes can be cut by simply sliding the drill along 

the bar and without moving the entire machine. 

(2) CHANNELING MACHINES. 

The channeling machine shown on page 312 was invented by George 

J. Wardwell, of Rutland, Vt. The first successful machine was built by 
him in 1863, in connection with the Sutherland Falls Marble Company, 

and that original machine has been at work there constantly until within 

a few months (1885). These machines are now in operation in all the 

important quarries of sandstone, limestone, and marble in the country, 

and it is calculated that over 5, 000, 000 square feet have been cut by 

them. The channeler is Ecce a locomotive machine driven by 

power, usually steam, moving over a steel rail track which is placed on 

the quarry bed. It carries a single gang-drill on one side, or two such 

drills—one on each side. These are raised and dropped by a lever and 

crank arrangement. The gang of cutters forming the drill is composed 

of five steel bars, 7 to 14 feet in length, sharpened at the ends amd se- 

curely clamped together. Of the tive cutters, two have diagonal edges ; 

the other three have their edges transverse. The center of the middle 

largest extends lowest, so that the five form something like a stepped 
H. Mis, 170, pt. 2——21 
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arrangement, away from the center. The drill, lifted, drops with great 

force and rapidly creases a channel into the rock. The single-gang 

inachine is operated by two men, the double by three. As it runs back- 

ward and forward over the rock the machine is reversed without stop- 

ping, and as it goes the cutters deliver their strokes, it is claimed, at 

the rate of one hundred and fifty per minute. The machine feeds for. 

ward on the track half an inch at each stroke, cutting half an inch or 

more every time of passing. The single machine will cut from 40 to 80 

square feet of channel per day in marble or limestone and at a cost of 

from 5 to 20 cents per square foot. The double machine will do twice 

the amount of work. A good workman would formerly cut from 5 to 10 

feet, that is, a groove 1 foot deep and irom 5 to 10 feet long per day. 

Saunders Channeling Machine with boiler attached. 

Yor this he would receive from 25 to 30 cents per foot.* Another ma- 

chine for doing the same work as that just described is the Saunders 

channeling machine shown in the illustration, and which has recently 

come into use in the Vermont quarries. This differs from the Wardwell 

in several important particulars, prominent among which are these: (1) 

The cutting tool is attached rigidly to the piston, so that the blow is 

dealt directly by the steam pressure in the cylinder and without the 

intervention of any eranks, levers, or springs. (2) The cutting tools are 

*The Marble Border of Western New England, p. 43, pi 
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made adjustable at any angle—to the right, left, forward, or backward. 

The machine is thus capable of making aneversé and sidehill cuts, 

and does what is known as “cutting out the corners” in quarrying; and 
(3) it can be used in chambers where the distance between the floor and 
roof is but 6 feet and can be used in tunnels and headings. 

Saunders Channeling Machine making sidehill cuts and with boilers detached. 

The machine carries five drills in the gang, with three straight points 

and two diagonal ones. These are arranged as seen in the accompany- 

ing cut: 

Gang of drills 

PAN 
The average Saat of the machine, as claimed by the company’s 

circular, is as follows 

In marble, 80 to 100 square feet of channel in ten hours. 

In sandstone, 150 to 200 square feet of channel in ten hours. 
In limestone, 120 to 150 square feet of channel in ten hours. 

The diamond channeling machine is shown in the figure on page 324, 

According to the company’s circular this machine employs 12-inch drill- 

bits, which are attached to drill-rods of varying lengths, adapted to any 

required depth of channel up to9$ feet. The channel may be made open 

or partly closed, the latter by ieaving slight spaces between the holes, 

to be afterward chipped out. But the whole operation of a clear cut 

is made simultaneously with the boring by means of an intercutting 
guide, which answers this purpose very well. The drill can be made to 
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vary in direction from perpendicular to 50 degrees slant for putting 

down the tunnel and angle cuts. If necessary the boiler can be left at 

« distance from the machine, the steam being conveyed by hose. 

Diamond Channeling Machine. 

(3) GADDING AND GADDING MACHINES. 

The diamond gadder is shown on page 325. According the company’s 

circular the machine takes its name from the class of work for which it 

was especially designed and which is known among quarriers as ‘“ gad- 

ding.” When the requisite channel cuts are made about a block of 

mnarble to be removed, it is necessary to undercut the block in order to 

release it. This is usually accomplished by drilling a series of holes 

beneath it, and then, by wedges, the block is split from its bed. 
The machine is placed upon a platform on trucks arranged to run 

upona track. When adjusted for work it may be braced by the pointed 

legs shown. The boring apparatus is attached by a swivel to a perpen- 

dicular guide-bar. This guide-bar is secured to the boiler behind it, 

which forms the main support of the machine. Upon the guide-bar the 

boring apparatus may be raised or lowered at pleasure, for the purpose 

of boring a series of holes in a perpendicular line if desired. Upon the 

swivel the boring apparatus may be turned, so as to bore in any direc- 

tion within the plane of the swivel-plate, 



BUILDING AND ORNAMENTAL STONES. 325 

The illustration shows the drill-rod or spindie placed near the base of 

the machine, and so as to bore horizontaily. At one end of the spindle 

is the drill-head, armed with carbons, and supplied with small aper- 

tures or outlets for water. At the other end of the spindle is attached 

a hose for supplying water to the drill-head. <A rapid revolving move- 

ment is communicated to the drill-spindle by the gears shown. The 

speed and feed movement may be regulated by the operator with refer- 

ence to the hardness or softness, coarseness or fineness, of the material 

to be bored ; and the feed movement may be instantly reversed at pleas- 

ure. The machine is so constructed that the drill-spindle may be re- 
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Diamond Gadder. 

moved and another inserted in thesame holder, adjusted to bore in the 

opposite direction, the boring apparatus being driven by a double-cylin- 

der engine. <A continuation of one of the piston-rods through the eylin- 

der forms.the plunger to asmall pump placed above the cylinder, which 

supplies water to the boiler and forces water through the drill spindle 

and head. These jets of water wash out all the borings made, and keep 

the drill-head from heating. The usual feed of this drill in marble is 

from 4 to 5 inches per minute. 

Still another style of gadding-machine is used in the Vermont quarries, 

and which is but an especial adaptation of the eclipse-drill shown on 

page 326. It is claimed that this machine will “put in holes close to the 
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bottom of the quarry, in a horizontal position along the bench, into the 

roof, or perpendicularly into the floor, as desired.” 

’ 

Plain quarry frame in position for undercutting or gadding. 

(4) GRINDING AND POLISHING MACHINES. 

In the larger works the grinding and polishing already described is 

now done by steam power. Tor flat surfaces a circular, horizontally 

revolving iron plate or grating, attached to the lower end of a vertical 

shaft, with elbow joint, is used, the workman guiding it to any portion of 

the surface he may desire by means of the handle; the abrading sub- 

stance being sand or emery, as before. With felt attached to the plate 

the same form of machine is also used for polishing. Blocks of such 

size as can be handled by the workmen are usually ground upon hori- 

zontally-revolving iron beds some 8 or 10 feet in diameter. 

it Gee 
Ingersol Standard Gadder at werk. 

In making straight or only slightly-curved moldings the form is first 

carved out with the chisel, and then a plate of cast-iron, fitted as accu- 

rately as possible, is made, by means of a long arm, to travel back and 
forth over the stone with sand or emery, or putty powder and felt, as 

the case may be. These are called pendulum machines. The actual 

labor is thus greatly reduced, and a higher and more lasting polish 

obtained than is possible by the old hand methods. 
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(§) LATHES AND PLANERS. 

For turning posts and pillars lathes are now very generally used for 

granite as well as for softer stone. In easy working varieties, as sand. 

stone, limestone, or serpentine, the cutting tool is a simple chisel, much 

like that used in turning metals, and held in a clamp in the same man- 

ner. With the harder rocks, like the granite, however, this method is 

ineffectual; and the cutting tool is in the form of a thin steel disk some 

6 or 8 inches in diameter, which is so arranged as to revolve with the 

stone in the lathe when pressed against it at asharp angle. By this 

means large and beautiful columns can be made at far less cost than 

by the old hand processes. 

A monster machine of this character, seen by the writer in the Vinal- 

haven quarries in 1880, is capable of taking a block 25 feet in length 

and 5 feet in diameter and turning it down to a perfect column. 

With the softer varieties of stone a plain surface, sufficiently smooth 

for flagging, is produced by means of planing-machines similar to those 

in use for planing metals. For doing the same work on hard material 

like granite a planer, with revolving cutting disks of chilled iron, similar 

to those used in the lathes, has been devised. This machine is shown 

in the accompanying figure, page 528. 

(6) MACHINES FOR SAWING. 

In sawing marbie and other soft stones the same method, with some 
modifications, is employed as was in use, according to Professor Seeley,* 

three hundred years before the Christian era. 

The principle consists simply of a smooth flat blade of soft iron, set 

in a frame and fed with sharp sand and water. The saws are now fre- 

quently set in gangs of a dozen or more in a single frame, and several 

gangs are tended by one man, who shovels on the wet sand as it is 

needed, while fine streams of water from overhead wash it beneath the 

blade as it swings backward and forward in its slowly deepening groove. 

Some attempts at automatic feeders have been made, but they are not 

as yet in general use. 

This method has been found inapplicable to cutting granite, owing to 

the greater hardness of the material. Recently a sand composed of 

globules of chilled iron has been used to good advantage. The great 

drawback to the use of this material, so far as the author has observed, 

is the care necessary to avoid staining the stone by rust from the wet 

globules during the time the machine is not running. This is done by 

wetting down the stone and globules in the saw frame with a thick so- 

lution of lime-water (whitewash) prior to leaving the saws-for the 

right. Cireular saws, with diamond teeth, have been used to some ex- 

*The Marble Border of Western New England. Proce. Middlebury Hist. Soe.. Vol. 

I, Part 11, p. 28. 
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tent, but have been found too expensive for ordinary work. In:sawing 

slate circular saws are used, such as are employed in sawing lumber. 

Philo Tomlinson, who was engaged in marble sawing at Marbledale, 

Conn., near the date 1800, is stated by Professor Seeley * to have been 

one of the first to successfully apply the gang-saw system in this 

country. 

For sawing circular apertures in the tops of wash-stands or getting 

out tops for small tables a saw made of plates of soft iron bent into 

the form of a cylinder and revolved by a vertical shaft is used. Sand 

emery, or globules of chilled iron form the cutting material, as in the 

saws just mentioned. 

McDonald Stone Cutting Machine. 

A recent European invention for sawing stone consists of a twisted 
cord of steel, made to run around pulleys, like a band-saw. The cord is 

composed of three steel wires loosely twisted together, but stretched 

tightly over the pulleys, and is made to run at a high rate of speed. 

The swift successive blows from the ridges of the cord, delivered along 

the narrow line, disintegrates the stone much more rapidly, it is claimed, 

than the iron blades fed with sand, the usual rate of eutting in blocks of 

“Op. Gules eo: 



BUILDING AND ORNAMENTAL STONES. oe 

soft limestone being at the rate of about 24 inches an hour, and in Car. 

rara marble a little more than 9 inches an hour. Brittany granite is cut 

at the rate of nearly 14 inches an hour, and even porphyry can be worked 

at the rate of eight-tenths of an inch an hour. In certain Belgian mar- 

ble quarries the saw is said to have been used to advantage in cutting the 

rock from the quarry bed. In thus utilizing it the floor is first cleared as 

for channeling machines, and then, by means of large cylindrical drills, 
fed with metallic sand, a shaft 27 inches in diameter is cut to the desired 

depth, the cores being removed entire, as in the common tubular dia- 

mond drills, Two of these holes are sunk at proper distances apart 

and guides set up in them, on which move frames carrying pulleys of 

a diameter somewhat less than that of the holes; over these pulleys the 

cord-saw is stretched; motion is then imparted to the puileys by a sim- 

vle system of transmission, and the saws cus without interruption until 

the bottom of the drill-pit or shaft is reached.* A great saving of 

time and material is claimed for this invention, but although it seems 

to promise well none are at present in use in this country, nor has the 

author ever had opportunity for examining one.t 

(7) THY SAND BLAST. 

As already noted, the sand blast has been utilized to some extent in 
the work of lettering head-stones, and for producing delicate tracings on 

the Sioux Falls quartzite. That the process is still so little used is due, 

as I am informed, to the opposition of trades-unions, and not to any 

deficiency of adaptability in the process itself. 

(8) HAND IMPLEMENTS. 

Face hammer.—This is a heavy square-faced hammer, weighing from 

15 to 25 pounds, and used for roughly shaping the blocks as they 

come from the quarry. It is sometimes made with both faces alike or 

again with one face flat and the other drawn out into a cutting edge 

(Fig. 10, Pl. v). The cavil differs only in having one face drawn out 

into a pyramidal point. 

Ax or pean hammer.—A hammer made with two opposite cutting 

edges, as seen in Fig. 13, Pl. v. The edges are sometimes toothed 

roughly, when it is called the toothed ax. 

Patent or bush hammer.—A. hammer made of féur, six, eight, ten, or 

more thin blades of steel, bolted together so as to form a single piece, 

the striking faces of which are deeply and sharply grooved. This haim- 

mer is said to have been invented by Mr. Joseph Richards, of Quincy, 

Mass., about 1851-40. As first constructed the head was composed of 

a single piece, instead of several, as now (see Fig. 12, Pl. v). In some 

works this is called the bush hammer. 

*Am. Arch. and Build. News, Nov. 7, 1885. 

tThis apparatus is figured and described in the Scientific American for March 

6, 1886, p. 147. 
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Crandall.—This consists of a bar of malleable iron, about 2 feet in 

length, and slightly flattened at one end, through which is a slot three- 

eighths of an inch wide and 3 inches long. Through this slot are passed 

ten double-headed points of one-fourth inch square steel, 9 inches long, 

which are held in place by a key.* 

The writer has never seen this instrument in use. 

Hand hammer.-—A. smooth-faced hammer, with two striking faces; 

weighing from 2 to 5 pounds. It is used for hand-drilling, pointing, and 

chiseling inthe harder kinds of rocks (see Vig. 16, Pl. v). The usual 

form has both faces alike. 

Mallet.—This is a wooden implement, witha cylindrical head, used in 

place of the hammer in cutting the softer stones, as marbles and sand- 

“stones (Fig. 15, Pl. v). 
Sledge or striking hammer.—A heavy, smooth-faced hammer, weigh- 

ing from 10 to 25 pounds, used in striking the drills in hand-drilling or 

in driving large wedges for splitting stone, Fig. 11, Pl. v. 

Pick.— An instrument resembling the ordinary pickax used in digging, 

but somewhat shorter and stouter. It is used on the softer varieties 

of stones for rough dressing or for channeling prior to wedging. 

Pitching chisel—A steel chisel, the cutting face of which is rectangu- 

lar in outline and with sharp angles or corners. It is used for trim- 

ming down the edges toa straight line. See Fig.7, Pl.v. The chipper 

(Fig. 6) is used for very similar purposes. 

Chisel or drove.—This is a steel chisel, the cutting edge of which is 

drawn out wide and thin as shown in Fig. 2, Pl. v. It is used princi- 

pally on the softer varieties of rock in producing the so-called ‘ drove 

work.” 

Splitting chisel.—A steel chisel, made as shown in Fig. 8, Pl. v, and 

used for splitting and general cutting on hard stone like granite. Other 

forms of chisels, used only on soft stone and driven with the wooden 

mallet, are shown in Figs. 3 and 9. 

Tooth chisel.—A chisel like the drove chisel, but with the edge toothed 

like a saw (see Fig. 1, Pl. v), used only on soft stones like marble and 

sandstones. 

Point.—A steel implement, with the cutting end in the form of a pyra- 

midal point (see Fig. 4, Pl. v), used in the production of the finish 

known as point work and also in the smoothing down of rough surfaces 

prior to using the ax or some other tool for fine work. Points for use 

on hard stone and driven by the hammer have the upper end finished 

as Shown in Figs. 6 and 7. 

Wedge or plug.—Steel wedges vary greatly in size. Those used in the 

process of splitting, called plug and feather (ig. 14, Pl. v), are but two 

or 3 inches in length, while those used in quarrying for splitting off 

large blocks are often a foot or more long and correspondingly large. 

Hand drill.—A. small steel drill from 8 to 15 inches in length, held in 

* Man. and Builder, Feb. 1885, p. 38. 
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one hand and driven by the hand-hammer (Fig. 5), used in making holes 

for “ plug and feather” splitting and other light work. 

Grub saw.—A saw for cutting stone by hand. It consists of a plate 

of soft iron from one-twentieth to one-tenth of an inch in thickness and 

from 6 inches to 4 feet in length; the blade is notched on the lower edge 

and fitted with a wooden back for convenience in handling and to pre- 

vent bending. Sand or emery is the cutting material, as with the steam 

saws (ig. 17, Pl. V). 

H.—THE WEATHERING OF BUILDING STONES. 

The term weathering, as applied to stone, includes the series of phys: 

ical changes induced by alternations of heat and cold, or by friction, as 

well as the more complex series of chemical changes, such as may be 

comprised under the heads of oxidation, deoxidation, hydration, and 

solution. Since a stone exposed in the walls of a building may be sub- 

jected to the influence of any one or the combined inflzences of several. 

of these agencies, whereby serious consequences, as of discoloration or 

disintegration may result, it is important to consider, in more or less 

detail, their comparative energies under varying conditions and upon 

the various kinds of stone commonly employed for structural purposes. 

(1 ) PHYSICAL AGENCIES. 

Heat and cold.—It is safe to say that none of the conditions under 

which astone is commonly placed are more trying than those presented 

by the ordinary changes of temperature in a climate like that of our 

Northern and Eastern States. Stones, as a rule, possess but a low con- 

ducting power and slight elasticity. They are aggregates of minerals, 

more or less closely cohering, each of which possesses degrees of ex- 

pansion and contraction of its own. In the crystalline rocks these dis- 

similar elements are practically in actual contact; in the sandstones 

they are removed from one another by a slight space occupied wholly 

or in part by a ferruginous, calcareous or siliceous cement. As tem- 

peratures rise, each and every constituent expands more or less, crowd- 

ing with resistless force against its neighbor; as the temperatures 

decrease a corresponding contraction takes place. Since with us the 

temperatures are ever changing, and within a space of even twenty-four 

hours may vary as much as forty degrees, so within the mass of the 

stone there is continual movement among its particles. Shght as these 

movements may be they can but be conducive of one result, a slow and 

gradual weakening and disintegration. 

This constant expansion and contraction is often sufficient in amount 

to be appreciable in stone structures of considerable size. Thus Bunker 

Hill Monument, a hollow granite obelisk, 221 feet high by 30 feet square 

at the base, swings from side to side wifl the progress of the sun during 
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a sunny day, so that a pendulum suspended from the center of the top 

describes an irregular ellipse nearly half an inch in greatest diameter.* 

Under such circumstances as these it is not at all strange that many 

stones show a decided weakening and tendency to disintegration after 

long exposure, and particularly on those sides of buildings exposed 

longest to the sun, and which are, therefore, subject to the full range of 

temperature variations. Professor Julien has called attention to the 

marked decay thus produced on the western face of the tombstones in 

Trinity church-yard and elsewhere. It is stated further that the ashlar 

base of the steeple of the church at Thirty-seventh street and Fifth 

avenue, New York City, is beginning to exfoliate from this cause on 

the south side (where the sun shines the longest) but not on the north 

and east. Other examples are seen on the stone stoops of the east and 

west streets, where the western face of the dark-brown sandstone is 

badly disintegrated and exfoliated, while the eastern face remains much 

jonger in a perfect condition. The author has observed similar effects, 

but in a less marked degree, on the Smithsonian building, at Washing- 

ton, D.C. The south and west sides frequently show exfoliation, while 

the north and east, upon which the sun shines but a small portion of 

the day, are almost untouched. 

This same expansion and contraction of stone sometimes produces 

disastrous effects other than those of disintegration within its own mass. 

The difficulty of obtaining permanently tight joints even with the 

strongest cements led Colonel Totten to institute a series of experi- 

ments with a view to ascertain the actual expansion and contraction of 

granite, sandstone, and marble when subjected to ordinary tempera- 

tures. Upwards of thirty experiments on each of these varieties of 

stone showed the rate of expansion and contraction, which seemed to 

be uniform throughout the range of temperatures employed, to be tor 

granite .000004825 inch per foot each degree Fahrenheit: for marble 

099005668 inch, and for sandstone, .000009532 inch.t 

Supposing, then, two coping stones each 5 feet long be laid in midsum- 

mer at a temperature of 96° Fahr. In winter the temperature falls to 

zero, achange of 96°. If the stones contract toward their centers, the 

whole length of stone putin motion will be 5 feet. In the case of gran- 

ite, then, the shrinkage amounts to .027792 inch, in marble .038264 inch, 

and in sandstone to .054914 inch. This shrinkage, small as it seems, 

from necessity gives rise to cracks at the joints, which admit the pas- 

sage of water; continual shrinkage and expansion must in time crum- 

ble the cement and leave the joint permanently open.t 

The effects of moderate temperatures upon stone of ordinary dryness 

are, however, slight when compared with the destructive energies of 

*Dana, Manual of Geology p. 720. 

tAdie found the rate of expansion for granite to be .00000438 inch, and for white 

marble, .00000613 in. —Trans. Roy. Soe. Edin., x11, p. 366. 

tW. IL. C. Bartlett on Contraction and Expansion of Building Stone. Am, Jour. 

Sci., Vol. x11, 1832, p. 136. 
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freezing temperatures upon stones saturated with moisture. Ata tem- 

perature of 30° Fahr. the pressure exerted by water passing from a liquid 

to a solid state amounts to not Jess than 138 tons to the square foot, or 

as Professor Geikie has strikingly put it, is equal to the weight of col- 

umn of iceamile high. Is it, then, astonishing that a porous sandstone 

exposed in a house-front to be saturated by a winter’s rain and then 

subjected to temperatures perhaps several degrees below the freezing 

point shows signs of weakness and exfoliation after a single season’s 

exposure ? 

Since, then, as every quarryman knows, no stone, however strong, 

can endure the enormous strain to which it would be subject ir frozeu 

solid when holding any considerable amount of water confined within 

its pores, if is but natural to conelude, as a matter of course, that other 

things being equal those stones are most durable which will absorb and 

retain the least moisture.* 

This rule is not to be accepted, however, without a considerable grain 

of allowance, since a coarsely porous stone, though capable of taking 

up a large amount of moisture will also part withit readily, or if frozea 

while saturated will permit a considerable proportion of the expansive | 

force of the solidifying water to be expended otherwise thaw in push- 

ing apart the grains composing it. Otherwise expressed, the water will 

freeze out of a coarsely porous stone, while in onc that is compact it 

may create sad havoc. This is well illustrated by the common occur- 

rence of water freezing in straight cylindrical or widely-expanding ves- 

sels, and in narrow-necked pitchers and bottles. In the first instance 
the open space above is sufficient to allow all the expansion to take 

place vertically. The narrow-necked vessel, on the other hand, is almost 

invariably broken. . 

To ascertain, then, the porosity or ratio of absorption of any stone is 

an important test.t : 
Obviously the best method of ascertaining the power of a stone to 

withstand the effects of frost is to actuaily expose prepared blocks to 

such a temperature, when saturated with water, as to freeze them solid 

and then note the amount of disintegration, or loss in strength. Un- 

**¢ Other things being equal,it may probably be said that the value of a stone for 

building purposes is inversely as its porosity or absorbing power.” (Hunt, Chem. 

and Geol. Issays, p. 164.) 

t Hunt in a series of tests obtained results as follows: 

Potsdam sandstone, Canada, absorbed from 0.50 to 3.26 per cent. in twenty-four 

hours. 

Medina sandstone, Canada, absorbed from 3.31 to 4.04 pér cent. in twenty-four 

hours. 

Sub-Carboniferous sandstone, Ohio, absorbed from 9.59 to 10.22 per cent. in twenty- 

four hours. 
Lower Silurian limestones and dolomites, Canada, absorbed from 0.11 to 5.55 per 

cent. in twenty-four hours. 

Tertiary limestones, Caen, France, absorbed from 15 to 16.05 per cent, in twenty- 

four hours. 
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fortunately this can not at all times of the year and in all places be 

done, and artificial methods must be resorted to. Brard’s process, as 
modified by M. Héricart and Thury, consisted in beiling the cube to be 

experimented upon for half an hour in a saturated solution of sulphate 

of soda (Glauber salt) and then allowing it to dry, when the salt taken 

into the pores crystallized and expanded,in a manner supposedly some- 

what similar to that of water when freezing.* 

This process is not now in general use, as experiment has shown that 

the salt exercised a chemical as well as mechanical action, and produces 

results somewhat at variance with that of freezing water. The most 

important series of experiments ever performed with the process in 

this country were those of Mr. C. G. Page, made with reference to the 

selection of material for the Smithsonian Institution Building at Wash- 

ington. 

The results are given in the following table.t 

Mekerialse Specific Loss in 
gravity. | grains. 

Marble, close- eri Harel Mia bees ae eh oda toeaenaqoduedeceaacasaesubecuce sore 2. 834 0.19 
Marble, coarse ‘alum stone,” Baltimore Coun tyes a ee ee yar ee aaeion 2. 857 0.50 
Marble, blue, Maryland --.--. ---.- Ce eefo ION SE ates MISE ae aie SIS Sere eee aia om ayeietet eters 2. 613 0. 34 
pamistone coarse, ST ETTAL OLD ea as Me ee eR eee OE VER ID LIOR yal ee RT ey 4. 36 
Sandstone, fine, Porth: RIT WO OTIN eres tance erctcisiar a etete Ss cietaietiaietatals ies eerste eer 2. 583 24. 93 
Sandstone, rye beter Onder WIG eRe rea etekeetidang ord sbecaddossoT ae a: 2. 672 0.70 
Sandstone, dove-colored, Seneca G@neele Mids eek vee os oe of ea cet ert tale o ataeetete 2.486 Lee 
Sandstone, Little Falls, N. A ey RE Ye BN ee Gee SBE ae Si ee he 8 te | ee eee 1.58 
Sopernlcdiones JON OM hEy JG UN CREB Mee cnos Seeds bans depeusb seen sonemoocrrecdadods 2. 482 0. 62 
SET RO Veh CEO Pets) NRO S OO Ee See) SOO 5 Spee eal 6 bee Ges Seeaecondsccctia sce oe 2.518 2.16 
Sandstone, dark, coarse, Seneca Aqueduct, Peters’s qu: HAW oodecoS Stonadsacos ude \lbdacenscce 5. 60 
Sandstone, Acquia CEOS Va. Le Te RE LEE Neon eS COaR LAD ROA SECO 2. 23 18. 60 
Sandstone 4omiles above Peters |S Uae AVEO oe elo fete wot atm ainaleeleia l= elate oie rete tallnl | le eerie 1.58 
Srmilynilsy sceiee On apenas WINE Se Re SR Se aS ees ono dooeab goon saoocd|ossosde 35 iG 
Granite pLorneW epost Midis sem sate wy ee pee sede ote fete telmitele es peat nial le im lone ella 2. 609 5. 05 
Marble, close-grained, Montgomery County, Patten icbos ole itece soneccmcemoneee PAPI O8S5 
Limestone, blue, Montoom enyAO onltyer ba mete ler eae e cme eee nee ae ee enna 2. 699 0.28" 
Granite, Great Falls of the Potomac. --.--- Seer Ey Tai. SA en hun eres beats (TLE 0.35 
Soft br ick WER 55 boone oa sas 4e ORE San poco oO am aaaocHogoe Go DUSHOOSGOCONeDOLTS BEScoE 2.211 16. 46 
Te inial lene) cu Bae eee aGac baton clo eboreecs time onbe pddebeoboctecopbandessavddsduanse 2. 294 1. 07 
Marble, coarse dolomite, Mount Pleasant, N. Y......-..-...----- --------.--.----- 2. 860 0. 91 

The specimens operated upon, it should be stated, were cut in the form 

of inch cubes. Each was immersed for half an hour in the boiling 

solution of suiphate of soda, and then hung up to dry, this perform: 

ance being repeated daily throughout the four weeks which the exper- 

iment lasted. 

The injurious effects of artificial heat, such as is produced bya burn- 

ing building, are, of course, greater in proportion as the temperature is 

higher. Unfortunately sufficient aud reliable data are not at hand for 

estimating accurately the comparative enduring powers .of various 

stones under these trying circumstances. It seems, however, to be well 

proven that of all stones granite is the least fire-proof, while the fact 

that certain of the fine-grained siliceous sandstones are used for furnace 

*Chatean, ‘Technologie Du Batiment, Viola parce: 

+From Hints on Publie Architecture by Robert Dale Owen, p. 119. 
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backings would seem to show that if not absolutely fire-proof, they are 

very nearly so.* 

It must be remembered, however, that the sudden cooling of the 

surface of a heated stone, caused by repeated dashes of cold water, has 

often more to do with its disintegration than heat alone. 

Effects of friction.—The amount of actual wear to which stones in the 
walls of a building are subjected is naturally but slight in comparison 

with those in the sills, steps, and walks, which are subject to the tric. 

tion of feet and other agencies. Nevertheless it is sufficient in many 

cases to become appreciable after the lapse of several years. The 

striking effect produced by wind-blown sands in the Western States 

and Territories has often been alluded tot and even in the Mastern 

States, as at Cape Cod, Massachusetts, there may frequently be seen , 

window-panes so abraded by blowing sand as to be no longer trans- 

parent.i 
This same abrading process is going on in all city streets, where the 

wind blows dust and sand sharply against the faces of the buildings; 

not with sufficient force, it may be, to perceptibly wear away the fresh 

stone, but yet forcibly enough to crumble away the small particles 

already loosened by atmospheric decomposition and thus expose new 

surfaces to be acted upon. Professor Egleston§ states that in many of 

the church-yards of New York City the effects of this abrasive action 

can be seen where the stones face in the direction of the prevailing 

winds. in such cases the stones are sometimes worn very nearly smooth 

and are quite illegible from this cause alone. 

Effects of growing organisms.—It is in such exposed situations, as 

above mentioned, that a stone is often protected from serious loss by ¢ 

coating of lichens or mosses, which by growing over its surface shield 

it from the abrasive action. The full effect of growing organisms upon 

the surface of stones is still, however, a matter of dispute. By some 

authorities || it is thought that they give rise to small amounts of organic 

acids which exercise a corrosive influence. By others they are con- 

sidered as beneficial, since they protect the stone from the sun’s rays 

and the rain and wind. It seems probable that they may exert either 

a harmful or beneficial action according to the kind of stone on which 

*Cutting’s experiments (Weekly Underwriter) showed that up to the point at 

which they are converted into quicklime (that of bright redness), limestones are less 

injured by heat than either granite or sandstones, a result not fully borne out by the 

experiments of Winchell (Geol. of Minn., Vol. 1, p. 197-201). 

tOn the Grooving and Polishing of Hard Rocks and Minerals by Dry Sand. W. 

P. Blake. Proc. A. A. A.8., Providence meeting. : 

t There is on exhibition in the National Museum a plate of glass formerly a window 

in the light-house at Nauset Beach, Massachusetts, that was so abraded by wind- 

blown sand during a storm of not above forty-eight hours’ duration as to be no longer 

serviceable. The grinding is as complete over the entire surface as though done by 

artificial means. 

§ Am. Arch., September 5, 1885, p. 13. 

| See Winchell, Geol. of Minn., Vol. J, p. 188. 
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they grow and its environment. More observations are necessary be- 

fore anything definite can be said.* 

(2) CHEMICAL AGENCIES. 

Composition of the atmosphere-—The atmosphere in its normal state 

consists of a mechanical admixture of nitrogen and oxygen in about the 

proportions of four volumes of the former to one of the latter, together 

with minute quantities of carbonic acid, ammonia, and vapor of water. 

In the vicinity of large manufacturing cities, however, it carries in addi- 

tion to increased proportions of carbonic acid,t appreciable quantities 

of sulphurous, sulphuric, nitric, and hydrochloric acids. These, when 

brought by rains into contact with the walls of buildings, are capable, 

throughout many years of time, of producing marked effects, especially 

‘when aided by the extreme diurnal ranges of temperature common in 

the eastern and northern United States. 

*The vegetation of microscopic lichens takes place upon the surface of the stone, 

when, from any cause, that surface becomes roughened so as to afford a lodgment for 

the seeds or spores of these plants. These growing, still further hasten. the disinte- 

eration of the stone, and accumulating about them the fine dust floated by the at_ 

mosphere becomes points for the absorption of more water, which, on freezing, still 

further ronghens the surface, and the pateh of lichen gradually extends. ‘These 

lichens often gain attachment upon the surface of a finely dressed stone, from some 

little inequality of texture, or from softer material that more readily becomes decom- 

posed or more readily accommodates the growth of the plant. Such stones in time 

become partially, or entirely covered by lichens, and present an unsightly aspect. 

The amount and degree of this growth varies with position in reference to the sun 

and with a more or less elevated situation. 

It should not be forgotten, however, that any stone giving root to lichens is not 

one of those which most easily disintegrates, for in these the destruction goes on so 

rapidly that the surface does not allow the growth of such plants. The lichen-covered 

yocks in nature are usually those of great strength and durability. None of the softer 

or rapidly decaying rocks produce this vegetation. (Rep. on Building Stones by 

James Hall, 1868, pp. 54 and 55.) 

t Twenty-one tests of the air in various parts of Boston during the spring of 18:0 

yielded Mr. Pearson 385 parts of carbonic acid in 1,000,000. Eleven tests of the win- 

ter air of Cambridge yielded Mr. Hill 337 parts of the acid in 1,000,000 (Second An- 

nual Report Massachusetts State Board of Health, 1871, p. 52). Dr. Kidder found the 

outdoor air of Washington to contain from 387 to 448 parts in 1,000,000. Mr. Angus 

Smith (Airand Rain, p. 52), after an elaborate series of experiments, reports the air 

of Manchester (England) to contain on an average 442 parts of the acid in 1,000,000. 

{ Dr. Smith (op. cit.) found the preportions of these acids in London, Liverpool, 

and Manchester to be as follows: 

Sulphuric. Hydrochloric. Nitric. 

Localities. a 11) S85) a tara | i aie each a re 

i" Grains per | Parts per | Grains per | Parts per | Grains per | Partsper 
gallon. million. | gallon. | million. gallon. million. 

JROTC OMI aria eens loys Jeera 1. 4345 20. 49 . 0872 TS 200M Reo -i tetra . 840 
WUGenpooly seeeate-t-s cece 2.7714 30.09) 7110 TOS Gir eae Ua . 082 
Nan CHesterneen ceccxcie ee uae 2) O63 41. 66 | 4055 PTS Hae Sn Acco si . 886 

| | 

He also found the total acids for Manchester to average for 1870 3.7648 grains per 

gallon, It should be noted, however, that these acids were not considered as existing 

. 
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Chemical actien of the atmosphere.—The series of changes induced by 
these agencies are, as above indicated, chemical in their nature and may 

all, as first suggested be conveniently grouped under the heads of 

oxidation, deoxidation, hydration, and solution. These may as well 

be considered in the order given. 

Oxidation.—The process of oxidation is commonly confined to those 

stones which carry some form of iron as one of their constituent parts. 

If the iron exists as a sulphide (pyrite or marecasite), it very probably 

combines with the oxygen of the air on exposure, forming the various 

oxides of iron such as are popularly known as “rust.” If the sulphide 

occurs seattered in small particles throughout a sandstone the oxide 

is disseminated more evenly through the mass of the rock, and aside 

from a slight yellowing or mellowing of the color, as in certain of the 

Ohio sandstones, it does no harm. Indeed, as suggested by Professor 

Winchell, * it may result in positive good, by supplying a cement to the 

jndividual grains, and thus increasing the tenacity of the stone. In all 

other than sandstones, however, the presence of a readily oxidizable sul- 

phide is a serious defect, since crystalline rocks require no such cement, 

and the change in color can in very few cases be considered other than 

a blemish. This is well illustrated in some of the lower courses of 

granite in the new capitol building at Albany, New York, to which 

reference has already been made. More than this, the pyrite, in decom- 

posing in contact with the gaseous atmosphere of cities, may give rise to 

small quantities of sulphurous and sulphuric acids, which by their cor- 

rosive action upon the various mineral constituents of the stone render it 

porous and more liable to the destructive effects of frost. (See p. 301.) 

The conversion by oxidation of a sulphide into a sulphate is moreover 

attended with an increase in volume; there is thus brought to bear a 
mechanical agency to aid in the work of disintegration. 

Jron in the form of a ferrous carbonate is a common constituent of 

many calcareous rocks, and in the form of other readily decomposable 

protoxide compounds occurs not infrequently in the cementing material 

of fragmental rocks lying below the water level. All these compounds 

are susceptible to oxidation on exposure to atmospheric influences, and 

to these, more than to the presence of sulphides is presumably due the 

mellowing commonly observed in white marble or the light gray sub- 

Carboniferous sandstones. 

in the atmosphere entirely in an uncombined state, but were probably in large part 

combined with other substances to form chlorides, sulphates, ete. L. P. Grata- 

cap (School of Mines Quarterly, May, 1885, p. 335), from a series of tests at Staten 

Island, New York, computed the entire amount of chlorine brought down by the 

rains during 1284 to have been some 46.23 pounds for each acre of ground. This is 

regarded as in large part combined with sodium to form sodium chloride (common 

salt). Egleston (Cause and Decay of Building Stone, p. 5) estimates that the 4,500,900 

tons of coal annually burnt in New York City discharge into the air 78,750 tons of 

sulphuric acid. In 65 cubic centimeters of rain-water caught during an exposure of 

forty-one days, this same authority found 4} milligrams of sulphuric acid, 
“Geol. of Minn., Vol. 1, p. 189. 

H, Mis, 170, pt. 2 or 22 
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Iron, in the form of magnetite—a mixture of the ferrous and ferric 

oxides—is liable to still farther oxidation, becoming converted wholly 

into the hydrous or anhydrous ferric oxide. Thus, if abundant, the 

rock assumes a rusty hue, and perhaps gradually falls away to a coarse 

sand, as is the case with certain of our diabases.* 

Black mica, hornblende, augite, and other silicate minerals rich in iron 

are also tiable on long exposure to change through the further oxidation 

of this ingredient, but when a stone is placed high and dry, as in the 

yvalis of a building, this change must necessarily be so slow as to be of lit- 

tle moment, though of the greatest importance from a geologieal stand- 

point. Mr. Wolff, however, statest that tombstones of diabase in ceme- 

teries about Boston have in some cases turned a rust-brown color, the 

change apparently occurring in thehornblendeandaugite. Thefeldspars 

of the granites-used in this same city were also observed in many cases 

to have become liver-brown, rusty-red, or yellow owing to the higher 

oxidation of the iron contained by them. 

Deoxidation.—The process of deoxidation, whereby a ferric is changed 

to a ferrous oxide, is possible generally ae in presence of organic 

acids and continual moisture. It is likely, therefore, to affect only those 

stones used for foundations, and need not be further considered here. 

The same may-be said in regard to hydration, whereby an anhydrous 

is changed toa hydrous oxide. The blotching and variegation of beds 

of sandstone, as those of Marquette, Mich., is due to the deoxidation 

and hydration of the iron oxides forming their cement, together with a 

partial removal of the same by the aid of organic acids. Such changes 

are presumably possible only in the quarry bed or in moist foundations 

and bridge abutments. : 

Solution.—The subject of solution can not, however, be passed over 

so lightly. Pure water alone is practically without effect on all stones 

used for building purposes. Rain-water, however, as already noted, 

may eontain appreciable quantities of various acids which greatly add 

to its solvent power, as the rapid destruction of certain classes of 

rocks only too well attests. Carbonate of lime, the material of ordi- 

nary marbles and limestones, is particularly susceptible to the solvent 

action of these acids even when they are present in extremely minute 

quantities, and to this agent is largely due the rapid defacement of the 

marble tombstones in church-yards and the marble-faced buildings in 

cities. 

It is to the ready solubility of calcium carbonate that is due in large 

part the poor weathering qualities of sandstones with calcareous cem- 

ents. The calcite is slowly removed by solution; the silicious grains thus 

become loosened, and, falling away under the Danone of wind and rain, 

rn In one part of the dikes that form the Hanging Hills at Meriden, ‘Conn., the rock 

(diabase) is quite black, and the amount of iron (ne arly 14 per Sate of riawapeite) 

has been the cause ofvrapid disintegration. Hawes, Am. Jour. Sci., Vol. 1x, 3d, 

1875, p. 188. 

t Rep. Tenth Census. 
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expose fresh surfaces to be acted upon. Certain of the ferruginous 
cements are likewise susceptible to the influence of the acidulated rains, 

though the anhydrous oxides occurring in the Potsdam stones are, ac- 

cording to Julien, less soluble than are the hydrated forms occurring in 

those of Triassic age.* The feldspars of granites and other rocks are 

also susceptible to the same influence, though naturally in a much less 

degree. The acidulated rains aided by the disintegration produced by 

temperature changes may in time partially remove, in the form of ear- 

bonate, the alkalies—potash and soda—and the rock slowly disinte- 

grates into sand and clay. The feldspars of the gneiss. used so ex- 

tremely in years past in and about Philadelphia, are said to have proved 

peculiarly liable to this change, and it has been found necessary in many 

instances to paint some of the older structures formed from it to avoid 

serious disintegration. 

(3) INDURATION OF STONE ON EXPOSURE. 

The changes produced by weathering are not in all cases those of de- 

composition. All stones, and especially the limestones and sandstones, 

undergo at first a process of hardening on being removed from the 

quarry or when exposed in the quarry bed, as will be noted further 

on. This hardening is explained by Newberry and others on the sup- 

position that the water with which the stones are permeated, holds in 

solution, or at least in suspension, a small amount of siliceous, calea- 

reous, ferruginous or clayey matter. On exposure to the atmosphere 

this quarry water, as it is technically called, is drawn by capillarity to 

the surface of the block and evaporated. The dissolved or suspended 

material is then deposited, and serves as an additional cementing con- 

stituent to bind the grains more closely together. It is obvious that 

the amount of induration must in most cases be quite small, and lim- 

ited to but a thin outer crust on each block; also that when this crust 

has once formed it can, if removed, never be replaced since the stone 

in the walls of a building is cut off from further supply of quarry water, 

and as a matter of course, after whatever quantity contained within its 

own mass has come to the surface and evaporated, no further hardening 

by this means can take place. This induration sometimes takes place 

ina peculiarly rapid and interesting manner. Dr. Wadsworth, in writ- 

ing on some Potsdam and St. Peter’s sandstones near Mazo Manie, 

Wis.,7 states that those portions of the stone which are exposed to at- 

mospheric influences have become by induration converted into, com- 

pact quartzites, while the protected portions still retain their porous 

aud friable natere. So rapidly does this change take place that an 

exposure of but a few months is sufficient to produce very marked re- 

sults on a freshly broken surface. 

It is on this account that the practice of setting rough stone in a 

- Julien, Rep. Tenth Ce nsus, Vol. xX, p. 776. 

t Proc. Bos. Soc. Nat. Hist., Vol. xx1r, 1883, p. 202. 
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wall, and leaving them to be carved when the structure is completed, 

is stongly condemned by some,* as in so doing the hard outer crust 

that began to form as soon as the stone was exposed to evaporation is 

entirely removed, and the delicate carving disintegrates much more 

rapidly than otherwise would have been the case. The carving, it is 

argued, should be done at once, while the quarry water is still present, 

and the erust then forms upon its surface, and it is thus better able to 

resist atmospherie action. The rescouring and honing of buildings and 

works of art is strongly objected to on similar grounds.t 

(7) WEATHERING PROPERTIES OF STONES OF VARIOUS KINDS. 

We will now consider the effects of the various agencies just enumer- 

ated upon the different classes of rocks in common use for building 

materials. 

Granites are liable to disintegration chiefly from the constant expan- 

sion and contraction caused by natural temperatures. The chemical 

changes to which they are subject, such as the kaolinization of the 
feldspars or rusting of the micas, being as a rule scarecly noticeable 

in the walls of a building, while they are so compact as to be practically 

non-absorbent, and hence not liable to injury by freezing alone. The 

same may be said respecting the diabases, melaphyrs, and basalts when 

not particularly rich in magnetite or secondary calcite. Dr. Hague, 

in deseribing the decay of the granite obelisk in Central Park, New 

York, says: *¢In my opinion the process of disintegration has been an 

extremely slow one, caused by a constant expansion and contraction 

of the constitutent minerals near the surface, due to diurnal variations 
of temperature. Ina climate like that of New York, where these diurnal 

changes are frequently excessive at all times of the year, the tension 

between the minerals would naturally tend to a mechanical disinte- 

eration of the rock. Granite being a poor conductor of heat, the effect 

of these changes would be felt only at short distances below the surface, 

causing in time minute fractures and fissures along lines of weakness. 

Into these openings percolating waters, upon freezing, would rapidly 

complete the work of destruction.” + 

The decay of the obelisk since it reached New York, then, has been 
simply mechanical and not chemical. The same has been found true by 

Professor Julien of certain granites used for building in New York City.§ 

Helmerson explains the rapid disintegration of the Alexander column 

in St.’ Petersburg, Russia, on the grounds that it contains many large 

crystals of a triclinic feldspar, which when subjected to the extreme 

temperatures of Russian climate expand and contract unequally in the 

direction of their three crystallographic axes and hence cause the 

*Lie Duc, Story of a House, p. 143. 

tSee Chateau, under ‘‘Inconvénience du grattage 4 vif,” p. 353. _ 

f Science, December 11, 1885, p. 511. 

§ EZ. g., the old ‘‘ Tombs” building on Center street, 
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erumbling.* This view seems plausible, but we believe it yet remains 

to be shown that rocks rich in triclinic feldspars in reality disintegrate 

more rapidly than others. 

Granite was for a long time popularly believed to be a nearly fire- 

proof material. The great fires of Portland, Boston, and Chicago not 

merely exposed this delusion but proved the direct opposite—that in- 

stead of being the most fire-proof it was the least so, ranking below 

either sand or limestone. The peculiar susceptibility of the stone to 

the effect of heat may be ascribed to its compact and complex structure, 

each of its constituent minerals possessing different degrees of expan- 

sibility.t 
It has also been suggested by certain authors that the minute water- 

filled cavities in the quartz of these recks may be an important factor, 

since, when highly heated, the water is converted into steam and an 

explosion results, causing the quartz to fly into fragments. f 

The relative durability of sandstones and granite under fire is stated 

to have been well shown not long since at the burning of St. Peter’s 

Church at Lamerton, England. The chureh itself, which was built in 

great part of granite, was completely ruined, while the tower, built 

of a local freestone, around which the heat of the fire was so great as 

to melt six of the bells as they hung in the belfry, was left intaet, 

although the granite window-jams and sills were destroyed.§ 

Limestones and dolomites, both marbles and the common varieties, are 

perhaps less affected than granite by the purely mechanical agencies, 

but make up for this in their susceptibility to the solvent action of gas- 

eous atmospheres. Limestones are in this respect less durable than 

dolomites, so that, the tenacity being the same, a dolomite might, under 

*See Science, January 22, 1886, p. 75. 

t The co-efficient of cubical expansion for several of the more common rock-forming 

minerals has been determined as follows: 

ESET, ise oise Booed aSaeteiecitiie . 000036 Moura linea e ate sec ree , 000022 

Ontnoclase sass sneer ete eee . 000017 Garmetirecc. S55 cee ee eee . 000025 

Adularia (feldspar)...-..----- 0000179) \tCalcitesssssec- secre oneness . 00002 

HOnnDlondeyeeeeeeese ae oe eee SO0002845 | Dolomite.) s5 eee eeee eee . 000035 

BCiMtese sarieisccn sense cesses a QOOUOL 

The quartz, it will be noticed, has a co-efficient of expansion double that of the 

orthoclase, and nearly a third greater than hornblende. The matter is further com- 

plicated by the fact that each individual mineral expands unequally along the direc- 

tion of its various axes. Thus quartz gives a co-efficient of .C0000769 parallel to the 

major axis, and of .00001385 perpendicular to this axis; adularia gives .0000156, 

.000000659, and .00000294 for its three axes; and hornblende for the same axes gives 

.J0VOU81, .00000084, and .0000095. (See Clarke’s Constants of Nature, Smithsonian 

Misc. Coll., Vol. xtv.) 

{ After a microscopic examination of thin sections of all our granites, such as are 

used for building purposes, the author can but feel that in most cases the results 

thus produced are too small to need serious consideration. 

§ Am. Arch., Vol. 1v, 1878, p. 80. 



/ 

342 REPORT ON NATIONAL MUSEUM, 1889. 

than a limestone (see p. 359). A thoroughly erystalline or non-erystai- 

line compact. and homogeneous limestone or dolomite is seareely, if any, 

more absorbent than a granite, and hence it is as little hable to injury 

from freezing. Professor Geikie, in studying rock-weathering as dis- 

played by the marble tombstones in Scottish cemeteries, observed that 

the process presented three distinct phases, all of which were at times 

observable on the same slab. These were (1) superficial solution, caused 

by the carbonic and sulphuric acids of the atmosphere; (2) internal dis- 

integration, accompanied or preceded by the formation of an -exterior 

coat or film of sulphate of lime; and (3) curvature and fracture. 'The 

first phase manifested itself in loss of polish and gradual roughening of 

the surface, followed by the formation of minute rifts and final rapid 

disintegration. One case is mentioned in which a stone erected in 1755 

became so far decayed as to require restoration in 1803, and at the time 

of writing (1880) was and had been for some years so corroded as to be 

entirely iliegible. 

The second phase, that of internal disintegration, manifested itself 

in a peculiar manner. In a number of cases examined it was found 

that the su!phurie acid brought in contact with the stone by rains 

had reacted upon the calcium carbonate, producing a superficial coating, 

varying in thickness from that of a sheet of paper to a millimeter, of 

sulphate of lime. This, so long as it remained intact, seemed to protect 

the stone from other atmospheric influences. On the breaking of the 

crust, however, it was found that the cohesion of the crystalline gran- 

ules beneath had been destroyed and the stone crumbled rapidly to 

sand, the cause of which is attributed largely to mechanical agencies. 

The third phase, that of curvature and fracture, was observed only on 

thin slabs of marble which had been placed in a horizontal or vertical 

position and confined by a frame of sandstone. It manifested itself in 

the bulging outward of the slab like the bellying of a well-filled sail. 

In one case examined, that of a’slab of marble 304 inches long, 223 

inches wide, by three-fourths of an inch thick, which had been thus se- 

cured against a wall, the slab was found to have escaped from its fasten- 

ings at the sides, though still held at the top and bottom, and to have 

bulged outward sufficiently to allow the insertion of the hand and arm 

between it and the wall at the widest point. It had also expanded 

laterally so as to be one-half an inch wider in the center than at the 

ends. The outer surface of the slab where the greatest strain was pro- 

duced by the bending was filled with minute cracks or rifts, the largest 

of which were some one-tenth inch in diameter. The cause of the bulg- 

ing is believed by Professor Geikie to be due to expansion caused by the 

freezing of water absorbed from rains.* 

Professor Geikie’s conclusions from the examination of a large num- 

ber of cases were to the effect that in all but exceptionally favorable 

and sheltered localities slabs of marble exposed to the weather in such 

*Geol. Sketches, pp. 170-172. 
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a climate as that of Edinburgh lost their polish after an exposure of 

but a year or two and became entirely destroyed in less than a century; 

hence that the stone was quite unfitted for outdoor work in that vicin- 

ity. These results are greatly in exaggeration of what takes place in 

ourown cemeteries. Professor Julien states that in the city cemeteries 

about New York the polish on marble tombstones often survives forten 

years, and in protected places, as near the ground in suburban ceme- 

teries, for half a century. He further states that while of the tomb- 

stones in St. Paul’s churchyard in New York City, about one-tenth of the 

inscriptions dating back to the latter part of the eighteenth century are 

iNegible, he has never seen the same effect produced in suburban cem- 

eteries in the same length of time. The authors own observations on 

the subject are to the effect that in the cemeteries of the smaller towns 

and cities of New England marble tombstones will retain their polish 

for a period of ten or fifteen years and up to thirty or thirty-five pre- 

sent no sign of disintegration of a very serious nature. Beyond this 

time, however, the surface becomes rough and granular and the edges 

of the stone may be found filled with fine rifts into which particles of 

dirt become lodged or lichens take root, giving it a dirty and unkempt 

appearance.* 

Such stone are frequently taken down, rehoned and polished, and again 

set up to do duty for another term of years. <A closely crystalline or 

non-crystalline, compact, and homogeneous limestone is probably as 

little affeeted by frost as are the granites. Very many of the lime- 

stones and dolomites used for ordinary building are, however, by no 

means sufficiently non-absorbent to protect them from injury by freez- 

ing, nor are they sufficiently uniform in texture to weather evenly, the 

disintegration going on more rapidly in some layers than others, thus 

producing rough and unsightly walis. Professor Winchell, writing on 

the weathering of the Trenton limestone used at Saint Paul and Min- 

neapolis, says:+ “The stone itself has an attractive and substantial 

aspect when dressed under the hammer, the variegations due to the 

alternating shaly and limy parts giving the face a clouded appearance, 

as of gray marble, without being susceptible of a uniform polish. 

Where protected from the weather the shale will endure and act as a 

strong filling for the frame-work of calcareous matter for a long time ; 

but under the vicissitudes of moisture and dryness, and of freezing and 
thawing, it begins to crumble out in a few years. This result is visible 

in some of the older buildings, both in Saint Paul and Minneapolis.” 

Professor Hall, writing on rock weathering,t says: “In the gray or 

bluish-gray suberystalline limestones the argillaceous matter, instead 
of being distributed throughout the mass, is usually present in the 

*The fine grained saccharoidal marbles used for statuary are even less durable, and 

in extreme cases have shown serious disintegration at the end of three or four years 

exposure, 
t Preliminary Report on Building-stonea, etc., 1830, p. 13. 

¢Report on Building-stones, p, 36, 
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form of seams which are parallel to the lines of bedding or distributed 
in short, interrupted laminz. These seams, whether continuous or 

otherwise, are fatal to the integrity of the stone, and there is searcely 
@ limestone structure in the country, of twenty-five years standing, 

which is not more or iess dilapidated or unsightly, from the effeets of 

absorption of water by the clay seams, and the alternate freezing and 

thawing. When laid in the position of the original beds, which is the 

usual mode, the separation by the clay seam is slower; but when used 

as posts or pillars, with the lines of bedding vertical, the change goes 
on more rapidly.” 

Sandstones, on account of their widely varying textures and degrecs 

of compactness, together with an equal variation in composition and 

character of cememting materials, are influenced, to a greater or less 

extent, by all the atmospheric influences enumerated. In the order of 
its apparent importance may be mentiond first the effects of freezing. 

As will be noticed by reference to the tables in the appendix, sand- 

stones will absorb from about one-fiftieth to one-eighth of their weight 

in water in twenty-four hours, or from 2 per cent. to 124 per cent. The 

approximate amount which a stone may absorb with impunity cannot, 

of course, be stated, since much depends on its position in a building 

and the strength and structure of the stone itself. It is not too much 

to say, however, that any stone which will absorb 10 per cent. of its 

weight of water during twenty-four hours should be looked upon with 

suspicion until, by actual experiment, it had shown itself capable of 

withstanding without harm freezing when in this condition. Ualf of 

this amount may be considered as too large when the stone contains 

any appreciable amount of calcareous or clayey matter. (See foot-note, 

p. 348.) ' 

It is to their great absorptive power that is due the large amount of 
disintegration and exfoliation seen in the softer sandstones, as the Tri- 

assic of the Eastern United States and the sub-Carboniferous of Ohio. 

When astratified rock, and especially one that is distinctly laminated, is 

placed on edge the water filters into it from above, and, there freezing, 

from necessity produces the scaling so often noted in the Connecticut 
brownstone. If placed on the bed the effectis not nearly as disastrous, 

but with a porous stone the effect of continual freezing and thawing can 

but be injurious. It was with an apparent entire disregard of the prob- 

ble effect of these agencies that was selected the soft and porous Juro- 

Cretaceous sandstone from Acquia Creek, Virginia, for the construction 
of the White House, central part of the Capitol, and other publie and 

private buildings in. Washington, a stone so susceptible to these influ- 
ences, that it is only by a most prodigal use of paint and putty that the 

buildings are kept in a condition at all presentable.* 

“Other reasons than that of lack of durability can be given against the use of 

a too porous stone in a house wall. ‘‘A red sandstone house may be a very handsome 

building, but then it may be holding tons of water, and such a wall, if exposed to the 

northwest, in an open country, in our neighborhood, in a rainy winter, would, no 
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Acid gases are naturally without effect upon the silicious particles 

of a sandstone, and can be productive of injury only in dissolving out 

the ferruginous and calcareous cements. This is actually accomplished 
in many cases, and much disintegration results as a consequence. In- 

deed, Kgleston* seems to regard the serious decay into which the stone 

of Trinity Church, New York, has fallen, to be due chiefly to this cause, 

supplemented by the action of frost after the cement had been removed 

and the stone thus rendered porous. The relative solubility of the vari- 

ous ferruginous cements has been already alluded to (ante p. 339). Oxi- 

dation is likely to play a more noticeable part in sandstones than in most 

other rocks, owing to their porous nature, which allows ready access of 

water and air. The effect of oxidizing pyrite in producing the mellow- 

ing and other color changes in stones of this class is sufficiently dwelt 

upon elsewhere, as is also the effect of heat, both natural and artificial. 

On account of their porosity and natural roughness of surface sand- 

stones are of all stones most likely to afford foothold for the growth of 

aleve, lichens, and mosses. While it is yet to be proven that these are 
actually injurious, they are at least suggestive of an unhealthy damp- 

ness. A stone once covered by these organisms will absorb more water 

and give it up more slowly to evaporation than one whose surfaces are 

not thus protected. 

Serpentines when free from bad veins are as a rule non-absorptive 

and not affected by gaseous atmospheres, hence are durable if free from 

bad joints. The Pennsylvania serpentines sometimes turn whitish on 

exposure, but so far as observed do not disintegrate. 

Soapstone, although too soft and possibly tco slippery for general 

building, is nevertheless one of the most durable stones, being not only 

proof against atmospheric and chemical agencies, but when well sea- 

soned fire-proof as well. 

Gypsum is too soft and too soluble in ordinary terrestrial waters to 

be of great value. 

I.—ON THE SELECTION OF BUILDING STONE. 

(1) GENERAL CONSIDERATIONS. 

From what has gone before it must be evident that there are many 

more factors which go to determine the value of stone for struetural 

purposes than are ordinarily taken into consideration. It may there- 

fore not be out of place here to mention a few general principles to be. 

observed in selecting stone for any purpose in which durability or 

stability of color are matters of importance. It should be stated at the 

into vapor. The difficulty is surmounted to a great extent by building hoilow walls, 

the inner wall being of brick. Woe unto the man who has not taken this precaution.” 

(T. Mellard Reade, in Proc. Liverpool Geological Soc., p. 445 and 446, 1883-84. ) 

*Cause and Prevention of Decay in Building Stone. Trans. Am. Soc. Civ. Engs. xv, 

1886, 
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outset that the problem of ascertaining by laboratory or other tests 

the actual qualities, good or bad, of any stone, is peculiarly complicated 

and difficult.* In the present state of our knowledge nothing like 
‘definite rules of procedure with any probability of accurate and reliable 

results can be given. That the difficulties may be better appreciated 

it may be well to note here the main points to be considered. In the 
order of their apparent importance they are 

(1) Resistance to changes in temperature. 

(2) Resistance to chemical action of the atmosphere. 

(3) Crushing strength and elasticity. 

(4) Resistance to abrasive action of feet and wind-blown sand. 

The order as above given may be subject to modification to suit indi- 

vidual cases. In many instances the actual strength of a stone is a 

matter of little importance, and in protected situations the quality men- 

tioned under (4) may be wholly left out of consideration. In still other 

cases, aS in bridge abutments, strength and elasticity are matters of 

greatest import, while that of change of color can have no essential 

value. In the arrangement given above, especial regard has been had 

to stone exposed in the exterior walls of a building, and in a varied 

climate like that of the northern and eastern United States. 

The first item for consideration is then the matter of climate. This. 

together with the location in which a structure is to be erected, with 

especial reference to proximity to large cities and manufacturing estab- 

lishments, and even the directions of the prevailing winds and storins, 

are of primary importance and need consideration as well as do the 

physical and chemical properties of the stone itself.t 

Our Northern and Eastern States, with an annual precipitation of some 

thirty-nine or forty inches and a variation in temperature amounting in 

some cases to not less than 120°, are necessarily more trying than those 

where the precipitation is less or the temperature more uniform. There 

is many a porous sand or lime stone which could endure an exposure of 

* See article ‘‘ On the testing of building-stone,” by the writer in American Archi- 

tect for February 16, 1889. 

+‘‘As an instance of the difference in degree of durability in the same material sub- 

ject to the effects of atmosphere in town and country we may notice the several 

frustra of columns and other blocks of stone that were quarried at the time of the ° 

erection of St. Paul’s Cathedral in London, and which are now lying in the island of 

Portland, near the quarries from where they were obtained. These blocks are in- 

variably found to be covered with lichens, and although they have been exposed to 

_the vicissitudes of a marine atmosphere for more than one hundred and fifty years 

they still exhibit beneath the lichens their original forms, even to the marks of the 

chisel employed upon them, whilst the stone which was taken from the same quarries 

and placed in the cathedral itself is in those parts which are exposed to the south 

and southeast winds found in some instances to be fast moldering away.” (Gwylt’s 

Encyclop. of Arch., p. 458.) 

Tt is stated that in England the northern part of a building is always in a better 

state of preservation than the southern, owing to the more uniform amount of moist- 

ure and less heat from the sun. 
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hundreds of years in a climate like that of Florida or New Mexico, but 

which would probably be found in a sad state of disintegration at the 

end of a single season in some more northern State. 

We are accustomed to hear a great deal regarding the wisdom of the 

ancients, and especially the Egyptians, as shown in the selection of 

enduring materials for their obelisks and monuments,* a wisdom or 

prudence which modern builders ‘‘admire more than oney imitate,” and 

we are referred to the still legible inscriptions and sharp sculptures on 

the surfaces of these obelisks, even after thousands of years of ex- 

posure, as proof of this mar potas foresight on the part of a semi- 

barbarous people. It must be borne in mind, however, that nature 

herself had vastly more to do in this matter than Egyptian foresight, 

and it is more than probable that at that time materials were selected 

with as little regard for their lasting qualities as they are to-day. The 

Syene granite, so durable under Egyptian skies, is no better than 
those in common use in this country, as the transported obelisks in 

New York and London have plainly shown. It is a matter of climate 

more than of material, and this fact should never for a moment be ig- 

nored. Were the climate of the United States like that of Egypt, 

southern Italy, or Mexico there would have arisen no oceasion for the 

compilation of this chapter.+ 

(2) PRECAUTIONS TO BE OBSERVED 

The precautions which should be observed in selecting a stone for 

building purposes may here be briefly alluded to. 

In those portions of the northern and eastern United States that 

have been subjected to glacial action,t and where the great mass 

* Vide Matériaux de Construction, par L. Mz ilé scot, p. 30. 

t‘*From the manner in which the buildings and monuments of Italy, formed of cal- 

careous materials, have retained to a wonderful degree the sharpness of their orginal 

sculpturing, unless disfigured by the hand of man, it isclear that a dry and smokeless 

atmosphere is the essential element of durability. In this respect, therefore, the 

humid sky and gaseous atmosphere of British towns must always place the buildings 

of this country at a comparative disadvantage as regards durability.” (Hull, p. 282.) 

‘‘La Grece, la Basse Italie, et notamment la Sicile, dit il, ont cet étrange privilége 

que tout s’y conserve intact, presque sans se détériorer, pendant des siécles consécu- 

tifs, Aussi les monuments, les statues, les marbres blanes eux-mémes, qui, chez nous 

(en France), deviennent noirs en deux ans, rouges en dix ans, ruinés en cinquante, chez 

eux sont & peine noircis au bout de trois ou quatre siécles d’exposition en plein air. 

Sous terre ou dans un appartement ils gardent intactes leur forme et jusqu’a leur 

blancheur, & perpétuité pour ainsi dire. 

J’ai vu retirer de terre & Pouzzole, prés de Naple, des marbres enfouis depuis plus de 

deux mille ans, qui ayaient lair de sortir des mains du sculpteur. 

A. Palerme, les statues et les marbres en plein air sont, il est vrai, assez noirs; mais 

ils ont jamais été touchés, m’a-t-on dit,depuis leur miso en place, et il y a 1a des 

statues qui datent de dix siteles.” (KE. Carrey, as quoted in Malecot’s Matériaux de 

Construction, p. 31.) 

{This includes all of New Eneland and those portions of other States lying north 

of a line running irregularly from a point near the western end of Long Island 
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of rotten rock that had accumulated during previous geologic ages 

has been entirely removed, if the surface of the rock as displayed 

in the quarry or natural outcrops presents a fresh and undecom- 

posed appearance, this may be construed as a strong argument in its 

favor, though it can not in all cases be accepted as conclusive.* A 

purely calcareous reck may weather rapidly and yet leave no débris, 

since its constituents are soluble and may all be earried away by 

running water, leaving no traces to tell of the havoc going steadily on. 

Impure limestones and all silicious rocks, however, leave more or less 

débris as mark of their decay. 

But in regions south of the glaciated area the rock is still covered by 

the decomposed mass, and hence no clew can thus be obtained. In 

such cases one can only have recourse to structures that have already 

been erected from the stone in question and there observe its weather- 

ing qualities, or, if these are lacking, observe the stone in those parts 

of the quarry that have not recently been worked. In opening a new 

quarry, blocks should always be tested by allowing them to lie and sea- 

son for at least a year before using. At the end of this time the pres- 

ence of any readily oxidizable pyrite will have made its presence known, 

and the amount of disintegration, or induration, as the case may be, 

will furnish a slight clew regarding its future behavior. Indeed, this 

seasoning of stone prior to its introduction into a building sliould always 

be insisted upon, whatever its character. A good building stone, 

whatever its kind, should possess a moderately fine and even texture, 

with the grains well compacted, should give out a clear ringing sound 

when struck with a hammer ft and show always aclean fresh fracture. 

It should also be capable of absorbing only a proportionally small 

amount of water. t 

across New Jersey; thence northwesterly across Pennsylvania into New York State 

south of Buffalo; thence southwesterly to near central Ohio; thence due south 

nearly to the Ohio River; westerly along the river to a point north of Louisville, 

Ky.; thence northerly again nearly to Indianapolis, Ind.; thence southwesterly so as 

to include nearly all of Hlinois; thence northwesterly to a point near Saint Louis; 

westerly toward Jefferson City, Mo.; thence along the Osage River and northwest- 

erly through Kansas near Topeka; through the eastern half of Nebraska, through 

Dakota west of Bismark, and thence onward into Montana. 

“No artificial structure or position will ever subject the stone to the same degree 
of weathering influence to which it is exposed in its natural position. * * * ‘The 

rock which has withstood these influences is quite equal to withstand the exposure of 

a few centuries in an artificial structure.” (Hall Rep. on Building Stone, p. 24.) 

t In a report oa some experiments on the transverse strength and elasticity of build- 

ing stone, Mr. T. H. Johnson states ‘‘ the resonance of each piece tested was propor- 

tional to the modulus of elasticity as found by the test.” (Rep. State Geol. of Ind., 

1881, p. 38.) 

f En un mof, les qualités essentielles des pierres tant dures que tendres sont (avoir 

le grain fin et homogeéne, la texture uniforme et compacte ; de résister & Vhumidité | 

a la gelée, et de ne pas élater au feu en cas @incendie. (Chateau, Vol. I, p. 272.) 

Any sandstone weighing less than 130 pounds per cubic foot, absorbing more than 

5 per cent. of its weight of water in twenty-four hours, aud effervescing anything but 

feebly with acids, is liable to prove a second-class stone as regards durability where 

there is frost or much acid in the air.” (Notes on Building Construction, p, 36.) 
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The porosity of any stone is usually characteristically shown by its 

manner of drying after arain; some will dry quickly, while others that 

have absorbed a larger qu: ee of water will remain moist for a long 

time. In the case of a sandstone it may be said that the grains should 

be closely compacted, so that the proportion of cement necessary to en- 

tirely fill the interspaces is comparatively small. Of all cementing ma- 

terials the argillaceous and calcareous are the least durable, and the 

purely siliceous the most so, the ferruginous cements standing interme- 

diate in the series. Indeed a purely siliceous sandstone cemented 

closely by a siliceous cement may be classed as one of the most durable 

of stones, although unfortunately on account of their hardness and poor 

colors such can be utilized only at a considerable expense and not al- 

ways with good effect. Professor Geikie * mentions aninstancein which 

a fine siliceous sandstone erected as a tombstone in Greyfriars church. 

yard about 1646, and defaced by order of the Government in 1662, stil] 

ae the Wescieg of the defacing chisel upon its polished surface after 

a lapse of over two hundred years. 

(3) COMPARATIVE DURABILITY OF STONES OF VARIOUS KINDS. 

In this connection the following table upon tire “life” of various 

kinds of building stone in New York City is of interest; by the term 

life being understood the number of years that the stones have been 

found to last without discoloration or disintegration to the extent of 

necessitating repairs. 
Life in years. 

(COATS TORI ARS RUING. co seo o oeecos ooo com code eacee ape en Uoadedosbose asecac Sto 15 

Mn om amimnate ds brow =SuOMe@ ce eee ane eels cael oe serait alain eintcleiin = min lelats 20 50 

CompachybrowimM=SLOMe acyl ar yataratac a) ale ovate aie lol = alnin e/a) meme eial gimeiml= oiinloir sia) =<inl= 100-200 

Blue-stone (sandstone), untried, probably centuries. 

Nova Scotia sandstone, untried, perhaps --.-.--2-.--. .---:------ Sheba arate 50. 200 

Ohiosandstone (best siliceous variety), perhaps from one to many centuries. 

Course fossiiferousilimesbom ene =cersae ete see eee ae ale aatelol or aie ate Biota Se 20 40 

Mmrevoolities@brenchy Mimte storeys essai ain olnsya leis el alata tale tea allo chet 30 40 

Wine DIE. CORES Mlolkomitive so ooesmedeas ceue encdngHebs deers soos caaEcoradeta 40 

Wiarlble, (ine, GiM@leniniintGs Bacaes skeeeocebshd noose dogmas ear Sa geseeodmer seae 60 80 

Nig, aiigy CeetenlesetSn Secs BSE ACO OOHO BE oS OE SbEee poSae eee ao cosrn 50-100 

(GRD TD Sake Sees Ae eee ies bee BP oe he Sale AS a En Pic tester ioe wo. 200 

Gneiss, 50 years to many centuries. t 

The fact that certain quarries have furnished good material in the 

past is no guarantee of the future output of the entire quarry. This 

is especially true regarding rocks of sedimentary origin, as the sand 

and limestones, different beds of which will often vary widely in 

color, texture, composition, and durability, though lying closely adja- 

cent. In many quarries of caleareous rocks in Ohio, Iowa, and neigh- 

boring States, the product is found to vary at ditarond depths all the 

way from a pure limestone to magnesian limestone and dolomite. The 

i Geological Skete hes, p. 175. 

t Julien, Rep. Tenth Census, 1880, p. 391. 
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cause of this remarkable s variation is little understood and can not here 

be touelied upou,* but the fact that such occurs is of importance, since 

in many and perhaps the majority of cases an equal variation exists 

in point of durability. By English as well as many other authorities 

a dolomite is, other things being equal, considered more durable than 

a limestone, and beyond doubt this is the case in localities where the 

atmosphere is at all acidic, since dolomite, as already noted, is but lit- 

tle affected by these agencies. Aside from this it would seem yet to be 

proven that, in the United States, a pure limestone was less durable 

than one that contained the necessary magnesia to constitute a true dolo- 

mite.t Indeed, Professor Hall considers the magnesian limestones, as a 

whole, ‘inore friable, more porous, and less firm” (and consequently 

less ducaile) than the pure limestone.i 

Stones which are mixtures of limestone and dolomite are Hable to 

weather unevenly, the limestone crystals becoming eaten out, while the 

dolomite particles are left to project and impart a rough and lusterless 

surface. 

Coarsely fossiliferous stones are usually to be avoided for exposed work, 

as they weather unevenly, owing to the unequal hardness of the fossils 

and the matrix in whieh they are embedded. Thus the coarse gray Niag- 

ara limestone from Lockport, N. Y., used in the construction of the Lenox 

Library building in New York City, began to show signs of decay even 

before the structure was completed. It should be remarked, however, 

that this extreme rate was due in part to the fact that the séone was 

laid on edge and not on the natural bed. Mr. Wolff§ mentions a case 

of amonument of shell marble in a Boston cemetery, in which, after sev- 

enty years’ exposure, the fossil shells stand out in bold relief; the stone 

is also covered with fine cracks and is otherwise 

Veined stones are also subject to unequal weathering when exposed ; 

this being due to the unequal hardness of the vein matter and the mass 

of the rock. This is true of all stones, but is especially noticeable in 

* Interested parties should consult such works as Geikie’s text book of Geology and 

Prestwich’s Chemical and Physical Geology and the authorities there alluded to. 

t‘*The nearer a magnesian limestone approaches a dolomite in composition the 

more durable it is likely to be.” ‘In the Tormation of dolomite some peculiar com- 

bination takes place between the molecules of each substance; they possess some 

inherent power by which the invisible or minutest particles intermix and unite with 

one another so intimately as to be inseparable by mechanical means. On examining 

with a high magnifying power a specimen of genuine magnesian limestone * * * 

it will be found not composed of two sorts of crystals, some*formed of carbonate of 

lime and others of carbonate of magnesia, but the entire mass of stone is made up 

of rhomboids, each of which contains both earths homogeneously crystallized to- 

gether. When this is the ease we know by practical observation ,that the stone is 

extremely durable.” (Smith’s Lithology, Building Const., p. 40.) 

t Rep. Tenth Census, p. 290. 

§\ Rep. on Building-Stone, p. 40. 

|| The limestone of whieh was constructed the State capitol building at Nashville, 

Tenn., has proved so inferior, owing to the weathering out of the numerous fossil 

orthocera, that the quarries have been discontinued on this account alone. 
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the so-called verdantique marbles, where the white veins of calcite or 

dolomite lose their polish and crumble away more rapidly than the 

serpentine composing the bulk of the rock. Good examples of this are 

to be seen in the bases ef the two statues in front of the City Hail in 

Boston. Stones which, like many marbles, contain seams of mica, tale, 

or other minerals, are objectionable for like reasons. Thus the marble 

columr supporting the statue of Lincoln in front of the City Hall at 

Washington, though having been in place but some twenty years, is to- 

day cracked from top to bottom, owing to the opening of one of these 

seams of tale. It may be stated further that in the majority of marbles 

and such other stones as are used chiefly for decoration work, those 

variously colored lines and veins or structural features which give 

the stone its chief beauty are in reality flaws and lines of weakness. 

There is many a beautiful imported marble which when sawn into a 

thin slab will scarcely bear its own weight, but must be backed by 

cheaper and stronger material. 

It may be said here that the essential qualities of a marble, aside from 

color, Which may vary almost indefinitely, are that it shall possess a text- 

ure sufficiently compact and hard to take a smooth surface and acquire a 

high polish. The chief defect in nearly all American marbles, and one 

that does not as yet seem to be fully realized, is that they are too coarsely 

crystalline. This not only renders the production of a perfect surface 

difficult, but the cleavage facets frequently reflect the ight from below 

the surface in such a way as to destroy its uniformity. However good 

the color may be, a stone of this nature must always rank lower than 

one that is so fine grained as to appear non-crystalline or amorphous. 

It is this fact, and this alone, that renders the American marbles now 

in the market inferior to such as are imported from Belgium, the French 

Pyrenees, Italy, or northern Africa. Those who are seeking new sources 

of material will do well to bear this in mind.* 

Time of quarrying.—The season of year during which a stone was 

quarried may also, in certain cases, be worthy of note. It is well known 

that many stones can be quarried with safety only during the summer 

season, but Griiber goes a step further and statest that while the best 

time for quarrying is during the summer, the freshly quarried material 

should not be allowed to lie in the sun and dry too quickly, as it is lia- 

ble thereby to become shaky. This he regards as particularly likely to 

happen to sandstone. Stone quarried in winter, or during very wet 

seasons, is liable, according to this authority, to have but slight tenacity 

when dried, and to remain always particularly susceptible to the eflects 

of moisture. Finally, he states, a stone is liable to disintegration if 

built immediately into a wall without seasoning. Stones for carved 

work are to be quarried in the spring, since such longest retain their 

quarry water, and this, if once lost, no subsequent wetting can restore. 

*Stone, Indianapolis, Ind., February, 1889. 

Die Baumaterialien-Lehre, p. 61. 



352 REPORT ON NATIONAL MUSEUM, 1886. 

K. METHODS OF PROTECTION AND PRESERVATION. 

(1) PRECAUTIONARY METHODS. 

Position in wall.—All authorities agree that stratified stone should 

be placed in the wails with the bedding horizontal, or at right angles 

to the direction of greatest pressure. Not only are they as a rule 

strongest in this position, but as they will absorb less water they are 

correspondingly less liable to suffer from the effects of frost. This 

fact has already been sufficiently dwelt upon. The denser and harder 

stones should as a rule be used in the lower courses; the lighter ones 
in the superstructure. The non-absorbent stones should be used in the 

ground and in plinths, sills, strings, courses, and weather beds of cor- 

nices, ete.; the softer and more absorbent ones may be used for plain 

walling.* 

The necessity of laying non-absorbent stones in the ground becomes 

apparent when we consider that in this position they are in contact with 

more or less moisture, which, when absorbed, is liable to cause discolora- 

tion and damp, unhealthy walls. If from necessity porous stone are 

used, a coating of water-proof material, as asphalt, should be interposed 

between those courses that are in contact with the ground and those of 

the superstructure.t 

In laying the lower courses of Lee dolomite in the walls of the Capi- 

tol at Washington, the stone was observed to show a brownish discol- 

oration, due to the absorption of unclean water from the mortar. ‘This 

was finally remedied by coating the lower surfaces of the stones where 

they came in contact with the mortar with a thin layer of asphalt which 

prevented such absorption and thus removed the difficulty.¢ 

No one who has given the subject any attention can have failed to 

remark how, in town and city houses constructed of the Connecticut or 

New Jersey brown sandstones, the blocks in the lower courses—those in 

close proximity to the sidewalks—almost invariably scale after an ex- 

posure of but a few years, while those in the courses above remain in- 

tact for a much longer period. This is due to the fact that these lower 

courses are kept almost constantly wet, receiving not only the water 

that falls as rain upon the walls abové, but also that which splashes 

from the walk or is absorbed from the ground. As noted by Chateau 

(op. cit., p. 352), it is not those portions of a wall that receive the water 

from rains direct that are most and earliest liable to decomposition, but 

the under and partially protected portions, as those under the cornices, 

* Cyclopedia of Arts and Sciences, Vol. vu, p. 839. 

tT. Eggleston, Am. Arch., Sept. 5, 1585. This authority states further, that in the 

exterior walls of Trinity Church, New York, the stone for the first 60 or 70 feet in 

height is more decomposed than above this point. This is accounted for in part on 

the supposition that the atmosphere near the ground contains a larger proporion of 

Berd gases than at higher altitudes. 

f Sil. Jour., xx1I, 1856, p. 36. 
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the entablatures and the “tablettes” of balustrades upon which the 

water drips or runs more slowly. It is for this reason that architects 

advocate the under-throating of window sills and other projections in or- 

der that the water may be thrown off from the building and not allowed 

to run down over the face of the stone beneath. The disastrous effects 
from neglect of this proceeding have been dwelt upon by Julien in 

reference to buildings in New York City. The author has in mind 

the costly residence of a former Cabinet minister in Washington in 

which the middle portion of the brownstone entablatures are almost 

continually wet throughout the winter months by the soaking through 

of water from above. The stone steps in the same house are constantly 

wet and show a whitish efflorescence. Both these defects are liable to 

appear in so porous a material, but might in large part have been 

averted by exercising proper care in building. 

It may not be out of place here to comment on the folly of placing 

iron railing on steps, platforms, ete., of finely-finished granite, since in 

spite of paint and other means of protection the iron invariably rusts, 

staining and badly defacing the entire surface beyond possibility of 

repair. 

The method of dressing a stone has an important bearing upon its dura- 

bility. As a rule it may be set down that the less jar from heavy 

pounding the surface is subjected to the better; this for the reason that 

the constant impact of the blows tend to destroy the adhesive or cohesive 

power of the grains, and thus renders the stone more susceptible to 

atmospheric influences. It is stated by Mr. Batchen that some of the 

dolomites used in Chicago, although apparently perfectly sound when 

quarried, shortly showed a tendency to scale on exposure. On examina- 

tion it appears that in dressing these surfaces were both ax- and bush- 

hammered, the implements used weighing from 8 to 12 pounds, and ecapa- 

ble of striking blows of not less than 150 or 200 pounds. The effect of 

these heavy blows was to ‘“‘stun”* the surfaces for the depth of from 

one-sixteenth to one-eighth, or even one-fourth, of an inch, and on ex. 

posure scaling- resulted, leaving them ragged and unsightly. Sawn 

surfaces of the same stone, on the contrary, do not usually show the 

slightest tendency to scale. 

Results such as these. are what one is naturally led to expect, but 

further experiments are necessary before it will answer to speak too 

positively regarding the merits or demerits of various kinds of finish. 

With compact crystalline rocks like the granites and diabases it would 

seem probable that rock-faced work, untouched by chisel or hammer, 

would prove most durable, since the crystalline facets thus exposed are 

best fitted to shed moisture and the natural adhesion of the grains has 

not been disturbed t. 

* I. e., to break the grains and produce minute fissures. 

t The single experiment of Pfaff, in which a polished granite was found to weather 

more rapidly than one unpolished, seems too anomalous to be accepted until further 

H. Mis. 170, pt. 2 23 
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With the softer and more absorbent stones, on the other hand, the 
rock surface from its irregularity and roughness is more susceptible to 

the attacks of moisture and atmospheric acids, and hence wouid proba- 

bly be found less durable, although from its roughness at the start any 

disintegration is less noticeable than on finely finished work. With 

such stones a smoothly sawn or polished surface seems best adapted to 

our variable climate.* 

(2) PROTECTION BY MEANS OF SOLUTIONS. 

Many methods have been devised for checking or altogether prevent- 

ing the unfavorable action of the weather upon building stone of va- 

rious kinds, but none of them can be considered as really satisfactory. 

The problem, as may readily be understood, consists in finding some 

fluidal substance into which the stone may be dipped or which may be 

applied with a brush to its outer surface in such a manner as to fill its 

pores and thus prevent all access of moisture. Whatever the sub- 

stance, it must be of such a nature as in no way to discolor or disfigure 

the stone. 

Paint.—This is one of the substances most generally used and which 

has been employed on the porous sandstone of the Capitol, White 

House, Patent Office, and other public buildings in Washington. It is 

proof is offered. A polished surface must naturally shed water more readily than a 

sawn or tool-dressed one, and hence it would seem that it should be more durable. 

It is of course possible that, owing to the manner in which the smooth surface neces- 

sary for polishing was produced, the surface minerals were badly shattered, and hence 

succumbed the more readily on exposure. 

* Professor Hall, writing on the methods of dressing certain argillaceous limestones 

(Rep. on Building Stones, p. 36-37), says: ‘‘In the dressing of limestone the tool crushes 

the stone to a certain depth, and leaves the surface with an interrupted layer of a lighter 

color, in which the cohesion of the particles has been partially or entirely destroyed ; 

and in this condition the argillaceous seams are so covered and obscured as to be 

scarcely or at all visible, but the weathering of one or two years usually shows their 

presence. 

‘“The usual process of dressing limestone rather exaggerates the cause of dilapida- 

tion from the shaly seams in the material. The clay being softer than the adjacent 

stone and the blow of the hammer or other tool breaks the limestone at the margin 

of the seam and drives forward in the space little wedge-shaped bits of the harder 

stone. A careful examination of dressed surfaces will often show the limestone along 

the seam to be fractured with numerous thin wedge-shaped slivers of the stone which 

have been broken off and are more or less driven forward into the softer parts. In 

jooking at similar surfaces which have been a long time exposed to the weather, it 
will be seen that the stone adjacent to the seam presents an interrupted fractured 

margin, the small fragments having dropped out in the process of weathering. Lime- 

stones of this character are much better adapted to rough dressing, when the blows 
are directed away from the surface instead of against it, and when the entire surface 
shall be left of the natural fresh fracture. By this process the clay seams have not 

been crushed, nor the limestone margining them broken, and the stone withstands 

the weather much longer than otherwise. The attempt at.fine hammer-dressing is 

injurious to any stone, for the cohesion of the particles is necessarily destroyed, and 

a portion of the surface left in a condition to be much more readily aeted upon by the 

weather.” 
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found necessary to renew the coating every two or three years, and 

even then the results are unsatisfactory. 

Oil.—This, as stated by Julien,* always discolors a light colored 

stone, while it renders a dark colored one still darker. According to 

this authority the oil is applied as follows: The surface of the stone is 

washed clean, and after drying is painted with one or more coats of 

boiled linseed oil, and finally with a weak solution of ammonia in warm 

water. This renders the tint more uniform. This method has been 

tried on several houses in New York City, and the water-proof coating 

thus produced found to last some four or five years, when it must be 

renewed. 
Paraffine.—This, dissolved in coal-tar naphtha, is spoken of,} but is not 

recommended. A better method, as suggested by Julien,{ consists in 

brushing over the surface of the building with melted parafiine and then 

heating it gently until it has been nearly all absorbed into the pores of 

the stone. This produces little or no discoloration, but it is thought 

doubtful by some if the heating of the stone is not more injurious than 

the paraffine is beneficial. 

The preparation used in coating the Egyptian obelisk in Central 

Park, New York, is said by Mr. Caffal§ to have consisted of paraftine 

containing creosote dissolved in turpentine, the creosote being consid- 

ered efficacious in preventing organic growth upon the stone. The 

melting point of the compound is about 140° Fahrenheit. Inapplying, 

the surface to be coated is first heated by means of especially designed 

lamps and charcoal stoves, and the melted compound applied with a 

brush. On cooling itis absorbed to a depth dependent upon the degree 

of penetration of the heat. In the case of the obelisk, Mr. Caffal states 

that, in his belief, it was absorbed to the depth of halfaninch. Some 

67? pounds of the material was used in going over the 220 square yards 

of surface. An equal surface of brown sandstone is stated to require 

ordinarily about 40 or 50 pounds. The cost of treating an ordinary 25- 

foot brownstone front, with a porch, is given by this authority at from 

3200 to $300. This process, like the last, has been objected to by some 

on the ground that the heating was liable to injure the stone. Just how 

much injury is likely to result from a temperature lower than that of 

boiling water, it is perhaps yet too early to say. It seems scarcely pos. 

sible that a good quality of sandstone laid on its bed could be at all af- 

fected; neither, it is safe to say, would brick. 
Soft soap and alum solution.—This, as given by Julien, consists of 

three-fourths of a pound of soft soap to 1 gallon of boiling water and 

one-half a pound of alum in 4 gallons of water. It is said to answer 

t Notes on building construction. 
{ Op. cit. 389-90. 

§ Trans. N. Y. Acad. Sci., Nov., 1885, p. 66. 
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Various solutions of beeswax, rosin, and coal tar have also been tried 
with indifferent success. 

Ransome’s process.—This consists in saturating the stone as far as 
practicable with a solution of silicate of soda or potash (water glass) and 
afterwards applying a solution of chloride of calcium. This last coming 

in contact with the silicate produces by double decomposition an in- 

soluble silicate of lime, cementing the grains of which the stone is 

composed firmly together.* 

“The solution of silicate is first applied in a dilute form so as to be 

absorbed readily into the pores of the stone. Several coats are applied 

with an ordinary whitewash brush and when thoroughly dry the surface 

is washed with rain water, again allowed to dry, and the calcium solu 

tion applied in the same manner. The precautions to be used are: (1) 

the stone must be clean and dry before applying the solution; (2) the 

silicate must be applied until the stone is fully saturated, but no excess 

must be allowed to remain on the surface; (3) the calcium must not be 

applied until after the silicate is dry ; a clear day or so should intervene 

if possible ; (4) care must be taken that either solution is not splashed 
upon the windows or upon painted work, as it can not be removed there- 

from; (5) upon no account should the same brush be used for both 

solutions. Under ordinary circumstances about 4 gallons of each solu- 

tion will be required for every 100 yards of surface.” 

Szerelmey’s stone liquid is stated to be a combination of Kuhlman’s 
process with a temporary wash of some bituminous substance. The wall 

being made perfectly dry and clean, the liquid is applied in two or three 

coats with a painter’s brush, untila slight glaze appears on the surface. 

This composition was used with some success in arresting for a time 

the decay of the stone in the House of Parliament.7 

Kuhimavs process consists in simply coating the surface of the stone 

with a silicate of soda or potash solution. It is open to the objection 

thatthe potash absorbs carbonic acid from the air and produces a dis- 

agreeable efflorescence, which, however, disappears in time. 

M. Lewins’ process consists in coating the surface of the stone with 

solutions of an alkaline silicate (silicate of potash) and alumina, the 

latter in the form of sulphate. It is stated that this wash will give so 

close a surface to sandstone that it can be polished.(?) Hither of the 
solutions can be colored if desired.{ 

Very many other solutions have been devised and tried both in 

Kurope and in this country, but which, in the language of Professor 

Julien, “‘ have in most cases resulted in complete failure, not arresting 

the exfoliation.” 

* Dobson, Masonry and Stone-Cutting, p. 141. See also American Arch, and 

Builder, 1877, 11, p. 21, 38, and Notes on Building Construction, p. 79. 

t Notes on Building Construction, p. 79. 

$ Jour. Franklin Inst., 3rd, lxix, 1875, p. 338. 
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PART. 

PERT OCKS: 

A.—SOAP-STONE. 

This, although not properly a building stone, is of sufficient economic 

importance to merit attention. 

(1) COMPOSITION AND USES. 

Pure soap-stone is a massive or schistose variety of the mineral tale. 

In this form it is often called steatite, soap-stone, or pot-stone; chemi- 

cally, then, it isa hydrous silicate of magnesia of the following compo- 

sition, according to Dana:* Silica, 62.8; magnesia, 33.5; water, 38.7. 

The mercantile varieties are, however, nearly always more or less im- 

pure, iron sometimes replacing a part of the magnesia, while antho- 

phyllite, pyrite. pyrrohotite and quartz are common accessories. It is 

soft enough to be easily scratched by the thumb-nail, and has a marked 

soapy or greasy feeling, two characteristics which readily distinguish it 

from most other rocks. It can be sawn into slabs or turned on a lathe, 

and being, when well seasoned, very refractory, is much used for fire- 

stones in furnaces and stoves; it is also very extensively used for lining 

stationary wash-tubs. The finer varieties are, according to Dana, made 

into images in China, and into ink-stands and similar articles in other 

countries. It is cut into vessels for culinary purposes in Lombardy, and. 

was so used to some extent by the aborigines of North America. The 

harder varieties are cut into gas jets, and it is also used in the manu- 

facture of porcelain. “ French chalk” is a fine, compact variety used 

for tracing on cloth and for removing grease spots. The waste frag- 

ments are sometimes ground up and used for lubricating machinery. 

It is also utilized to some extent in the manufacture of so-called mineral 

paints. The total product of the United States for 1882 has been esti- 

mated at about 6,000 tons, with an average valuation of $15 per ton.t 

-* Manual of Mineralogy and Lithology, p. 305. 

t Mineral Resources of the United States, 1883, p. 464. 
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(2) SOAP-STONES OF THE VARIOUS STATES AND TERRITORIES. 

Arkansas.—Specimens of a fine, compact, brecciated steatite have 

been received at the museum from some 12 miles north of Benton, 
Salina County. The supply is stated to be abundant.* 

District of Columbia.—A small bed of soap-stone of apparently fair 

quality occurs at Indian Hill, about 2 miles northwest of the city of 

Washington. It has not as yet been sufficiently quarried to demon- 

strateits value. Other beds of limited extent occur near Tennallytown, 

not far from the District line, and on the Woodley Lane road. The 

beds are interstratified with the micaceous and hornblendic schists of 

the vicinity, and have a northeasterly and southwesterly strike. 

Massachusetts.—Quarries of soap-stone have been worked from time 

to time in Lynnfield and North Dana, in this State. The Lynnfield 
stone occurs in connection with serpentine. It is soft enough to be 

readily cut with an ordinary hand-saw when first quarried, but hardens 

on exposure. W hen quarried, which it has not been since 1880, it was 

used chiefly for stove-backs, sills, and steps. At North Dana the soap- 

stone quarries were opened as early as 1846, and have at times been 

quite extensively worked. 

New Hampshire.—An extensive bed of fine quality soap-stone was dis- 

covered in 1794 at Francestown, in this State, and was worked as early 

as 1802. Up to 1867 some 2,020 tons had been quarried and sold. In 
this latter year some 3,700 stoves were manufactured by one company 

alone. The business has been conducted upon a large scale ever since. 

The bed has been followed some 400 feet, and the present opening is 

some 40 feet wide, 80 feet long, and 80 feet deep. Other beds consti- 
tuting a part of the same formation occur in Weare, Warner, Canter- 

bury, and Richmond, all of which have been operated to a greater or 

less extent. Five beds of soap-stone also cecur in the town of Orford, 

and an important quarry was opened as early as 1855 in Haverhill. It 

has not, however, been worked continuously. 

New York.—Soap-stone or tale oceurs in abundance in Fowler and Ed- 

wards, Saint Lawrence County, in this State. It is said to be of good 

quality, remarkably tough, and very refractory in fire. 

North Carolina.—Soap-stone of fine quality occurs in several locali- 

ties in the southwestern part of this State, the museum collection show- 

ing specimens from 7 miles northeast of Murphy, Cherokee County ; 

from 45 miles from Greenborough, Guilford County ; from Alamance 
County ; from Nantehala River, Cherokee County; and from Deep River, 

Moore County. Of these the Nantehala stone is a pure, nearly white, 

compact tale, said to be fully equal to the best French chalk. It has 

been much used as a white earth. The Deep River ‘soap-stone” is a 

*Agr. Min. & Timber Resources of Ark., 1884. 

t Geology of New Hampshire, Vol. 111, p. 86-88. 

{ Geology of New York, 1838, p. 206. 
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compact variety of the mineral pyrophyllite. ‘his is also used as white 

earth. Both thesestones are shippéd in bulk to New York, where they 

are ground aud bolted. The stones from the other localities are of the 

ordinary type of soap-stones, but apparently of good quality. 

Pennsylvania.—In the southern edge of Montgomery County, ‘ ex- 

tending from the northern brow of Chestnut Hill between the two turn- 

pikes, across the Wissahickon Creek and the Schuylkill to a point about 

a mile west of Merion Square,” occurs a long, straight outcrop of stea- 

tite and serpentine. The eastern and central part of this belt on its 

southern side ‘‘consists chiefly of a taleose steatite” while the north- 

ern side contains much serpentine interspersed in lumps through the 

steatite. Oniy in a few neighborhoods does the steatite or serpentine 

occur in a state of suflicient purity to be profitably quarried. On the 

east bank of the Schuylkill, about 2 miles below Spring Mill, a good 

quality of material occurs that has long been successfully worked. It 

has also been quarried on the west bank of the river about a third 

of a mile away, and to a less extent on the west bank of the Wissa- 

hickon, opposite Thorp’s Mill. The material is now used principally for 

lining stoves, fire-places, and furnaces, though toward the end of the 

last century and the early part of the present one, before the intro- 

duction of Montgomery County marble, it was in considerable demand 

for door-steps and sills. It proved poorly adapted for this purpose, 

however, owing to the unequal hardness of its different constituents, 

the soap-stone wearing rapidly away, while the serpentine was left pro- 

jecting like knots or “ hob-nails in a plank.’”* 

South Carolina.—Steatite or soap-stone is said to occur in this State 

in the counties of Chester, Spartanburgh, Union, Pickens, Oconee, An- 

derson, Abbeville, Kershaw, Fairfield, and Richland. The Anderson 

County stone is said to have been much used for hearthstones. That 

of Pickens County is considered of value, but it has been quarried to 

a very limited extent.t 

The writer has seen some of this material. The national collections 

contain a single specimen of a very compact, nearly black steatitic 

rock marked as from Yorkville, in York County, but there are no data 

concerning its occurrence or utility. 

Texas.—Soap-stone of good quality and inexhaustible in quantity is 

stated to occur in large veins on the Hondo and Sandy Creeks, about 

midway of their courses through Llano County.t 

Vermont.—Most of the steatite of this State is found on the east side 

of the Green Mountains and near the eastern- line of the talcose slate 

formation, beds of it extending nearly the entire length of the State. 
The rock occurs usually associated with serpentine and hornblende. 

The beds are not continuous and have, as a rule, a great thickness in 

*Rep. C1, Geol. Survey of Pa., pp. 95, 96. 

t South Carolina, Population, Resources, etc., 1583. 

{Second Ann, Rep. Geol. of Tex., 1876, p. 26. 
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comparison with their length. It not infrequently happens that several 

isolated outcrops occur on the same line of strata, sometimes several 

miles apart, and in many cases alternating with beds of dolomitie lime- 

stone that are scattered along with them. 

At least sixty beds of this rock occur in the Statein the towns of Reads- 

boro, Marlborough, Newfane, Windham, Townsend, Athens, Grafton, 
Andover, Chester, Cavendish, Baltimore, Ludlow, Plymouth, Bridge- 
water, Thetford, Bethel, Rochester, Warren, Braintree, Waitsfield, 

Moretown, Duxbury, Waterbury, Bolton, Stow, Cambridge, Waterville, 

Berkshire, Eden, Lowell, Belvidere, Johnson, EKnosburgh, Westfield, 

Richford, Troy, and Jay. 

Of the beds named those in Grafton and Athens are stated to have 

been longest worked and to have produced the most stone. The beds 

lie in gneiss. The quarries were profitably worked as early as 1820. 

Another important bed is that in the town of Weathersfield. This, 

like that of Grafton, is situated in gneiss, but has no overlying rock, 

and the soap-stone occurs in inexhaustible quantities. It was first 

worked about 1847, and during 1859 about 800 tons of material were 
removed and sold. The Rochester beds were also of great importance, 

the stone being peculiarly fine-grained and compact. It was formerly 

much used in the manufacture of refrigerators. The quality of the 
stone is represented to be unusually good and free from impurities.* 

The bed at Newfane occurs in connection with serpentine, and is some 

half a mile in length by not less than 12 rods in width at its northern 

extremity. The soap-stone and serpentine are strangely mixed, and the 

general course of the bed being like that of an irregular vein of granite 

in limestone. 

Virginia.—Soap-stone occurs in this State, according to Professor 

Rogers,} near the mouth of the Hardware River, both in Fluvanna and 

Buckingham Counties. There is also a bed of it associated with the tal- 

cose slates in Albemarle County, a little west of the Green Mountain. 

Specimens have been received from near this locality which were of ex- 

cellent quality. The beds from here extend in a southwesterly direction, 

passing through Nelson County, where they are associated with serpen- 

tine; thence they cross the James River above Lynchburgh, and present 

an outcrop about 2 miles westward of the town on the road leading to 

Liberty; also one about 24 miles westward of New London. Continuing 

in the same direction it is seen at the meadows of Goose Creek, where 

it has been quarried to some extent. Continuing in the same general 

direction the soap-stone again appears in several nearly parallel ranges, 

of which the most eastern makes its appearance near the Pigg River, 

in Franklin County. A second belt occurs in the same vicinity near 

the eastern base of Jack’s Mountain; a third still farther west, about 1 

mile from Franklin Court-House, and a fourth yet more to the west, on 

2 Geology of Vermont, Vol. Il, p. 783-91. 

t Geology of the Virginias, p. 79. 

ee 
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the eastern slope of Grassy Hill. The material from near Franklin 

Court-House is stated to be the best of any of the above. About 30 

miles southwest from Richmond, at Chula, in Amelia County, there are 

outcrops of soap-stone said to be of fine quality, and which in former 

times were quite extensively operated by the Indians. They have been 

re-opened within a few years, and the material is now in the market. 

Specimens of the stone in the Museum collection are by 10 means pure 

tale, but carry abundant long brownish fibers of some amphibolice min- 

eral. 

B. SERPENTINE, OPHICALCITE, VERDANTIQUE MAnsBLE. 

(1) COMPOSITION, ORIGIN, AND USES OF SERPENTINE. 

Serpentine is essentially a hydrous silicate of magnesia, consisting 

when pure of nearly equal proportions of silica and magnesia with from 

12 to 13 per cent. of water. The massive varieties quarried for archi- 

tectural purposes are always more or less impure, containing frequently 

from 10 to 12 per cent. of iron protoxides, together with varying quan- 

tities of chrome iron (chromite), iron pyrites, hornblende, olivine, min- 

erals of the pyroxene group, and the carbonates of lime and magnesia. 

The origin of serpentine rocks has long been a matter of dispute 

among geologists. Recent investigations tend to show that in many 

cases they result unmistakably from the alteration of igneous eruptive 

rocks, especially the olivine bearing varieties, such as the peridotites 

and gabbros. In the varities ophicalcite, consisting of intermingled 

serpentine and calcite or dolomite, the serpentine 1s apparently in all 

cases derived by a procees of hydration and decalcification from a 

non-aluminous pyroxene. The theory long ably advocated by Dr. Ilunt 

to the effect that the serpentine occurring intercalated with beds of 

schistose rocks and limestones resulted from metamorphism of silico- 

magnesian sediments deposited by sea waters 1s now very generally 

abandoned, and it is doubtful if the substance ever occurs as an ori- 
ginal deposit even in the e@zoonal forms, but is presumably always 

secondary.* 

Serpentine is a soft, though somewhat tough, compact rock of vari- 

able color, usually greenish, though often variously streaked and spotted 

with yellow, yellowish green, brownish or more rarely red, its color de- 

pending, according to Delesse,t upon the degree of oxidation under- 

gone by the included ferruginous mineral. The name serpentine is 

*Yor further information on this point the reader is referred to such papers as 

T. G. Bonney on the serpentine and associated rocks of the Lizard District. Quar. 

Jour. Geol. Soc. of London, 1877, Vol. xxx1u, p. 11, p. 884, and on the serpentine and 
associated rocks of the Ayrshire coast, same journal, 1873, Vol. XxXxiv, p. 769. Also 

T. 5S. Hunt on Geological History of Serpentine, Trans. Royal Soc. of Canada, Vol. 1, 

Sec. Iv, p. 169, and Wadsworth’s Lithological Studies; also Williams on Serpentine 

of Syracuse, N. Y., Am. Jour. Sci., Aug. 1887. 

t Zirkel, Petrography, Vol. 1, p. 320. 



362 REPORT ON NATIONAL MUSEUM, 1886. 

from the Latin Serpentinus, a serpent, owing to its color and spotted 

appearance. Several varieties are recognized, the general name Ver- 

dantique marble being often applied indiscriminately to all, though the 

name (Verde Antico) was originally applied only to the various veined 

and brecciated serpentinous rocks, used by the Romans, and obtained 
from Italy, Greece, and Egypt. Ophite (from the Greek Ogrrys, like a 
serpent) is the name also often given to those varieties consisting of an 

intimate mixture of serpentine and calcite or dolomite. These rocks 

are also called ophiolite and ophicaleite by various writers. 

Precious serpentine is the pure translucent massive varitey of a rich 

oil green color. Chrysotile and amianthus are the names applied to 

the fibrous silky variety, such as that from Canada, which is mined and 

utilized as asbestus. 

Owing to its softness, which is such that it can be readily carved or 
turned on a lathe and its beautiful colors when polished, serpentine has 

long been a favorite with all civilized nations for ornaments and inte- 
rior decorative work. The rock, however, occurs almost universally in 

a badly jointed condition, so that blocks of small size only can be ob-: 

tained, or if large, they are liable to break under pressure or even in 

process of dressing. (See illustration, Plate VI.) In the great majority 

of cases, moreover, the stone is unsuited for polished work that is to be 

exposed to the weather, since it shortly loses its gloss, wears unevenly, 

and becomes as unsightly as it was once beautiful. The Lizard (Eng- 
land) serpentine can be obtained, it is stated, in blocks 7 to 8 feet in 

length and from 2 to 3 feet in diameter, and it is being now much used 

in churches for ornamental fonts, pulpits, and small shafts and pilasters, 

as well as for vases and inlaid work.* According to Delesset this 

stone takes a beautiful and lasting polish, as shown by certain tomb- 

stones in Westminster Abbey which were erected in 1710. The cele- 

brated Verdi di Prato, from near Florence, Italy, although equally 

beautiful, however, is subject to rapid decay, and is hence entirely un- 

suited for exterior work. Serpentine for ornamental work is at the 

present time scarcely at all quarried in the United States, although in- 

exhaustible quantities are found in many instances and of exception- 

ally fine quality. The following are the principal localities in the 

United States, nearly all of which are represented in some form in the 

national collection. 

(2) SERPENTINES OF THE VARIOUS STATES AND TERRITORIES. 

California.—Inexhaustible quantities of serpentine of a deep green 
or yellowish color occur in the region round about San Francisco, and 

often in such situations as to be easily available, as at the head of 

Market street. So far as observed none of the material is of such a 

quality as to render it of value for ornamental work, while its gloomy 

*Hall, Building and Ornamental Stones, p. 102. 

t Materiaux de Construction, p. 75. 
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color renders it equally objectionable for purposes of general construc- 

tion. 
‘The rock is also abundant in other parts of the State, but the writer 

having seen none of the material, excepting as displayed in small frag- 

ments in the State museum at San Francisco, will refrain from further 

remarks on the subject. 

Connecticut.—The serpentine deposits of Connecticut are thus de- 

scribed by Professor Shepard.* ‘Connecticut prospers, however, in the 

green marbles of Milford, a material for decoration much more beauti- 

ful and highly prized than white marble. These were first detected in 

1811. Two quarries were soon after opened, one near the village of 

Milford, and called the Milford quarry; the other 24 miles west of New 

Haven, and called the New Haven quarry. ‘They were wrought with 

considerable activity for several years, and furnished an abundance of 

very rich marble; but as the working of them was attended with heavy 

expense from the difficulty of obtaining blocks of large dimensions that 
were perfectly sound, and from the labor required in sawing and _pol- 

ishing, they were in a few years abandoned, and have for a long time 

been in a neglected condition. The experiment proved an unfortunate 

one, therefore, not from any deficiency of marble or its lack of beauty— 

for these were both fully admitted—but from a want of wealth and 

taste in the country to sustain the price. 

It was perhaps an unfortunate thing that the whole of the marble 

afforded by these quarries was denominated verde antique, whereas but 

a small part of that furnished is entitled to this name. 

The quarry at Milford is capable of furnishing abundant supplies of 

this highly valued marble (¢.e., the verde antique variety), although, 

from the circumstance that it occupies narrow and irregular seams 

among the veined marble blocks or slabs of any size, it must always be 
dear compared with pieces sawn as formerly, without any regard to its 

separation from the more common kind. * * * Whenever theattempt 

to work it is made, it is to be hoped that the experience of the past will 
prevent its use for monuments exposed to the weather, for besides the 

incongruity of its colors compared with the marbles usually employed 

for this purpose, it soon loses its lustre and emits color from the action 

of the weather on the grains of magnetic iron ore it Contains. 

The New Haven marble, though destitute of the accidental and in 

some measure classical value which pertains to the Milford variety, is 
nevertheless a beautiful thing for decoration. In vivacity of colors 

and the delicacy of their arrangement it is hardly capable of being sur- 

passed. It may be described as a bluish gray or dove-colored limestone 

clouded with greenish yellow serpentine, the latter containing black 

grains and sheet veins of magnetic iron ore. The disposition of the 

colors is cloud-like, flamed, and veined. It polishes with difficulty in 

* Report on the geological survey of Connecticut, by Cu Shepard, 1837, pp. 101- 

103. 
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consequence of the magnetic iron it contains, which, though it heighteus 

its beauty, unfits it for exposure to the weather.” So faras the present 

writer is aware these quarries have not been worked since the time 

mentioned by Professor Shepard; 7. ¢., since a few years subsequent to 

1811. 
Delaware.—Serpentine of various shades of green is stated to occur 

about 6 miles northeast from Wilmington, New Castle County, and also 

to the westward, near the State line, where Brandywine Creek enters 

the State line from Pennsylvania.* So far as the Curator is aware it 

has never been quarried. 

Maine.—A large bed of serpentine occurs on the northern end of 

Deer Isle, in Penobscot Bay, in this State. The rock is very massive, 

and of a dark green, almost black color, sometimes streaked and spotted 

by veins of amianthus and diallage erystals. It is indeed almost too 

dark and somber for ornamental work, but seems well adapted for 

general building purposes and very durable. A company was formed 

some years ago for working this stone, and who erected a shop for saws 

and grinding beds. A considerable amount of material was quarried, 

but the work was soon discontinued, and had not been resumed at the 
time of the writer’s visit in 1884. The company seem to have fallen 

into the error of supposing that the stone could be used in long pieces 

and slabs suitable for window trimmings, door-posts, ete., for which, 

owing to its jomted condition, it is entirely unfitted. The deposit 

covers a nearly level area of many acres in extent, and within a short 

distance of the shipping wharf. 

Maryland.—In the vicinity of Broad Creek, in Harford County, in 

this State, occurs a very large deposit of serpentine, which is deseribed 

by Professor Genth + substantially as follows : 

‘¢ The outerop of the first or upper bed of green serpentine, of about 

500 feet in thickness, can be traced by its outcrop almost the whole dis- 

tance between the upper ford on Broad Creek and over the hill in a north- 

easterly direction to a ravine on the same creek, a distance of about 
1,800 feet ; it also crosses the creek in a southwesterly direction, but it 
has not been ascertained how far itextends. The outcrop of the second 

bed was measured on the top of the hill between the horseshoe of 

Broad Creek, and found to be about 180 feet, and it is very conspicuous 

on the west side of the creek. Its full extent was not determined. The 

rock is a variety of massive serpentine somewhat resembling williamsite, ° 

and shows sometimes a slightly slaty strueture. It occurs in various 

shades, from a pale leek green to a deep blackish green, and from a 

small admixture of magnetic iron, more or less clouded; rarely with 

thin veins of dolomite passing through the mass. It is translucent to 

semi-transparent, exceedingly tough, and its hardness is considerably 

~ * Geol. of Dela., 1841, p. 35. 

t Geological Report of the Maryland ‘* Verde Antique” marble, ete., in Harford 

County, Md., by Prof. I’. A. Genth, 1875. 
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greater than that of marble.” An analysis of the deep-green variety 

gave the following results: 

Per cent. Ver cent. 
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Specific gravity 2.668, equal a weight of 1663 pounds per cubic foot, 

or practically the same as granite. Specimens of this stone received at 

the National Museum admitted of a very high lustrous polish, the colors 
being quite uniformly green, slightly mottled with lighter and darker 

shades. It is not a true verde antique in the sense in which this name 

was originally employed. So far as can be judged from appearances, 

this is a most excellent stone, and admirably suited for interior decora- 

tive work. 
About 6 miles north of the city of Baltimore, at a locality known as 

the Bare Hills, cccurs an outcrop of a coarse light-green serpentine 

covering many acres. The rock is quite porous, of a dull light-green 

color, and unfitted for any kind of ornamental work, but admirably 

fitted for general building, especially in rock-faced and rubble work. 

At the time of the writer’s visit, in the summer of 1885, but a single 

quarry had been opened, and this was not at the time in operation. 

The material had been used with excellent effect in the construction of 

a school-house in the immediate vicinity. The stone occurs in the form 

of low rounded masses or bosses, and is regarded by Dr. G. H. Will- 

jams as an altered gabbro.* The supply is inexhaustible. Portions of 

the rock carry a very considerable amount of chrome iron, which was 

ut one time mined here quite extensively. In the quarry the rock oe- 

curs in a very badly jointed condition, and the blocks are rounded and 

irregular. TVirm blocks several feet in length can, however, be obtained, 

which cut up readily into sizes suitable for house walls and similar 

purposes. 

The Museum has received from the farm of Mr. George W. Leakin, in 

this vicinity, samples of a fine dark-green rock, which took a fair polish, 

and perhaps might prove suitable for decorative work. 

Massachusetts.—Serpentine exists in Massachusetts in great abun- 

dance, particularly in the Hoosag Mountain Range. “ The most exten- 

sive bed occurs in Middlefield, in the southern part of the town. This 

bed can not be less than a quarter of a mile in breadth and 5 or 6 miles 

long. ‘The colors of the rock are various and its hardness unequal. 

If wrought, it might supply the whole world. It yields both the pree- 

ious and the common varieties. There is another bed in the same town, 

associated with steatite or soapstone. In the west part of Westfield is 

found another extensive bed of this rock, extending into Russell, of a 

much darker color, and containing green tale. This has been used in 

* Bull. U. 8. Geol. Survey, No. 28. 
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a few instances for ornamental architecture, and has a rich appearance 

when wrought. 

Three beds of serpentine are found in Blanford and another in Pel- 

ham, in the southwest part of the town. The color of this last is dark, 

and the quantity of the tale is considerably large. A large bed occurs 

in connection with soapstone on the north side of Deerfield River, in 

Zoar, near the turnpike from Greenfield to Williamstown. Specimens 

from this place resemble those from the celebrated localities of this 

rock at Zoblitz, in Saxony.” Two beds of serpentine exist also at 

Windsor, in this State. 

“A locality of noble or precious serpentine has long been known to 

exist in Newbury, 25 miles south of Newburyport, at an abandoned lime 

quarry called the “Devils Den.” Only small masses can be here ob- 

tained, but when polished they will compare with any in the world for 

beauty.* 

Perhaps the most interesting and important bed of this rock that has 

as yet been found in the State is that at Lynnfield, in Hssex County.t 

The bed has been traced from a point near the center of the town 

some 2 or 3 miles in a northeasterly direction.. When first quarried 
the stone is said to be so soft that it can be cut with a handsaw and 

very readily turned on a lathe. 

New Jersey.—A beautiful deep-green and oil yellow, often translucent 

serpentine, occurs, associated with dolomite, at Montville, in this State. 

Only pieces of small size are obtainable, and though of exceptional 
beauty the stone has never been utilized except for cabinet specimens.t 

New York.—At Moriah, in Essex County, in this State, there has 

been quarried from time to time under the name of ophite marble a 

peculiar granular stone consisting of an intimate mixture of serpentine 

and dolomite or calcite interspersed with small flecks of phlogepite. 

The rock varies from a finely granular granitic-appearing rock, consist- 

ing of about equal parts of serpentine and dolomite, to one in which the 

serpentine patches are some 2 or 3 inches or even a foot in diameter; 

The rock takes a good surface and polish, and by properly selecting the 

material and exercising judgment in cutting, these variations in texture 

can be made productive of very good effects. 

This same stone is also found at Port Henry and Minerva, in the 

same county, and at Thurman, in Warren County. § 

It is stated || that the largest and most valuable deposit of serpentine 

* Hitehcock’s Geology of Massachusetts, Vol. 1, p. 158. 

+ Hitchcock’s Geology of Massachusetts, p. 159. 

{ This serpentine has been recently shown to be derived from a non-aluminous py- 

roxene. Proc. Nat. Mus., 1888, p. 105. 

§ Report of Judges, U.S. Cent. Ex., Vol. ur, p. 158. 

\| Geology of New York, 1838, p. 205. The writer has recently shown that the Port 

Henry and Warren County ophiolites are altered pyroxenic limestones, Am. Jour. 

Sci., Mar., 1889. 
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in the State is found in the towns of Gouverneur, Fowler, and Kdwards, 

in St. Lawrence County. The rock is said to be massive and sound, 

and remarkably free from the checks and flaws usually so profusely 

developed in rocks of this class. In Pitcairn, in the same county, there 

is also a fine deposit of serpentine of the variety commonly called 

precious. The calcareous spar is white or grayish-white, and forms a 

handsome background for the translucent serpentine. The quality of 

the rock is said to be excellent and free from natural flaws and fissures. 

Serpentine also forms the main range of hills on Staten Island, and 

extends from New Brighton to a little west of Richmond, a distance of 

8 miles. The rock assumes a variety of colors, from almost black to 

nearly white. 

North Carolina.—The massive varieties of serpentine are found in 

many localities. The best appears to come from the neighborhood of 

Patterson, Caldwell County. It has a dark, greenish-black color, and 

contains fine veins of the yellowish-green fibrous and silky chrysotile, 

and admits of a fine polish; greenish-gray massive serpentine, also with 

seams of greenish and grayish white chrysotile is found at the Baker 

mine in Caldwell County, at which place are also found the varieties 

marmolite and picrolite ; this last also occurs abundantly in the Buck 

Creek corundum mine, Clay County. Dark green serpentine has been 

observed in the neighborhood of Asheville, in Buncombe County, in 
Forsythe and Wake Counties. <A grayish or yellowish green serpen- 

tine occurs in Caldwell, Wilkes, Surry, Yancey, Stokes, Orange, and 

Wake Counties, in the chrysolite beds of Macon, Jackson, Yancey, 

Mitchell, Watauga, Burke, and other counties. It results from the de- 

composition of the chrysolite.* 

The writer has seen but a single sample of these rocks, and hence 

can express no opinion regarding their value. 

Penns ylvania.—Serpentine, suitable for general building purposes, 

occurs in large quantities in the extreme southwestern portion of Chester 

County, near the Maryland line. There is also another large tract in 

the eastern part of the county and several smaller ones in the south- 

eastern part, intervening between the two already mentioned. Quite 

similar tracts occur in the central part of Delaware County to the east 

of Chester, in the extreme southern portion of Lancaster County on the 

west, and in the southeastern part of Montgomery County, one of the 

largest of which is passed through by the Philadelphia and Reading 

Railroad near Mechanicsville. These serpentines are nearly altogether 

of a porous nature, light grayish-green in color and eminently adapted 

for purposes of general construction. As a rule they acquire a very 

dull and poor polish and are unfitted for the finer grades of ornamental 

work. In every particular they correspond closely with the serpentine 

of the Bare Hills, Maryland, already described. The quarries at the 

present time most extensively worked are located on what are known as 

*Geology of North Carolina, 1881, p. 57. 
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the Chester Barrens, near the town of West Chester. Quarries were 
first opened here in 1790, and up to date upward of 500,000 cubic yards 

of material have been taken out. The rock, as usual, occurs only in a 
jointed condition, and blocks of large size can not be obtained; the 
largest yet quarried measured 3 feet square by 16 feet in length. 

The principal markets for the quarried material are New York, Phil- 

adelphia, Baltimore, Washington, and Chicago, though it has been used 

in Philadelphia to a greater extent than elsewhere. The University of 

Pennsylvania, Academy of Natural Sciences, and about twenty churches 
in this city are of serpentine. 

Quarries that have been worked in years past oecur near the Mary- 

land line (Rising Sun post-office), and in Media, Delaware County. The 

price of the rough stone at the quarries varies from 20 to 40 cents per 

cubic foot, and the cost of dressing varies from 5 to 15 cents per square 

foot of surface.* A beautiful deep lustrous green variety susceptible of 

a high polish and known as Williamsite was found in abundant small 

pieces during the working of the Fulton township chromite mines. 

Excepting as polished specimens for mineral cabinets the material was 

never utilized. 
Although the Chester County stone has been upon the general market 

only about ten years it has already acquired an excellent reputation. 

No the writer it seems, however, that in the majority of cases very poor 

taste has been shown on the part of the designers, very many of the 

buildings being anything but beautiful from an architectural stand-point, 

The almost universal practice of using a light, yellowish-gray sandstone 

for the trimmings in houses of this material should also be condemned, 

since the contrast is not sufficient nor satisfactory. 

The use of the stone in cities has not been long enough continued to 

furnish accurate data regarding its durability there, but it is stated that 

houses erected in the vicinity of the quarries one hundred and fifty 

years ago show the color of the stone to-day as fresh as when first quar- 

ried. The writer’s personal observations are, however, to the effect 

that in a majority of cases many of the blocks exposed in a wall turn 

whitish, or at least fade to a lighter green. Such a change can scarcely 

be considered detrimental. 
Vermont.—The bed of talcose slate that extends in a general northern 

and southern direction throughout the entire length of central Vermont 

bears numerous outcrops of serpentine or of serpentine in combination 

with dolomite, but which, so far as the writer is aware, have been 
quarried in but two localities, Roxbury and Cavendish. The quarry at 

Cavendish was worked very early, having been opened about 1835,t be- 
fore there were adequate means of transportation of the quarried stone 

or there was any sufficient demand for so expensive a material. The 

*See Geology of Chester County, Vol. C4, Second Geological Survey of Pennsyl- 

vania, p. 61, et al. 

tGeology of Vermont, Vol. 11, p. 778-9. 
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methods of working and polishing the stone were, moreover, so little 

understood that very poor results were obtained and the works were 

shortly discontinued as a consequence. 

In Roxbury the American -Verd-antique Marble Company early opened 

quarries and erected a mill for sawing. The business was pushed quite 

vigorously for a time, but owing to several causes, probably the same 

as the first enumerated, the works were shut down in 1858, and have 

not since been re-opened. A considerable quantity of the material was 

taken out for the interior decorations of the United States Capitol ex- 

tensions, but for some reason, unknown to the writer, it was never used. 
The Vermont stones are among the most beautiful of all our serpen- 

tines and the best adapted for all kinds of interior decorative work. The 

colors are deep, bright green, traversed by a coarse net-work of white 

veins. Itis designated by Hunt * an ophiolite, and is stated by him to 

be a mixture of serpentine, tale, and ferriferous carbonate of magnesia. 
It acquires a smooth surface and beautiful polish, and it is a serious com- 

ment upon American taste that ‘there is not sufficient demand for the 

material to cause the quarries to be re-opened. At Cavendish the rail- 

road now passes within one-half mile of the quarry and good water- 

power is close at hand, while the Roxbury quarry is within 30 rods of the 

railway station. The rock lacks the brecciated structure characteristie 

of most foreign verd-antique, but compares more closely with the 

variety known as Verde di Genova than with any other with which the 

author is acquainted. Among the other localities in this State in which 

serpentine occurs may be mentioned Richford, Montgomery, Jay, Troy, 

Lowell, Middlesex, Wailsfield, Warren, Rochester, Ludlow, Windham, 
Wadsborough, and Dover. 

Of the Lowell stone it is stated 7 that two ranges of serpentine oceur, 

commencing near the headwaters of the Missiseo and extending nearly 

to Canada. ‘ For the richness and number of the varieties it would not 

seem possible that they can be surpassed, while their extent, amounting 

to 20 or 30 square miles, is beyond the possible demand of all future 

ages. They are exhibited in several precipitous ledges, which are easy 
of access and of being worked.” 

Concerning the locality at Troy, the same authority states: “‘Klegant 

varieties are numerous, among which are most conspicuous the very 

bright green noble serpentine, which covers most of the numerous jointed 

faces with a coat of one-eighth to one-half of an inch thick, and the 

spotted varieties. Numerous seams may render it difficult to obtain 

large slabs, but smaller pieces, suitable for a great variety of ornamental 

purposes, may be obtained, of great beauty and in any quantity.” 

*T. S. Hunt, on Ophiolites, Am. Jour. of Sci., Vol. XXV, p. 239; second series, p. 

226. 

t Geology of Vermont, 1861, Vol. 1, p. 544, 

H. Mis. 170, pt. 2——24 
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C.—GYPSUM. ALABASTER. 

This can scarcely be considered a building-stone, and it is used only 

to a small extent for ornamental purposes. We may, however, devote 

alittle space to the subject. 

(1) COMPOSITION AND USES OF GYPSUM. 

Pure gypsum is composed of the sulphate of lime and water in the 

proportions of about 79.1 per cent. of the former to 20.9 per cent. of the 

latter (ante, p. 370). Three varieties are common : (1) crystallized gyp- 

sum or selenite, which occurs in broad, flat, transparent plates sometimes 

a yard in diameter and of value only as mineral specimens and for 

optical purposes; (2) fibrous gypsum, which includes the variety satin 

spar used for making small ornaments; and (3) massive gypsum, which 

includes the common white and clouded varieties used in making plaster, 

and the pure, white, fine-grained variety alabaster.* 

(2) LOCALITIES OF GYPSUM IN THE UNITED STATES. 

The principal localities of gypsum in the United States as given by 

Danat are in New York, Ohio, [linois, lowa, Virginia, Tennessee, and 

Arkansas, where it occurs in extensive beds and usually associated with 

salt springs. It is also found associated with Triassic deposits in the 

tocky Mountain region. Handsome selenite and snowy gypsum are 

also stated to occur near Lockport and Camillus, N. Y., in Davidson 

County, Tenn, and in the form of rosettes in the Mammoth Cave of 

Kentucky. 

According to G. F. Kunzt the ornaments of satin spar sold at Niag- 

ara Falls and other ‘tourist places” are nearly all imported from Wales, 

though some few of the common white variety are cut from the beds of 

this stone found in the vicinity. The Italian alabaster is used exten- 

sively in making statuettes (see p. 473), but the common varieties found 

in this country and Nova Scotia are used chiefly for land plaster and as 

plaster of paris, or stueco. So far as the Curator is aware the gypsum 

quarried at Fort Dodge, Iowa, is the only one that has been at all used 

for structural purposes in this country. 

According to Dr. White§ several residences, a railway station, and 

cther minor structures, including a large culvert, have been built of 

gypsum at this place. In the construction of the culvert the lower 

courses that came in contact with the water were of limestone, as the 

gypsum had proven slightly soluble and hence less durable in such po- 

sitions. The stone is regarded by Dr. White as very durable in ordi- 

* Much of the material popularly called alabaster isin reality travertine (see p. 375.) 

t Text book of Mineralogy, p. 393. 

{ Min. Resources of the United States, 1883~84, p. 77, 

§ Geol, of Iowa, Vol. 11, p. 302, 
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nary situations, and the ease with which it can be worked renders it 

preferable to the limestones in the immediate vicinity. The method of 

quarrying is to bore holes with a common auger and then blast by 

means of powder. The blocks are then trimmed to the proper size and 

shape by means of common wood-saws and hatchets or axes, 

D.—LIMESTONES AND DOLOMITES. 

(1) CHEMICAL COMPOSITION AND ORIGIN. 

Pure limestone consists entirely of caleium carbonate. In point of 

fact, however, none of our limestones are chemically pure, but all con- 

tain more or less foreign materials, such as magnesia, oxides of iron, 

silica, clay, bituminous matter, mica, tale, and other minerals. 

In gomposition, texture, and general appearance, limestones vary al- 

most indefinitely. They may be hard, compact, fine-grained rocks of 

almost flint-like texture, or, again, coarsely porous, Oolitic, or erystal- 

line, the crystals varying in size from too small to be visible to the 

naked eye to an inch or more in length. 

Pure limestone is white in color, but water blue, gray, green, pink, 

red, and black varieties are common, the colors being dependent upon 

various impurities, such as the oxides of iron and carbonaceous matter 

caused by animal and plant remains. The pink and red colors are 

caused by iron oxides, while the blue, gray and black varieties owe 

their hues to the prevailing carbonaceous matter. The green color of 

some of the Vermont marbles appears to be due to tale. 

Limestones are regarded by geologists as of either chemical origin 

or as resulting from the deposition of organic remains, such as shells 

and corals. Of the first kind are the tufas and travertines; of the 
second, the fossiliferous limestones, such as the encrinital stones of Ohio 

and the shel) marbles of Tennessee. Hither variety may have under- 

gone the change called: metamorphism, and all traces of their origin 

have been destroyed. 

Limestones occur in stratified beds among rocks of all geological 

ages, from the Archiean to the most recent. The majority of those used 

for building and ornamental work belong either to the Cambrian, Silu- 

rian, Devonian, or Carboniferous ages. 

(2) VARIETIES OF LIMESTONES AND DOLOMITES. 

The following list includes all the principal varieties of limestone 

popularly recognized, the distinctions being founded upon their struct- 

ure, chemical composition, and mode of origin: 

Crystalline limestone. Marble.—An entirely crystalline, granular ag- 

gregate of calcite crystals. The crystals are usually of quite uniform 

size in the same marbie, but often vary widely in those from different lo- 
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calities. The fine-grained white varieties which appear like loaf sugar 

are called saccharoidal. Common statuary marble is a good example of 

this variety. 

Compact common limestone.—A fine-grained crystailine aggregate 

which to the eye often appears quite homogeneous and amorphous. 

It is rarely pure, but contains admixtures of other minerals, giving 

rise to many varieties, to which particular names are given. Litho- 

graphic limestone is an extremely fine-grained crystalline rock, with but 

a small amount of impurities, and of a drab or yellowish hue. Bitu- 

minous limestone contains a considerable proportion of bitumen, caused 

by decomposing animal or vegetable matter. Its presence is easily 

recognized by the odor of petroleum given off when the rock is freshly 

broken. JZydraulic limestone contains 10 per cent. and upwards of silica 

and usually some alumina. When burnt into lime and made into mortar 

or cement it has the property of setting under water. Oolitic limestones 

are made up of small rounded concretionary grains that have become 

cemented together to form a solid rock. These little rounded grains 

resemble the roe of a fish; hence the name, from the Greek word wdén, 

an egg. Where the grains are nearly the size of a pea the rock is 

called pisolite. Such a rock is now in process of formation along the 
shore of Pyramid Lake, Nevada. Oolitic limestones suitable for build- 

ing purposes are quite abundant in Iowa, Indiana, and Kentucky. 

Travertine, or Calc Sinter, is limestone deposited by running streams 
and springs. It occurs inall gradations of texture from light flaky to 

a compact rock fit for building. _A light, porous cale sinter has been 

deposited by the Mammoth Hot Springs of Yellowstone National Park, 

some of which is nearly pure carbonate of lime and snowy white in 

color. Travertine occurs in great abundance at Tivoli, in Italy, from 
whence it was quarried in building ancient Rome. The exterior 

of the Amphitheatrum Flavium, or Colosseum, the largest theater the 

world has ever known, was of this stone, as was also the more modera 

structure of St. Peter’s, in the same city.* The Latin name of the stone 

was lapis Tiburtinus, of which the word “travertine” is supposed to be 

a corruption. 

So far as is known the beds of this country are of limited extent and, 

with one or two exceptions, unfit for any kind of structural purpose. 

The pearly white and red “ onyx” marble from San Luis Obispo and 

Suisun City, Cal., are properly travertine; so are also the celebrated 
“‘ Mexican onyx” and so-ealled “Oriental alabaster” from Egypt. 

Stalactite and stalagmite are the names given to the deposits of lime- 

stone on the roofs and floors of caves. Such are often beautifully crys- 

talline and colored by metallic oxides, giving rise to beautiful marbles, 
which are incorrectly called onyx, as are also the travertines, from which 

they differ only in method of deposition. 

*Hull, Building and Ornamental Stones, pp. 279, 281. 
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LIMESTONES COMPOSED LARGELY OF ORGANIC REMAINS. 

Fossiliferous limestones.—Many limestones are made up wholly or in 

part of the fossil remains of marine animals, as is shown in the accom- 

panying figure, which is drawn from a magnified section of a limestone 

of the Cincinnati group from near Hamilton, Ohio. 

In some cases the remains are retained nearly perfect; again the 

entire fossil may have been replaced by erystalline calcite. In other 

instances stones are found which are made up only of casts of shells, 

the original shell material having decayed and disappeared, as in the 

Kocene limestone from North Carolina. Many of the most beautiful 

marbles belong to the group of fossil limestones, as, for instance, the 

red and white variegated Tennessee marbles. Crinoidal limestones are 

made up of fossil crinoidal fragments. 

Shell limestones or shell sand-rocks as they are called by some author- 

ities, are made up of shells usually much broken, though sometimes 

almost entire. The well-known coquina from Saint Augustine, Fia., is 

a good illustration of this variety. Coral rock is of the same nature, 

excepting that it is composed of fragments of corals. Chalk is a fine 

white limestone composed mainly of the minute shells of foraminifera. 

MAGNESIAN LIMESTONES; ALSO CALLED DOLOMITIC LIMESTONES. 

Under this head are included those limestones which contain 10 per 

cent. and upwards of carbonate of magnesia. They may be finely or 

coarsely crystalline ; light, porous, or compact; fossiliferous or non- 
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fossiliferous ; in short, may show all the variations common to ordinary 

limestones, from which they can usually be distinguished only by chem- 

ical tests. Many marbles are magnesian, as will be noticed by reference 

to the tables. When the carbonate of magnesia in a limestone rises as 

high as 45.65 per cent. the rack is no longer called magnesian lime- 

stone, but— 
DOLOMITE. * 

This in its typical form is a crystalline granular aggregate of the 

mineral dolomite, and is usually whitish or yellowish in color. It can 

in its typical form be distinguished from limestone by its increased 

hardness (3.5-4.5) and specific gravity (2.8-2.95). It is also less sol- 

uble, being scarcely at all acted on by dilute hydrochloric acid. Dol- 

omite shows all the peculiarities pertaining to limestones, both in color 

and texture, and a chemical analysis is often required to distinguish 

between them. The pure white marble from Cockeysville, Md., is a 

dolomite, but by the eye alone can not be distinguished from the white 

crystalline limestones (marbles) of Vermont. The red-mottled marbles 
of Malletts Bay, Vt., are also dolomites, as are the white marbles of 

Lee, Mass., and Pleasantville, N. Y. 

In composition there is no essential difference between a limestone or 

dolomite and what is popularly called a marble, but for convenience sake 

the subject will be here treated in two parts, the first to include those 

of this class of rocks as are put upon the market as marbles, and the 

second the rocks of the same composition but unfit for finer grades of 

building and ornamental work and known popularly as simply lime- 

stones. 

(3) LIMESTONES AND DOLOMITES. MARBLES. 

Under the head of marbles then are here included all those rocks con- 

sisting essentially of carbonate of lime (limestone) or carbonate of lime 

and magnesia (magnesian limestone and dolomite) that are susceptible 

of receiving a good polish and are suitable for ornamental work. 

Alabama.—Beds of marble of great beauty are stated to occur along 

the Cahawba River in Shelby County of this State. The colors enumer- 

ated are gray with red veins, red and yellow, buff with fossils, white 

crystalline, clouded with red and black. A black variety veined with 

white occurs on the road from Pralls Ferry to Montevallo and on Six 

Mile Creek. Other good beds are stated to occur on the Huntsville 

road about 19 miles from Tuscaloosa and at Jonesborough, the latter 

rock being compact and of a red and white color; the same strata oc- 

curs at Village Springs. On Big Sandy Creek good marbles occur simi- 

lar tothose on the Cahawba.t None of the above are actively quarried, 

and the w iter has had the opportunity of examining but a single 

* So called after the French geologist, Dolomieu. 

t Geol. of Alabama, First Bien. Rep., 1849, p. 45. 
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specimen; that a small block of fine and even texture, pure white color 
and excellent quality, said to be from near Talladega. 

Arkansas.—Black and variously colored marbles mottled with white 

fossil shells and erinoids are stated by Owen * to occur in Independ 

ence, Van Buren, Searcy, Carroll, and Marion Counties. The author 

has seen none of the material and has no more definite information on 

the subject than that given above. 

California.—Owing to the violent geological agencies that have been 

in operation since the formation of the marble deposits in this State, 

the stones found are said to be so broken and shattered in nearly every 

case that it is impossible to obtain pieces of large size free from cracks 

and flaws.t Near Indian Diggings, in Eldorado County, there occurs a 

fine-grained white, blue-veined marble that closely resembles the Italian 
“bardiglio,” from the Miseglia quarries, but that the groundmass is 

lighter in color. It has been used only for grave-stones and to but a 

slight extent at that. In Kern County are deposits of marbles of vari- 

ous shades, but all so broken and shattered as to be very difficult to 

work. Near Colfax, in Placer County, are also beds of a dark blue- 

gray mottled magnesian limestone that takes a good polish and might 

be utilized as marble. Other deposits occur in Los Angeles, Monterey, 

Nevada, and Plumas Counties, but none of them are at present worked. 

The most beautiful of all the California marbles is the massive arago- 

nite, or so-called “ onyx,” from San Luis Obispo. This stone, which is, 

as I understand, a travertine, is identical in composition and structure 

with the celebrated Oriental alabaster (wrongly so-called) from Blad 

Recam, near the ravine of Oned Abdallah. In color it is pearly white, 
and it is made up of fine, wavy parallel bands like the lines of growth 

upon the trunk of a tree. This stone is now being quite extensively 

introduced for small stands and ornamental work, which are often of 

exquisite beauty. No other travertines that can compare with this are 

at present quarried in the United States, though a beautiful variety is 

found in extensive deposits at Tecali, State of Puebla, Mexico. 

Another travertine marble occurs in very limited amounts near the 

town of Suisun, Solano County. The quarry lies in a low hill near the, 

town, and has been quite extensively worked, but no large pieces of 

even texture are obtainable, which is of course a drawback to its exten- 

sive use. t 

Specimens of this stone received at the National Museum are of a 

dull red or amber-yellow color, resinous luster and somewhat porous. 

A far more beautiful stone, but which alsooceursin very limited amounts, 

is found near the falls of the Sacramento River in Siskiyou County. 

This is also aragonite and is of a beautiful emerald-green color. The 

color is however so delicate that pieces of considerable thickness (an 

* Geol. of Arkansas, First Annual Reporf. — 

| Rep. Tenth Census, p. 279. 

{Rep, State Mineralogist of Cal., 1884, p. 73. 
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inch or more) must be used in order to appear to advantage. The stone 

is found, as J am informed by Mr. J. 8. Diller, of the U. S. Geological 

Survey, in a narrow seam in the gneissoid rocks of the region, and there 

is very little probability of its ever being obtainable in pieces of more 

than a foot or so in length. 

Prof. H. G. Hanks, in a paper recently read before the San Francisco 

Microscopical Society, describes, under the name of “Inyo” marble, a 
pure white crystalline dolomite occurring in the White and other mount- 

ains of the Inyo range in this State. It is regarded by him as an ex- 

cellent stone, and one promising of future usefulness. Besides this he 

mentions a yellow brecciated marble found at Tehachipi, in Kern County, 

and a black marble found near Colfax. The author has seen none of 

these stones. 

Colorado.—No marbles are as yet quarried in this State, but the Mu- 

seum collections show a small piece of a black white-veined breccia from 

Pitkin that might rival the imported “ Portoro” from the Monte d@’Arma 

quarries in Italy, if occurring in sufficient abundance. Concerning the 

extent and character of the formation the author knows nothing. In the 

marble yards of Denver the author was shown during the summer of 1886 

a fine chocolate-colored stone, somewhat -resembling the more uuiform 
colors of Tennessee marble, which was stated to have been brought 

from near Fort Collins, in Laramie County, where it occurred in great 

quantities ; also a fair grade of white blue-veined marble from Gunni- 
son County. <A beautiful breccia marble is stated* to occur in abun- 

dance a few miles north of Boulder City. 

Connecticut.—In the northern part of Litchfield County, near the 

Massachusetts line, in the town of Canaan, East Canaan, and Falls 
Village, there occur massive beds of a coarsely crystalline white dolo 

mite, which have in years past furnished valuable building marbles, 

though recently they have been but little worked. The stone is said 

to weather well and to be obtainable in large blocks eminently suited 

for building, but like the Lee dolomite it frequently contains crystals 

of white tremolite, which weather out on exposure. It is therefore not 

so well suited for finely finished or monumental work. The State-House 

at Hartford is the most important structure yet nade from this material. 

As already noted (ante, p. 288), it was at Marble Dale, in the town of 

Milford, in this State that marble quarrying was first systematically 

undertaken in this country, and at one time (1830) not less than fifteen 
quarries were in active operation in the vicinity. _So far as can be 

learned not a single one of these is now being worked. 

Delaware.—No marbles are at present quarried in this State, but a 

coarse white dolomite is found near Hockessin, New Castle County. 

This, so far as can be judged from the single specimen examined, might 

be used for general building, though not well suited for ornamental 
work. 

* Bien, Rep. State Geol. ot Colo., 1880, pasa. | 
a ———net 
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Georgia.—An important belt of marble is said to extend through the 

counties of Cherokee, Pickens, Gilmer, and Fannin in the northern part 

of this State, the ‘material varying in color from pure white through 

blue and variegated varieties, some of which are remarkably beautiful. 

Variegated marbles also occur in the counties of Polk, Floyd, Whitfield, 

Catoosa, Chattooga, Gordon, Murray, Barton, and Walker; chocolate- 

red varieties similar to the marbles of Tennessee are said to occur in 

abundance in Whitfield County, the bed in Red Clay Valley extending 

in uninterrupted continuity for 10 miles, and varying from one-fourth to 

one-half a mile in width.* Of the beds above mentioned those in Pickens 

Jounty are at present the most important and the only ones that have 

been worked to any extent, quarrying having quite recently been com- 

menced here by the Perseverance and Georgia Marble Companies. Spec- 

imens of these marbles forwarded to the National Museum show them 

to be of uniform texture, but coarse, much coarser than the Vermont 

marble, which in other respects they much resemble. They are soft, 

work readily, and acquire an excellent surface and polish. In‘color they 

vary from snow white and pink to black and white mottled. The pink 

variety is unique as well as beautiful, and there is at present nothing 

like it produced in other parts of the country, though in color it closely 

resembles the pink marble from Cherokee and Macon Counties, N. C., to 

be noticed later. It is, however, coarser. 

The ready working qualities of these stones, the fact that owing to the 

mildness of the climate the works can be in operation at all seasons of 

the year, together with the remoteness of regiens where similar marbles 
are produced, all point to a rapid development of an extensive quarrying 

industry in this part of the country. 
Towa.—The ecaleareous rocks of Iowa are, as a rule, non-crystalline, 

dull in color, and with few qualities that render them desirable for 

ornamental purposes. But few of them are pure limestone, but nearly 

all contain more or less magnesia, iron, or clayey matter ; very many of 

them being true dolomites. 
Near Charles City, in Floyd County, on the banks of Cedar River, are 

extensive quarries in the Devonian (Hamilton) beds of magnesian lime- 

stones, certain strata of which furnish a coral marble at once unique 

and beautiful. The prevailing color of the stone is light drab, but the 
abundant fossils vary from yellowish to deep mahogany brown. These 

last, which belong to the class of corals called Stomatophora, are very 

abundant and of all sizes up to 18 inches in diameter. As seen on a 

polished surface imbedded in the fine, drab, non-crystalline paste of the 

eroundmass, they present an appearance totally unlike anything quar- 

ried elsewhere in America—an appearance at once grotesque and won- 

derfully beautiful. The stone admits of a high polish, and would seem 
excellently adapted for all manner of interior decorations if obtainable 

in blocks sufficiently uniform in texture. A small amount of argilla- 

* Commonwealth of Georgia, p. 135. 
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ceous matter and scattering particles of amorphous pyrite, which are 

occasionally visible, render its adaptability to outdoor work decidedly 

doubtfui. The stone is known commercially as ‘‘ Madrepore marble.” 
A polished slab 2 by 4 feet is in the collections of the National Museum. 

The light yellowish, buff, or brown sub-Carboniferous magnesian lime- 

Stone, quarried near Le Grand in Marshall County, also contains mass- 

ive layers beautifully veined with iron oxide, and which are suitable 

for ornamental purposes, though it is not considered suitable for monu- 

ments and other work subject to continuous exposure. I have not seen 

samples of this material, though it is well. spoken of by White.* It 

is popularly known as “Iowa marble.” The only other stone which, so 

far as I am aware, has ever been utilized for ornamental purposes 

is the so-called “Iowa City,” or “Bird’s-eye marble.” This is nothing 
more than fossil coral “(Acervularia Davidsoni) imbedded inthe common 
Devonian limestone and often perfectly consolidated by carbonate of 

lime so that it may be polished like ordinary marble. When so polished 

its appearance is very beautiful, for the whole internal structure of the 

coral is as well shown as it is in living specimens, and yet it is hard 

and compact as real marble.” The stone would be valuable could it be 

obtained in blocks of large size. Unfortunately it occurs in pieces of 

but a few pounds’ weight;t it is used therefore only for paper-weights, 
and small ornaments of various kinds. 

Maryland.—The principal marble quarries of this State are located 

near Cockeysville and Texas, some 16 miles north of Baltimore, on the 
Northern Central Railroad. Here there occurs a small and isolated area 

of Lower Silurian (?) dolomite of medium texture and pure white color 

that has been very extensively used for general building purposes in 

Baltimore and Washington and the neighboring towns, and to a less 

extent in Philadelphia. In the quarries the stone lies in large horizon- 

tai masses, and blocks 28 by 10 by 3 feet have been quarried entire. This 

stone was used in the construction of Christ Church in Baltimore, the 

Washington Monument, and the columns and heavy platforms of the 

Capitol extensions at Washington, D. C. 

Near Union Bridge, in Frederick County, there occurs a fine-grained 

and compact white magnesian limestone, but which has not been quar- 

ried to any extent. 

The only true conglomerate or breecia marble that has ever been util- 

ized to any extent in the United States is found near Point of Rocks, 

Frederick County, in this State. The rock, which belongs geologically 

to the Triassic formations, is composed of rounded and angular fragments 

of all sizes, up to several inches in diameter, of quartz and magnesian 

limestone imbedded in a fine gray calcareous groundmass. This com- 

position renders the proper dressing of the stone a matter of some diffi- 

culty, since the hard quartz pebble break away from the softer parts in 

which they lie, leaving numerous cavities to be filled with colored wax 

* Geol. of Iowa, vol. 2, p. 313. t White, op. cit., p. 316. 
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orshellac. Itshould therefore never be worked with hammer and chisel, 

but only with saw and grinding material, and no attempt made at other 

than plain surfaces. The stone was used for the pillars in the old 

Hall of Representatives in the Capitol at Washington, and a polished 

slab, 34 inches long by 20 inches wide, may be seen in the National 

Museum. The pebbles forming the stone are of so varied shades that to 

state its exact color is a matter of difficulty. Red, white, and slate-gray 

are perhaps the prevailing tints. On account of its locality this stone 

has been popularly called “ Potomac” marble, or sometimes ‘ calico” 

marble, in reference to its structure and spotted appearance. The for- 

mation from whence it is derived is said to commence near the mouth 

of the Monocacy River and to extend along the Potomac to Point of 

Rocks, and along the valley on the eastern side of the Catoctin Mount- 

ain to within 2 miles of I’rederick. The Curator is informed, moreover, 

that the same formation occurs in Virginia, near Leesburgh, and that 

here the quartzose pebbles are almost entirely lacking, thereby render- 

ing the stone much less difficult to work. 

Massachusetts.—Crystalline limestones and dolomites of such a char- 

acter as to assume the name of marble are now or have been in times 

past quarried in various towns of Berkshire County, in this State. The 

stones are all white or some shade of gray color, medium fine-grained in 

texture, and are better adapted for general building than for any form 

of ornamental work. 

The quarries at Lee were opened in 1852, and the stone has been used 

in the Capitol extension at Washington and the new city buildings in 

Philadelphia; but little of it has been used for monuments. In the 

quarries the stone lies very massive, and it is stated cubes 20 feet in 
diameter could be obtained if necessary. The Sheffield quarries were 

opened about 1838. The rock here is massive, with but little jointing. 

Natural blocks 40 feet square and 3 feet in thickness can be obtained. 

The Alford stone is used mostly for monumental work and appears very 

durable. Much of the marble from these localities contains small crys- 

tals of white tremolite which weather out on exposure, leaving the rock 

with a rough pitted surface. This is very noticeable in the exterior 

walls of the Capitol building at Washington, already noted. 

Missouri.—We have seen but few true marbles from this State, though 
colored marbles of fine quality equaling the variegated varieties of 

Tennessee are reported by Professor Broadhead as occurring in Iron, 

Madison, and Cape Girardeau Counties. The Iron County stone is re- 

ported as light drab in color, with buff veins. The outcrop occupies an 

exposure of several hundred feet of alow bluff on Marble Creek near 

the east line adjoining Madison County. The Madison County marble 

oceurs near Fredericktown, and is described as the best-appearing 

marble in the State both in regard to color and texture, the colors being 

red, peach-blossom, and greenish, beautifully blended. The stone is 

represented as very durable, but liable to tarnish on a polished surface 
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whéh exposed to the weather. The Cape Girardeau stone is repre. 

sented as of a variety of colors—purple, yellow, red, pink, gray, and 

greenish all being enumerated; the supply is unlimited. None of these 

marbles are at present systematically worked, owing to lack of capital 

and distance from market. Professor Broadhead further states that few 

of the marble beds of southeastern Missouri are thick enough to be eco- 

nomically worked, as there would be too large a portion of waste ma- 

terial. 
No pure white crystalline marbles are as yet known to occur within 

the State limits. Other stones capable of receiving a polish and suit- 

able for marble are stated to occur in the counties of Saint Louis, Saint 

Charles, Warren, Montgomery, Ralls, Calloway, Lincoln, Cooper, Pet- 

tis, Cass, Jackson, Livingston, and Clay. 

Montana Territory.—This Territory as yet quarries no marble or other 

stone of importance. There were exhibited, however, at the Centennial, 

in Philadelphia, 1876, and since then in the National Museum at Wash- 

ington, two samples from Lewis and Clarke County that are worthy of 

note, since they form the nearest approach to the imported Italian black 

and gold marble from the Spezzia quarries of any at present found in 

America. The rock is very close and compact, of a dark blue-gray color, 

and traversed by irregular wavy bands of varying width of a dull 

chrome-yellow color. So far as observed the stone is far inferior in 

point of beauty to its Italian prototype, and apparently would prove 

more difficult to work. 

New York.—The belts of Archaean dolomite which le to the north of 

New York City and cross the State in a northeasterly direction furnish 

a very fair quality of white and gray marbles that have at various 

times been quite extensively utilized. At present the quarries at Tuck- 

ahoe and Pleasantville, in Westchester County, furnish marble of good 

quality but of rather coarse texture. That from Pleasantville is par- 

ticularly remarkable in this respect, being made up of large snow- white 

crystals, often an inch or more in length, whence it derives its popular 

name of snowflake marble. On account of its coarseness it is not well 

adapted for carved work or for use in long columns. The Tuckahoe 

stone is not quite so coarse in texture and has been more extensively 

employed for building purposes. St. Patrick’s Cathedral, on Fifth ave- 

nue, New York City, is of this stone. At Sing Sing and Dover Plains 
are other quarries of rather coarse white dolomitic marble, but which 

are not extensively worked. 

A very coarsely crystalline light-gray magnesian limestone of Arch- 

aean age occurs at Gouverneur, in Lewis County. Although too coarse 

for carved work it answers well for massive structures, and, as it ac- 
quires a good surface and polish, is used tosome extent for ornamental 

work. It is believed to be durable, since gravestones in the vicinity 

which have been set upwards of seventy years still present clean and 

uniform surfaces, and are free from lichens and disecolorations of any 

kind. 
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Two excellent varieties of colored marbles oceur at Plattsburgh and 

Chazy, in Clinton County, in this State, and which are commercially 

known as * Lepanto”* and French gray. The first consists of a close, 

fine-grained gray groundmass with pink and white fossil remains, which 

are evidently crinoidal. The second is more uniformly gray and bears 

larger fossils. It is an excellent stone and, with perhaps the exception 

of the Tennessee marbles, has been used more extensively for mantels, 

table tops, tiling, and general interior decorative work than any other 

of our marbles. 

At Glens Falls, on the Hudson River, occurs an extensive deposit of 

dark blue-black magnesian limestone, certain strata of which furnish the 

finest varieties of black marble at present quarried in this country. The 

stone is very fine grained and compact, and, when polished, of a deep, 

lustrous black color, though the uniformity of the surface is sometimes 

broken by the presence of a small white fossil. A two-foot cube of this 

stone is in the Museum collections. The finest quality of this marble 

occurs in a single stratum some 12 feet in thickness. The poorer quali- 

ties are burned for lime, of which they furnish material of exceptional 

purity. Black marble is also quarried to some extent at Willsborough, 

in Hssex County. At Port Henry, in this same county, there is quarried 

a green and white speckled marble, composed of an intimate mixture of 

serpentine, calcite, and dolomite that has been used for interior deco- 

rative work. This stone has been noticed more fully under the head 

of serpentine. 

At Lockport there is extensively quarried a soft gray crinoidal lime- 

stone in which the fossils are frequently of a pink or bluish opalescent 

color. It is used to some extent for mantels and other ornamental pur- 

poses.t 
In the town of Warwick, in Orange County, there is found a beautiful, 

coarsely crystalline marble of a carmine-red color, sometimes slightly 

mottled or veined with white. But little of it has been used and the 
supply is reported as small. 

North Carolina.—Although no quarries of marble are at the present 

time worked to any extent in this State, there occur within its limits 

numerous deposits of most excellent material that only require enter- 

prise and capital to bring to a ready market. One of the most impor- 

tant of these is near Red Marble Gap, in Macon County. The rock is 

a beautiful bright flesh pink, sometimes blotched or striped with blue 

and yellow. The texture is fine and even, and it acquires an excellent 
surface and polish. The stone is stated by Professor Kerr to oceur in 

the side of the mountain in cliffs 150 feet or more in height, and blocks 
of almost any size can be obtained. It is quite different from any- 

*The Lepanto marble is figured on Pl. xxxi1 of the census report, where it is 
wrongly set down as from Isle La Motte, Vermont. 

tJ. S. Newberry in report on building and ornamental stones, Vol. m1 Inter. Ex, 
Reports, p. 158. 
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thing now in the market, and would doubtless find a ready sale if 

onee introduced. Other marbles of white or blue-gray color occur in 

Murphy, and Valley Town, Cherokee County; Warren Springs, Madi- 

son County, and near Marion, in McDowell County. Lack of trans- 
portation facilities at present is a serious drawback to the introduction 

of any of these into our principal markets. We have also seen small 
pieces of very compact deep blue-black crystalline limestone, taking a 

high polish and suitable for the finest grades of ornamental work, from 

near Nantehala, Swain County, in this State. Portions of the stone are 

traversed by a coarse network of pure white calcite veins that greatly 

added to its beauty. 

Pennsylvania.—The belt of Lower Silurian limestone that extends from 

Sadsbury and Bart Townships, in Lancaster County, in a general east- 

erly direction through Chester County, and through the western half 

of Montgomery County, includes within its area the only quarries of 

merchantable marble at present worked within the State limits. <Ac- 

cording to Professor Rogers* this belt forms the bed of a narrow valley 

some 58 miles in total length, extending from near Abington, in Mont- 

gomery County, to the source of Big Beaver Creek, in Lancaster County. 

The prevailing colors of the stone throughout the larger portion of this 

area are yellowish or bluish, and it is, as a consequence, suitable only for 

making quicklime or for ordinary rough building purposes. On the 

southern side of the valley, however, between Brandywine and Wissa- 

hickon Creeks, the stone has become highly metamorphosed and con- 

verted into a crystalline granular marble, white or some shade of blue in 

color, though often variously veined or mottled. All the quarries as yet 

opened are situated in Montgomery County, on the steeply upturned or 

overturned edges of the outcrops within half a mile of the southern 

edge of the formation between Marble Hall and the Chester County 

line. 

It is stated that quarries were first opened here about the time of 

the Revolutionary war, and that up to 1840 this stone was the favorite 

and almost only material used in the better class of stone buildings in 

and about Philadelphia. At about the latter date increased facilities 

for transportation brought the better varieties of eastern marbles and 

other stones into competition with it and its use has as a consequence 

considerably diminished. Among the important buildings constructed 

of the stone during its popularity were the United States custom-house 

and mint, the Naval Asylum, and Girard College, while the seemingly 

endless rows of red brick houses with the white marble steps, door 

and window trimmings are even now as characteristic of Philadelphia as 

are the brown-stone fronts of New York City. 

The sarcophagi for General and Martha Washington, at Mount Ver- 

non, are also of this material. While the Montgomery County stone 
—— 

* Rep. of First Geol, Sury. of Penna., Vol, I, p. 211. 
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has shown itself to be very durable, in point of beauty it falls far short 

of the marbles from the more Eastern States, and hence its use for any 

form of ornamental work has almost entirely ceased. There were, how- 

ever, on exhibition at the Philadelphia Exposition of 1876 (and since 

then transferred to the National Museum) samples of this limestone 

from along the Lebanon Branch of the Philadelphia and Reading Rail- 

road, some of which gave promise of great utility. I would mention 

especially two samples from Myerstown and Mill Lane. These are very 

fine-grained and compact, of a drab or bluish color on a polished surface, 

and traversed by wavy and very irregularly anastomosing, nearly black 

lines. They seem in every way admirably adapted for decorative work, 

though I am not aware that they have as yet been at all used for this 

purpose. Newberry states* that a fine variety of black marble oceurs 

in or near Williamsport, Lycoming County. I have never seen the 

stone and know nothing further regarding it. A black limestone that 

takes a fine polish and appears well suited for interior work is stated 

also to occur near the east end of Mosquito Valley, in the same county. 

For exterior work it is stated to be unsuited, as it splinters up badly on 

exposure. 

Tennessec.—The valley of East Tennessee is underlaid by limestone of 

Lower Silurian age that furnishes some of the finest and most beautiful 

grades of colored marbles at present quarried in the United States. 

The history of the quarrying industry in this part of the State, as 

given by Dr. Safford,t is substantially as follows: In April, 1838, the 

Rogersville Marble Company was formed by gentlemen in and near 

Rogersville, Hawkins County, for the purpose of sawing marble and 

establishing a marble factory in the vicinity. The company operated 

to a limited extent for several years, erecting a mill and selling several 

thousand dollars’ worth of material annually, most of which was used 

within the State limits. In 1844 the company sold out to a Mr. Rice, 

who shortly after sent a block of the light mottled, strawberry variety 

to the Washington Monument; another block was subsequently sent, 

in accordance with an act of the State legislature. These blocks at- 

tracted the attention of the building committee of the National Capitol, 
who finally decided on the adoption of the material for the interior 

decorative work in the extensions of that building. As a consequence, 

what was known as the Government quarry was opened, at a point about 

9 miles southwest of Rogersville, where the Holston River intersects 
the marble range. The rock here was in large part massive and the 

bed several hundred feet in width. Many thousand feet were taken out, 

being shipped by river and rail to Charleston or Savannah, and thence 

by water to Washington. Public attention having thus been drawn to 

the beauty of these stones, there has arisen a constantly increasing de- 

mand for them, to supply which other quarries have been opened, and 

* Rep. of Judges, p. 138, 139, t Geology of Tennessee, 
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now “Tennessee marble” is one of the widest known and most generally 

' used of our ornamental stones. 

At the present time the most extensive quarries are situated in Knox 

and Hawkins Counties. The prevailing colors found here are chocolate 

red and white, often coarsely variegated and fossiliferous; though finely 
and evenly erystalline varieties of a beautiful pink or “ strawberry ” 

color, with scarcely a trace of fossil remains, also occur. All of them 

cut to a sharp edge and acquire a beautiful and lasting polish not ex- 

celled and rarely equaled by any foreign or domestic marbles. Of for- 

eign marbles, so far as the writer is aware, they have no exact counter- 

part, but perhaps resemble the “ Rosso de Levanto” from Spezia, or 

the Persian “fiorto,” more closely than any other that can be men- 

tioned. 

Besides the localities above mentioned, colored marbles occur in the 

following counties in this part of the State: Hancock, Grainger, Jeffer- 

son, Roane, Blount, Monroe, McMinn, and Bradley ; some also occur in 

Meigs, Anderson, Union, and Campbell Counties. The Hawkins County 

marble is part of a comparatively short belt of Trenton and Nashville 

rocks lying west of Rogersville. It is some 16 or 17 miles long, and 
from 50 to 300 feet in thickness. The supply is therefore practically 

unlimited and inexhaustible. The best variety of the stone is used only 

for ornamental work, owing to its high price, being valued at from $2 

to $3 per cubic foot delivered at the nearest railway station. 

The Knox County quarries are mostly situated within a few miles of 

the city of Knoxville. According to Dr. Safford* the entire thickness 

of the marble bed here is some 500 feet, the different layers of which 
vary from chocolate red and white variegated varieties through grayish 

white, pinkish, and more rarely greenish colors. The most esteemed 

variety has when polished a brownish red color, with white spots and 

clouds, due to fossil corals and crinoids. The grayish white variety, 

which is the nearest approach to a truly white marble of any now 

found in the State, is greatly esteemed for tombstones, monuments, til- 

ing, ete., and is said to be very durable, tombstones which have been 

exposed for upward of thirty years showing no signs of disintegration 

or wear. Both the Hawkins County and Knox County stones are very 

strong and heavy, weighing about 180 pounds per cubic foot, which is 

some 14 pounds heavier than granite. Quite similar variegated marbles 

are said to occur in many of the counties of the Cumberland table-land, 

as in Franklin County, on the Elk River; at the Oil Springs, on Leipor’s 

Creek, in Maury County. Some of the marbles of this latter place 

have a grayish groundmass, with fleecy clouds of red and green.t 

A beautiful olive-green fossiliferous marble is also found in the elev- 

enth district of Davidson County, though the extent of the deposit is 

not known by the writer. Near Calhoun, in MeMinn County, just south 

cae Op. cit., pages 236, 237. 

t Tennessee and its Agricultural and Mineral Wealth, by J, B, Killebrew, page 149, 
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of the Chilhowee Mountain, occur breccia marbles or exceptional beauty, 

of pink and olive-green colors. One quite unique stone from this local. 

ity is composed of a grayish-ground mass, with large rounded and angu- 

lar fragments of a lemon-yellow color. These same marbles also occur 

in Greene, Cocke, Sevier, and all the counties of the Unaka range, but 

they are not much worked, on account of the hardness of the included 

fragments.* 

Dove-colored marbles are stated by the same authority to occur a few 

niles south of Manchester, Coffee County, and in Wilson and Davidson 

Counties. Dark limestones, almost black when polished, and often 

traversed by veins of calcite, forming a good black marble, are not un- 

common, occurring in the vicinity of Jonesborough, Washington County, 

Greeneville and Newport, Cocke County, on the Pigeons, in Sevier 

County, and also in McMinn and Polk Counties. They are at present 

but little used. 

Colored marbles are also said to oceurt in the Western Tennessee 

Valley, which, though somewhat inferior in point of beauty to those of 

the Hast Valley, are still valuable stones. Perry, Decatur, Wayne, and 

Ilardin Counties are mentioned as offering the best facilities. On Shoal 

Creek, in Lawrence County, are said to be beds of fawn-colored or 

brownish-red marbles, some 40 feet in thickness and extending on both 

sides of the creek for a distance of 15 miles. The stone is often varie- 

gated by fleecy clouds of green or red-green and white colors. Owing 

to lack of transportation facilities it is not now in the market. In Wil- 

son and Davidson Counties other beds of bluish or dove-colored marble 

occur, and in Rutherford County is a bed of pale-yellow marble with 

serpentine veins of red and black dots. The extent of the deposit is 

not known, aud at present the stone is seen only in the form of small 

objects for paper-weights and curiosities. 

Texas.—The resources of this State are as yet but little known. 

There have been received at the National Museum several samples of 

compact, light-colored cretaceous limestones, from the vicinity ot Austin, 

Travis County, though few of them are of such quality as to be used 

as marbles. There was on exhibition at the New Orleans Exposition 

in 188485 a marble fire-place and mantel of Austin marble that was 

worthy of more than passing notice. The stone was compact, very light 

drab in color, and interspersed with large fossil shells and transparent 

calcite crystal. This composition would render some care necessary in 

cutting, but the final result would seem to justify theoutlay. The marbles 

received from Burnet and vicinity present a variety of colors, some of 

which are very pleasing. They range from blue-gray and distinetly crys- 

talline to very fine and compact forms, designated as “ mahogany-red,” 

“red and white,” “ purple variegated,” etc. The “ mahogany-red” is dull 

in color, and traversed by a net-work of lighter lines. It is too hard and 

brittle to work economically. The most promising variety is the purple 

* Geology of Tennessee, p. 221. t Min. Resources of Tennessee. 

H, Mis. 170, pt. 2 25 
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variegated. This presents an extremely compact base of a grayish, 

or light lavender-tint, which is traversed by fine, irregular lines of a red 

and purple color. The stone acquires an excellent surface and polish, 

but is so hard as to work with great difficulty. 

Utah.—A yellowish white crystalline limestone, that can scarcely be 

called a marble, was received at the Museum from Payson, in this Terri- 

tory, and a compact nearly black stone, interspersed with numerous 

white fossil shells, from the San Pete Valley. Neither stone can lay 

any claim to beauty, though possibly the last mentioned might be made 

to do as marble under certain circumstances. 

Vermont.—Since this is the leading marble-producing State of the 

Union a brief description of the chief geological features of the marble 

formations may not be out of place here. According to Professor 

Brainard* this formation extends along the western borders of the 

States of Connecticut, Massachusetts, and Vermont, between the Green 

Mountain elevation, which extends from the Canada line nearly to Long 

Island Sound, and the intermittent Taconic Mountains, which extend 

south of Lake Champlain, and in places admit the marble veins within 

the border of New York. Of these immense formations, which are from 

1,000 to 2,000 feet in thickness, the lower portion, known to geologists 

as the calciferous (300 to 400 feet in thickness), is for the most part 

siliceous, partaking of the nature of the sandrock that underlies it. 

The upper portion, known as the Trenton (500 to 600 feet in thickness), 

is impure from the presence of clayey matter, partaking of the nature of 

the slate formation that overlies it. Only certain layers of the middle 

portions seem to have been fitted by their original constitution for the 

production of marble. 

These stratain Rutland and Addison Counties appear in two parallel 

lines about 2 miles apart, stretching from the north line of Middlebury 

to the south line of Rutland, and are from 100 to 200 feet in thickness. 
The limits of the formation may be best understood by reference to 

the accompanying map (Plate vit), redrawn from Professor Brainard’s 

report.t 
Professor Hitchcock { conveniently divides the marbles of this State 

into four groups or classes: (1) the common white and bluish or Kolian 

marble (so called from its occurring extensively on Mount EKolus) ; (2) 

the Winooski; (3) the variegated of Plymouth, and (4) the dark, almost 

black, of Isle La Motte. Of these the Eolian is most abundant by far, 

and is most extensively quarried. In texture the stone is fine-grained 

and often saccharoidal, though less so than the Italian marbles. In 

color it varies from pure snowy white through all shades of bluish, and 

sometimes greenish, often beautifully mottled and veined, to nearly 

black, the bluish and black varieties being as arule the finest and most 

durable. 

ies The Marble Border of Western New England, p. 9. 

t By permission of the Middlebury Ilistorical Society. 

{ veology of Vermont, Vol. I, page 762. 
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The stone occurs in beds usually but a few feet in thickness, which 

rary considerably in color, so that several grades, from pure white 

through greenish, bluish, and almost black, may be taken from the 

same quarry.* Asa rule the best marbles in the State occur where the 

beds or strata stand at high angles, as at West Rutland. The quarries 

themselves at this village lie along the western base of a low range of 

hills, which, to the ordinary observer, give no sign of the vast wealth 

of material concealed beneath their gray and uninteresting exterior. In 

quarrying, the best beds are selected, and upon their upturned edges 

excavation is commenced, first by blasting, to remove the weathered 

and worthless material, and afterward by channeling, drilling, and wedg- 

ing; no powder being used lest the fine massive blocks become shat- 

tered and unfit for use. The quarry thus descends in the form of a 

rectangular pit, with almost perpendicular, often overhanging, walls, to 

a depth of sometimes more than 200 feet, when the beds are found to 

curve to the eastward and pass under the hill, becoming thus more 

nearly horizontal; in following these the quarry assumes the appear- 

ance of a vast cavern from whose smoke-blackened, gaping mouths 

one would little suppose could be drawn the huge blocks of snow-white 

material lying in gigantic piles in the near vicinity (see Plate 1). Some 

of the quarries have been partially roofed over to protect them from 

snow and rain, and seem like mines rather than quarries. The scant 

daylight at the bottom is scarce sufficient to guide the quarryman in 

his work. As one peers cautiously over the edge into the black and 

seemingly bottomless abyss, naught but darkness and ascending smoke 

and steam are visible, while his astonished ears are filled with such an 

unearthly clamor of quarrying machines, the puffing of engines, and the 

shouts of laborers, as is comparable with nothing within the range of 

our limited experience. 

The stone taken from the quarries is worked up in the companies’ . 

shops in the immediate vicinity or shipped in the rough as occasion de- 

mands. The supply is used for monumental, decorative, or statuary 

work and general building. 

Other quarries in which the Stone so closely resembles that of Rut- 

land as to need no special description, are situated at Mast Dorset and 

Dorset, Wallingford, Pittsford, Sutherland Falls, Brandon, and Mid- 

dlebury. At Sutherland Falls the stone is very massive, and large 

~ * Professor Hitcheock (Geology of Vermont, Vol. 11, p. 764) gives the following fig- 

ures relative to the marble-beds at one of the West Rutland quarries, beginning at 

the eastern side or top layer: 

“I 1. Upper blue layer, 4 feet thick. | 

2. Upper white layer, 3 feet 6 inches 

. Wedged white layer, from 8 inches to 

2 feet 6 inches thick, 

thick, hiss Muddy layer, 4 feet thick. 

3. Gray limestone layer, 5 feet thick. | 9. Striped green layer, 4 feet thick. 

4. White statuary layer, 3 feet thick. 10. Camphor-gum layer, 3 feet thick. 

5. Striped layer, 1 foot 8 inches thick. | 11. White layer, 9 feet thick. 

6. New white layer, 4 feet thick. | 12. Blue layer, 3 feet 6 inches. 
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blocks are taken out for building purposes. Some of the most valu- 

able, according to Professor Seely,* are known as the dark and light 
mourning vein varieties. The dark mourning vein has a ground of deep 

blue, while lines, nearly black, run through it in a zigzag course, pre- 

senting a beautiful appearance. The light mourning vein has similar 

veins, but the ground is lighter. The quarries at this place are de- 

scribed by Professor Seely as being in the form of a hollow cube cut 

into a hill with perpendicular walls on the north and west rising to a 

height of nearly 100 feet, open to the sky, and with an acre of rock 

forming its horizontal marble floor. Over this floor are running chan- 

neling machines, cutting out long parallel blocks which are afterwards 

cut up into convenient size, lifted from their beds, and taken to the mills 

to be sawn. Some sixty gangs of saws are kept running here day and 

night during the busy season, and not less than five hundred persons, all 

told, are employed in and about the quarries. The workmen are of many 

nationalities, including English, Scotch, Welsh, Irish, Canadian, and 

Italian. 

As stated by Professor Hitcheock,? the beds of the Holian variety of 

marble are not restricted to one locality but extend over a large portion 

of western Vermont, the formation in which it occurs extending the entire 
length of the State, usually interstratified with siliceous and magnesian 

limestones. The strata vary in thickness from a few inches to 6 or 8 

feet, the thickest beds being usually found where the marble is coarse- 

grained and friable. J‘rom Dorset the beds thin out toward the north, 

the more northerly beds, though thinner, usually furnishing the finer 

grained and more compact stone. It is statedt that Pittsford has 

the honor of having one of the earliest quarries in the State, if not 

the earliest, Jeremiah Sheldon having worked marble here as early 

as 1795. There are three beds or veins of marble running through 

the town, north and south. The most easterly has a breadth of 

some 200 feet, and the stone is of the same character as that at Suther- 

land Falls or Proctor, as the town is now called. The middle bed 

is separated from the first by about 200 feet of lime rock. The bed 

itself is some 400 feet wide, and the stone varies in color from pure 

white to dark blue. The third or west bed which is thought to corre- 

spond to that of West Rutland is about half a mile west of the central 

and is about 400 feet wide. The stone is dark-blue and often beauti- 

fully mottled. Some of the beds here, as at West Rutland, furnish a 
beautiful snow-white saccharoidal stone suitable for statuary purposes, 

for which it has been used to a slight extent. The Vermont statuary 

marble, however, differs from its Italian prototype, in being of a dead 

white color and lacking the mellow, waxy luster so characteristic of 

the Italian stone. 

* Op. cit., p. 41. hae 
t Geology of Vermont, Vol. 11, p. 772. 

{The Marble Border of Western New England, p. 46, 
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Several outerops of marble occur in Middlebury, and which have been 

worked for many years past; but in consequence of the thinness of the 

beds, their badly-pointed structure, and the interstratification of a mag- 

nesian state that produces numerous “ rising seams,” it is quite difficult 

to obtain perfectly sound blocks of large size.* 

The quarries in Dorset are situated mostly upon the sides of Mount 

Kolus, or Dorset Mountain, as it is also called, a section of which (after 

Hitcheock) is here given. 

ComrseGratr 
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The thickness of the slaty cap rock is estimated by Hitchcock at 498 

feet, and the various beds of limestone below at 1,970 feet. Although 

but a small portion of this is suitable for quarrying, still the supply is 

readily seen to be inexhaustible. The prevailing colors of the stone, as 

at Rutland, are white and bluish, variously mottled and veined. Ac- 

cording to Professor Seely t the first quarry opened in Dorset was by 

Isaac Underhill, in 1785; the stone being used chiefly for fire-jambs, 

chimney-backs, etc. The first marble grave-stones ever furnished here 

were the work of Jonas Stewart, in 1790. , 
The bed of primordial rock known to .geologists as the “red sand- 

rock,” which occur in the northwestern part of the State, bordering on 

rere Champlain, is, as a rule, a hard, dark-red eS aetorane) containing 

some 8 or 9 per cent. of potash, with about the same amounts of iron 

and lime. The entire formation, which is some 2,000 feet in thickness, 

is, however, by no means uniform in composition, but includes consid- 

erable beds of limestone, dolomite, slate, and shale. [t is the dolomitie 

layer which farnishes the peculiar red-and-white mottled stone popu- 

larly known as Winooski marble. According to a writer in the Amer- 

ican Naturalist, t the beds of this marble appear first one or two miles 

north of Burlington and extend in a somewhat interrupted series north 

through Saint Albans, and end between that place and Swanton, More 

than thirty years ago a quarry was opened in this rock about 6 miles 

from Burlington, but owing to the hardness of the stone the enter- 

prise proved a anne and the quarries were abandoned. Later quarries 

were opened at Saint Albans, and still more recently were re-opened at, 
Rurlington, the stone being used largely for flooring-tiles, wainscot. 

ings, and general interior decorative work. As a rule the stone is erys- 

talline and very hard, much harder than ordinary marble, Its color is 

Sine -Rraine 

ss Geology of Vermont, Vol. il, p. 769. 

t Op. cit., p. 36. 

{George H. Perkins, American Naturalist, Feb., 1881. 



390 REPORT ON NATIONAL MUSEUM, 1886. 

quite variable, though some shade of red mottled with white usuaily 

predominates. Some varieties are beautifully light pink and white, or 

pink and deep-blue gray or greenish. The very common chocolate-red 

and white variety is put upon the market as Lyonaise marble, and is 

used largely for tiling, its natural color being often rendered darker by 

oiling. 

Chemically the stone is a dolomite, though varying widely in com- 

position in samples from different localities. Some samples show a very 

decided brecciated structure, while in others this entirely disappears. 

It is as arule very hard to work, and,as exhibited in the capitol 

Albany, the surface is often disfigured by irregular cavities and flaws 

which are rather unsightly. The color is said to fade on exposure to 

the weather, and hence the stoneis used mostly for interior work. 

An excellent outcrop of this marble occurs on the shore of Mallet’s 

Bay, in the town of Colchester. The strata at this point are nearly 

horizontal, and in many places form the banks of the lake. One of the 

best quarries is so situated that a vessel can be brought up alongside 

and loaded with blocks with as much ease as they are usually loaded 

upon carts or cars at inland quarries. The stone occurs in beds varying 

in thieknes from 1 to 6 feet, and blocks of almost any size can be ob- 

tained. It is hard to work, but as a consequence is very durable when 

onee finished, being not easily scratched or scarred. 

The best developments of the rock for marble quarrying are at Col- 

chester, ds already mentioned, Milton, Georgia, Saint Albans, and Swan- 

ton. At the last-named place there also occurs a beautiful gray marble, 

with angular fossil fragments of a white and pink color, identical with 

the “Lepanto” marble of New York. There is also a fine and compact. 

dove-colored marble here, admirably adapted for decorative work, but 

the quarries are now ananiloned! 

The Plymouth marble, so called, is a quite pure dolomite, an analysis 

by Dr. Hunt resulting as follows: 
Per cent. 

Carbonate of lime....-. Ae enn Hee mite nein ME ae ONS SCS GOO OGU a OaS Gris 

Carbonateroh mam mestaye jaye see eee celle cele sae eee =e ee ate tee ee 44.7 

Oxyderohinon: andralamn a see ee ace tele oa ee anita sive elec ae ferent atalayatattslalatat= eeu tel bs) 

99.9 

The stone oecurs in the taleose-schist formation near the center of 
the town of Plymouth, at an elevation of 250 feet above the Plymouth 

pond. Quarries were opened here about 1835, but were soon abandoned, 

as the demand at that time was almost altogether for white marble. The 

beds dip 60° to the east, and the quarry walls, which have been exposed 

to the weather for twenty years, seem unaffected. In color the stone is 

blue or bluish-brown, diversified with long stripes and figures of various 
shapes in white. It is fine grained and compact, splitting with equal 

facility in every direction.* 

ts Geology of Vermont, Vol. Isp. 776. 
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The Isle La Motte marble derives its name from Isle La Motte, in 

Lake Champlain, where it occurs in considerable abundance. It also 

occurs on several other islands in this lake and upon its banks in many 

places. According to Professor Hitchcock* this was the first marble 

worked in the State, quarries having been opened prior to the Revolu- 

tionary war. Tlie stone, which is largely used for flooring-tiles, is very 

dark, almost black in color, and highly fossiliferous, having undergone 

less metamorphism than the marble in the interior of the State. So far 

as the author has observed its color and texture are such as to preclude 

its obtaining a high rank for purely decorative purposes, but for floor- 

tiling ismuch esteemed and very durable. Fossil shells of great beauty 

are not uncommon, and, being snowy white in color, show up in strong 

contrast to the dark paste in which they are embedded. 

Virginia.—The extensive area comprehended under the title of the 

Valley of Virginia embraces “all the portion of the State having for 

its eastern boundary the western slope of the Blue Ridge and its inflected 

continuation, the Poplar Camp and Iron Mountains, and for its western, 

the Little North and a portion of the Big North Mountain, with the 

southern prolongation of the former, Caldwell and Brushy Mountains ; 

and near its southwestern termination the line of knobs forming the 

extension of Walker’s Mountain.” t 
The central portion of the valley as thus outlined is underlaid largely 

by limestones of Silurio-Cambrian age, which are in several places, ac- 

cording to the authority above quoted, capable of yielding good mar- 

bles. The special varieties mentioned are: (1) a dun-colored marble 

met with near New Market and Woodstock, and on the opposite side of 

the Massanattep Mountain in Page County ; (2) a mottled bluish mar- 

ble to the west of New Market; (3) a gray marble occurring some three- 

fourths of a mile in a southeasterly direction from Buchanan, in Bote- 

tourt County; (4) a white marble of exquisite color and fine grain 

about 5 miles from Lexington, in Rockbridge County; (5) a red mar- 

ble occurring only in the Cambrian formations lying among the mount- 

ains in the more southwestern counties; and (6) a shaded marble found 

in Rockingham County. This last is said to be compact, susceptible of 

a beautiful polish, and of a yellowish gray and slate color. None of 

the above have as yet received more than a local appiication. 

At Craigsville, in. Augusta County, there occurs a gray, sometimes 

pink-spotted encrinal limestone which acquires a good polish, and 

though in no way remarkable for its beauty is capable of extensive ap- 

plication for furniture and interior decoration. The Archman area to 

the eastward of the Valley of Virginia also includes sundry areas of 

workable marble. It is stated by Rogerst that ‘near the mouth of 

the Tye River (in Nelson County) and the Rockfish, a true marble is 

* Op. cit., p. 776. i a 
t Rogers, Geol. of the Virginias, pp. 203, 204. 

t Op. cit., pp. 81-83. 
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found, of a beautiful whiteness and of a texture which renders it sus- 

ceptible of a fine polish as well as being readily wrought with the chisel. 

A few miles from Lynehbyrgh, in Campbell County, a good marble is 

likewise found.” ‘The Tye River marble and one or more analogous 

veins” are furtber stated to “have all the characters of a statuary 

marble of fine quality, and should not some peculiarity, as yet unper- 

ceived, prevent their application to the purposes of the sculptor, they 

will no doubt be looked upon as very valuable possessions.” The writer 

has seen none of the material from this locality. White and pink 

marbles of excellent quality also occur in the vicinity of Goose Creek, 

in Loudoun County. We have seen samples of the white, which for 

purity of color, fineness of grain, and general excellence, are not ex- 

celled by any marble now quarried <n the United States, but the extent 

of the deposit is as yet unknown. 

The stalagmitic deposits upon the floors of the caverns at Luray, in 

Page County, furnish, when cut, occasional fine pieces of the so-called 

onyx marble, but the stone is too easily fractured and too uneven in 

texture to be worked economically, even were the deposits of sufficient 

extent to warrant the opening of quarries. I am informed by Prof. G. 

B. Goode that it is a common thing to find mantels of stalagmitie 

marble in the dwellings of Virginia. These are, however, always made 

from blocks found loose in the field or in caves near at hand. 

(4) LIMESTONES AND DOLOMITES OTHER THAN MARBLES. 

Alabama.—A dark compact limestone has been received at the Mu- 

seum from Calera, Shelby County, and a light-colored, finely fossilifer- 

ous one from Dickson, in Coibert County. ‘The last mentioned closely 

resembles in general appearance the celebrated limestone from Bedford, 

Ind., to be noticed later. It appears of good quality, and works readily. 

Arkansas.—Oolitiec limestone suitable for building, and having the 

reputation of being very durable,is stated by Mr. Owen * to occur near 

Batesville, in Independence County. 
Colorado.—The collections show from this State a coarse, reddish 

limestone from Jefierson County, and also a very compact, finely erys- 

talline black stone, traversed by a coarse net-work of very fine white 

lines, from Pitkin in Gunnison County. This last stone takes a polish, 

and might almost be classed as a marble. Neither stone is now quar- 

ried to any extent. 

Florida.—This State at present furnishes seareely anything in the 

line of building stone, nor is there much demand for any other form of 

building material than wood. On Anastasia Island, about 2 miles from 

Saint Augustine, there was formerly quarried to a considerable extent a 

very coarse and porous shell limestone which was used in the construe- 

tion of the old city of Saint Augustine and of Fort Marion, which was 

*Geol. of Ark., Vol. 1, p. 220. 
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built about the middle of the eighteenth eentury. The rock is com- 

posed simply of shells of a bivalve mollusk more or less broken and 

cemented together by the same material in a more finely divided state. 

Fragments of shells an inck or more in diameter occur. The rock is 

loosely compacted and very porous, but in a mild climate like that of 

Florida is nevertheless very durable. The quarries were opened up- 

wards of two hundred years ago, but the stone is not now extensively 

used, owing in part to the dampness of houses constructed of it, and in 

part to the cheapness of wood. The rock, whichis popularly known as 

Coquina (the Spanish word for shell), is of Upper Eocene age. In the 

quarries the stone lies within a few feet of the surface, and can be cut 

out with an ax, in sizes and shapes to suit. 

The oolitic limestone oceurring at Key West has been quarried and 

used in the construction of numerous private and public buildings in 

that vicinity. 

Kansas.—The limestones and dolomites of this State are, as a rule, 
of a light color, soft and porous and incapable of receiving a polish 

such as will fit them for any form of ornamental work. Many of them 

are cellular and loosely compacted, being made up in large part of a 

small fossil rhizopod about the size of a grain of wheat and known 

under the name of fusulina. Such stones are obviously unfitted for 

exposed work in localities subject to great extremes of temperature, 

although they may be very durable in mild or dry climates. Those at 

present quarried are almost without exception of Carboniferous or 

Permian age, and occur only in thin beds, varying from a few inches 

to 8 or 10 feet in thickness. 

Near Irving there occurs a light-colored, soft, thin-bedded_ stone, 

which, though not quarried during the census year, has in times past 

been used for building purposes in Atchison and Kansas City. It is 

soft and easily quarried and for ordinary construction requires but 

little dressing. At Frankfort a similar stone occurs which has been 

used to some extent for buildings, though principally for foundations. 

Some of the stone from these localities are of very poor quality, being 

soft and quite cellular through the breaking away of the small fossils 

above referred to. Atchison, in the same county, has quarries of a 

darker, more compact stone, which are worked for local use. 

In the vicinity of Topeka there are quarried light-colored, compact, 

finely fossiliferous dolomites and limestones which work very readily, 

and which have been used in the construction of about thirty-five 

common buildings in that city, besides a church, school, and opera 

houses in Emporia. They have also been used in Parsons, in Labette 

County, and neighboring towns in Missouri. 

Near Lane, in Franklin County, gray and buff limestones are quarried 

and used quite extensively in Ottawa and Garnett, in the same State, 

though some have been shipped to Chicago. The buff variety is some- 

times oolitic, resembling to some extent the Bedford (Indiana) stone. 
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The texture is firm and compact, and it acquires a good surface and 

polish. The gray variety is coarser, and often somewhat cellular, owing 

to the imperfect filling of the spaces between the fossil particles of 

which it is composed. A section of the quarry shows the gray stone 

to occur in a bed about 4 feet in thickness, and the buff oolitic about 6 

feet in thickness, the layers of which vary from 18 to 24 inches each. 

Near Marion Center, in Marion County, there is quarried a light-drab 

cellular magnesian limestone of Permian age, that has been used in the 

construction of the asylum for the blind and insane at Wyandotte and 

Topeka, in this State. Similar stones are quarried at Cottonwood, in 

Chase County. The stratum of quarry rock here is some 6 feet in 

thickness and blocks of any desired size and of thickness not ex- 

ceeding 24 feet can be obtained. The principal markets for these stones 

are Kansas City, Mo.; Lincoln and Omaha, Nebr.; Pueblo and Denver, 
Colo., and Atchison, Topeka, and Leavenworth, Kans. 

In the vicinity of Fort Scott are some half a dozen irregularly worked 

quarries which furnish stone for building foundations and pavements 

in the near vicinity. The stone is dark colored, fine grained, and semi- 

crystalline, and is said to stand the wear of from ten to fifteen years’ 

exposure very well. It turns toa brownish color on long exposure and is 

strong enough for ordinary structures. Thestone quarried at Winfield 

is a light-colored, fine-grained cellular rock and so soft as to be quarried 

by means of plug and feathers only, the holes being first bored by 

means of a common auger without point. It is a handsome stone and 

has a good reputation for durability. It is used mostly in this State, 

though some is shipped to Kansas City, Mo.* 

Many of the towns in Butler County produce fine-grained, light-col- 

ored limestones suitable for rough building in the immediate vicinity, 

but not at all suitable for ornamental work. 

Tllinois.—No siliceous erystalline rocks of any kind are to be found 

within the State limits, almost the entire product being limestone or 

dolomites, with a few quarries of sandstone, which are noticed on p. 448. 

The most notable of the limestones of this State is the fine-grained, 

very light-colored Niagara stone, quarried in the vicinity of Lemont and 

Joliet, in Will County. According to Professor Conover,t the Lemont 

quarries lie on both sides of the Dlinois and Lake Michigan Canal, and 

the beds of stone are quarried to their lower limits through a variable 

thickness of from 12 to 40 feet. The stone here is uniformly a fine- 

grained, homogeneous, light-drab limestone, occurring in beds from 6 

to 24, and sometimes 30 inches in thickness. The beds are divided ver- 

tically by seams occurring at intervals of from 12 to 50 feet, and con- 

tinuing with smooth faces for long distances, and also by a second set 

running nearly at right angles with the first, but only continuous be- 

tween massive joints and at irregular intervals. This structure renders 

*Professor Brodhead in Report of Tenth Census, pp. 275-277. 

t Report of Tenth Census, p. 221. 
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the rock very easily quarried and obtainable in blocks of almost any 

required dimensions. The stone is soft and easily worked, taking read- 

ily asmooth surface, but no polish. Jt ean be turned on a lathe, and is 

made into balustrades and other forms of ornamental work. It can be 

carved in bas-relief, but is not sufficiently tough for high reliefs that are 

to be exposed to the weather. To produce smooth surfaces for flagging, 

ete., the stone is planed by machines somewhat similar to those used in 

planing iron. The stone from the immediate vicinity of Lemont is said 

to contain less iron and to tarnish less readily than that a few miles 

distant at Joliet. 

The stone in the quarry contains much- moisture, and during cold 

weather care has to be taken to avoid injury by freezing until the quarry 

water has evaporated. This causes a considerable annual expense in 

making earth protections, except in those few quarries that are so situ- 

ated that they can be flooded with water during the winter months. 

The quarries extend for nearly 4 miles below Lemont, where a gap oc- 

curs, to just below Lockport, from which point a line of closely-adjoining 

quarries extend to below Joliet. The finer varieties of the stone do not 

seem well fitted for heavy masonry in damp situations. Fine clay seams 

abound, which are invisible when the stone is first quarried, and which 

under favorable circumstances do not develop at all, but when exposed 

to heavy pressure or to alternate moisture and dryness, accompanied by 

frost, they are soon developed, and often render the stone worthless. 

Zven the best varieties of the stone tarnish after a short exposure, es- 

pecially in cities where soft coal is burned. 

The Joliet quarries extend from a point about a mile below Lockport 

to the same distance below Joliet. Two distinct varieties of stone occur. 

That quarried from the lower beds on the right bank of the river is 

as a rule rougher, more coarsely textured, and tarnishes more readily 

than that from the higher levels. It is now but little used, except for 

heavy masonry. In the quarries back from the river, on the higher 

levels, the stone is fine grained, more homogeneous, and in this respect 

fully equal to the Lemont stones. The beds now worked are from 3 to 

4 feet in thickness, and large blocks are obtainable. Most of it seems 

to weather-stain rather more than that from Lemont. The value of the 

stone quarried at these two places is probably fully equal to that of all 

the other stone quarried in the State.* 

Three large quarries are worked in these same formations at Batavia, 

but as a rule the stone is coarser and more difficult to work than those 

just described. Other quarries oecur at Thornton and Blue Island, 

deeper portions of the quarries now furnish “bluestone.” The difference results 

from the difference in amount of oxidation of the small amount of iron disseminated 

through the whole mass, the change having resulted from atmospheric influences, 

The same change must ultimately take place in all the bluestone which is brought to 

the surface. (Geology of Illinois, Vol. Iv, p. 220.) 
, 
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of the Museum collection. Within the city limits of Chicago there is 

quarried from this same formation a coarser somewhat cellular stone, 

that from its unique character perhaps merits a special description. 

According to Hunt* this stone when pure is a nearly white granular 

crystalline dolomite, containing 54.6 per cent. carbonate of lime. It, 

however, contains so large a portion of bituminous matter, that blocks 
sometimes become quite black on exposure. The color fades somewhat 

in time, but the petroleum odor is often perceptible for long distances. 

The stone has been used to some extent for building purposes, as notably 

in the First Presbyterian Church in Chicago. The gummy bituminous 

matter causes the dust from the streets to adhere to exposed surfaces, 

thus giving the buildings a peculiar antique appearance. We are in- 

formed by Mr. Batchen that this pseudo-antique appearance is greatly 

admired by some. The presence of the bitumen is beneficial in at least 

one respect, in that it renders the stone less pervious to moisture, and 

hence less liable to disintegration by freezing. This stone is repre- 

sented by an 18-inch cube in the Museum collections. 

Lower Silurian (Trenton) limestones and dolomities are quite exten- 

sively quarried in Jo Daviess County, and make a handsome and very 

durable building material. Calhoun, Alexandria, and Ogle Counties 

also furnish good material, but which, for lack of space, can not be de- 

scribed here. At various points in Whiteside and Hopkins Counties 

there are outcrops of limestones belonging to the Cincinnati group, a 

part of which will furnish durable building material. The stone needs, 

however, to be selected with the greatest care, since all the beds are not 
of equal quality. 

At Jonesborough, in Union County, there oceurs a fine, even-grained, 

compact, beautifully oolitie stone that cuts to a sharp even edge, and 

seems admirably adapted for carved work and general building pur- 

poses as well. Specimens in the National Museum are of a lighter color 

than the Bedford, Ind., oolotic stone and take a better polish. We 

have had no means of ascertaining its lasting qualites, but it is stated t 

to be liable to injury from frost when exposed in damp places. The 

stone is of the Carboniferous age. Other oolitic stones occur at Rose- 
clair, in Hardin County. They are of a dark bluish-gray color and take 

a good polish. 

There are many other localities in the State which furnish excellent 

varieties of building stone. These can not be mentioned here for lack 

of space. Interested parties are therefore referred to the catalogue of 

the Museum collections and to the report of the Tenth Census. 

indiana.—Few of the limestones at present quarried in the United 

States exceed in reputation and beauty the fine-grained oolitic stone 

of sub-Carboniferous age from the vicinity of Bedford, in this State, 

and popularly known as “ Bedford limestones.” The rock is of fine and 

* Chemical and Geological Essays, p. 172. 

+t Report of Tenth Census, p. 225. 
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even texture, and is composed of small rounded concretionary grains 

of about the size of a grain of mustard seed compactly cemented to- 

gether by crystalline lime or calcite. The stone is soft, but tenacious 

(specimens having borne a pressure of 12,000 pounds per square inch), 

and works readily in every direction. It is therefore a great favorite 

for carved work, and is used more extensively for this purpose than any 

other of our limestones. No better example of the adaptability of the 

stone for this purpose can be given than the elegant mansion of Mr. C. 

J. Vanderbilt, on Vifth avenue, in New York City. Unfortunately, as 

is usually the case with light limestones, this stains badly in cities where 

there is a great amount of manufacturing, as is only too well illustrated 

in the case referred to. 

Although the quarries have been worked systematically for but a few 

years, the stone is already widely known, and is coming into very gen- 

eral use in nearly every city of importance in the country. At the 

principal quarries, which are situated near Bedford, Lawrence County, 

the stone occurs in a solid bed, that has been worked to a depth of 40 

feet without reaching the bottom. 

Stones very similar in general appearance, but not always so dis- 

tinetly oolitic and often containing a considerable percentage of bitu- 

minous matter, also occur and are extensively quarried at Ellettsville, 

in Monroe County. Other localities not so extensively worked occur in 

Owen, Washington, Crawford, and Harrison Counties. Samples re- 

ceived at the Museum from near Corydon in the last-named county are 

of a beautifully fine and even oolitic structure, very light color, firm 

and compact. They resemble the oolitic stone from Princeton, Ky., 

more closely than any other, but are much more compact. The stone 

is stated to occur in inexhaustible quantities. 

The Washington County deposit at Salem is said to be a very fine one, 

there being a solid bed of the oolite 30 feet in thickness, with only about 
5 feet of cap rock. 

Other limestones or dolomites of excellent quality, but lacking the 

oolitic structure, occur in many parts of the State. A compact, fine- 

grained drab stone, taking a very good polish and also of subCarbonif- 

erous age, occurs at Greencastle, Putnamville, and Okalla, in Putnam 

County, and is quarried for lime and for building purposes in the vari- 

ous cities and towns in the vicinity. There is quarried at Bedford also 

a fine grained semi-crystalline, dark-gray stone, which is capable of a 

variety of uses. 

Near Silverville, in Lawrence County, there occurs a very fine-grained 

compact stone of a drab color, that acquires readily a smooth and even 

surface. An attempt has been made to utilize this for lithographic 

purposes, but, it is stated, with indifferent success. It bears a close re- 

semblance to the darker variety of the well-known Bavarian litho- 

graphic stone, but is somewhat harder. 

As will be noticed, nearly all the quarries mentioned lie in that por- 
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tion of the State south of Indianapolis. But few quarries of impor 

tance le to the north of this point, and when worked the stone is used 

principally in the manufacture of quicklime. At Anderson, in Madison 

County, a light-colored, fine-grained stone occurs in beds at from 4 to 

12 inches in thickness, which is used locally for flagging and general 

trimming purposes. 

Towa.— Although this State abounds in limestones and dolomites to 

the exclusion of almost all other varieties of building stone, but little 

of the material now quarried is of such a nature as ever to acquire more 

than a local reputation. Though having altogether more than three 

times the number of quarries found in Illinois, these are mostly small 

affairs, and the value of the total product is but little more than one- 

half that of the latter State. At the time of the taking of the Tenth 

Census the whole number of quarries in the State was 131, of which 128 

were of limestones and dolomites, and the remaining 3 of sandstone, 

which are mentioned on p. 449. 

At the present time the most important quarries are situated in the 

Niagara division of the Upper Silurian formations, in the vicinity of Stone 

City, Jones County; Farley, Dubuque County, and in various portious 

of Jackson, Cedar, Clinton, and Scott Counties. The Jones County 

stone is a very ene colored, fine-grained and compact bituminous dolo- 

mite. That from Farley is very similar in general appearance, but con- 

tains less bituminous matter. In the small blocks received at the 

Museum the stones appear of good quality, but we have had no op- 

portunity of learning their weathering qualities. 

A finely crystalline light-colored limestone of sub-Carboniferous age is 

quite extensively quarried near Burlington, in Des Moines County. 

According to Professor McGee* this stone, which is practically identi- 

val with that of Keokuk, in Lee County, is used chiefly for common 

inasonry, and only occasionally for dressed work. The upper beds are 

‘‘nearly white in color, fine, compact, homogeneous, and hard, with a 

choncoidal or aplintery fracture, like the so-called lithographic lime- 

stone of nearly the same geological age. This stone has been used to 

some extent for ornamental purposes, but contains too many incipient 

fractures, and is too liable to unexpected disruption to be of special 

value.” 

Near Le Grand and Montour, in Tama County, there occurs a magne- 

sian limestone of the same age as that just described, which is fine 

grained, compact, and generally buff or whitish in color. The coarser 

portions are extensively used for heavy masonry, while the finer grades, 

which are often beautifully veined with iron oxides, are used for orna- 

mental work under the name of “ Iowa marbles.” Some of the stone 

from this locality is oolitic. Similar stones are extensively quarried at 

low a Falls and at Humboldt and Dakota, in Humboldt County. Lime- 

id ‘Report of Tenth Census, p. 261, 
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stones and dolomites belonging to the Saint Louis epoch of the Sub- 

carboniferous age are quite extensively quarried in various parts of 

Lee, Des Moines, Henry, Washington, Van Buren, Jefferson, Keokuk, 

Wapello, Manhaska, Marion, Story, Hamiltor, and Webster Counties. 

That from near Farmington, Van Buren County, varies from light buff 

to nearly white in color, is fine grained, and has been quarried for litho- 

graphic purposes. It is, however, no longer used, having been found 

to contain too many dry seams often cemented by crystalline carbonate 

of line. At Chequest the limestone takes a fair polish and is known 

as “*Chequest marble.” 

In the Devonian limestones near Iowa City and Roberts Ferry there 

frequently occur masses of fossil coral (Acervularia davidson) which, 

when cut and polished, form beautiful ornaments and paper-weights, 

though of small size. They are known popularly as bird’s-eye and fish- 

egg marbles. : 

One of the most unique marbles in this country is found in the De- 

vonian beds near Charles City. The stone, which is known commer- 

cially as “*Madrepore marble,” consists of a fine grained and compact 

non crystalline groundmass of a yellowish-brown or drab color, in 

which are embedded a great variety of fossil forms and shapes, inelud- 

ing large strometophera sometimes a foot or fifteen inches in diameter. 

The stone polishes well and the fossil forms show up in a manner pecal- 

larly beautiful and unique. This marble is represented in the Museum 

collections by a large polished slab (catalogue No. 38465) as well as by 

the smaller specimens in the systematic series. 

Kentucky.—Although the building stones of this State are entirely 

unknown ip our principal markets and but few of them have more than 

a strictiy local reputation it by no means follows that there is any lack 

of material or that itis at all inferior in quality. While it is true that no 

marbles or granites of importance are found, yet there abound limestones 

of the finest quality and in inexhaustible quantities. The oolitic lime- 

stones of this State are without superiors, if indeed they have equals. 

Through the energy of Prof. J. R. Proctor the Museum has received a 

full series of these stones, and we are able to speak of their qualities 

from personal observation. In Todd, Grayson, Meade, Simpson, Chris- 

tian, and Caldwell Countiesroolitic stones occur of very light, almost 

white, color and excellent: quality. The varieties from Litchfield and 

Princeton are especially worthy of mention. The oolitic character is 
very pronounced in these stones, and while in some cases the produe- 
tion of a perfect surface is impossible, owing to the breaking away of 
these minute rounded grains, stillin the better qualities the sharp edges 
aud smooth surfaces are as readily acquired as on the celebrated Bed- 
ford (Ind.) or other stones of this character. These are superior to the 
Bedford stone, moreover, in their clear and uniform colors, never being 
blotched with oil, asis the Bedford stone. Professor Proctor informs us 
that the stone is quarried with case, is easily wrought, stands 
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ure well, and is considered one of the most reliable stones in the ~ 
State. 

Compact fine-grained limestones of a dark drab color, taking a smooth 

surface, but not suited for marble, are found in the towns of Franklin, 

Simpson County; Lebanon, Marion County ; Russellville, Logan County, 

and others. A part of the Franklin County stone is fine grained and 

suitable for lithographic purposes, though inferior to the imported 

Bavarian stone. Very light colored compact limestones are found also 

in Simpson, Logan, and Franklin Counties, but we have no information 

regarding their availability or the extent to which they are quarried. 

Maine.—Limestone is’an abundant and common rock in this State, 

especially in the southeastern part, in the counties of Knox and Lin- 

coln, where it is very extensively burnt into quicklime. So far as I am 

aware none of the stone is utilized for building, as its colors—blue and 

blue-black, veined with white—are poorly adapted for such purposes. 

No stone suitable for marble is yet known to occur in the State, though 

Hitchcock* expresses the opinion that such may yet be found in “ the 

belt of Helderberg limestone, running from Matagamon (east branch 

Penobscot) River northeasterly.” 

Many samples of so-called white marbles have been taken from the 

limestone formations about Rockland, in Knox County, but, so far as 

observed by the present writer, they are all too coarsely crystalline or 

too distinctly granular in structure to be of value. 

Michigan.—Limestone or dolomites of a character suitable for build- 

ing purposes are at present but little quarried in this State, the entire 

value of the output during the census year being but about $26,000. 

A fine-grained fossiliferous dolomite of a drab color is worked at Sib- 

ley’s Station, in Wayne County, and a very light-colored granular rock, 

of similar composition, near Raisinville, in Monroe County. Near Al- 

pena light-colored limestones are quarried which are hard, compact, and 

said to be durable. They are not obtainable anywhere in large quan- 

tities nor in blocks of large size, but there are numerous small openings 

sufficient to supply the local demand. Other localities where stone can 

be obtained are at Trenton, near Detroit, and upon Macon Creek, both 

in Monroe County. The stone is apt to contain dry seams and requires 

sare in selecting. These are all of Devonian age. 

Minnesota.—The Lower Silurian limestones and dolomites of this 

State, which are at present the only oneg#@quarried, are, as shown by 

the Museum collection, nearly all of a light buff, drab, or blue color, 

fine-grained and compact, though in some cases cellular and semi- 

crystalline, according to Professor Winchell.t 

The stone appears in the bluffs of the Mississippi River and St. Croix 

Valley, and is quarried at all points where (except Lake City) there is 

any demand between Stillwater and Winona, along the Mississippi Val- 

~* Second Annual Rep. Geol. of Maine, 1862, p. 428. 

t Rep. Tenth Census, p. 249) and Geol. of Minn, vol, 
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ley on the Minnesota side, and also at several places farther west, as 

at Caledonia, in Houston County, Lanesborough and Rushford, in Fill- 

more County, and at points in Winona County. 

At Stillwater the rock is a silicious dolomite of a light buff color. 

In the ledge, which is about 45 feet thick, it occurs in alternate bands 

of compact and cellular rock varying from 3 to 6 feet in thickness. 

The coarser variety is most durable and is used in heavy masonry, as 

bridges and foundations. ‘The finer variety is used for house trimming, 

ashlar work, and tombstones. 

At Saint Paul the rock is a fine light-bluish semi-crystalline magne- 

sian limestone. It is usually quite regularly stratified, and occurs in 

beds from 3 to 24 inches in thickness, with joints from 10 to 50 feet 

apart. Blocks 10 by 5 by 2 feet can be obtained if desired. It is used 

only locally. At Minneapolis the rock is quite similar, though some- 

times slightly fossiliferous or mottled with argillaceous spots. It was 

formerly used almost exclusively in Minneapolis, | but is now being 

gradually replaced by stone from the neighboring States. 

In speaking of these stones Professor Winchell says :* 

‘In the use of the Trenton limestone quarried at Saint Paul and 

Minneapolis regard should be had constantly to its laminated structure. 

The beds quarried now are as they were originally deposited, and as 

cut for use embrace in every block many layers of from one-half to two 

inches in thickness. These consist of alternating clayey and caleareous 

portions, the latter constituting the hard and enduring part of the stone. 

These layers are not always distinct and continuous over large surfaces, 

but they blend or shade into each other every few inches. Yet in process 

of time, under natural weathering, they get separated so as to fall apart, 

the clayey matter disintegrating first and causing the calcareous struet- 

ure which sustains the whole to break up into small sheets or fragments. 

HTence this stone should never be placed on edge, but in the same 

position it occupied in the quarry. It should never be allowed to oc- 

cupy projecting or exposed parts of a building. More especially if it 

be on edge and in a projecting cornice or capital it is the source of 

weakness to the structure, as well as of danger to all passers, from the 

dropping of sheets or fragments as the weather, by wet or frost, sepa- 

rates them from each other. Its color is also against its being put in 

the exposed and ornamental parts of a structure. * * * Thecolor 

of the Trenton makes it very suitabie for foundations and for the 
ranges below the water-table, but even there it should be well bedded 

in mortar and protected by the water-table in order to keep out the 

water.” 

At Red Wing, in Goodhue County, the stone is quarried only for 
local building and for burning into quicklime. Blocks as large as can 

conveniently be handled can be obtained. At Frontenac, in the same 
county, the stone is of a buff or gray color, medium fine, and quite 

a 

* Prelimin: wry Rep. on Building Stone, ete. , 1889, p. 33, 

H. Mis. 170, pt. 2——2 
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cellular. This rock is considered one of the best in the State, and is 
used for all varieties of building purposes, as well as for bases and 

tombstones. Blocks 11 by 7 by 54 feet and weighing 18 tons have 

been taken out, which is about as large as the quarries will furnish. 

It is said to work with comparative ease, and to withstand the weather 

well. Although having been in use longer than any other stone in the 

State, it has not as yet shown any change whatever from atmospheric 

influences. Its powers of resistance to pressure vary from 5,000 to 7,000 

pounds per square inch. 

At Kasota and Mendota, in Le Seuer County, the dolomite is of a 
buff or rusty pink color, of homogeneous texture, and very strong and 

durable. It withstands a pressure of 10,000 pounds per square inch 

without crushing. Blocks 10 by 11 feet by 1 foot in thickness can be 

obtained. It is quite generally used throughout the State, the pink 

variety being most admired and bringing the highest price. 

At Mankato, in Blue Earth County, the rock is also a dolomite, buff in 

color, fine, compact, and semi-crystalline, sometimes cellular. Blocks 

20 by 10 by 6 feet can be obtained from the quarries. 

At Winona the dolomite is quarried for general building purposes, 

flagging, and burning into lime. It is of a buff color, usually fine and 

uniform in texture, though sometimes containing cherty lumps, and 

porous. Blocks of any size that can be handled may be taken from the 

quarries. 

Missouri.—Limestones and dolomites of a nature unfitted for marbles, - 

but of good quality for general building purposes, occur in great 

abundance in Saint Louis, Cole, Cooper, Pettis, and Jackson Counties in 

this State. At present, owing to the ready accessibility of a good market, 

the Saint Louis stone is the most extensively quarried of any of these 
mentioned. The stone, which is of Carboniferous age, is fine-grained 

and compact, and of a drab color. It is represented as strong and dura- 
ble and well adapted for the manufacture of lime. At present itis used 

largely for foundations. <A very fine-grained and compact limestone of 

a dark drab color occurs near Saverton, in Ralls County, which has 

been used to some extent for lithographic purposes. Stones from other 

localities are mostly compact, and of ight or dull red. A very light 

encrinital stone is quarried in the vicinity of Hamilton and Bear Creek, 
in Marion County. 

Vebraska.—Fine-grained, light-colored, compact, or sometimes finely 

fossiliferous and oolitic limestones, apparently of good quality, have 

been received at the Museum from near Koca, in this State. Also a 

light-colored fusulina-bearing stone, closely resembling that of Augusta, 

Kans., from Glen Rock, Nemaha County, and a fine-grained, soft, light- 

colored fossiliferous stone from La Platte, in Sarpy County. The writer 

possesses no information regarding the extent to which they have been 

worked, if at all. 

New York.—With but few exceptions the limestones of this State con- 
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tain a sufficient percentage of magnesia to merit the name magnesian 

limestone, though scarcely enough to constitute a true dolomite. Many 

of the rocks belonging to this group are marbles, and have already been 

described. 

At Greenport, Columbia County, a stratum of Lower Silurian lime- 

stone upward of 60 or 70 feet in thickness is extensively worked for 

ornamental and building purposes. The quarry proper is said to cover 

an area of 40 acres, and a face 30 feet high and half a mile in length has 

been opened. The stone is of medium texture, semi-crystalline, of a 

water-blue or gray color. The quarries at Glens Falls, on both sides of 

the Hudson River, furnish beside the black marble already referred to a 

great amount of dark-colored limestone which is used for tiling, ete., as 

well as burning into lime. At Willsborough and Crown Point, in Essex 
County, there are also extensive quarries of Dlue-black limestone of 

good quality. In various towns in Montgomery County a gray or blue- 

gray semi-crystalline limestone is worked for building material. The 

stone is said to be strong and durable, though care need to be used in 

its selection. At the Indian reservation in Onondaga County a gray, 

compact, semi-crystalline limestone, said to possess great strength and 

durability, was formerly extensively quarried, but the work has of late 

fallen off somewhat, owing to lack of transportation facilities. A gray, 

crinoidal stone that takes a fair polish is also found at Onondaga, in 
the same county. 

At Lockport, in Niagara County, a fossil-bearing caleareous dolomite 

has been quarried for many years for general purposes of construction in 

New York and Rochester. The stone does not take a good surface and 

consequently does not polish readily, but some portions make quite 

showy mantels, owing to the presence of red crinoidal remains. Accord- 

ing to Professor Julien * this stone as used in New York City has not 

proved durable. The fault, however, he regards in part to the manner 

in which the stone is used, about 40 per cent. of the blocks being set on 
edge. 

North Carolina.—Limestones and dolomites of good quality for build- 

ing purposes occur in abundance in this State, but are not extensively 

quarried for lack of a market or transportation facilities. Near New 

Berne, Craven County, there occurs a very coarse cellular shell stone 

of Kocene age that has been used for underpinnings and fences, but. it 

is said not to weather well. Material of the same nature, but much finer 

in texture and more compact, occurs at Rocky Point, in Pender County, 

and which has been used in the construction of breakwaters and other 

harbor improvements at Wilmington, in this State. A coarse, dull red 

dolomite occurs at Warm Springs, in Madison County, and also light blue- 

gray varieties, but neither are worked, as there is little demand for the 
material. 

* Report of Tenth Census, Vol. x, p. 369. 
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Ohio.—The limestones and dolomites of this State are almost alto- 

gether of a dull, uninteresting color, and though in many cases durable 

and strong are entirely unfit for any sort of fine building and orna- 

mental work. They are therefore used chiefly for the rough work of 

foundations, street paving, and flagging, and to a very large extent for 

making quicklime. In many instances they have been used locally 

for building purposes, but their qualities are not such as to cause them 

to be sought from a distance. 

At Point Marblehead, in the northern part of the State, dull, light- 

colored compact dolomites of Carboniferous age have been quarried for 

making lime and for building purposes for the past fifty years. Many 

build»ngs in the vicinity have been constructed from it, and it has also 

been largely used by the Government for light-houses and other struct- 

ures along the lake front. Of late years its use for building has very 

considerably diminished. Near Sandusky, in Erie County, the same 

formations have been extensivly worked, not less than 12 acres in 

the vicinity having been quarried over to a depth of 8 feet. The 

stone is of a dull, bluish-gray color, and is used for building, flagging, 

and making lime; about one hundred and eighty houses in the city 

have been constructed from it. Near Columbus, in Franklin County, 

the Devonian limestones are extensively quarried, and the product has 

in a few instances been used for building purposes. By far the greater 

part of the product is, however, used as a flux for ifon and for making 

quicklime. A dolomite from the same formations is quarried for rough 

building and lime burning at and near Marion, in Marion County. 

In Allen, Miami, Clarke, Greene, Montgomery, Preble, and several 

other counties the dolomites and limestones of Upper Silurian age are 

extensively worked, but so far as the author can learn but a small part 

of the quarry product is utilized for building. At Springfield the stone 

is buff in color and somewhat porous, though it is said to be strong and 

durable. 

Near Greenfield, Ross County, and Lexington, Highland County, 

there are extensive quarries of a bituminous dolomite, which is largely 

used in Cincinnati for flagging, steps, and in the manufacture of lime. 

Specimens received at the National Museum from the places show the 

s‘one to vary from dark grayish distinctly laminated to fine, compact, 

aud homogeneous of a yellowish or buff color. The bufi stone can be 

cut to a sharp edge, and acquires a good surface, but takes only a dull 

polish. So far as the author has observed this is one of the finest ap- 

pearing and best working stones in the State. 

The Montgomery County stone is a magnesian limestone, and it is 

said to have obtained a good reputation. It is not now used as much 
as formerly, however. The stone quarried in the other localities men- 

tioned present so little diversity of character as to need no special 

description. 
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Pennsylvania.—The Lower Silurian formations in Montgomery, Lan- 

caster, and Chester Counties, which farnish the supply of marble already 

referred to,* furnish also large quantities of gray or bluish-gray stone of 

the same composition, but, owing to its color and texture, unsuited for 

any form of ornamental work. It is, however, extensively quarried for 

general building, for foundations and bridge abutments. Besides, in 

Montgomery seaites limestone is quarried for local use in Taston, 

Tuckerton, and Reading, Berks County, and in Annville, Lebanon 

County; also near Harrisburg, Dauphin County ; Leaman Place, Lan- 

caster County; York, York County; Bridgeport, Shiremanstown, and 

Carlisle, Cumberland County. The stone from the Laneaster quarries 

breaks with an irregular fracture; is “ plucky,” as the stone cutters say, 

and is hence hard to work. It is, however, very durable, exposure for 

many years having no other apparent effect than that of a slight fading 

of the color. 

The York stone is very fine grained, compact, and of a deep blue-black 

color. It takes a high polish, and bat for its uneven texture might 

make a fine marble. In Wrightsville, in this same county, a white or 

bluish crystalline granular stone is quarried, which takes a fair polish, 

and which might perhaps be used for marble. 

At Chambersburg, and in other parts of Franklin County the stone 

is a caleareous dolomite, dark in color, fine grained, and very durable; 

buildings which have stood for a century showing only a slight fading. 

It is used locally for rough building , lime burning, and fertilizers. 

At various localities near Sonal. Moe a limestone breccia sim- 
ilar to that of Frederick, Md., occurs, and which perhaps can be made 
to yield good stone for ornamental work. 

Tennessee. —A. compact, finely fossiliferous, light pink spotted lime- 

stone occurs in the vicinity of Nashville, in this State, and which is 

quite extensively quarried for use in the near vicinity. The stone is 

said to be of rather poor quality, but is used on account of its accessi- 

bility. Near Chattanooga, in Hamilton County, a magnesian limestone 

of bluish-black color is quarried for local use. The quarry is said to be 

very favorably located, and the stone cheap and very durable. 

Light pink, finely fossiliferous, semicrystalline limestones occur at 

Columbia, Maury County; light-colored, similar-textured stones at 

jarter’s Creek; light, almost white, at Morristown; red, compact fossil- 

iferous at Springville; and compact drab and almost black dolomites 

near Charlotte Pike. <A fine grained, compact, and light-colored oolitie 

stone occurs at Sherwood Station, THRO cuts to a sharp, smooth edge 
and seems a most excellent stone. So far as the author is aware-none 

_ of these are quarried for anything more than local use. 

Texras.—Compact, fine-grained Cretaceous (?) limestones of excellent 

quality occur near San Saba in this State. A portion of these are 

° * See p- 382. 
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entirely crystalline and acquire an excellent surface and polish, such as 

fits them for interior decorative work. 

Light-colored, fine-grained limestones also occur in the vicinity of 

Austin, in Travis County; and dark mottled varieties near Burnet, in 
Burnet County. 

Wisconsin.—The more thickly settled portions of this State are, accord- 
ing to Professor Conover,* underlain by Silurian rocks so disposed that 

there are but few regions where rock fit for ordinary purposes of construe- 

tion can not be obtained in quantities sufficient to supply the local de- 

mand. Previous to 1880, however, with a single exception, no quarries 

had been worked for export beyond the State, and but few that had 

been worked for other than local markets. As a whole the stone be- 

longing to this class in the State are characterized by their light colors, 

compact textures, and hardness. Many of them will take a good polish 

and might be used for ornamental work, but that the colors are dull and > 

uninteresting. Such occur and are quarried to a considerable extent at 

3yron, Fond du Lae, and Eden, it; Fond du Lae County, but although the 

stone seems very durable, its hardness is such that it has not been used 

for facings or any kind of ornamental work. Coarse drab dolomites are 

quarried for general building at Ledyard and Kaukauna, in Outagamie 

County; at Neenah and Oshkosh, Winnebago County, and at Dueck 

Creek Station, in Brown County. In various parts of Waukesha County 

there occurs a light drab, sometimes almost white, dolomite, which, 

though a hard stone to cut, has been quite extensively used and with very 

good effect for general building. At Eden, Oak Centre, and Sylvester, 

Green County, a similar stone occurs, which also crops out in Calumet 
County. Here it is of a white mottled color, takes a good polish, and 

is locally called marble. 

Near Racine there occur beds of dolomite, varying from coarse, porous, 

and irregularly bedded to a fine, compact, and homogeneous rock, emi- 

nently adapted for fine building material, though not well suited for 

ornamental work. The quarries are very extensively worked. Other 

quarries in the same formation occur at Milwaukee, Cedarburgh, Graf- 

ton, Sheboygan, and Manitowoc. The Milwaukee quarries furnish sev- 

eral grades of building material, and of almost any necessary size. 

These are said to be remarkable for the great depth of excellent build- 

ing stone which their working has developed. ‘ 

Numerous other quarries occur in Rock, Dane, and La Crosse Coun- 

ties, but which can not be mentioned here for lack of space. 

* Report of Tenth Census, Vol. X. 

4 
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E.—THE GRANITES AND GNEISSES. 

(1) COMPOSITION AND ORIGIN. 

By the term “granite” is understood a crystalline granular mixture 

of the minerals quartz, orthoclase, and plagioclase, which, in varying 

proportions, make up the chief bulk of the rock. Besides these, there is 

nearly always present one or more of the minerals biotite, muscovite, 

or hornblende, and more rarely augite, chlorite, tourmaline, graphite, and 

hematite. By the aid of the microscope may frequently be detected other 

accessory minerals such as apatite, epidote, zircon, magnetite, menac- 

eannite, and microcline. These last, although of scientific interest, are of 

little practical importance. 

Microscopic study of properly prepared thin sections of granite have 

shown that there are at least two varieties of feldspar and that they 

are radically different. The one is orthoclase, which is usually the pre- 

dominating constituent, while the other is a triclinic variety, usually 

albite or oligoclase, called for convenience plagioclase when the exact 

variety can not be definitely ascertained. It is easily distinguished 

from the orthoclase by its beautiful banded structure as seen in polar- 

ized light. A third variety, identical in chemical composition with or- 

thoclase, but crystallizing in the triclinic system, is also frequently pres- 

ent. This is microeline. Under the microscope it shows a peculiar 

basket-work structure, due to the nearly rectangular intersection of its 

lamin produced by twin formation. 

The quartz does not occur in the form of crystals, but rather in that 

of angular crystalline grains. It appears always fresh and glassy, but 

on microscopic examination is found to contain numerous inclosures, 

such as rutile needles and little prisms of apatite. A most interesting 

fact is the presence of minute cavities within the quartz, usually filled 

wholly or in part with aliquid, though sometimes empty. This liquid 

is commonly water containing various salts, as the chloride of sodium or 

potassium, which at times separates out in the form of minute crystals. 

Carbonie acid is frequently present, giving rise to a minute bubble like 

that of a spirit-level, and which moves from side to side of its small 

chamber as though endowed with life. So minute are these cavities 

that it has been estimated from one to ten thousand millions could be 

contained in a single cubic inch of space.* 

Granites are massive rocks, occurring most frequently associated with 

the older and lower rocks of the earth’s crust, sometimes interstratified 

with metamorphic rocks or forming the central portion of mountain 

chains. They are not in all cases, as was onee supposed, the oldest of 

* Judd on Volcanoes, p. 64. 
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rocks, but occur frequently in eruptive masses or bosses, invading rocks 

of all ages up to late Mesozoic or Tertiary times.* 

They are very abundant throughout the Eastern and Northern United 

States and the Rocky Mountain region. 

The average specific gravity of granite is 2.66, which is equal to a weight 

of 1664 pounds per cubic foot, or practically 2 tons per cubic yard. Ac- 

cording to Professor Anstedt granites ordinarily contain about 0.8 per 

cent. of water, and are capable of absorbing some 0.2 per cent. more. 

In other words, a cubic yard would in its ordinary state contain 3.5 gal- 

lons of water. The crushing strength of granite is quite variable, but 

usually lies between 15,000 and 20,000 pounds per square inch, as will 

be seen by veference to the tables. The average chemical composition 

is as follows: 
Per cent. 

DUCA scaeras Bes ve ce orice sic es wees Sere eee eS ee actu eee 72. 00 

PAST UII Bassas ee eh See ee i Rae IP ee ae el S07 

11) ay aUby oY =) oy.er (0 eyes ae ge ae ER eee ia i Py RN ae aS 2. 22 

IVE 2) 1 CSTE Sree ete aie ees PTR TRS ae apa 5. 00 

PDN G ates eR Seale ee OT ee me en ces eee 2. 00 

| ELON) Ae een ee eS te ee ee ree eee eS ty ee 4.12 

SPAY; CRUE yi TERI re Ua SOAR ely Wm eee eiey Ce NE eon 2.9 

WOSsSsbvalomiblomie sce ses serene ee ase See eis ecto e Mereeere 1) 

(2) VARIETIES OF GRANITE. 

In classifying granites the varietal distinetion is based upon the pre- 

railing accessory minerals. The more common varieties are muscovite 

granite, biotite granite, muscovite-biotite granite, hornblende granite 

and hornblende-biotite granite; more rarely occur augite, epidote, 

tourmaline, cordierite, and chlorite granites. The variety without any 

accessory minerals is sometimes called granitell. Protogine is the name 

given to granites like those of Mount Blane, which have tale or chlorite 

as the characterizing accessory. Pegmatite or graphie granite is a vein 

rock containing scarcely any mica, but consisting almost altogether of 

quartz and orthoclase. It owes its peculiar structure to the erystalliza- 

tion of these two ingredients in long parallel and imperfect prisms so 

that a cross-section shows peculiar triangular and polygonal figures 

comparable to the letters of the ancient Greek or Pheenician alphabets. 

By far the larger proportion of the granites at present quarried in 

the United States have mica, either muscovite or biotite, as the charac- 

terizing accessory, and hence can be spoken of as mica granites. The 

amount of mica present is of considerable economic importance. It 

does not polish as easily as do quartz and feldspar, owing to its softness, 

* Professor Whitney considers the eruptive granites of the Sierra Nevada to be 

Jurassic. Zirkel divides the granites described in the reports of the 40th parallel 

survey into three groups: (1) Those of Jurassic age; (2) those of Paleozoic age; and 

(3) those of Archean age. The granites of the Eastern United States, on the other 

hand, are considered by geologists almost without exception as Archiean, 

t Hull, Building and Ornamental Stones, p. 30. 

a 
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and the presence of a large amount therefore renders the rock diffieult 

to polish, and when polished it does not retain its luster so long as do 

the other minerals, its surface soon becoming dull by exposure. Its 

presence in large amounts is therefore deleterious to stones which are 

intended for exterior polished work. The condition in which the mica 

occurs is also an important factor. A large amount of it scattered in 

very fine flakes throughout the mass of the rock influences its value as 

a polished stone less than does the presence of large and thick crystals 

scattered through the rock in smaller number. The method of the ar- 

rangement of the mica is an important item; if scattered at haphazard, 

and lying in all directions among the quartz and feldspar crystals, the 

rock will work nearly as well in one direction as another, If itis seat- 

tered through the rock in such a way that its lamin are arranged in 

one definite plane, it imparts a stratified appearance to the rock, causing 

it to split more readily in the direction of this lamination than across 

it. When this stratified appearance becomes strongly inarked the rock 

is called a gneiss. Since, then, the distinction between granite and 

gneiss is simply one of structure, and as the two rocks are used to a 

considerable extent for the same purposes, they will be treated of to- 

gether in the following pages. 

if hornblende is the characterizing accessory, the rocks are usually 

without distinct lamination, as this mineral commonly exists in a gran- 
ular form. Hornblende is subjeet to as wide variations of composition 

as is mica, but its white and very light colored varieties do not usually 

occur in our granites. Hornblende cleaves parallel to two planes, which 

mmake angles of 124° with each other, and in this respect is distinguished 

from black mica, which has but one cleavage. Its folia are also ine- 

lastie. 

Hornblende takes an easier and more durable polish than mica and its 

presence is preferable on this account. Pyroxene as a characterizing 

accessory in granite is more common than has ordinarily been supposed. 

Indeed all rocks which contain pyroxene abundantly have usually been 

confounded with hornblende granites. The distinction between these 

two minerals is important from an economic stand-point, as hornblende 

possesses a much better cleavage than pyroxene, while the pyroxene is 

much more brittle than the hornblende, and cracks out with greater 

ease while working. The cracking out of little pieces from the black 

ingredient of the Quincey granites has been frequently noticed, and is 

due to the circumstance that this granite is not the hornblende-granite 

it has usually been supposed to be. Hornblende is very tough, but the 

(uiney granite contains a peculiar variety of pyroxene which is so brit- 

tle that it is difficult to produce a large surface which does not show 
some little pits, due to the breaking out of a portion of the black 

grains of pyroxene. Although pyroxene and hornblende may be iden- 

tical incomposition, they are frequen‘ly associated together in the same 

rock ; a fact which is very evident when thin sections are examined 
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with the microscope, though they are indistinguishable to the naked 

eye. Those granites which contain hornblende also frequently contain 

mica, but it is noticeable under such circumstances that the mica is 

always the dark variety, and an example of a granite which contains 

both hornblendeand muscoviteis unknown.* Although epidote is a very 

common constituent of our granites in the form of microscopic crystals, 

the cases in which it occurs as chief accessory are quite rare. So far as 

observed it is always of a green color, and when present in any quan- 

tity is readily noticeable on this account alone. The pink granite of 

Dedham, Mass., is the most marked example of epidotic granite now 

quarried, though in several other cases, as the biotite-epidote gneiss of 

Lebanon, N. H., the mineral is frequently present in such quantities as 

to appear in greenish blotches on a polished surface. Tourmaline gran- 

ites occur only in veins, and, so far as is known to the writer, never in 

sufficient abundance to warrant the opening of quarries to work them 

exclusively. 

In texture the granites vary from extremely fine and homogeneous 

rocks to those in which the individual erystals are several inches in 

length. Porphyritic structure is common, and is produced by the de- 

velopment of larger crystals of orthoclase in the finer gronndmass of 

quartz and feldspar. The color of granites is dependent largely upon 

the abundance and kind of accessory minerals and the color of the pre- 

railing feldspar. Ordinarily the muscovite granites are very light gray 

in color, the biotite and hornblende granites light to dark gray, or 

semetimes almost black on a polished surface, as is the case with the 

hornblende-biotite granite of Saint George, Me. In the red and pink 

granites the color is due to the red or pink orthoclase. which is the pre- 

vailing constituent. 

(3) USES OF GRANITE. 

Since the earliest times granite has been used by all civilized nations 

for monumental and other purposes where great strength or durability 

was required. But while the enduring properties of the rocks have 

caused them to be eagerly sought, their great hardness and consequent 

poor working qualities have caused them to be used in works of the 

more simple and massive kind, where but little carving and dressing 

were necessary. In past ages the cheapness of life and labor in great 

part counter-balanced these difficulties, and hence are found works of 

most elaborate design executed in this refractory material ; works which 

with the present high valuation set upon labor could never be executed 

but with the aid of greatly-improved machinery and methods of work- 

manship. ‘The ancient Egyptians, to whom human life and labor were 

matters of minor importance, have left a profusion of temples, obelisks, 

and pyramids, whose surfaces are often carved and polished in the finest 

and most delicate manner, although constructed of material so obdurate 

* Hawes Lith. of New Hainpshire. 
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and unchangeable that in some cases even the marks of the tool remain 

upon it to the present day. A specimen of red granite now in the 

Museum, and formerly a portion of one of these obelisks, still shows the 

original carving made upon it upwards of three thousand years ago. 

There is probably no country on the globe in which so large a pro- 

portion of its stone buildings are of granitic rock as the United States. 

This fact is due rather to the ready accessibility of the zock in tbose 

portions that were earliest settled than to any very decided preference 

on the part of the builder. The United States Government has of late 

shown a decided preference for granite in the construction of its public 

buildings, and has often had it transported many hundreds of miles, at 

a cost that never would have been undertaken by private capitalists. 

One item that tends to increase the cost of our granite, and other stone 

buildings as well, to a seemingly needless extent is the fact that 

American tastes seem yet incapable of appreciating any but smoothly- 

dressed or carved stone in a wall. This fact is, it seems to the writer, 

greatly to be regretted, since, with the majority of stones, better and 

more majestic effects can be produced by rock-faced and rubble- work 

than in any other manner, and at a much less cest. 

Probably the most elaborate granite buildings now in the United 

States are the State, War, and Navy Department Buildings in Wash- 

ington and the new capitol at Albany, N. Y. 

(4) GRANITES OF THE VARIOUS STATES AND TERRITORIES. 

California.—It is stated* that the first stone house erected in San 

Franeisco was built of stone brought from China, and at the present 

day the granites most employed are brought from Scotland and the Kast- 

ern United States. However this may be, it is obvious that this condi- 

tion of affairs need not long continue to exist, since granites of good 

quality occur in inexhaustible quantity in the near vicinity. As early 

as 1505 a granite quarry was opened in Sacramento County, and since 

then others have been opened and systematically worked in Penryn 

and Rocklin in Placer County. The Penryn works are some 28 miles 

‘ast from Sacramento on the line of the Central Pacifie Railroad. 

The first quarries were opened in 1864 and are now said to cover 

some 680 acres at Penryn and Rocklin,t the latter point being some 

6 or 8 miles distant from the former in a westerly direction. 

The rock varies in color from light to dark gray, one variety, which 

contains both hornblende and biotite, being almost black on a polished 

surface. They are as a rule fine grained, and take a good polish. 

Blocks more than 100 feet long, 50 feet wide, and 10 feet thick have 

been quarried out and afterwards broken up.t 

The buildings mentioned below have been constructed wholly or in 

*Building Stone and Quarry Industry, Report Tenth Census, Vol. x, p. 2. 

tThe Rocklin stone is rather a quartz diorite than a true granite. 

{Mineral Resources of the United States, 1883, p. 455, 
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part of these granites: United States Mint, new City Hall, new Stock 

Hixehange, the Real Estate Associates’ building, and several private 

residences, and many monuments; all in San Irancisco. 

A fine-grained very light-gray granite of excellent appearance is 

found on the line of the California Southern Railroad between Los 

Angeles and Cucamonga, and is beginning to be used in Los Angeles. 

In texture it is as fine as the finest Westerly, R. I., or Manchester, Va., 

stone, and of a uniform light gray color. A coarser stone, carrying 

abundant hornblende and black mica, is found also at Sawpit Cation, 

in the same county. It works readily, but contains too much horn- 

blende, and also too many small crystals of sphene, to be of value 

for fine monumental work. 

Colorado.—Granites are at present but little worked in Colorado, al- 
though the State contains great quantities of this material. A coarse 

red granite has been quarried to some extent from bowlders at Platte 

Caton, Jefferson County, but the rock is poor in color and possesses but 

little tenacity. Tine gray granite of good quality occurs at Georgetown 

and Lawson, in Clear Creek County, and there are inexhaustible quan-. 

tities of equally good material all through the mountains, but which 

are not quarried owing to the cost of transportation. A full series of 

them is in the Museum collection. 

Connecticut.—* Tixtensive quarries of granite and gneiss are located 

at various points in this State, especially near Thomaston and Roxbury, 

in Litchfield County, on Long Island Sound, Fairfield County, near 

Ansonia, Bradford, and Stony Creek, New Haven County, Haddam, 

Middlesex County, and near Lyme, Mantic, Groton, and Mason’s Island, 

New London County. The Connecticut granites and gneisses are usu- 

ally fine-grained and light gray in color, and the appearance is usually 

so characteristic-as to distinguished them from other granites of the 

Atlantic States.”* 

The most of these stones are, however, quarried only for local use, 

and but few find their way into markets outside of the State. A beauti- 

ful light gray muscovite-biotite granite is quarried at Thomaston and 

Reynolds Bridge, which for evenness of grain and clearness of color 

can not be excelled. The stone from Roxbury is a trifle darker, but 

though of fine and even grain and acquiring a good polish, is used only 

for curbings, foundations, and pavings. The Ansonia rock is a very 

fine-grained muscovite-biotite gneiss, and has been used for general 

building purposes in New Haven and Bridgeport. The Leetes Island 

and Stoney Creek rocks are of a pink color, the first mentioned being 
sometimes very coarsely porphyritic. A turned column of the Leetes 

Island rock in the Museum shows large pink orthoelase crystals 2 inches 

or more in length embedded in the finer gray groundmass of the rock. 

A beautiful and very coarsely crystalline red granite occurs near Lyme, 

‘but for some unexplained reason the stone is not in the market. It has 

“Report Tenth Census, Vol. x, p. 127. 
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peen used to some extent in Newport, RK. L., and some of the material 

may be seen in the Chaney Memorial Church at this place. Contrary to 

the general rule in red granites, the feldspars of this rock are not opacue, 

but quite clear and transparent, and in point of beauty the rock far 

excels the celebrated Scotch granites from Peterhead. The Haddam, 

Greenwich, and Bridgeport gneisses are all hornblendic, very dark 

gray, and split readily in the direction of their lamination; their uses 

are strictly local. 

Delaware.—This State produces scarcely anything in the way of gran- 

ite rocks. A few quarries of a dark gray gneiss are worked near Wil- 

mington, and are used for general building purposes in this city. One 

chureh and several private dwellings have been. constructed of this 

stone, which belongs to the class known as augite- hornblende gueiss, 

since it contains both of these minerals in about equal proportions. 

Georgia.—Although this State is known to contain inexhaustible 

quantities of building stones of the finest quality, but little systematic 

quarrying is done, and none of the rocks have more than a local repu- 

tation. A fine grade of muscovite granite, light gray in color, occurs at 

Stone Mountain, near Atlanta, and also a dark gray hornblendic gneiss. 

A hornblendic granite resembling that of Quincey, Mass., is said to 

occur in Oglethorpe County, though the author has never seen any of 

the material. 

Maine.—The large extent of coast-line of the State of Maine, composed 

of granitic rocks of a kind suitable for building purposes, renders possi- 

ble the shipment and transportation of the quarried rock at rates much 

lower than would otherwise be attainable, the quarries being frequently 

situated so near the water’s edge that little, if any, handling is neces- 

sary prior to loading upon the vessel. This favorble circumstance, to- 

gether with the excellent quality of the rock obtainable, led to the early 

opening of very numerous quarries both on the mainland and the 

adjacent islands, and hence at the present time are found Maine granites 

in very general use in nearly every city of importance in the country, 

even as far west as California, frequently to the almost entire exclusion 

of perhaps equally good material close at hand. 

According to the returns furnished by the special agents in theemploy 

of the building-stone department of the Tenth Census, there were during 

the census year some eighty-three quarries of various kinds of building 

stone in the State, situated chiefly either immediately on the coast or 

within easy reach of tide-water. 

Of these eighty-three quarries seventy-four were of granite or gneiss. 

The different varieties of these stones produced may be classed under 

the following heads: Biotite granite, biotite-muscovite granite, horn- 

blende granite, hornblende-biotite granite, biotite gneiss, and biotite- 

muscovite gneiss. . 

BIOTITE GRANITE.—The great majority of the Maine granites are of 

thiskind, They vary usually from light to dark gray in color, though 
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pinkish and red varieties are quarried in a few instances. At Red 

Beach, near Calais, and at Jonesborough there is quarried a pink or 

reddish rock, very compact and hard, which from a simple examination 

with the unaided eye is seen to be composed of pink or cream-colored 

feldspars, smoky quartz, and afew small shreds of mica. An examina- 

tion of a thin section with the microscope does not greatly increase the 

number of constituent minerals. The mica, which is usually of a green- 

ish color, is very evenly disseminated throughout the rock and in very 

small shreds, bearing numerous inclosures of magnetite. A few small 

apatite crystals are as usual present, but are visible only with a micro- 

scope. 
The evenness of the grain of these rocks, and the occurrence of the 

mica only in small amount and in minute flakes are matters of great 

practical importance, since they allow the production of a more perfect 

surface and lasting polish than would otherwise be possible. The text- 

ure of the rock is much finer than the red Scotch granite, and the color 

amore delicate pink. They are, in fact, the most beautiful of any of 

our pink or red granites now in the market, and are used very exten- 

sively for monuments, ornamental work, and general building purposes, 

The largest blocks ever taken out from these quarries was 7 by 7 feet 

and 2 feet thick. It is said, however, that blocks 30 by 15 by 24 feet 
could be obtained if desired. The principal markets of the stone are 

Boston, Providence, New York City, Baltimore, Philadelphia, Buffalo, 

Cincinnati, Cleveland, and Columbus, Ohio, Springfield and Chicago, 

Ill., Milwaukee, Saint Louis, Charleston, 8. C., Washington, D. C., 
and San Francisco, Cal. 

At West Sullivan, in Hancock County, a light gray, sometimes slightly 

pinkish, granite of medium texture is extensively quarried for paving 

blocks and general building purposes. The stone corresponds closely 

with that quarried in the town of Franklin. <A slightly pinkish granite 

of coarse texture is also quarried at Somerville, on Mt. Desert Island. 

This stone was used in the construction of the Brooklyn approaches to 

the East River bridge and in the arches and foundations of the new 

bridges in Back Bay Park, Boston. Blocks 150 by 50 by 18 feet have 

been loosened in the quarry. ‘The position of these quarries is pecul- 

iarly good for shipping, as they lie near the head of Somer Sound, 

along a narrow and very deep fiord, running several miles inland from 

the southwest harbor, between the mountains. One of the quarries is 

situated on the side of a hill and at the water’s edge. The sheets of 

stone are very thick in some cases, one being 18 feet in thickness.” 
In the vicinity of East Blue Hill, in this same county, are quarried 

some of the most beautiful gray granites at present in the market. The 

rock varies from fine, even-grained gray or slightly pinkish to coarsely 

porphyritic. A foot cube of this granite in the National Museum is 

composed of a fine even-grained gray groundiass, carrying very many 

snow-white crystals of orthoclase an inch or more in length. This is 
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one of the most beautiful gray granites for monumental work with which 

the author is acquainted. Blocks $0 by 80 by 6 feet have been moved 

out in some of these quarries. Specimens of this granite tested at the 

Centennial Exposition at Philadelphia in 1876 showed a crushing 

strength of 22,000 pounds per square inch. In the quarries the stone 

lies in sheets from 3 to 10 feet in thickness. The principal markets are 

Philadelphia, New York, Chicago, Harrisburg, and Washington, D. C. 
Two varieties of granite are quarried at Mount Waldo, in the town of 

Frankfort. Both are light-gray rocks, frequently porphyritic through 

large white orthoclase crystals. Both varieties are of the same mineral 

composition, the difference being simply one of texture, one being quite 

coarse and somewhat porphyritic, while the other is much finer and of 

more even texture. As would naturally be expected, the finer grade is 

the better and more durable rock, the coarser variety being more liable 

to crumble. The mica occurs in large flakes, which the microscope 
shows to be frequently pierced by small crystals of apatite. A part of 

the mica is greenish in color and contains a few small grains of epidote. 

An occasional flake of white mica was noticed in this rock, and there 

is present the usual sprinkling of magnetite granules, together with 

an occasional cube of pyrite. Quarries were opened at Mt. Waldo in 

1853, and single blocks 80 by 40 by 20 feet have been taken out and 

afterward cutup. It is estimated that blocks 150 by 50 by 12 feet could 

be obtained if desired. The rock has been used largely in the building 

of forts on the coast of Maine, but is also used for all purposes, both 

ornamental and otherwise, to which granite is usually applied, and has 

been shipped as far South as Mobile and New Orleans. It is a beautiful 

stone when polished. The principal quarry is situated on Mt. Waldo, 

overlooking the Penobscot River, at an elevation of some 320 feet above 

high tide. 

The quarries at Vinalhaven, in Penobscot Bay, are the most exten- 

sive of any at present in operation in this country. Quarries were first 

opened here about 1850, and the present annual product is upwards of 

200,000 cubie feet, valued at some $110,000. Upwards of six hundred 

men are regularly employed at the works, though the number has at 

times risen as high as one thousand five hundred. The capabilities of 

the quarries can be best illustrated by stating that during a visit of the 

writer to these quarries in the summer of 1883 he was shown the re- 

mains of a huge block of granite 300 feet long, 20 feet wide, and vary- 

ing from 6 to 10 feet in thickness, that had been loosened from the 

quarry in a Single piece and afterward broken up. The largest block 

ever quarried and dressed was the General Wool monument, now in 
Troy, N. Y., which measured, when finished, 60 feet in height by 54 feet 

square at the base, or only 6 feet 7 inches shorter than the Egyptian 

obelisk now in Central Park, New York. 

In texture the Vinalhaven rock is rather coarse and the general color 

gray, although the prevailing feldspar is sometimes of a light flesh- 
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color. Besides biotite, the rock contains small amounts of hornblende 

and microscopic apatite and zircon crystals.* | It takes a good and last- 

ing polish, and is well adapted for all manner of ornamental work and 

general building purposes. The stone has been used so extensively all 

over the country, that to cite special cases seems superfluous. 

A granite closely resembling that of Vinalhaven is extensively quar- 

ried at Hurricane Island, some 3 miles distant, in a southwesterly direc- 

tion, and is used for similar purposes. The structure of the stone here 

differs in different parts of the quarry. In one portion it lies in com- 

paratively thin sheets, while in another there occur immense masses of 

solid rock, extending downward for 50 feet without perceptible jointing. 

A block of 80 tons has been moved, and a mass 80 by 40 by 25 feet was 

loosened in the quarry. Natural blocks 500 feet long, 20 feet wide, and 

50 feet deep occur. 

The celebrated quarries on Dix Island, in Knox County, from whence 

was obtained the granite for the United States Treasury building at 

Washington, including the monolithic columns, 315 high by 3 feet in di- 

ameter, are at the present writing (1885) abandoned. Nearly the whole 

island has been quarried over and large bluffs entirely removed. The 

rock is rich in quartz, and therefore quite hard, but is a good and safe 

working stone. It has been very extensively used in New York City, 

Philadelphia, and Washington, D. C. 

To give a special description of each and all the quarries of biotite 

granite to be found upon the coast would extend this work far beyond 

the prescribed limits. A complete list of them is to be found in the 

Museum catalogue. 

MUSCOVITE BIOTITE GRANITES.—The granite of Augusta and Hal- 

lowell has long been justly celebrated for its beauty and fine working 

qualities. It is a fine, light-gray rock, the uniformity of whose texture 

is often broken by the presence of large white crystals of microcline, 

which inclose small, rounded grains of quartz. biotite and muscovite 

oceur in abundance, and in about equal proportions, but in small flakes, 

the muscovite appearing as small, silvery-white glistening particles on 

a broken surface of the rock. Under the microscope three feldspars 

are readily distinguished—-orthoelase in imperfect crystals and irregu- 

lar grains, an abundance of plagioclase, and microcline in large plates 

filled with cavities and inclosures of muscovite and quartz. In the thin 

sections the quartz inclosures are usually cireular in outline and are 

pierced in every direction by minute thread-like crystals of rutile, in 

polarized light showing up in strong contrast with the beautiful basket. 

work structure of the inclosing microcline. All the feldspars are quite 

fresh and pure. A few apatite crystals are present, together with occa- 

*In Hitchecock’s ‘‘ Report on the Geology and Natural History of Maine,” 1862, p if Sy af ? nl Ue 
265, the Vinalhaven rock is referred to as a ‘‘ peculiarly fine-grained syenite of good I j g J s 
color,” ete. In none of the specimens received at the Museum from this locality, 

however, does hornblende play more than a secondary part, and in the majority of 

cases does not appear at all. Hence all are classed as biotite-granites. 
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sional garnets, which in thin sections are always destitute of crystalline 

form, appearing as rounded or oval nearly colorless bodies traversed by 

many irregular lines of fracture. They are quite free from impurities, 

though occasionally containing inclosures of biotite. As is usual in 

muscovite-bearing rocks but little magnetite is present; in two cases 

only grains of pyrite were noticed. 

This is one of the best working of the Maine granites, and is used 

very extensively, not only for building and monuments, but is carved 

into statues, like marble. The rock is properly a gneiss, but showing 

no signs of stratification in the hand specimen is classed here as a granite. 

As illustrative of the great extent of the quarries, it is stated that blocks 

200 feet in length, by 40 feet in width and 8 feet in thickness, can be 

broken out in a single piece if so desired. There is no gap between the 

sheets, and little or no pyrite to cause discoloration. ‘The sheets, as is 

usually the case, increase in thickness downward, being about 1 foot 

thick at the surface and 10 feet thick at the bottom of the present open- 

ings, which are from 50 to 60 feet deep. (See Plate v1.) 

This stone is in such demand for statuary and monumental work that 

an Italian designer who served his apprenticeship in Roman studios 

is employed constantly by the company. Many of the workmen are 

also said to be Italians who worked on marble in Italy, but have learned 

to cut granite since their arrival in Hallowell. Among the prominent 

structures and monuments constructed, wholly or in part, of this stone, 

are the new capitol, Albany, N. Y.; Bankof Northern Liberties, Phila- 

delphia; State capitol, Augusta, Me.; Emory Block, Portland, Me.; 

Odd Fellows’ Memorial Hall, Equitable Building, and part of the old 

Quincy Market, Boston; Ludlow-street jail, the Tribune building, and 

the old Tombs prison, New York City; the statues of the Pilgrim’s 

Monument at Plymouth, Mass.; soldier’s and sailor’s monuments at 

Marblehead, Mass.; Portsmouth, Ohio; Augusta, Boothbay, and Gar- 

diner, Me.; Odd Fellows’ monument, Mount Hope, Boston; Washing- 

ton Artillery monument and Hernandez tomb, New Orleans, ete. The 

statues on the Pilgrim’s Monument are said to be the largest granite 

figures in existence. The standing figure is 38 feet in height, while 

the four in sitting posture are each 15 feet in height. 

HORNBLENDE GRANITE.—This is rather a rare building-stone in 

Maine, though extensively quarried in other States. Its production is 

at present confined to Otter Creek, Mount Desert, where a coarse red 

rock is quarried, which on a superficial examination somewhat resem- 
bles the biotite granites of Calais and Jonesborough, though lacking the 

cream-colored feldspar and consequent speckled appearance character- 

istic of these rocks. Orthoclase predominates over all other constit- 

uents, and is deep-red in color. 

This rock is very compact and hard, but works well and takes an ex- 
cellent surface and polish. It is of finer texture than the Seotch-red 

granites, and bears a closer resemblance to red granite of the Bay of 

H. Mis, 170, pt, 2——27 
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Fundy than to any other at present in the collection. If the specimen 

received at the Museum is a fair sample of the rock at the quarry, it is 

certainly a most excellent stone, though its otherwise uniform texture 

is often interrupted by the presence of oval or rounded black patches 

or knots, caused by segregations of mica, hornblende, and other iron-rich 

minerals. This is, however, a defect not uncommon in many of the 

Maine granites.* 

Maryland.—The most noted quarries in this State are situated in Bal- 

timore County, near Woodstock. The rock is a biotite granite, varying 

from light to dark gray in color, and of about medium texture. It is 

used extensively for general building purposes and for monumental 

work in Baltimore, Washington, and some of the Western States. At 

Mount Royal and opposite Ellicott City fine-grained dark-gray gneiss 

is quite extensively quarried for general building purposes, curbstones, 

ete. <A part of this rock is beautifully porphyritic through large felds- 

pars an inch or more in length. 

A dark-gray gneiss, which is the principal stone used in Baltimore 

for rough work, is quarried in the immediate vicinity of the city. 

At Port Deposit, in Cecil County, a gray biotite gneiss is extensively 

quarried, and is used chiefly for bridge building, docks, harbor improve- 

ment, and general building work. It has been used in the construction 

of Haverford College, Md., St. Dominick’s Church, Washington, and 

several churehes in the immediate vicinity. Other locations where 

good quality of granite is exposed, but not quarried to any extent, are 

Gwynn’s Falls, in Baltimore County, and 3 miles east of Rockville, in 

Montgomery County. 

All of the Maryland granites and gneiss at present quarried have 

biotite as their chief accessory, are of a gray color and of medium fine- 

ness of grain. They appear, however, better adapted for general build- 

ing than for ornamental work. 

Massachusetts.—As Massachusetts was the earliest settled of the New 

England States it is but natural that here the systematic quarrying of 

granite should first be undertaken. As already noted,} granite from 

the bowlders on the Quincey Common, and from Chelmsford began to 

be used in and about Boston as early as 1737, but it was not until the 

early part of the present century that its use became at all general. 

Indeed it may be said that it was not until the opening of the quarries 

at Quincey in 1825 that the granite industry assumed any importance. 

From this time the use of the stone for general building purposes in- 

creased in a marked degree, and the history of granite quarrying in the 

United States may properly begin with this date. 
This early opening of quarries at Quiney was due largely to the de- 

mand for stone at Charlestown for building the Bunker Hill monument, 

“See On the Black Patches in Maine Granite, Proc. Nat. Mus., 1883, p. 137; alse, 

On the Collection of Maine Building Stone in the National Museum, Proc. Nat. Mus., 

1883, p. 165. 

t Ante p. 286, 
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but the attention of capitalists being thereby called to the extent of the 

granite ledges in this vicinity other works were soon established, and 

at the present time the two towns of Quincy and West Quincy contain 

upwards of thirty quarries. Altogether these produce not less than 

700,000 cubic feet annually, and give employment to upwards of eight 

hundred men. 

The Quincey granites are as a rule dark blue-gray in color, coarse 

grained, and hard. A pinkish variety is quarried to a slight extent. 

They are all hornblende granites, and their general appearance so char- 

acteristic that once seen they are always easily recognizable wherever 

met with. As already mentioned these rocks contain besides hornblende 

a very brittle variety of pyroxene, which makes the produetion of a per- 

fect surface somewhat difficult. Nevertheless, they are very exten- 

sively used both for rough and finished work. The United States 

custom-houses at Boston, Mass., Providence, R. I., Mobile, Ala., Sa- 

vannah, Ga., New Orleans, La., and San Francisco, Cal., are of this 

stone, as are also the new Masonic Temple and Ridgeway Library build- 

ing, in Philadelphia. In Boston alone there are one hundred and six- 

ty-two buildings constructed wholly or in part of this material. Its 

suitability for interior decorative work can not be better shown than 

by reference to the polished stairways and pilasters in the new city 

buildings at Philadelphia. 

Other very extensive quarries of hornblende-granite are located at 

Cape Ann, in the town of Gloucester, where it is stated * that quarry- 

ing was commenced as early as 1824 by a Mr. Bates, of Quincy. The 

largest quarries in the State, and, with the exception of those at Vinal- 

haven, Me., the largest works now in operation in the United States, 

are situated at this place. Like that of Quincy the rock is hornblendic, 

though frequently considerable black mica is present.t The texture is 

coarse and the color greenish, owing to the orthoclase it contains. Some 

varieties are, however, simply gray. It is a hard, tough rock, eminently 

durable, and well suited for all manner of general building and orna- 

mental work. The stone has been used in the construction of the post- 

office and several churches and private buildings in Boston, and the 

Butler house on Capitol Hill at Washington. 

Other hornblendic granites, somewhat similar in appearance, are quar- 

ried at Rockport, Peabody, Wyoma, Lynn, and Lynnfield, all of which 

are represented in the Museum collection. The Rockport stone is the 

most important of these, and has been quarried since 1830. In eolor 

and texture it is indistinguishable from much of the Gloucester stone, 

but, if anything, is of a more decided greenish hue. In the quarries 

it is extremely massive, and blocks 100 feet long by 50 feet wide and 16 

: History of Gloucester, Cape Ann, by J.J. Babson, p. 577. 

t'The black mica of the Gloucester and Rockport granites has been shown by Pro. 

fessors Dana and Cooke to be lepidomelane or annite. (Text book of Mineralogy, p. 

313). 
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feet thick have been loosened from the bed in a single piece, while it is 

estimated a block 200 feet long 50 feet wide and 20 feét thick could be 

obtained if desired. The principal markets are New York, Boston, 

New Orleans, and Cuba. 

biotite granites.—Several important quarries of coarse biotite granite 

are worked in this State, but their product is mostly used in the near 

vicinity. Light pink varieties admirably adapted for rock-faced work 

occur at Brockton, Milford, and North Easton. The Milford stone, 

though not extensively quarried, is particularly effective when used in 

this manner, as is well illustrated in the new city hall at Albany, N. 

Y., and also in the new railway station at Auburndale, Mass. At 

Framingham, Leominster, Fitchburgh, Clinton, Fall River, and Freetown 

are also quarries of coarse gray but apparently strong and durable 

granites of this class. 

Kpidote granite-—This is a rare variety of granite in this country, the 

quarries at Dedham producing all that is now upon the market. The 

stone is fine-grained and of a light pink color. Besides epidote, which 

is visible to the naked eye as small greenish specks, it contains numer- 

ous flecks of chlorite, resulting from the alteration of a black mica. 

The stone works readily and gives very pleasing effects either in polished 

or rock-face work. It is of this stone that was constructed the new 

Trinity Church in Boston, and which is considered by good authorities 

to be, from an architectural standpoint, the finest building in America. 

Gneiss.—A fine-grained very light gray, sometimes pinkish, muscovite 

gneiss of excellent quality has been quarried more or less for the past 

thirty-five years near the town of Westford. Other quarries of gneiss 

are at West Andover, Lawrence, Lowell, Ayer, several towns in Worces- 

ter County, at Becket, Northfield, and Monson, as will be noted in the 

tables. 
Being in most cases distinctly stratified, these gneisses are not 

adapted to so wide a range of application as the massive granites, but at 

the same time the ease with which in many cases they can be quarried 

makes them particularly valuable for foundations, bridge abutments, 

curbing, paving, and rock-faced building. At the Monson quarries, for 

instance, the rock is divided by a series of joints, approximately parallel 

to the surface of the hill on which the quarries are situated, into im- 

mense lenticular sheets from 6 inches to 10 feet in thicknes. By tak- 

ing advantage of these natural facilities a block was split out in 1869 

which measured 354 feet in length by 11 feet in width and 4 feet in 

thickness. An analysis of the Monson stone from the Flynt quarry is 
given in the tables. 

As a general rule it may be stated that while the granites and 

gneisses of Massachusetts are good and safeworking stones they are 

coarse and in no way remarkable for their beauty. In the matter of 

color and texture they bear a striking contrast to the fine and even 

grained stones of her sister States, Connecticut and Rhode Island. 
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Minnesota.—According to Professor Winchell more than half the 

State of Minnesota is underlaid by that general class of rocks—the 

erystalline—to which granite belongs. In the northern part of the State 
there are large exposures of very fine light-colored granites, but being 

beyond the limits of settlements and roads those in the southern and 

western part, in the country bordering along the Mississippi and Min- 

nesota Rivers, are of more especial interest and importance. These last 
have been somewhat quarried and the materials can be seen in some of 

the principal buildings in various parts of the State, as well as in cities 

beyond the State limits. The first quarry in these rocks in Minnesota 

was that now owned by Breen & Young, at East Saint Cloud, Sher- 

burne County. 

This was opened in 1868, and the stone first taken out was used in 

the corners, steps, and trimmings of the United States custom-house 

and post-office in Saint Paul. Three kinds of stone were taken out 

and used indiscriminately, and all of them may be seen in the building 

first erected. The variety now more generally used is of a gray color 

and uniform texture. The crystalline grains are rather fine, so that the 

texture is close. The color, however, is sometimes disturbed by the 

appearance of greenish spots of the size of butternuts or even as large 

as 6 inches in diameter, caused by segregations of a green chlorite. 

“About one-third of the whole rock is made up of quartz, and two-thirds 

of the remainder of orthoclase. About one-half the remainder is horn- 

blende and the residue is divided between the other minerals, the chlo- 

rite predominating.” An occasional grain of a triclinic feldspar is 

present together with magnetite and pyrite in minute crystals.t} 

“The red granite from East Saint Cloud is not very different from 

the foregoing, but the feldspar is mainly flesh red and all the grains 

are coarser.” It also has a higher per cent. of silica, a fact that has 

been discovered practically by the owners, who had given up the gen- 

eral use of it because of it being more costly to work. “* * * Inthe 

winter of 1874-5 a block weighing ten tons was taken out of the red- 

granite Guarry, about 3 miles west of Saint Cloud, for a monument 

base. * * * It was very fine, and greatly resembled the Scotch 

granite in color, grain, and polish. At the point where this was taken 

out the granite rises about 20 feet above the general surface and spreads 

over more than an acre. A similar red granite occurs at Watab (in 

Benton County), and has furnished several handsome monuments.” A 

light-gray granite also occurs here.* 

At Sauk Rapids, in the same county, there is found a fine-grained 
gray granite closely resembling the gray variety from East Saint Cloud. 

* See Geol. and Natural Hist. Survey of Minnesota, Vol. 1, pages 142-148. 

+These rocks are designated in Professor Winchell’s report above referred to as 

““Syenites.” According to the system of classification now generally adopted, they 

are rather hornblendic or hornblende-biotite granites, as designated by the author in 

the census report, p.90. The name syenite, as already noted, is applied to a quartzless 

rock (see pp. 308 and 430), 
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It has been quite generally used, and is one of the best-known granites 

in the State. 
Missouri.—Although there are inexhaustible quantities of granite in 

the northern part of Iron and Madison Counties and the southern por- 

tion of Saint Francois, there are but few quarries of the material sys- 
tematically worked. 

At Graniteville, Iron County, and in Syenite, Saint Francois County, 
there occurs a coarse red granite, quite poor in mica, which is now ex- 

tensively quarried for the Saint Louis and Chicago markets. It is 

somewhat lighter in color than the well known Scotch granite, but 

is admirably suited for massive structural purposes, as is well illus- 

trated in the lower stories of the fine business blocks erected during 

the season of 1886 on Adams street, between Fifth avenue and Frank- 

lin, and on the corner of Adams and La Salle streets, in Chicago. The 

enormous blocks of rock-faced granite and large polished columns of 

this stone as here displayed* would indicate that this is destined to be 

one of the leading granites of this portion of the country. It admits 

of a high lustrous polish and is coming into use for monumental work. 

Montana.—There is a plenty of good granite within the limits of the 

Territory, but for lack of a market scarcely any quarrying is at present 

carried on. 

A cube of a fine-grained light-gray biotite granite was received at 

the National Museum from Lewis and Clark Counties, but so far as the 

writer is aware the quarry has never been worked to any extent. A 

coarse hornblende-mica granite of a greenish-gray color and somewhat 

resembling the celebrated Quincy and Gloucester (Massachusetts) stone 

forms the country rock in the region of the celebrated silver and cop- 

per mines of Butte, and is beginning to be used for purposes of heavy 

foundation and general building. So far as the writer was able to 

judge, from the short time he was on the ground, the rock is of excel- 

lent quality, but needs to be selected with care, as certain portions, 

those in proximity to the ore veins, are abundantly charged with 

pyrite, which oxidizes readily on exposure. 

New Hampshire—Although New Hampshire is popularly known as 

the ‘Granite State,” in value of total product of the material it anks 
but fifth in the list of New England States, being preceded by Maine, 

Massachusetts, Connecticut, and Rhode Island. However this may be 
there are but few of our building stone that have a wider reputation than 

the fine light-gray muscovite-biotite granites from quarries near Concord. 

* The window-sills in the first of the above-mentioned buildings are rough blocks 

of granite, each 3 feet square by 17 feet 4 inches long, and weighing about 10 tons ~ 

each. The polished columns of the building corner of Adams and La Salle streets 

are ten in number, each 18 feet high by 44 feet in diameter, and weighing not far 

from 18 tons. The largest single block of polished granite yet produced at these 

works is the Allen monument, in Saint Louis, which is 42 feet in height by 44 feet 

square at the base, The weight is about 45 tons, 
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These rocks have been quarried for many years and very extensively 

used for all manner of constructive purposes. The following list in- 

cludes some of the more important buildings and monuments made 

wholly or in part from this material : Charter Oak Insurance Building, 

Hartford, Conn.; soldiers’ monument, at Manchester, N. H.; monu- 

ment to the discoverer of anesthetics; the Germania Savings Bank ; 

Equitable Life Insurance; Masonic Temple; Massachusetts State 

prison, and some seventy-five other buildings in Boston, and Booth’s 

Theater in New York. 

According to Professor Hitchcock, the more important quarries are 

situated on what is known as Rattlesnake Hill, an elevation some 600 

feet above the level of the Merrimac River, and which consists almost 

entirely of granite rocks. Other granites of this class occur and are 

quarried at Allentown, Sunapee, and Peterborough, and are used for 

similar purposes, though they are not widely known outside of New 

England. Gray biotite granites of good quality are quarried at Mason, 

Fitzwilliam, Rumney, Hanover, Portsmouth, and other towns, as 

noticed in the tables. 

The Peterborough, Mason, and Fitzwilliam are exported to some ex- 

tent to the neighboring States, but the others mentioned are used in 

the near vicinity. 

The New Hampshire granites are nearly without exception of fine 

and even grain and well adapted for all kinds of work. The Concord 

rock is practically identical both in general appearance and mineral 

composition with that of Hallowell, Maine, already described. 

New York.—This State, although rich in marbles, limestones, and 

sandstones, produces little of general interest in the way of granite 

rock. A coarse, gray biotite gneiss is quarried at Hastings-upon-Hud- 

son, in Westchester County; a somewhat darker hornblendic gneiss at 
Cold Spring, in Putnam County; and a coarse red hornblendic granite 

at Clayton, in Jefferson County. 

The gneisses are quarried chiefly for the rough work of foundations 

in the vicinity. The red granite from Grindstone Island (Clayton post- 

office) is a beautiful stone and takes a fine polish. The sample for- 

warded to the National Museum, however, contains particles of iron 

pyrite, which unfit it for monumental work. The present product of 

the quarry is made into paving blocks and monuments, principally for 

Chicago, Ill., and Montreal, Canada, though two beautiful columns of 

if are to be seen in the new capitol building at Albany, N. Y. 

New Jersey.—Aside from a single quarry of greenish-gray gneiss at 

Dover, Morris County, in this State, no granitic or gneissic rocks are 

anywhere regularly worked within the State limits. But ‘ Gneissic 

rocks are found in a few localities in thick beds and so jointed that large 

and regular blocks can be quarried out at a comparatively small cost. 

Of the quarries that have been opened and worked to any extent that 

ai Dover alone is kept steadily in operation, It furnishes a large 
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Amount of stone annually for railroad construction along the line of the 

Delaware, Lackawanna and Western Railroad. The same rock occurs 

along the New York, Ontario, and Western Railroad from Pompton to 
Wranklin, and at several points its outcrops have been opened for 

stone. The Sussex and Central Railroad lines also cross tle rock. <A. 

large quarry was opened a few years ago near Franklin, on the mount- 

ain east of the village, but the place, though promising, was soon 

wbandoened. The stone was adapted for heavy work. The transporta- 

tion appeared to be too expensive for it to compete with stone coming 

by water routes.”* 

Pennsylwania.—Although ranking as second in importance in che list 

of stone-producing States, Pennsylvania furnishes very littie in the way 

of granitic rock, and absolutely nothing in this line of more than local in- 

terest. “‘‘The southern gneissic district, described in the geological re- 

ports of Pennsylvania as ranging from the Delaware River at Trenton 

to the Susquehanna, south of the State line and lying south of the 

limestone valley of Montgomery,is the district in which are located 

nearly all the quarries of gneiss in the State, and those furnishing most 

of the material are in the vicinity of Philadelphia.” The rock, which 

is for the most part a dark-gray hornbiende gneiss, is quarried at Ritten- 

housetown, Twenty-first ward, and Germantown, Twenty-second ward, 

and Jenkinstown, in Montgomery County, and is used principally for the 

rough work of foundations in the near vicinity. In Chester, Delaware 
County, the gneiss bears mica in place of hornblende and is, as a rule, 

lighter in color. The quarries are in close proximity to the Delaware 

River, which affords an easy method of transportation to Philadelphia, 

the principal market. This stone is also used almost wholly for four. 

dations, though in some cases it has been used as rock-faced work in 

the fronts of private dwellings, with rather a pleasing effect. 

Khode Island.—The granites of this State are nearly all fine-grained 

light gray or pink biotite granites, the principal quarries of which are 

situated some 2 miles east from Westerly, in Washington County. The 

rock is of fine and even texture and of excellent quality, and is much 

used for monumental work and general building. Other quarries of 

biotite granite occur at Smithfield, West Greenwich, Newport, and 

Niantic. A greenish, fine gray, hornblendic gneiss is quarried at Dia- 

mond Hill, in Providence County. Aside from the Westerly rock the 

most of this material is for local market only. 

Tennessee.—At the present time scarcely anything in the line of gra- 

nitic rock is quarried in this. State, and owing to the limited areas occu- 

pied by granite ledges it is more than doubtful if the granite quarrying 

ever assumes any great importance. Small outcrops of granite, gneiss, 

or mica schist occur in the extreme eastern and southern parts of Polk, 

Monroe, Cocke, Washington, Carter, and Johnson Counties, in the east- 

ern part of the State, but even these are not in all cases suitable for 

“Ann. Rep. of State Geologist of New Jersey, 13836, pp. 41-42, 
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any but the roughest work. The Museum collections contain an ex- 
tremely coarse greenish epidotic granite, with large red porphyritic 

crystals of orthoclase, from Bench Mountain, in Cocke County, which 

might perhaps be worked if there were a market. 

South Carolina.—Al|though no granites from this State are to be found 

in our principal markets, it by no means follows that there is any de- 

ficiency in the supply. The collection now in the Museum shows, on 

the contrary, that excellent stones of this class occur in various local- 

ities. 

Near Winnsborough, in lairfield County, quarries have recently been 

opened which furnish fine-grained gray biotite granite fully equal to 

any in the market. The quarries, as we are informed by the owner, Mr. 

W. Woodward, cover some 70 acres of bowlders and two large ledges, 

one 11 acres in extent and the other 6. The stone works readily and 

acquires an excellent polish. A pinkish granite also occurs in this same 

county. Other granites in this State, of which we have seen specimens, 

but concerning which we have but little accurate information, occur near 

Columbia, Richland County; and in Newberry, Lexington, Edgefield, 

and Aiken Counties. The Columbia stone is of a light-gray color, ap- 

parently of excellent quality. It was used in the construction of the 

State house in that city, and is stated to be very durable.* 

Texas.—Red granites, both coarse and fine, occur in Burnet County, 

in this State, though at present neither are quarried to any extent. 

30th varieties carry biotite as the chief accessory mineral. The coarser 

variety corresponds closely with the coarse red granite from Platte 

Canon, Colo. ‘Their colors are dull and they seem better adapted for 

rough building than for monumental work. 

Utah Territory.—A coarse, light-gray granite occurs in inexhaustible 

quantities in Little Cottonwood Cation, not far from Salt Lake City. So 

far the stone has been quarried only from bowlders that have been rolled 

down the canon, and the parent ledge remains untouched. This stone 

has been used in the construction of the new Mormon temple at Salt 

Lake City. 

Vermont.—This State furnishes but little in the way of granitic rocks, 

from the fact that few of her quarries produce material not found 

elsewhere in Néw England, where there are better and cheaper facilities 
for transportation. Quarries of biotite granite of fine grain and a gray 

color are, however, worked at Barre, Brunswick, Morgan, Ryegate, 

and Woodbury. A very light, almost white, muscovite granite is also 

quarried at Bethel. The most of these rocks are for local use only, 

though that from Brunswick is said to be carried to some extent into the 

neighboring cities in New York State. 

Wyoming.—“ The only building stone which is quarried in Wyoming is 

at Sherman, the highest point of the Northern Pacific Railroad. At this 

point—the summit of the Black Hills—the road cuts through a heavy 

* South Carolina, Resources, Population, etc., 1883, p. 609, 
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body of red granite similar to the Scotch, but with much larger crystals.” 

This stone has been used to some extent in San Francisco and Sacra- 

mento, but is hard to work, owing to its coarseness and lack of tenacity,* 

Virginia.—The granites of this State are, as a rule, fine-grained, 

biotite-bearing rocks, and of a light-gray color. They correspond in a 

remarkable degree with the granites of New England, more so than 

those of any Southern or Western State. ‘The principal quarries, thus 

far developed are in Chesterfield and Henrico Counties on the James 

River, and within easy reach of the Richmond market. 

The quarry of the Richmond Granite Company, on the Richmond and 

Alleghany Railroad, near Richmond, produces a massive gray granite 

used for general building purposes, paving stone, and monumental 

work, and which is shipped more or less to all the States and cities 

south of New England and as far west as Nebraska. Much of the ma- 

terial is dressed at the quarry, polishing works being located on the 

ground. 
The Old Dominion Granite Company and the Westham Granite Com- 

pany, in Chesterfield County, produce a very similar stone, the principal 

markets of which are in Richmond, Washington, Norfolk, Lynchburgh, 

and Philadelphia. Other important quarries are in the Tuckahoe dis- 

trict, Henrico County, and Namozine district, Dinwiddie County. Stone 

from the last-named locality was used in the construction of the post- 

office and ecustom-house at Petersburgh, Va. The most important build- 

ing yet constructed of the Virginia granites is the State, War, and 

Navy building in Washington, which is probably the most elaborate 

granite structure in the country. Near Fredericksburgh is found a fine 

light-gray muscovite-biotite granite closely resembling those of Hallo- 

well, Me., and Concord, N. H., but it is not at present quarried to any 

extent. 

Wisconsin.—The extensive outcrops of granite rock in this State have 

been scarcely at all worked up to the present time, owing to the lack of 

transportation facilities. At the present writing the most important 

quarries are at Montello, Marquette County, and Wausau, Marathon 

County. The Montello rock is very fine grained, compact, and of a dull 

pink color. Quarries were first opened here to furnish paving stones 

for the Chicago market, but the stone has since been used to a consid- 

erable extent for general building and monumental work. 

According to Prof. T. C. Chamberlaint the great Laurentian area of 

the northern part of the State is occupied largely by granite and gneiss, 

among which are some of exceptional excellence. Granite rocks of 

greater or less excellence crop out along the upper reaches and tribu- 

taries of the Menominee, the Peshtigo, the Oconto, the Wolf, the Wis- 
consin, the Yellow, the Black, the Chippewa, the Flambeau, the Bad, 

and the Montreal Rivers. These are now being brought within the 

reach of cheap transportation, and should be utilized to the mutual 

benefit of those who work and those who use. 

3 Report Tenth Census, Vol. X, p. 978, t Geology of Wisconsin, Vol, Lp 66, 

> 
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F¥.—THE PORPHYRIES, PORPHYRITIC FELSITEH. 

(1) COMPOSITION AND ORIGIN. 

Popularly any fine-grained, compact rock, carrying larger crystals 

seattered throughout its mass is called a porphyry, whatever may be 

its composition. In the present work the term has: been restricted to 

those acid eruptive rocks of pre-Tertiary origin, consisting of a very com- 

pact felsitic base formed of an intimate mixture of quartz and feldspar 

and in which one or both of these minerals are porphyritically developed. 

The groundmass is usually too fine to allow a determination of its compo- 

sition by the unaided eye, and under the microscope is found to possess 

that peculiar felt-like structure called by lithologists microfelsitic. The 

porphyritice crystals are usually of a different color from the groundmass 

in which they are imbedded, and hence produce the striking effect which 

has made these rocks so famous in all ages and caused them to be used 

in the finest ornamentations in spite of their hardness. 

(2) VARIETIES OF PORPHYRY. 

Accordingly as the porphyries vary in mineral composition they are 

divided into two principal varieties: (1) Quartz porphyry, which con- 

sists of the fine-grained groundmass in which quartz alone or quartz and 

orthoclase are porphyritically developed, and (2) quartz-free or ortho- 

clase porphyry, in which ortboclase alone prevails, no quartz appear- 

ing either porphyritically or in the groundmass. ‘This last variety, it 

will be seen, bears the same relation to the quartz porphyries as does 

syenite to the granites. Through an entire disappearance of the por- 

phyritic erystals, the rock passes into felsite. The porphyries bear the 

same accessory minerals (hornblende, mica, etc.), as do the granites, but 

these are usually in such small particles as to be invisible to the naked 

eye. 

Porphyries, like granites, are of a variety of colors; red, purple, gray, 

green, brown, and black of a variety of shades are not uncommon, and 

when, as is so often the case, the porphyritic minerals contrast in color 

ina marked degree with the groundmass, the effect on a polished sur- 

face is very beautiful. 

(5) USE OF PORPHYRY. 

The porphyries are as a rule intensely hard and tough and completely 

without rift in any direction. Asa consequence they are scarcely at all 

used in this country, although among the most beautiful and indestructi- 

ble of ourrocks. ‘The celebrated porphyries of Elfdalen, Sweden, are 

wrought into a variety of objects of art, and with exceedingly beautiful 

effects. Visitors at the Centennial Exposition in Philadelphia will re- 

cali the beautiful large column and inlaid table of this stone that was 

there displayed, 
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(4) PORPHYRIES OF THE VARIOUS STATES AND TERRITORIES. 

Inexhaustible quantities of porphyries of a variety of colors and great 

beauty occur at Saugus, Malden, Lynn, and Marblehead, and other lo- 

calities in eastern Massachusetts, but which have never been utilized 

to any extent owing to the cost of working. Many of these are of ex- 

ceptional beauty, presenting colors red as jasper, through all shades of 

pink, gray, and even black, often beautifully variegated and brecciated 

in a variety of colors. Flow structures caused by the onward flowing 

of the rock while in a partially cooled condition often gives rise to a 

beautiful banding and interweaving of colors impossible to describe, and 

which must be seen to be appreciated. The striking beauty of this flow 

structure is sometimes heightened by the presence of angular fragments 

of variously colored portions of the rock, which, becoming broken from 

the parent mass, have been imbedded in a matrix of quite different 
color, as at Hingham, where we have found bright red fragments im- 

bedded in a yellowish paste. The rock acquires a beautiful polish, and 

the fact that it has not ere this come into more general use is a sad 

comment upon the taste of our wealthier citizens. Nearly as inde- 

structible as glass, and as beautiful as an agate, and yet almost wholly 

ignored except for purposes of rough construction. 

A large variety of porphyries, varying in color from biack to red, oc- 

curs also in New Hampshire, particularly near Waterville, some of 

which would make fine ornamental stones. At Franconia, in the White 

Mountains, there occurs a porphyry conglomerate formed of fragments 

of jasper red porphyry closely cemented into a compact rock, which is 

particularly beautiful. Slabs of this stone in the National Museum can 

not be excelled for richness of color. 
Porphyries are abundant in many other States, but are scarcely at all 

used. Maine, Pennsylvania, Missouri, Minnesota, and Wisconsin all 

contain good material, though, as little or no search has beer made for 
the highly ornamental varieties, it is impossible to say what they can 

produce. 

At Green Lake, in the last named State, there occurs a beautiful 

stone of this class, almost black in color, with white porphyritic feld- 

spars. It has been quarried to some extent near the town ef Uttny, 

and polished columns of it may be seen in the German-American Bank 

building and Union Depot at Saint Paul, Minn. It is greatly to be re- 

gretted that no economic method of working so beautiful and durable 

a material has as yet been discovered. 
Near Charlotte, in Mecklenburgh County, N. C., there occurs a very 

light colored, almost white, quartz porphyry, which is penetrated by 

long parallel streaks or pencils of a dead black color. These are so ar- 

ranged that, when cut across, the surface appears studded thickly with 

roundish and very irregular black points of all sizes up to half an inch. 

Cut parallel with the direction of the pencils, the surface is streaked 
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with black lines, which sometimes assume the most beautiful fern-like or 

dendritic forms imaginable. 

The rock is intensely hard, tough, and without definite rift. It can 
therefore be worked only at great cost, and is not regularly quarried. 

It has been used only locally for rough purposes, as for curbing, steps, 

and sills. An analysis of this rock is given in the tables. 

G. THE LIPARITES. 

(1) ADAPTABILITY FOR CONSTRUCTIVE PURPOSES. 

Tertiary and post-Tertiary rocks of any kind are at present very little 

used for constructive purposes in the United States, owing, in the case 

of fragmental rocks, to their state of imperfect consolidation and conse- 
quent feeble tenacity, and in the case of eruptives to their almost entire 

absence in those portions of the country that have become permanently 

settled and where as a consequence there has arisen a demand for a more 

durable building material than wood. Of the eruptive rocks of this 

class only the liparites, andesites, and basalts have been at all utilized 

and these to but a small extent. Their textures are, as a rule, such as 

to fit them only for the rougher kinds of construction, since, with the 
exception of the glassy varieties, they will not polish, and their rough 

appearance unfits them for any kind of interior decorative work. 

(2) MINERAL AND CHEMICAL COMPOSITION OF LIPARITE. 

Under the head of liparites are classed those acid eruptive rocks con- 

sisting chiefly of quartz and sanidin (the glassy variety of orthoclase) 

which are not older than Tertiary and which may. be regarded as the 

younger equivalents of the granites, quartz porphyries, and felsite 

pitchstones. 

In texture they vary from coarsely granitoid rocks, entirely crystal- 

line throughout, through all intermediate felsitic stages to clear glassy 

forms. Structurally they vary from fine, compact, even-grained to 

coarsely porphyritic, amygdaloidal, and sperulitie forms; well marked 

fluidal structure is common. The prevailing colors are chalky white 

to dark gray; more rarely greenish, brownish, yellowish, and reddish 

varieties occur. 

The average chemical composition of lipavite (quartz-trachyte) as 

given by Zirkel is silica, 76.36; alumina, 11.97; iron oxides, 2.01; lime, 

1.09; magnesia, 0.56; potash, 3.70; soda, 4.53; specific gravity, 2.55. 

(3) VARIETIES OF LIPARITES. 

According as they are erystalline throughout, felsitic and porphyritic 

or entirely glassy, liparites are classified as (1) granitic liparites or neva- 

dites, (2) rhyolites, and (3) glassy liparites as obsidian, pumice, pearlite, 

and pitchstone. Ofthese only the felsitic and porphyritic variety rhyolite 

is now quarried, 
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(4) LIPARITES OF THE VARIOUS STATES AND TERRITORIES. 

Near Mokelumne Hill, in Calaveras County, Cal., rhyolite occurs in 

several different colors, and has been quarried to some extent for use in 

the immediate vicinity. It is also abundant in Colorado, New Mexico, 

Nevada, Utah, and other of the Western States and Territories. 

The glassy variety of rhyolite called obsidian is very abundant in cer- 

tain parts of the West, and though as yet no attempt has been made to 

utilize the material there would seem no good reason for its not being 

used in small pieces for the finer kinds of decorative work. The rock, 

which is a natural glass formed by the rapid cooling of a molten mass, is 

of various colors, black, red, and greenish, and often beautifully spotted 

and streaked. From the Yellowstone National Park, Glass Butte, Or- 

egon, and other sources, the Museum has received specimens of red 

obsidian spotted and streaked with black wavy lines in a way that is 

highly ornamental. The stone occurs naturally in a badly jointed con- 

dition and could be obtained only in pieces of small size. Owing to its 

glassy fracture also it could be worked only with plain flat surfaces, 

but as it takes a high glass-like polish, it would be very desirable for 

tops of small stands, paper-weights, and inlaid work. 

H.—THE SYENITES, TRACHYTES, AND PHONOLITES. 

(1) DEFINITION OF SYENITE. 

Under the name of Syenites are here included those rocks consisting 

essentially of orthoclase with or without one or more of the accessory 

minerals, mica, hornblende, or augite. They differ from granites only 

in the absence of quartz, and otherwise present a precisely parallel 

series. Thus we may have mica syenite (minette), hornblende syenite, 

augite syenite, etc.* 

(2) LOCALITIES OF SYENITE. 

At the present time syenites are but little quarried in this country, 

though there would seem to be no lack of material and of good quality. 

In and about Portland, Me., there occer in the glacial drift many 

bowlders of a beautiful syenite, the exact source of which is not known 

to the author, but which ean not be far to the northward. The rock 

consists mainly of bright lustrous gray orthoclase and coal-black horn- 

blende, with occasionally a little black mica. In texture it is not too 

* Formerly it was customary to call by the name syenite a rock consisting of quartz 

hornblende, and orthoclase, or what is now called a hornblende granite. The name 

takes its origin from Syene, Egypt, where a rock supposed to answer this description 

was originally quarried. Investigation has, however, shown that the Syene rock con- 

tains more mica than hornblende, and hence at best can not be classed as a true sye- 

nite even according to the old definition. According to recent lithologists the Syene 

rock is a hornblende mica granite, while true syenite, as above stated, is a quartzless 

rock, 
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coarse, and the contrast of colors such that one can scarcely imagine 
a more beautiful stone for rock-faced work. It is very tough, and, to 

judge from the bowlders, is also very durable, and not at all liable to 
discoloration on exposure. 

Hawes* describes augite syenites as occurring in Jackson, Columbia, 

and on Little Ascuntney Mountain, in New Hampshire; also annie s 

syenites as occurring at Red Hill and Moultonborough, Columbia, Sand- 

wich, Stark, and Albany, in the same State. Dr. Wadsworth? also 

mentions a syenite as occurring in eastern Massachusetts, where it oc- 

cupies a large proportion of the coast line between Salem and Man- 

chester. None of these are as yet quarried. 

Near Hot Springs, in Arkansas, there is quarried under the name of 

granite a tough gray rock of variable texture, consisting mainly of horn- 

blende and elzeolite, and which would therefore be classed as an elolite 

syenite. Some portions of the rock, as shown by the large block in the 

Museum collection, are fine-grained and homogeneous, while in others 

the elieolite crystals reach some 2 or 3 inches in length. The appear- 

ance of the stone is excellent, but portions of it contain a large amount 

of pyrite and it needs to be selected with care if designed for exterior 

or highly ornamental work. 

A syenitie rock bearing abundant el:eolite and frequently cancrinite 

and sodalite, and which must, therefore, also be classed as an elieolite sye- 

nite occurs abundantly in the vicinity of Litchfield, Me., and specimens 

of the rock have found their way into the building-stone collections of 

the Museum. An examination of the rock does not, however, impress 

one particularly in its favor. Its durability is, to say fhe least, doubtful, 

and its varying texture and colors rather against it. 

(38) THE TRACHYTES AND PHONOLITES. 

Under the name of trachytes are comprehended by Rosenbusch those 

massive Tertiary and post Tertiary rocks consisting essentially of san- 

idin and hornblende, augite or black mica, and which may be regarded 

as the younger equivalents of the syenites and quartz free porphyries. 

The average chemical composition is siliea, 63.55; alumina, 18.0; iron 

oxide, 6.15; lime, 1.96; magnesia, 0.88; specific gravity, 2.65. 

In sete aNs trachytes are rarely granular but usually possess a fine 

scaly or micro-felsitic groundmass, rendered porphyritie by the devel- 

opment of scattering erystals of sanidin, hornblende, augite, or black 

mica. The texture is porous and possesses a characteristic roughness 

to the touch; hence its name from the Greek word zpayv- rough. ‘The 

prevailing eolons are gray, yellowish or reddish. 
Trachytes are voleanie rocks occurring in eruptive masses in dikes 

and in lav: Ps flows. They may be divided into hornblende, biotite, or 

* Geol. of Ne Ww ‘Hampshire, Molen, art IV, p. 205. 

tGeol. Mag., May, 1885, p. 207. 
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augite trachytes, according as either of these accessory minerals pre- 

dominates. 

Phonolites differ from trachytes in carrying one or both of the min- 

erals nepheline or leucite in addition to the other constituents named. 

They bear the same relations then to the trachytes as do the elolite 

syenites to the syenites proper. 

. Neither trachytes nor phonolites are, so far as now known, common 
rocks in the United States. Zirkel* describes numerous trachytes 

from the areas covered by the Fortieth Parallel survey, and Caswellt de- 

scribes both trachytes and phonolites from the Black Hills, Dakota. 

fecent investigations by Wadsworth ¢ and Messrs. Hague and Iddings § 

show, however, that the supposed trachytes of Zirkel were in large part 

if not altogether andesites, and it is very probable that similar tests 

applied to many other cases heretofore described would be productive 

of similar results. However this may be, the utility of the rocks in 

America is purely prospective. 

Their colors and textures are such that they can never be used for 

other purposes than rough construction, as is the case with the majority 

of the younger eruptives. 

I—AUGITE (ENSTATITE, HYPERSTHENE) PLAGIOCLASE 

ROCKS. 

(1) DIABASE. 

(Diabase, from the Greek word dcafvcts, to pass over; so called be- 
cause the rock passes by imperceptible gradations into diorite.) 

The diabases are entirely crystalline granular rocks, composed essen- 

tially of plagioclase feldspar and augite, with nearly always magnetite 

and frequently olivine. Geologically they are pre-Tertiary eruptive 

rocks, basic in composition, occurring in dikes, intruded sheets, and 
lava flows. Their mode of occurrence is quite similar to that of basalt, 

from which they differ chiefly in date of eruption and the amount of 

alteration they have undergone. In structure they are as a rule mas- 

sive, but schistose varieties occur and more rarely spherulitic forms. 

The texture is as a rule fine, compact, and homogeneous, though some- 

times porphyritic or amygdaloidal. The colors are somber, varying 

from greenish through dark gray to nearly black, or sometimes black 

when freshly quarried, but becoming greenish on drying. 

*Micro. Petrography, fortieth parallel. 

t Geol. Black Hills of Dakota. 
{ Proc. Bos. Soc. Nat. Hist., Vol. xxI, 1881, p. 243, and Vol. xx11, 1883, p. 412. 

§ Am. Jour. Sci., Vol. xxvu1, 1884, p. 453. 
|| Mr. J. P. Iddings suggests that the change in color from dark, blue black, and 

greenish, as noticed in diabase of New Jersey, is due to the drying of the serpentine or 

chlorite, which results from the alteration of the included olivine. (Am, Jour. Sci., 

May, 1886, p. 330.) 
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According to Zirkel, the average chemical composition of diabase is 

as follows : 
Per cent. 

SH DCH eae Spek Ope Pe Bes 2) Res tt 8 oa ee ey ee ene eee 49.54 

PAMoNoewa ry: yee eee unre Oma bak ey a Se a a er ee Oe 14.05 

Iron. protosidelsss25552 soso eee ee aoe araatsiatey iklara! Sts 14. 27 

MIRAI Y pat Sey os, PE) thc Peete EO Hae eee Sc) 8. 20 

Maomesiai ts sieve vag sean dete en eerste aise scale 5. 28 

TEED YEE YS] 0 eee aA ie a Re Ak Saye kr ge 1.16 

Sod ane ccc ee) 6 os eee ae vee 3. 88 

"YUE ol gy Ryne ane UR MIR Th ERS A BR A RLS OS 2.29 

Average specific gravity, 2.8, equal to a weight of 175 pounds per 

cubic foot. 
In classification two principal varieties of diabase are recognized, the 

distinetion being founded upon the presence or absence of the mineral 

olivine. We thus have (1) olivine diabase, or diabase with olivine, and 

(2) diabase proper, or diabase without olivine. 

Owing to its lack of definite rift, compact texture, and hardness, dia- 

base can, as a rule, be worked only with difficulty and usually at a cost 

considerably greater than that of granite. It is therefore not exten- 

sively quarried, though of late years it has come into more general use 

for paving purposes, and still more recently for building and monu- 

mental work. The green antique porphyry or Marmor Lacedamontum 

viride, formerly much used for pavements and general inlaid decorative 

work in Greece and Rome, is, according to Delesse,* a diabase consisting 

of large greenish crystals of labradorite embedded in a fine compact 

ground mass of the same feldspar, together with augite and titaniferous 

iron. The quarries from which the stone was taken are stated by Hull} 

to be situated between Sparta and Marathon, in Greece. A stone of a 
similar character and closely resembling it in color and structure is 

abundant among the drift bowlders of eastern Massachusetts, but its 

exact derivation is unknown. 

In the eastern United States the dikes of diabase are frequently as- 

sociated with deposits of red or brown Triassic sandstone, which are also 

extensively quarried, as will be noticed further on. Concerning these 

dikes Professor Dana writes: ¢ 

“Tt is remarkable that these fractures (through which the diabase 

was forced to the surface) should ‘have taken place in great numbers 

just where the Triassic beds exist, and only sparingly east or west of 

them ; and also that the igneous rock should be essentially the same 

throughout the thousands of miles from Nova Scotia to North Carolina. 

The igneous and aqueous rocks (sandstone) are so associated that they 

necessarily come into the same history. Mount Tom and Mount Hol- 

yoke, of Massachusetts, are examples of these trap ridges; also Wast 

Rock and West Rock, near New Haven, and the Hanging Hills, near 

*Annals de Mines, p. 256. 

TOp Cit., Dads: 

{ Manual of Geology, third edition, p. 417. 

H. Mis. 170, pt. 2——28 
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Meriden, in Connecticut; the Palisades along the Hudson River, in New 
York; Bergen Hill and other elevations in New Jersey. 

‘In Nova Scotia trap ridges skirt the whole red-sandstone region and 

face directly the Bay of Fundy; Cape Blomidon, noted for its zeolitic 

minerals, lies at its northern extremity on the Bay of Mines. 

“In Connecticut the ridges and dikes are extremely numerous, show- 

ing avast amount of igneous action. * * * They commence near 

Long Island Sound, at New Haven, where they form some bold emi- 

nences, and extend through the State and nearly to the northern bound- 

ary of Massachusetts. Mounts Holyoke and ‘Tom are in the system. 

The general course is parallel to that of the Green Mountains. 

‘Although the greater part of the dikes is confined to the sandstone 

regions, there are a few outside, intersecting the crystalline rocks and 
following the same direction, and part, at least, of the same system. 

‘¢ ven the little Southbury Triassic region, lying isolated in western 

Connecticut, has a large number of trap ridges, and such a group of 

them as occurs nowhere else in New England outside of the Triassic. 

Their direction and positions in overlapping series are the same as in 

the Connecticut valley. 

“The trap usually forms hills with a bold columnar or front and slop- 

ing back. When nearly north and south in direction the bold front is to 

the westward in the Connecticut Valley, and to the eastward in New 

Jersey. It has come up through fissures in the sandstone, which varied 

from a few inches to 300 feet or more in breadth. In many cases it has 

made its way out by opening the layers of sandstone, and in such cases 

it stands with a bold front, facing in the direction toward whieh it thus 

ascended.” 
Connecticut.—The extensive diabase outcrops noted above as occurring 

at Kast and West Rocks, north of New Haven in this State, are quarried 

for foundation walls and for paving purposes in the near vicinity. The 

rock is too dull in color for ornamental work. 

Maine.—Diabase is quarried at three localities in this State, Addison, 

Vinalhaven, and Tenant’s Harbor. At Addison the rock occurs in ex- 

tensive outcrops close by the water’s edge. Single blocks 66 by 10 by 

20 feet have been moved in the quarries, and natural blocks 90 by 10 by 

15 feet occur. The chief defects in the stone are said to be the so-called 

“knots,” which consist of irregular patches of coarse feldspar and dark 

crystals of hornblende. There are alse occasional seams, causing the 

rock to split unfavorably. The rock is moderately fine-grained, very 

dark gray, sometimes almost black or spotted black and white on a 

polished surface and of a fine appearance. It has been used in the walls 

inclosing the Capitol grounds at Washington, in the construction of a 

bank at Montreal, and is quite generally used for monuments in Boston, 

New York, Brooklyn, Washington, Montreal, and Quebec. The Vinal 

haven diabase is less extensively worked en account of its hardness 

It is of finer grain than the Addison stone and uniformly dark-gray, 
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nearly black, in color. It is used to some extent for building material 

and also in cemetery work. The Tenant’s Harbor (Saint George, Knox 
County) stone closely resembles that of Addison, and is used for sim- 
ilar purposes. These are all most excellent stones, and it is a matter 
for congratulation that they are being so extensively introduced, and, 

to some extent, replacing the marbles in monumental work. The cost 

of working is, owing to their compact structure, somewhat greater than 

that of granite, but the results fully justify the increased outlay. All 

the above, it should be noted, are known commercially as “ black gran- 

ite.” = 

Massachusetts.—Diabase is quarried for foundation walls, general con- 
structive purposes, and monumental work at Medford and Somerville 

in this State. Samples received from these localities are, however, 
coarser, lighter in color, and much inferior in point of beauty to those 

just described. 

New Jersey.—The extensive outcrops of diabase, or “ trap-rock,” 
known as the Palisades of the Hudson River in northeastern New Jersey 

furnish an inexhaustible supply of this material, and which is at present 

quite extensively quarried about Guttenberg, Weehawken, West New 

York, and southward along the Palisades as far as Montgomery ave- 

nue in Jersey City.t The rock is used chiefly for paving, and the quar- 

ries are small affairs worked by gangs of from two to five men. Two 

sizes of blocks are prepared. The larger, which are known as specifica- 

tion blocks, are 4 by 8 or 10 inches on the head and 7 to 8 inches deep. 
The second size, which are called square blocks, are 5 to 6 inches square 

and 6 or 7 inches deep. The specification blocks bring about $30 per 

thousand in the market, and the square only about $20 per thousand. 

It is estimated that some 4,000,000 of the specification and 1,000,000 of 
the square blocks were quarried in 1887, valued at $140,000. 

There are three principal grades of the rock quarried. A fine-grained 

variety at Mount Pleasant, a rocky hill north of the Pennsylvania 

Railroad ; a light-gray variety at Bergen Cut, south of the railroad ; 

*Tt should be remarked that all of these diabases differ radically in structure and 

composition from any others here mentioned, and deserve a more thorough and 

careful study than they have yet received. All contain a rhombic pyroxene pleo- 

chroic in red, green, and brown colors, and which is evidently hypersthene, while 
certain sections of the Addison rock show a pyroxenie constituent carrying an abun- 

dance of the rhombic inclosures so characteristic of entstatite. Both the Addison 

and Vinalhaven rocks were in the collection and marked as diabase on my assuming 
charge, and as such I considered them in my paper on the Maine building stones 

(Proc. Nat. Mus., Vol. v1, 1883). The Tenant’s Harbor rock is presumably the one 

described as olivine diabase by Wadsworth and Dickerson (Proc. Bos. Soe. Nat. Hist., 

Mar., 1884, p. 28). 

+The Hudson River Palisade rock is called greenstone by Mahan (Civil Engineer- 

ing, p. 3), who states that if is composed of hornblende and common and compact 

feldspar. This is obviously an error. The rock contains neither hornblende nor 

common” (orthoclase) feldspar, but is wholly composed of augite and plagioclase 

feldspar with a few minute accessories, as magnetite and apatite, 
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and a dark, almost black, variety at Weehawken and West New York. 

Other quarries of this rock are worked at Orange Mountain, Snake 
Hill, Hudson County, and at Morris Hillin Paterson. In the western 

part of the State the outcrops are not so extensive, but quarries are 

worked at Rocky Hill, near Titusville, Smith’s Hill, and near Lambert- 

ville. At Roek Church, 4 miles from Lambertville, the rock is quar- 

ried and used for monumental work as well as for general building pur. 

poses, being put upon the market under the name of black granite. The 

rock from the Palisade quarries has also been quite extensively used 

in and about Jersey City for building purposes. St. Patrick’s Cathe- 

dral, and the Hudson County Court House, as well as many private 

buildings, are of this stone, but the effect as a whole is not pleasing, ow- 

ing to the somber colors of the material. Employed in connection with 

brick or lighter stone, to give variety and contrast, the effect is admir- 

able. 
The finely broken stone is also used very extensively for railroad 

ballast and road-making. Several of the quarries near Orange Mount- 

ain have machines for breaking up the stone for this purpose.* 

Pennsylwania.—The principal quarries of diabase in this State are at 

Collins Station, Lancaster County, and near York Haven, York County. 

At the latter place the face of the quarry is about 70 feet in height. 

The rock lies in huge natural blocks sometimes weighing hundreds of 

tons and having curved outlines giving them a sort of oval shape. 

Stone from this quarry is used only by the Northern Central Railroad 

in the construction of bridges, culverts, ete. 

At Collins Station diabase is more extensively quarried than at any 

other locality in the State. The stone is used for all manner of build- 

ing purposes and monumental work. The foundation of the new Har- 

risburg post-office and the soldiers’ monument in this city are from 

this material. 

In the vicinity of Gettysburgh diabase has been quite extensively 

quarried from bowlders, and has been used for head-stones in the na- 

tional cemetery at this place. 

Virginia.—As in the States to the east and north, the Triassic beds 

of Virginia are cut by large dikes of “ trap” or diabase, and which in 

some cases are capable of affording excellent material for paving blocks 

and general building and ornamental work. So far as the author is 

aware quarries have been opened upon these dikes in but two localities, 

at Cedar Run, near Catlett’s Station on the Virginia Midland Railroad, 
and near Goose Creek, about 3 miles east of Leesburgh, in Loudoun 

County. Specimens of these rocks which we have examined represent 

the coarser varieties of our Mesozoie diabase, are of a dark gray color, 

very strong, and apparently durable. That from Goose Creek has been 

found to stand a pressure of 23,000 pounds per square inch, and, as the 

author has observed, undergoes no change on an exposure of twenty- 

*See Ann. Rep. State Geologist of New Jersey 1881, pp. 60-63, 
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five years other than a slight and in no way objectionable darkening of 

color. Neither stone has been used as yet for other than paving pur- 

poses and bridge abutments, though they are apparently well adapted 

to all kinds of work for which their color and hardness qualify them. 

(2) GABBRO. 

The rock gabbro differs from diabase mainly in containing the foliated 

pyroxene diallage in place of augite. It is not at present quarried to 

any extent in this country, though for no apparent reason other than 

that it is difficult to work. 

Very extensive outcrops of a dark gray, almost black gabbro of 

medium fineness of texture occur in the immediate vicinity of Balti- 

more, Md., but which have been quarried only for purposes of rough 

construction close at hand. The rock is popularly known as “nigger- 

head” owing to its hardness, dark color, and its occurrence in rounded 

bowlders on the surface.* 

At Rice’s Point, near Duluth, Minn., there occurs an inexhaustible 

supply of a coarse gabbro, which has been studied and described by 

Professor Winchell.t The feldspar of the rock, which is labradorite, 

according to the authority quoted, sometimes prevails as at Beaver Bay, 

in crystals one-half to three-fourths of an inch across, and to the almost 

entire exclusion of other constituents. In this form the rock varies from 

lavender blue or bluish gray to light green, and acquires a beautiful 

surface and polish, and is considered as constituting a valuable material 

for ornamental slabs and columns. The typical gabbro of fhe region is 

of a dark blue-gray color, and “has been employed in a few buildings 

at Duluth, both in cut trimmings and for rough waks.” It has also 

been used for monuments and for bases, to which it is especially adapted, 

being cut under the chisel and polished more easily than any of the 

crystalline rocks that contain quartz. The stone is known popularly 

as ‘Duluth granite.” The same kind of rock occurs at Taylor’s Falls, 

but is little used, though favorably situated for quarrying and trans- 

porting. 

A rock closely allied to the gabbros and diabases is the so-called 

norite, which consists essentially of the minerals hypersthene and a 

plagioclase feldspar. The only rocks of this pature now regularly 

quarried are at Keeseville, N. Y., and Vergennes, Vt. The first is 

known commercially as “Au Sable granite,” and the second as “ Labra- 
dorite granite.” Both are coarse-grained, dark-gray rocks, much resem- 

bling the darker varieties of the Quincy granites, from which, however, 

they differ radically in mineral composition. They take a high lustrous 

polish, frequently show a beautiful bright bluish iridescence, and are 

* This is the rock the interesting petrographical features of which have lately been 

made known by Dr. Williams, of Johns Hopkins University. See Bull. U. 8. Geol. 

Survey, No. 28. 

+ Geol, of Minn,, Vol. 1, pp. 148-9. 
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admirably adapted for polished columns, pilasters, and other decorative 

work. The lasting power of the norites, when polished, is yet to be 

ascertained. After an exposure of untold years in the quarry bed the 

surface has turned white. No data are obtainable for calculating their 
lasting qualities in the finished structure. 

(3) MELAPHYR. 

The melaphyrs, as defined by Rosenbusch,* are massive eruptive 

rocks, consisting of plagioclase, augite, and olivine, with free iron oxides 

and an amorphous or ‘‘porphyry” base. They are thus of the same 

mineral composition as the basalts and olivine diabases, but differ struct- 
urally, and belong in great part to the Carboniferous and older Permian 

formations. Although very abundantin many parts of the United States, 

they are scarcely at all Nee owing to their dull colors and poor 

working qualities. 

In the Brighton district of Boston, but a few miles out of the city 

proper, and in other localities in the vicinity, there occur small outcrops 

of a greenish er sometimes purplish melaphyr, or ‘ amygdaloid,” the 

lithological nature of which was, I believe, first correctly stated by 

K. R. Benton.t The prevailing color of the rock is greenish, often 

amygdaloidal, the amygdules being composed often of epidote, thus 

spotting the surface with greenish-yellow blotches. The rock is greatly 

altered, only the feldspars of the original constituents remaining now 

recognizable, while chlorite. quartz, calcite, epidote, and several other 

minerals occur as secondary products. The rock is nevertheless very 

firm, compact, and durable, and is being quarried to some extent for 

rough work. It would seem fitted for a yet wider architectural appli- 

cation. 
(4) BASALT. 

This rock differs from diabase only in point of geological age, be- 
ing a product of post-Tertiary eruptions. Itis, as a rule, less perfectly 

crystalline, still retaining portions of its glassy magma, and the surfaces 

of the flows are often less compact owing to their having been exposed 

to atmospheric agencies for a shorter period, and consequently having 

suffered less erosion. Owing in great part to the fact that basalts occur 

in this country only in the western and more recently settled portions, 

as do also the andesites and rhyolites, they have been heretofore but 

little utilized. There would seem, however, no reason for excluding the 

rock from the list of available building materials in those regions where 

it occurs in such form as to be accessible. At Petaluma, Bridgeport, and 

other places around the bay of San Francisco there lie immense sheets 

of this rock, but which are worked now only for paving materials. 

Like the andesites and rhyolites the basalts will not polish, and their 

colors are such as to exclude them from all forms of interior decorative 

work. 

* Mik. Physiog. der Massigen Gesteine, p. 392, 

t Proc, Bos, Soc., Vol, XX, p, 416. 
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K.—AMPHIBOLE PLAGIOCLASE ROCKS (TRAP AND GREEN. 

STONE IN PART). 

(1) DIORITES. 

Diorite from the Greek word dcopesztv, to distinguish. 

Diorites are entirely crystalline granular rocks composed essentially 

of plagioclase and hornblende. 

They are pre-Tertiary eruptive rocks occurring mostly in dikes and 

intrusive sheets and basic in composition, containing only from 50 to 

54 per cent. of silica. In structure they are massive. The individual 

crystals composing the rock are sometimes grouped in globular aggre- 

gations forming the so-called orbicular diorite or kugel diorite. The 

texture is as a rule compact, fine, and homogeneous, though sometimes 

porphyritic. The common colors are dark gray or green. According 

to Zirkel the average composition is: 
Per cent. 

NYU KOe Fee COOH SC SIO CEC TOS OC IC ECO CHE eae earners 48.50 to 60.88 

JN SOB Seo Ons T Ceo Be He Ono eros ac Be Loe bore. 12 

Protoxi@ero halons sore se eee eee see eben aoe 6. 26 to 11. 92 

TETIITN retrace tea te ctype areata tin Aictslape cas alata tays ais 5.47 to 7.99 

NASM ESTAR comeyse see mises einiacerenice caeineayiata Sees OF S4Astom ON 70 

RO tases acre oe eee hates eet eee as 1.05 to 3.79 

SS OG eases eae ree mn serrata ba Racin pe Naa lar HLS Se ey ILS 2.20 to 5.21 

\W UB HIE Pee ee payee 85 eae ple Pe hee pe Ree Re Ok RES Tete a Me 0.60 to 1.90 

In classification two principal varities are recognized, mica diorite or 

diorite in which black mica is present in excess of the hornblende, and 

hornblende diorite or diorite proper. The presence of quartz gives rise 

to the variety quartz diorite. The name tonalite has been applied by 

Vom Rath to a quartz diorite containing the feldspar andesite and 

very rich in black mica and which occurs in the southern Alps. 

Diorites are commonly known by the names trap and greenstone, as 

are also the diabases. : 

These rocks are as a rule exceeding compact and strong, but are 

scarcely at all used for building purposes owing to their lack of rift and 

poor working qualities in general. Their somber colors are also a draw- 

back to any form of architectural display. In England diorites are 

stated by Hauenschild* to be largely used for road materials, while the 

celebrated kugel diorite or napoleonite of Corsica has been abundantly 

utilized through Italy for interior decorative work. 
Porphyritic diorites, or porphyrites, may be said to bear the same re- 

lation to true diorites as do the quartz porphyries to granites. That is, 

they consist of a compact felsitic base in which hornblende or feldspar 

is porphyritically developed. The ceiebrated red Ugyptian porphyry 

or “Rosso Antico” is a porphyrite as shown by Delesse.t The source 

of this rock is stated by this authority to be the Dokhan Mountains, 

* Katechismus der Baumaterialien, p.8L. 

+ Bull. Soc. Geol, de France, 1849-50, p, 524. . 
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about 25 miles from the Red Sea and 85 miles from ancient Captos 

(now called Kypt). Rocks of this class, though in no way comparable 

from the standpoint of beauty, have been described by Hawes* as oc- 

curring in New Hampshire at Campton Falls, North Lisbon, Dixville, 

and Dixville Notch; a mica diorite is also described as occurring at 

Stewartstown. None of these are put to any practical use. A dark 

gray granitic appearing diorite of variable texture occurs near Read- 

ing, Berks County, Pa., which may answer for rough construction. It 

is not a handsome stone, and is, moreover, hard to work. 

The Museum collections contain a cube of a compact light greenish 

gray diorite, carrying quite an amount of greenish mica and plentifully 

besprinkled with white porphyritic feldspars from near El Paso, Tex. 

This cuts to a sharp edge and acquires a good surface and polish. It 

appears like a good stone for ordinary purposes of construction. 

A somewhat similar stone is found near Monarch, Chaffee County, 

Colorado. 

A quartz diorite of a coarse granitic structure is found and quarried 

at Rocklin, Placer County, Cal. The stone resembles granite in gen- 

eral appearance and works with equal facility. 

(2) THE ANDESITES. 

Under the name of andesites is included a group of voleanic rocks of 

Tertiary and post-Tertiary age, and consisting essentially of a triclinic 

feldspar and hornblende, augite, or black mica. 

in structure the andesites are rarely entirely crystalline, but me 

present a fine densely microlitic or partly glassy groundmass. <Accord- 

ing as they vary in composition four principal varieties are recognized: 

(1) Quartz andesite (Dacite) or andesite in which quartz is a prominent 

ingredient; (2) hornblende andesite; (3) augite andesite, and (4) mica 

andesite, each taking its name according as hornblende, augite, or mica 

is the principal accessory mineral. Hypersthene andesite, or andesite 

in which the mineral hypersthene is a leading constituent, is also com- 

mon in many of the Western States and Territories. 

The andesites are as yet but little used for structural purposes, and 

this largely for the same reasons as were given in the chapter on Lipa- 

rites. Like the rhyolites they will not polish and are in no way suited 

for decorative work. Although very abundant throughout many of the 

Western States and Territories they have been quarried in an itinerant 

way only at Reno and Virginia City, Nev. The rock from the latter 

source is said to quarry easily and cut well when first taken out, and 

to harden on exposure. The Reno andesite has been used in the con- 

struction of the prison and a few stores at that place. 

* Geol. of New Hampshire, Vol. 11, Part tv, p. 160. 
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L.—SCHISTOSE, OR FOLIATED ROCKS. 

(1) THE GNEISSES. 

The gneisses, as already noted, have essentially the same composi- 

tion as do the granites, from which they differ mainly in their foliated 

or schistose structure. On account of this schistosity the rocks split 

in such a way as to give parallel flat surfaces, which render the stone 

servicable in the construction of rough walls and for street curbing. 

This structure, which is caused mainly by the arrangement of the mica 

and other minerals in paraliel layers, is, however, a drawback to the 

uniform working of the stones, and hence they are more limited in their 

application than are the granites. These rocks are frequently called 

by quarrymen stratified or bastard granites. The name gneiss, it should 

be stated, is of German origin, and should be pronounced as though 

spelled nis, never as nees. For reasons already given the gneisses have 

been included under the chapter on granites in the present work. 

(2) THE SCHISTS. 

Mica schist is a rock that consists essentially of quartz and mica. It 

usually possesses a distinct schistose structure, due to the parallel ar- 

rangement of these minerals, as was noted in the gneiss, from which it 

may be said to differ only in its lack of feldspar. It is a rock which is 

supposed to have been formed by the deposition and subsequent erystal- 

lization of sediments, and consequently the structure of these minerals 

and their arrangement are markedly stratified. These peculiarities of 

the schists are not such as to render them favorites for purposes of fine 

construction. They are, however, in most instances broken out from 

the ledges with comparative ease, and for rough construction, such as 

foundations and bridges, as well as for flagging, they are extensively 

employed. 

The mica of the schists may be either muscovite or biotite, or both ; in 

short, the schists may be characterized by one or more of the same acces- 

sories as are the granites and gneisses, and we may have just as many 

varieties. Through a diminution in the amount of mica these rocks pass 

into quartz schists, and by an increase in the amount of feldspar into 

gneisses. The relative amounts of quartz and mica in the schists varies 

almost indefinitely, the percentage of silica, which is largely depend- 

ent upon the amount of quartz, varying from 40 to 80 per cent. The 

finer grained, more compact varieties of mica schist make very fair build- 

ing material, but the coarser and more schistose varieties are not at all 

desirable, especially if the mica be biotite and it occurs in great abun- 

dance. 
In accessory minerals the schists are particularly rich. Some of the 

more common of these are garnet, feldspar, epidote, cyanite, hornblende, 
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chlorite, talc, staurolite, magnetite, pyrite, tourmaline, and rutile. 

Through an increase in the amount of hornblende, chlorite, or tale, the 

rock passes into hornblende, chlorite, or tale schist. 

Owing to their schistose structure and poor working qualities the 

schists are but little used for architectural purposes, as already noted. 

One of the most important of these rocks at present worked in this 

country is the biotite schist near Washington, D.C. This is quite ex- 

tensively quarried, though in a crude and itinerant manner, both in the 

District of Columbia and on the opposite side of tue Potomac River, in 

Virginia. The rock is as a rule fine grained and compact, and of a blue- 

gray color, whence its popular name of ‘Potomac bluestone.” It is at 
times searcely at all schistose, and contains a very considerable propor- 

tion of feldspar, thus approaching gneiss in composition. Several im- 

portant structures have been made of this stone, including George- 

town College and one or two churches. It can be worked, however, 

with great difficulty, and it is only by taking advantage of the natural 

joint faces that it can be utilized with any degree of economy. Pyrite 

is very abundant in certain portions of the rock, and shows its utter 
unreliability by retaining its bright, brassy luster unchanged in some 

cases for many years, while in others it oxides almost immediately.* 

In Cape Elizabeth, Maine, near Portland, there occurs a fine-grained . 

taleose schist which is peculiar for the readiness with which it breaks 

out into jointed blocks of about the right dimensions for building. 

By taking advantage of this jointing several churches and other build- 

ings in Portland have been erected and present a respectable appear- 

ance, though through the oxidation of the included pyrite the walls are 

stained almost beyond recognition. ‘These joints are as sharp and clean 

as though cut with a knife,and are usually indistinguishable in the 

quarry, having been recemented by calcite. A few blows from a ham- 

mer on the end of a block will, however, almost always cause joints to 

open, and often in very unexpected places. 

In the town of Bolton, Worcester County, Mass., there occurs a mica 

schist that has been quarried for many years to furnish flagging ma- 

terials for Hartford and other New England cities. The rock is fine 

grained, distinctly schistose, and evenly laminated; it therefore splits 

out readily into thin plates eminently suited for the purposes to which 

it is applied. 

* Tt is possible that both ordinary pyrite and the gray variety, marcasite, are present 

in these rocks, and that it is the latter mineral that so readily oxidizes, while the py- 

rite remains unchanged. 
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M.—FRAGMENTAL ROCKS. 

(1) SANDSTONES, BRECCIAS, AND CONGLOMERATES. 

(a) COMPOSITION AND ORIGIN. 

Sandstones are composed of rounded and angular grains of sand so 

cemented and compacted as to form a solid rock. The cementing ma- 

terial may be either silica, carbonate of lime, an iron oxide, or clayey 

matter. Upon the character of this cementing material, more perhaps 

than upon the character of the grains themselves, is dependent the 

color of the rock and its adaptability for architectural purposes. If 

silica alone is present the rock is light colored and frequently so in- 

tensely hard that it can be worked only with great difficulty. Such 

are among the most durable of all rocks, but their light colors and 

poor working qualities are something of a drawback to their extensive 

use. The cutting of such stones often subjects the workmen to serious 

inconvenience on account of the very fine and sharp dust or powder 

made by the teols, and which is so light as to remain suspended for 

some time in the air. The hard Potsdam sandstones of New York 

State have been the subject of complaint on this score. If the cement 

is composed largely of iron oxides the stone is red or brownish in color 

and usually not too hard to work readily.* When the cementing ma- 

terial is carbonate of lime the stone is light colored or gray, soft, and 

easy to work. Asa rule such stone do not weather so well as those 

with either the siliceous or ferruginous cement, owing to the ready 

solubility of the lime in the water of slightly acidulated rains; the 

siliceous grains become loosened and the rock disintegrates. The 

clayey cement is more objectionable than any yet mentioned, since it 

readily absorbs water and renders the stone more liable to injury by 

frost. Many sandstones contain little if any cement, but owe their 

tenacity simply to the pressure to which they were subjected at the 

time of their consolidation. Such stones are generally of a grayish hue, 

easy to work, and if the amount of cohesion be sufliciently great, are 

very durable. The finer varieties of these stones, such as the Euclid 

“bluestone” and ‘ Berea grits,” are utilized in the manufacture of grind- 

stones and whet stones. Since they contain little cementing material 

they do not become polished when exposed to wear, but crumble slowly 

away, presenting always fresh, sharp surfaces to be acted upon. In cer- 

tain of our Potsdam sandstones the siliceous cement is found to have 

so arranged itself with relation to the grains of sand as to practically 

convert it into a crystalline rock or quartzite. This has already been 

referred to in the chapter on microscopic structure. 

* Julien states that in the Tertiary sandstones of the Appalachian border the ferru- 

ginous cement is largely turgite; in the Triassic and Carboniferous sandstones it is 

largely limonite, and in the Potsdam sandstones of Lake Champlain and. the southern 

shore of Lake Superior it is largely hematite, (Proc. A. A, A. S., Vol. xxyuu, 1879, 

p. 408.) 
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Sandstones are not in all cases composed wholly of quartz grains, 

but frequently contain a variety of minerals. The brown Triassic sand- 

stones of Connecticut, New Jersey, and Pennsylvania are found, on 

microscopic and chemical examination, to contain one or more nena of 

feldspar and also mica (see Fig. 6, Plate 11), having, in fact, nearly the 

same composition as a granite or gneiss, from which they were doubtless 

originally derived. According to Dr. P. Schweitzer,* a fine-grained 

sandstone from the so-called Palisade range in New Jersey contains from 

30 to 60 per cent. of the feldspar albite. That quarried at Newark, in 

the same State, contains, according to his analysis, albite, 50.46 per 

cent. ; quartz, 45.49 per cent.; soluble silica, .30 per cent.; bases solu- 

ble in hydrochloric acid, 2.19 per cent., and water, 1.14 per cent. Tron 

pyrites is a common ingredient of many gies Unless quite 

abundant the chief danger to be apprehended from the use of such 

stone is the change of color it is liable to undergo on exposure through 

its oxidation. 

Sandstones are of a great variety of colors; light gray (almost white), 

gray, buff, drab or blue, light brown, brown, pink, and red are common 

varieties, and, as alrec ce stated, the color is largely due to the iron 

contained by them. According to Mr. G. Mawt the red and brownish- 

red colors are due to the presence of iron in the anhydrous sesquiox- 

ide state, the yellow color to iron in the hydrous sesquioxide state, and 

the blue and gray tints to the carbonate or the protoxide of iron. It is 

also stated that the blue color is sometimes caused by finely-dissemi- 

nated iron pyrites, and rarely by an iron phosphate.t (See page 306.) 

Sandstones vary in texture from almost impalpably fine-grained 

stones to those in which the individual grains are several inches in 

diameter. These coarser varieties are called conglomerates, or, if the 

grains are angular instead of rqunded, breccias. Neither of these rarie- 

ties are at present quarried in this country to any great extent, though 

in foreign countries calcareous breccias form some of the most beautiful 

marbles. 

All sandstones, when freshly quarried, are found to contain a vari- 

able amount of water, which renders them soft and more easily worked, 

but at the same time peculiarly liable to injury by freezing. So pro- 

nounced is this character that many quarries in the northern regions 

ean be worked only in the summer months, as during the cold season 

the freshly quarried material would freeze, burst, and become entirely 

ruined. It iscustomary also for dealers to refuse to assume any risks of 

injury from freezing to which such stone may be liable after shipment. 

After the evaporation of this “ quarry water,” as it is called, the stone 

is found, to be considerably harder, and hence more difficult to work. 

This hardening process 1s explained by Newberry and others by the 

* American Chemist, July, 1871, p. 23. 

tQuar. Jour. Geol. Soc. of London, XxXrv, p. 355. 

| Notes on Building Construction, Part 111, p. 30. 
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theory that the quarry water holds in solution certain of the cementing 

materials, as has been already noted (p. 339). 

(0) Varieties OF SANDSTONES. 

Many varieties of sandstones are popularly recognized, the distine- 

tions being founded upon their composition, structure, the character of 

the cementing material, or their working qualities. Arkose is a sand- 

stone composed of disintegrated granite. Ferruginous, siliceous, and 

caleareous sandstones are those in which these substances form the ce- 

menting material. Avrgillaceous sandstones contain clay, which can 

easily be recognized by its odor when breathed upon. Flagstone is a 

sandstone that splits readily into thin sheets suitable for flagging ; the 

same term is applied to other rocks, as the schists and slates, which 

serve a similar purpose. /reestones are so called beeause they work 

freely in any direction, their bedding or grain not being strongly enough 

marked to in any way interfere with this property. Graywacke is a com- 

pact sandstone composed of rounded grains or fragments of quartz, 

feldspar, slate, and other minerals, cemented by an argillaceous, calea- 

reous, or feldspathic paste. This term is no longer in general use. 

Quartzites result from the induration of sandstones, a result brought 

about either by pressure or, more commonly, by the deposition of silica 

between the granules. : 

Sandstones oecur among rocks of all ages, from the Archean down to 

the most recent ; none are, however, at present used to any great extent 

for building purposes in this country that are of later origin than Trias- 

sic, or possibly Cretaceous. In the list of natural building materials 

of the United States sandstone ranks third in importance ; the census 

returns for 1880 showing a product of 24,776,950 cubic feet, valued at 

$4,780,391. 

(c) SANDSTONES OF THE VARIOUS Kae AND TERRITORIES. 

Alabama.—On the line of the Alabama Great Southern Railway, some 

60 or 100 miles from Chattanooga, 'Tenn., there occurs a yellow sand- 

stone that is sufficiently soft when first quarried to be cut with an ax, 

and which hardens sufficiently on exposure to be very durable in that 

climate. Samples of this stone received from De Kalb County are of 

decidedly inferior quality. 

Arizona.—There is at present little demand for building stone in this 

Territory, and consequently but little is known regarding its available 

material. From Yavapai County, on the line of the Atlantic and Pa- 

cific Railroad, we have received a block (No. 55571) of fine grained, com- 

pact, light-pink sandstone, that from its warm and pleasing color and 

easy working qualities would be eagerly sought by HKastern builders 

were it more accessible. So far as we are informed, if is not at present 

quarried to any extent. 
Arkansas.—Brown massive “ freestone ” that will make a good build- 

ing stone is stated by Owen* to occur in Van Buren County. 

*Geol. of Arkansas, 1858, p. 75. 
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California.—Around the Bay of San Francisco there occur sandstones 

of a considerable variety of colors which are beginning to come into use 

to some extent. The prevailing colors here are brownish and gray. 

On Angel Island, in Marin County, there occurs a fine sandstone of a 

greenish-gray color, which has been used in the Bank of California 

building, and others of a lighter shade are found in various parts of 

Alameda County. A few miles south of San José, Santa Clara County, 

there are also inexhaustible supplies of light gray and buff stone, but 

which are at present worked only in a small way, Near Cordelia, So- 

lano County, there occurs a coarse, dark-gray volcanic tuff, that can, 

perhaps, be utilized for rough construction should occasion demand. 

Colorado.—This State contains a variety of sandstones, of good qual- 

ity, but which, owing to lack of transportation facilities and the thinly 

settled condition of the country, are as yet in little demand. Near Fort 

Collins, in Larimer County, a fine light-gray stone occurs which is ex- 

cellent for flagging and foundations, but contains too much pyrite for 

fine building purposes. At Coal Creek, in Fremont County, is also a 

fine grayish or buff stone closely resembling that of Berea, Ohio. As 

seen by the writer in the stone-yards of Denver, this is a most excellent 
material, being free from flaws, of good color, and cutting to a sharp 

edge. It is stated that it occurs in inexhaustible quantities and is 

obtainable in blocks of large size. At Glencoe, above Golden, in Jefter- 

son County, there occurs a deep salmon-red stone of a beantiful warm 

and lively hue. It is said to work with considerable difficulty, but 

is much sought on account of its color. Its principal market is now 

Chicago, but it is a matter of regret that it can not be introduced into 

our eastern markets. Near Morrison, in the same county, there occur 

extensive beds of red and nearly white sandstone. The white is not 

considered desirable, but the red is much sought for trimming pur- 

poses. It is stated to absorb water readily, and hence to be peculiarly 

liable to damage from frost. The light-colored stone used in the con- 

struction of the court-house at Denver was obtained from Cretaceous 

beds near Cafion City. Trinidad, Las Animas County, also furnishes 

a good sandstone, which is used in Denver, and another important stone 

of good quality is brought from Amargo, in Rio Arribo County, across 

the line in New Mexico. 
Connecticut.—ASs already noted (ante, p. 289) the first quarries of sand- 

stone to be systematically worked in this country were those located 

in the now well-known Triassic beds at Portland and Middletown in this 

State. The area of the Triassic deposit in New England as given by 

Dana* extends from New Haven on Long Island Sound to northern 

*Manual of Geology, p. 404. The entire area of the Triassic sandstones in the 

United States as given by this authority is divided into three parts: (1) the Connec- 

ticut area as given above; (2) the Palisade area, commencing along the west side of 

the Hudson River in the southeast corner of New York, near Piermont, and stretch- 

ing southwestward, through Pennsylvania, as far as Orange County, Va., about 350 _ 

miles long; and (3) the North Carolina area, commencing near the Virginia line and 

extending through North Carolina over the Deep River region, 120 miles long. 
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Massachusetts, having a length of 110 miles and an average width of 

20 miles. The stone is at present quarried only at Portland, Middlesex 

County, East Haven, New Haven County, and Manchester, Hartford 

County; though small quarries have been worked from time to time to 

furnish stone for local consumption at East Windsor, Hayden’s Station, 
Suffield, Newington, Farmington, and Forrestville in this same county. 

The Manchester stone is a beautiful fine-grained reddish variety, and 

that from East Haven is represented as excellent for rock-faced work. 

The Portland quarries are, however, by far the most important of any 

of these, and it is estimated that from their combined areas not Jess than 

4,300,000 cubic feet of material have been taken. 
As now worked at this place the quarries descend with absolutely 

perpendicular walls on three sides for adepth in some cases of upwards 

of 150 feet, the fourth side being sloping to allow passage for teams 

or workmen. The stone is of medium fineness of texture, of a uniform 

reddish-brown color, and lies in nearly horizontal beds varying from 

a few inches to 20 feet in thickness. Natural blocks 100 by 50 by 20 

feet occur, and hence blocks of any desired size can be obtained. 

In quarrying, channeling machines are used to some extent, though 

in many cases large blocks are first loosened by means of deep drill 

holes and heavy charges of powder, and these then split up by wedges. 

The blocks are roughly trimmed down with picks at the quarry and 

shipped thus to New York and other large cities to be worked up as oc- 

casion demands. Scarcely any of the material is dressed at the quarries. 

The stone has been used in all our leading cities, particularly in New 

York, and has even been shipped to San Francisco via Cape Horn. 

But little quarrying is done in cold weather, as care must be taken 

against freezing while the stone is full of quarry water, a temperature 

of 22° I. being sufficient to freeze and burst fine blocks of freshly- 

quarried material. About a week or ten days of good drying weather 

is considered sufficient to so season a stone as to place it beyond danger 

from frost. 

Great outcry has from time to time been raised against the Portland 

stone on account of its disposition to seale or flake off when laid in ex- 

posed places. While it is undoubtedly true that it is unfit for earved 

work in exposed situations, still the author can but feel that the archi- 

tect and builder are largely responsible for the many ruined fronts 

caused by this sealing, to be seen in New York and elsewhere. It is 

the almost invariable custom in building to split the stone with the 

grain into slabs but a few inches thick and to veneer the walls of build- 

ings with these slabs placed on edge. Let thicker blocks be used and 

the stone laid on its bed, as nature laid it down in the quarry, and 

this defect will prove less serious, if it be not entirely remedied. But no 

stone that is capable of absorbing so large a percentage of water as 1s 

much of the Connecticut and other of our Triassic stones, can be more 

than very moderately durable in the very trying climate of our Northern 

States. 
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There is, however, a vast difference in material from the same quarry. 

I have seen tombstones perfectly sound and legible after an exposure 

of nearly two hundred years, while others begin to scale in less than 

ten. The remarks made in the chapter on selection of stone are es- 

pecially applicable here. : 

Dakota.—The pink and red quartzite from Sioux Falls in this State is 

one of the most promising stones of the West. Chemically the stone 

is almost pure silica, with only enough iron oxide to impart color to it. 

It is so close grained as to be practically impervious to moisture, so 

strong as to endure a pressure of 25,000 pounds to the square inch, and 

will take a polish almost like glass, with which it may favorably com- 

pare in durability. In color the stone varies from light pink to jasper 

red, and it is one of the few stones at present quarried in the United 

States which is equally well adapted for rough building and for orna- 

mental work, both interior and exterior. Professor Winchell, in report- 

ing upon this stone, states that it bears a heat up to that of redness 

without cracking or scaling. The writer is informed by Mr. J. H. 

Drake, of Saint Paul, that the stone will shortly be introduced into the 

Eastern markets for tiling, decorative work, and general building pur 

poses. The chief drawback to the stone, as may readily be imagined, 

is its great hardness, which is fully equal to that of pure quartz, or 7 of 

the seale as given on page 294. It however possesses a remarkably per- 

fect rift and grain, and by especially designed apparatus the company 

expect to be able to put it upon the market at such prices as shall in- 

sure its adoption, and at the same time return a fair profit. 
The stone has been used in the construction of the “ Qaeen Bee” 

flouring mill at Sioux Falls, a structure 100 feet long, 80 feet wide, and 

106 feet high, the walls being 5 feet thick at the base and averaging 2 

feet 9 inches throughout. It has also been used in the construction of 

several private residences, and the Dakota penitentiary in this same 

city, and in the buildings of the deaf-mute school at Keokuk, and those 

of the Grinnell College at Grinnell, Iowa. It has also been used in 
polished columns and pilasters in the German-American Bank and 

Union Depot buildings at Sait Paul, Minnesota. 

Idaho.—The Museum has received samples of a rather coarse, very 

light-colored, sandstone of fair quality from Boisé City, in this Territory, 

but we have no information regarding their availability or the extent 

of the deposits. 

Illinois. —Carboniferous sandstones of light and dark-brown color and 

good quality are found near Carbondale, in this State. The stone is of 

medium texture, works readily, and closely resembles some of the 

Triassic brownstones of Connecticut. The beds are about 14 feet thick 

and are capable of furnishing blocks of large dimensions. A very fine- 

grained light bluish-gray laminated stone is quarried in a small way 

near Xenia, and other sandstones of fair quality occur at Suka, Marion 

County, Chester, Randolph County, and various points in Perry and 

Greene Counties. 



BUILDING AND ORNAMENTAL STONES. A49 

Indiana.—Very light, almost white, and bluish-grey sandstones, of 

fine, sharp, and even grain, occur in French Lick Township, Orange 

County, and in a few localities in Warren and Perry Counties. A part 

of the Orange County stone is used for whetstones, and is known com- 

mercially under the name of ‘* Hindostan oil-stone.” 

Georgia.—No sandstones are at present quarried in this State, but it 

is Stated that “the Chattooga Mountains contain a considerable va- 

riety and of various shades of colors, among which are white, gray, 

buff, brown, and red. Some of these exist in massive compact beds, 

while others have a jointed structure that make them easily quarried. 

The thickness of the entire sandstone series is about 800 feet. Build- 

ing stone of this character may be had also on Lookout and Sand 

Mountains, in the Cohutta range.”* We have as yet seen none of the 

above. 
Towa.—This State produces but little of value as building material 

in the way of sandstones. Coarse, dark brown stones of Carboniferous 

and Cretaceous ages occur in Muscatine and Cass Counties and have 

been quarried to some extent, but their qualities are not such as to 

cause them to be used for other than rough work in the near vicinity. 

Kansas.—Good sandstones are stated by Professor Broadhead to 

occur in several of the counties in the southwestern part of this State, 

though, so far as we have observed, few if any of these are of such a 

quality as to acquire > other than alocal market. A fine, deep blue, gray 

laminated stone is found at Parsons, and a brownish one at Oswego, in 

Labette County, also a brownstone at Pawnee, Crawford County, and 

others of various hues in Bourbon, Neosho, Montgomery, Wilson, 

Woodson, Greene, and Elk Counties. . 
Kentucky.—The sandstones of this State, so far as shown’ by the col- 

lections, are all of a light color, fine-grained and rather soft. Light 

buff and pinkish colors are found in Simpson, Grayson, Todd, John- 

son and Breckenridge Counties, some of which are of a beautiful 

mellow tint. Light-gray stones of apparent good quality, and closely 

resembling the Berea of Ohio, occur at Blue Lick Mountain, Living- 

ston in Rockeastle County, and in Pineville, Bell County. We are 

unable to give further information regarding them. 
Maryland.—Sandstone of such a nature as to be in demand for other 

than local uses is quarried in but a single locality in this State. In 

Montgomery County, near the mouth of Seneca Creek, about 30 miles 

northwest from the city of Washington, there occurs a considerable de- 
posit of Triassié sandstone which for many years has been quarried 

more or less to furnish material for the Washington market. The stone 

is as arule light reddish-brown in color, of fine and even texture, and 

well adapted for all manner of Baila and ornamental work. The 

writer has examined this stone, both in the quarry and in various 

buildings, aud does not hesitate to pronounce it one of the best of our 

™ Gommony ealth of Georgia, p. 136. 

H. Mis. 170, pt. 2——29 
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Triassic stones. Clay-holes abound in some portions of the rock, but 

can be avoided by careful selection. The stone is not at all shaley and 

shows little, if any, disposition to scale when exposed to the weather. 

The Smithsonian Institution, erected in 1848-54 from this stone, shows 

few defects {rom weathering alone, and these only in those cases where 

they might have been avoided by judicious selection. On blocks of 

this stone in the aqueduct of the Chesapeake and Ohio Canal which 

have been constantly permeated by water every season for fifty years, 

the tool-marks are still fresh and no signs of sealing are visible other 

than are produced by too close contact at the joints. The quarries are 

conveniently situated near by the canal, where stone can be readily 

loaded upon boats for the Washington markets, from whence it can be 

shipped by rail or vessel to all our principal cities. 

Massachusetts.—The beds of Triassic sandstone, which furnish in Con- 
necticut the well-known Portland brownstone, are continued up the 

valley of the Connecticut River to the northern boundary of Massachu- 

setts and furnish in several places valuable deposits of building mate- 

rial. At Kast Long Meadow, in Hampton County, quarries are worked 

iu this formation which produce a rather finer grained stone than that 

of Portland and of a bright brick-red color. Like all the Triassic stones 

it is soft and works readily, and on account of its warmth of color can 

be used with very pleasing effects in a variety of combinations. 

The extensive formation of Primordial conglomerate in Dorchester, 

Roxbury, Brookline, and other towns south and west of Boston furnishes 
an inexhaustible supply of durable building material for rough work, 

but which, owing to its coarseness, is unsuited for ornamental work of 

any kind. The stone is quite variable in different localities, but may, as 

a whole, be said to consist of a greenish gray groundmass or paste in 

which are imbedded rounded pebbles of all sizes up to several inches 

in diameter of quartz, granite, melaphyre, felsite, and a variety of rocks. 

This composition renders the smooth dressing of the stone a practical 

impossibility, and it is used only in the rough state, advantage being 

taken of the numerous joint faces, which in building are placed outward, 

thus forming a comparatively smooth wall. The stone thus forms a 

very durable building material and has been used with good effect in 
several churches and other buildings in and about Boston. 

Michigan.—According to Professor Conover* the beds of Potsdam 

sandstone occurring with frequent outcrops in the northern part of the 

Upper Peninsula in this State are likely to furnish the largest quantity 

and the best quality of building material found within the State limits. 

The stone quarried from this formation at Marquette is of medium fine- 

ness of texture, of « light brownish-red color, often curiously spotted or 

mottled with gray. These gray spots are generally rounded and vary 

in size, according to Mr. Batehen, from that of a pea to 12 or 18 inches 

in diameter. These blotched portions are usually rejected in building, 

* Report Tenth Census, 1880, p. 227 
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although when used they give striking and not unpleasant effects. The 

spots are stated by the above-mentioned authority to be equally dura- 

ble with the rest or colored portion. A similar stone is quarried at 

L’Anse, in Houghton County. Mr. Bachen states these stones were in- 

troduced into the Chicago market about 1870. Their chief defects are 

flint pebbles, which fly out in process of dressing, and clay holes. Both 

defects can be avoided by proper selection of the stone. In color the 

Marquette and L’Anse stone are both richer than the Connecticut or 

New Jersey brownstoues, and apparently would prove more durable, 

although as yet they have been too little used to establish this point to 

a certainty. Besides the localities mentioned, these stones occur at 

various places along the lake shore west of Keweenaw Point, and also 

near the eastern end of the coast of Lake Superior, along the valley of 

the Laughing Whitefish River and around it. At this latter locality 

the stone is very hard, compact, heavily bedded, splitting readily into 

slabs of any required thickness, and is especially suited for heavy ma- 

sonry. 

Minnesota.—According to Professor Winchell* the red sandstones of 

Fond du Lae are the most valuable of their kind that the State pos- 

sesses. They are of the same formation as the New Ulm quartzite de- 

scribed below, but were less hardened at the time of their upheaval. 

The stone is of medium texture and of a brown or reddish color, closely 

resembling the Connecticut brownstone, but much harder and firmer. 

A similar rock comes from Isle Royal and Sault Ste. Marie at the east- 

ernend of Lake Superior. At this latter place it is often mottled with 

gray or greenish. The stone consists almost wholly of quartz cemented 

with silica and iron oxides. Its crushing strength is said to vary be- 

tween 4,000 and 5,000 pounds per square inch. 

At New Ulm and in other places in Cottonwood, Watonwan, Rock, 

and Pipestone Counties there occurs a very hard, compact, red quartzite, 

which has been used to seme extent for building purposes, though its 

intense hardness is a great drawback, but it is practically indestructi- 

ble and hence valuable. In Pipestone County the rock occurs associ- 

ated with the beautiful and interesting red pipestone or catlinite, famous 

on account of its being used by the Indians for pipes and ornaments. 

At this point the rock is jasper red in colorand very hard, but is be- 

ginning to be used for ashler work, producing very striking effects. I 

am informed by the quarry owners that the entire bed at Pipestone is 

some 75 feet in thickness and the stone is quarried entirely by means of 

bars and wedges, no explosives being negessary. A polished slab of the 

stone of great beauty was exhibited at the Chicago Exposition in 1886. 

In Courtland Township, Nicollett County, the same quartzite occurs 

of a beautiful deep red, almost purple, color. Samples received at 

the National Museum were found to work with great difficulty but 

were very beautiful. The same stone, but of lighter color, occurs at 

*Geol, of Minnesota, Vol. I. 
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Sioux Falls, Dak. At Dresbach, in Winona County, there occurs a 

fine-grained rather soft-light gray stone which bears a close resem- 

blance to the Berea stone of Ohio. It is quarried to some extent and 

is regarded by Professor Winchell as promising of future usefulness. 

We have received also specimens of a fine light-pink sandstone from 

Pine County, which is stated to ocecur,in heavy beds and to be easy to 

quarry. Itis regarded by Professor Winchell as fully equal to the Cleve- 

land, Ohio, freestone. The sandstone occurring at Jordan, Scott County, - 

is of a light color, and while suitable for general building purposes is 

not regarded as fitted for first-class structures. 

Missouri._—So far as the author has had opportunity of examining, the 

fine hght buif subearboniferous sandstone quarried within a few miles 

of the town of Saint Genevieve is the most important sandstone in the 

State. 

The quarry face shows a bed 25 feet in thickness of good uniform 

rock, and blocks 150 feet long, 20 feet wide, and 10 feet thick are said 

to be obtainable if desired. The stone weathers well in the climate of 

Saint Louis, but is stated to discolor by smoke. 

Near Miami Station, in Carroll County, a fine gray sandstone is quar- 

ried, the better grades of which make good building material; but it 
must be selected’ with care, as it frequently coutains concretionary 

masses which weather out on exposure. 

The Johnson County sandstone is stated to be of good quality in 

certain situations. It has been used in several important structures 

in the State, and stands the test of time without scaling, only becoming 

stained and darkened with age. It is quite light, weighing only 140 

pounds per cubic foot when seasoned, or 145-150 when freshly quarried. 

Mississippi.—Sandstones of gray and light buff color occur in Jeffer- 

son, Rankin, and Tishomingo Counties, in this State. Samples of these 
were on exhibition at the exposition at New Orleans in the winter of 

188485, and from thence were transferred to the national collection at 

Washington. As shown by these specimens the stones are fine-grained 

but rather soft and friable, and in no way remarkable for their beauty. 

Their durability would depend apparently altogether on climatie in- 

fluences. The writer has no information regarding the uses to which 

the stones have been put, if, indeed, they have as yet been used at all. 

Montana.—A fine light gray Cretaceous sandstone somewhat resem- 

bling the well-known stone of Berea, Ohio, occurs in considerable abun- 

dance in Rocky Cation, Gallatin County, and is coming into general use in 

Boseman. The writer is informed* that it can be obtained in blocks 

of large dimensions and that it works readily when first quarried, but 

hardens on exposure, though, like the Ohio stone, it stains with red- 

dish streaks from oxidation of pyrite. A compact red quartzite from 

near Salesville, west, of the west Gallatin, is also coming into use to 
some extent. A fine, very light stone of uncertain age is also quarried 

“* By Dr. A. C. Peale, U. 8. Geol. Survey. 
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near Dillon for use in Butte, Deer Lodge County. So recently has the 

Territory become settled that there has as yet arisen but little demand 

for other materials than wood for building. The great scarcity of this 

article in the most thickly settled portions of the Territory, together 

with the abundgnce of easy-working, but in so dry < climate durable, 

sandstone, will doubtless bring about a radical change within a very 

few years. 

New Jersey.—The largest and most extensively worked quarries of 

stone of any kind in this State are in the Triassic belt of red or brown 

sandstone which extends from the New York line in a general south- 

westerly direction across the State to the Delaware River. The principal 

quarries are in various towns in Passaic, Essex, Hunterdon, and Mer- 

cer Counties. The stone, like that of Connecticut and other Triassic 

areas described, is a granitic sandstone, cemented by iron oxides, silica, 

and carbonate of lime; the colors varying from light brownish gray to 

reddish brown. As shown in the Museum collections, the stone is as a 

rule of finer texture than that of Connecticut, and jess distinctly lami- 

nated, consequently scaling less readily when exposed to atmospheric 

agencies. According to Professor Cook,* this stone has been used from 

an early date in Bergen, Passaic, and Essex Counties for building pur- 

poses and for monuments and gravestones, where it has shown good 

proof of its durability. It has aiso been very extensively used in New 

York and neighboring cities. At the quarries, as is usually the case, 

the surface stone is found more or less broken up and blocks of small 

size only ean be obtained, but the beds become more solid as they are 

followed downward. At some of the Belleville quarries blocks contain-, 

ing 1,000 cubic feet have been broken out. In one of these quarries over 

2 acres have been excavated to an average depth of 60 feet. Some 

of the quarries, as at Passaic, produce stone of several varieties of color, 

as light brown, dark brown, and light gray; the fine-grained dark brown 

is usually considered the best and is the most sought. In several of 

the quarries trap-rock (diabase) also occurs. 
New Mexico.—F rom the vicinity of Las Vegas Hot Springs have been 

received samples of iight gray, brown, and pink sandstone, of fine text- 

ure and apparently excellent quality. They are not as yet much used, 

owing simply to lack of demand for stone of any kind. A soft, very 

light gray voleanie tutt occurs at Santa Ié, which may prove of vaiue 

for building purposes in a dry climate, or one where the temperature 

does not often fall below the freezing point. 

Nevada.—A coarse, gray, friable stone is quarried at Carson, in this 

State, but it is unfit for any sort of fine work or foundation, owing to 

its softness and porosity. 

New York.—The principal sandstones now quarried in this State may 

be divided into three groups, belonging to three distinct geological 

horizons, each group possessing characteristics peculiar to itself and 

*Annual report State Geologists, i881, p. 43. 
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so pronounced as to be readly recognized thereby. The first of these 

belong to the Hamilton period of the Devonian formations, and are 

fine-grained, compact, dark blue-gray stones, very strong and durable.* 

They give a pronounced clayey odor when breathed upon, and have 

been designated greywacke by Professor Julien, though popularly known 

as “bluestones” for their ordinary color. The second group belongs to 

the Medina period of the Upper Silurian formations. These stones are 

largely siliceous, of coarser, more distinctly granular texture than the 

last, and are of a gray or red color. The third and last group belongs 

to the Potsdam period of the Cambrian formations. Like the Medina 

stone, they are largely siliceous, and contain a much larger proportion 

of siliceous cementing material. These are usually light red or nearly 

white and intensely hard and refractory. 

Discussing each group more in detail, it may be said that the “ blue- 

stone” district is confined to comparatively narrow limits west of the 

Hudson River, and mainly to Albany, Green, and Ulster Counties. It 

begins in Schoharie County, passes to the southeast and enters Albany 

County near Berne, and from there passes around to the south and south- 

west across Green, Ulster, and Sullivan Counties, and across the west 

end of Orange County to the Delaware River and into Pike County, 

Pennsylvania.t 
The typical bluestone belongs to the Hamilton period, and is a fine- 

grained, compact, tough, and eminently durable rock of a deep dark blue- 

gray color. Owing to the fact that it occurs usually in thin beds and 

splits out readily in slabs but a few inches thick, it has been used very 

extensively for flagging, curbs, sills, caps, steps, ete. Its somber color is 

something of a drawback to its use for general building purposes. As a 

rule the quarries are shallow affairs, and the work carried on in the 

crudest possible methods. At Quarryville, Ulster County, the quarries 

have been worked for upwards of forty years, and vast quantities of the 

material removed. The quarries lie in lines along three parallel ledges, 

which have a general northeast and southwest direction, the beds of 

sandstone overlying each other from west to east, with strata of slate 

and hard sandstone between them. The quarries in the easternmost 

ledge extend about a mile in length, 175 feet in width, and have been 

worked to an average depth of about 12 feet. In the middle ledge the 

line of quarries extends over an area about 14 miles in length, 150 to 

500 feet in width, and have been quarried te a depth of from 12 to 20 

* Microscopic examination has shown the Devonian sandstones of New York to 

consist chiefly of “angular to subangular grains of quartz and feldspar, with their 

interstices occupied by smaller grains of magnetite, scales of chlorite, and particu- 

larly short fibers of hornblende interlacing the grains of the other constituents. The 

result is an ‘argillaceous sandstone,’ flagstone, or greywacke, peculiarly compact 

and impermeable, which has retained its fresh condition to an extent which could 

not otherwise have been expected from an aggregate so liable to ready decomposi- 

tion.” A.A. Julien in Proe. A.A. A.S., Vol. xxvi, 1879, p. 372. 

t Report of the Tenth Census, Vol. x, 1850, p. 150. 
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feet. Quite heavy beds occur in some of the quarries, and the joints 

allow blocks of very large size to be obtained. In the western ledge 

the quarries are in a line some 1,000 feet long by 150 wide, and are 

worked to an average depth of about 12 feet. The total thickness of 

the layers in this region is from 4 to 20 feet, and the stripping from 6 to 

17 feet in depth. In working the quarries but little capital is required 

beyond the value of the necessary tools, they being commonly leased and 

royalty paid at the rate of one-half cent per square foot of stone quar- 

ried. The larger size of blocks have dimensions of about 15 by 8 feet, 

though some 20 by 15 feet have been taken out. At the time of taking 

the census in 1880 there were upwards of one hundred and fifty quar- 

ries within the bluestone district as given above. All, however, agree 

so closely with those of Quarryville, that further description seems un- 

necessary. 
The quarry district in the Medina sandstone extends from Brockport, 

Monroe County, to Lockport, Niagara County. The stone is, as a rule, 

moderately fine-grained in texture, hard, and of a gray or red color, the 

red variety being most used for building purposes, while the gray is 

used in street-paving. The red variety has a bright and pleasing ap- 

pearance; both red. and gray are sometimes used together, with good 

effect. Most of the stone buildings in Lockport and Buffalo are of the 

Medina stone. The most important feature of the stone is, however, 

its adaptability for street-paving, in place of the usual granite or trap 

blocks. It is said that the sandstone blocks have the advantage of 

not wearing smooth, as do the granites and traps, while af the same 

time they are nearly, if not quite, as durable. 

The stratum of quarry rock is put at about 30 feet in thickness, the 

different layers of which vary in thickness from 18 to 30 inches. 

Three miles south of the town of Potsdam, in Saint Lawrence County, 

the Raquette River cuts across the Potsdam formation, and quarries 

are worked along the banks of the stream. The outcrops at this point 

are some 2 miles in width from north to south. In the quarry the 

strata dip to the south at an angle of about 45°, the beds increasing in 

thickness somewhat from the top downward, until at a depth of 40 feet 

they are some 2 or 3 feet in thickness. In color the stone is light-reddish 

or reddish-brown, and though, when first quarried, soft enough to work 

readily, becomes most intensely hard on seasoning. It is very highly 

silicious and is, without doubt, one of the most durable of all our sand- 

stones. Owing to its hardness it has been as yet but little used for 

general building purposes. Columbia College, in New York City, is 

one of the most important buildings yet constructed from it. At Fort 

Ann, in the same county, the stone is much lighter in color and com- 

posed of almost pure silica, there being an almost entire absence of iron 

oxides in the cementing material. The stone is, as a consequence, ex- 

tremely hard, but tough and durable. 

North Carolina.—The narrow belt of Triassic sandstone already men- 
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tioned as passing through this State furnishes fine, compact, ight and 

dark reddish-brown stone of a quality not at all inferior to any of that in 

the more Northern and Hastern States. Through the energy of the late 

Professor Kerr the museum has received a very full assortment of these, 

and we can speak of their qualities from a personal examination. 

At Wadesborough, in Anson County, the stone lies in beds from 

2 to 10 feet in thickness, which are inclined at an angle of about 25° 

from the horizontal. It is of fine, even grain, quite massive, and of dark 

brown and reddish colors. Heretofore it has been used chiefly for 

railroad work and for steps and general trimming purposes in Charlotte 

and Wilmington, but is worthy of a wider application. Within the 

past year steps have been taken to introduce it into the markets of 

Washington and other of our eastern cities. The chemical composition 

and crushing strength are given in the tables. 

The Sanford stone is of a brown color and is said to lie in the quar- 

ries in nearly horizontal strata from 1 to 5 feet in thickness. The stone 

from near Egypt is quite similar in appearance. Near Durham it be- 

comes in part of a gray color, but otherwise is little different. This 

stone has been used in Raleigh for upwards of thirty years and shows 

itself to be strong and durable. 

Ohio.—According t7 Professor Orton* those rocks of the sub-Carbon. 

iferous period called by the Ohio Geological Survey the Waverly group, 

are the most important as to production of building stone in the geo- 

logical scale of this State. The following section shows the arrange- 

ment of this formation: 

1. Maxville limestones, in patches. 4. Berea shale. 

2. Logan group. 5. Berea grit. 

3. Cuyahoga shale. 6. Bedford shale. 

Of these, number 1 occurs but seldom. Number 2 consists of fine- 

grained sandstones overlying and alternating with massive conglomer- 

ate in the central and southern part of the State. In thickness about 

100 feet. The Waverly conglomerate is a member of this group. Number 

3, about 300 feet in thickness, is a blue argillaceous shale in many 

parts of the State, but in many places contains scattered courses of 

sandstone of great value. Number 4 is from 10 to 30 feet thick, and 

number 5 is the Berea grit, the great quarry rock of northern Uhio. 

This formation is from 10 to 75 feet in thickness, and extends in a 

belt from Williamsfield, in the southeastern corner of Ashtabula County, 
westward into Erie County, and thence nearly directly southward in 

Adams County to the Ohio River. The stratum of sandstone where it 

is best developed consists of heavy sheets, with often a course at the 

top of thin, broken layers, called shell rock, and of no value for building 

stone. Number 6 is from 10 to 100 feet in thickness, and furnishes no 

building stone, excepting in Cuyahoga County, where it yields the well- 

known “Euclid bluestone.” . 

* Report of the Geological Survey of Ohio, Vol. V, p. 578. 
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The Berea grit, as quarried for building purposes, may be deseribed 
as a fine-grained homogeneous sandstone, of a very light buff, gray, or 

blue-gray color, and very evenly bedded, the individual sheets varying 

from a few inches to 10 or more feet in thickness. In many places this 

evenness of bedding is especially remarkable, as in some of the quar- 

ries of Trumbull County, where blocks of stone 10 feet square and 
only 14 inches thick have been extracted, and with surfaces so smooth 

and straight that a straight-edge laid upon them would touch at every 

point. Stabs but 1 or 2 inches in thickness are said to have such 

strength that they go into general use without question. In one case 

a strip 150 feet long, 5 feet wide, and but 3 inches thick was reported 

as raised intact from the quarry bed. The various layers, although 

closely compacted, are, however, perfectly distinct, adhering to one 

another ‘scarcely more than sawn planks in a pile.” 

Like many of the sandstones of this horizon, the Berea grits contain 

but little cementing material, the various particles being held together 

mainly by cohesion induced by the pressure to which they were sub- 

jected at the time of their consolidation. They are, therefore, soft, 
working readily in any direction, and are particularly sought forcarving. 

This property also renders the stone of especial value for the manu- 

facture of grindstones, since the presence of a cement will nearly al- 

ways cause a stone to glaze and its cutting power be thereby nearly if 

not quite destroyed. Unfortunately the Berea stone nearly always 

contains more or less sulphide of iron (pyrite} and needs to be selected 

with care. The best varieties will usually become yellowish on long 

exposure, but this is not in all cases injurious. Indeed, this property 

of ‘“imeilowing with age” is now claimed as one of the good qualities 

of the stone. When, however, the pyrite occurs in such quantities as 

to produce by its oxidation unsightly blotches its presence is, of course, 
objectionable. 

The principal quarries of the stone at present writing are situated in 

the towns of Amherst, Berea, Kast Cleveland, Ilyria, and Independence 
in Lorain and Cuyahoga Counties. 

At Amherst the quarries are located in a series of ledges which were 

once the shore cliffs of Lake Erie. The elevated position of the stones 

is a great advantage, since the light and uniform color seems due to 

the fact that this elevation produces a free drainage, and the stones 

have been traversed by atmospheric waters to such a degree that all 

processes of oxidation which are possible have been very nearly com- 
pleted. The stone here as elsewhere varies considerably in character 

and solidity within limited distances. The following section of one of 

the Amherst quarries is given by Professor Orton: 

Feet. Feet. 

Drithanaperialssa sees sae 2s ane ne Luray as || Chaba Pease Jo 585 cod ee o 
Worthless shell-rock ..---.-.---.- 6to10 | Building and grindstone. .____. : 10 
Soft rock for grindstones only ..- 12 FUILCIN SI STON Cle sete earn eke 4 to 7 
BuuldincisStOner seccecm esas =a : 3 suilding stone or grindstone... 12 
IssHle AKON) Goods Saco Goeaso see 2 
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Nearly all the quarries exhibit this diversity of material, although 

the order of arrangement is not always the same. The colors are light 

buff and bluish gray, the buff stone occurring above the line of perfect 

drainage and extending down as far as the 2 feet of bridge stone, form- 

jng a total thickness of 27 feet. In most of the Amherst quarries the 

relative amount of buff stone is greater. Difference in color and text- 

ure has given rise to various local names. which may be mentioned 

here. The colors are denominated simply by “ blue” and “ buff.” The 

regularly and evenly stratified stone is called “Split rock;” that in 

which the stratification is irregular and marked by fine transverse and 

wavy lines is ealled ‘Spider web,” and the homogeneous stone show- 

ing little or no stratification is called “ Liver rock.” 

As regards composition the stone contains usually about 95 per cent. 

of silica with small amounts of lime, magnesia, iron, oxides, alumina, 

and alkalies. Analysis has shown them to contain from 5.83 to 7.75 per 

cent. of water when first taken from the quarry, and from 3.59 to 4.28 

per cent. when dry. The quarries can be operated only about eight 

months of the year owing to the injury caused by freezing when the 

stone is full of its quarry water. 

In the town of Berea nearly 40 acres of territory have been quarried 

over to an average depth of 40 feet. The stratum is 65 to 75 feet in 

thickness, the individual sheets varying from 2 inches to 10 feet. The 

stone is as a rule a little darker than the Amherst bluestone. It is used 

mostly for building purposes, though grindstones and whetstones are 

also manufactured quite extensively. 

Great care must be taken here in selection of material, as the sulphide 

of iron is often present in such amount as to shortly disfigure the sur- 

faces and even discolor the stone in the courses below. 

The well known ‘ Euclid bluestone” is obtained from the Bedford 

shale formation in Newburgh and Euclid, in Cuyahoga County. The 

stone differs from the Berea in being of finer and more compact texture, 

and of a deep blue gray color. Like the Berea stone, however, it un- 

fortunately contains considerable quantities of pyrite, and, as a general 

thing, is not a safe stone for other than bridge work and foundations or 

flagging, for which last purpose it is eminently suited. Even when free 

from pyrite it does not weather in uniform colors, and needs always to 

be selected with great caution. 

In the vicinity of Marietta and Constitution, in Washington County, 

a fine grained buff and blue gray sandstone, belonging to the Upper 

Coal measures series, is quite extensively quarried for grindstones and 

building purposes. Different portions of the stratum furnish stone 

of all varieties of texture for wet grinding, and the grindstones are 

shipped to all manufacturing points in the United States. The princi- 

pal market for the building-stone is in Marietta and various towns along 

the Ohio River. 

At Piketown there is quarried a very pretty, fine grained brown- 
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stone, soft and easy to work, and apparently fairly durable. It has 

been used in some of the finest stone fronts in Columbus, in this 

State. 
According to Professor Orton,* however, the stone is brown only on 

the outcrop, and a few feet from the surface assumes a dark blue-gray 

color, and loses its value as an ornamental stone, since it contains a 

large amount of soluble iron protoxide, which produces bad discolora- 

tion on exposure. An analysis of this stone is given in the tables. 

Oregon.—Two miles south of Oakland, Douglas County, in this State, 

there occurs an extensive deposit of a fine, dark blue-gray sandstone, 

which changes to a drab color on exposure. It occurs in layers of 17 

to 36 inches in thickness, parted by shaly seams, and is readily quarried 

by means of wedges. Quarries were opened in 1879, but have not been 

extensively worked as yet. A fine-grained sandstone, said to be suita- 

ble for either building or ornamental work, also occurs about 14 miles 

from Portland, in Clackamas County. It has been quarried since 1866, 

and used in some prominent structures in Portland. 

Pennsylvania.—Vhe belt of Triassic sandstones passing through south- 

western Pennsylvania is described as beginning at the west bank of the 

Hudson River and extending in a broad belt from the Bay of New York 

to the base of the first ledges of the Highlands, being bounded on the 

northwest by this chain and its continuation. To the southwestward 

it traverses New Jersey, Pennsylvania, Maryland, and, in a somewhat 

interrupted manner, Virginia and part of North Carolina, its total 

length being not less than 500 miles, and of a width varying from 10 to 

50 miles. The principal quarry in this formation in Pennsylvania is 

situated on the south side of a hill in Hummelstown, Dauphin County, 

the stone dipping to the north at an angle of about 40° and the ledge 

being about 85 feet in thickness. The rock is evenly bedded, the courses 

varying from 3 to 10 feet in thickness, the joints regular and from 4 to 

40 feet apart, so that blocks of any practicable size can, it is said, be 

obtained. The texture is about medium fineness, and the color a deep 

Dluish brown, slightly purple. The topmost layers are, however, of a 

reddish brown color, closely resembling the Portland stone. The stone 

compares very favorably with any of the Triassic stones, its chief de- 

fect, so far as the author has observed, being occasional clay holes, 

which sometimes have an unpleasant way of making their presence 

known in unexpected and undesirable places. The Hummelstown stone 

iS now in very general use in all our principal Eastern cities. 

Stone from the same formation and differing, if at all, only in slight 
color and texture peculiarities is quarried more or lessin other towns 

along the belt, particularly Goldsborough, Reading, Bridgeport, and 

several towns in Bucks County. 

The Carboniferous sandstones of Pennsylvania are little quarried 

excepting for local use, although occasionally of good quality. Near 

*Op. cit., p. 599. 
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Pittsburgh and Allegheny, and other towns in Allegheny County, there 

are many quarries which produce gray stone of medium texture of ap- 

parently good quality. They are said, however, to weather unevenly, 

owing to the presence of calcareous matter, and to be very sensitive to 

frost when first quarried. In several places in Westmoreland County 

the stones of this age are of a gray, reddish, or brownish color, fine 

grained and of good quality. They are used to some extent for build- 

ing and also for flagging and paving. 

The sub-Carboniferous formation, so valuable in Ohio for the building 

stone they supply, are in this State of little value, or at least up to date 

have been but little quarried for purposes of construction. At Venango, 

in Franklin County, a fine-grained, evenly-bedded buff stone, some- 

what resembling the buff varieties of the Berea grit, is quarried for 

sidewalks and buildings in the near vicinity. Other quarries are located 

at Titusville, and also at Uniontown, Altoona, and Scranton. 

Aside from the Triassic stones, the most important sandstones at 

present quarried in the State are from the Devonian formations. In 

several towns in Pike, Carbon, Luzerne, Wyoming, Susquehanna, and 

other counties, stones belonging to this formation, of a fine, compact 

texture and dark blue-gray color, are quite extensively quarried. So 

far as can be judged from the material examined, this is one of the most 

valuable stones in the State for building as well as for flagging pur- 

poses. The Wyoming County stone is known to the trade as * Wy- 

oming Valley stone,” and is in considerable demand. It agrees very 

closely in general appearance with much of the New York bluestone 

already described. 

Tennessee.—Fine- grained light pink and coarse buff sandstones occur 

at Sewanee, in this State, and coarse gray at Parksville. The museum 

is in possession of no information regarding the extent to which these 

are used or their weathering properties. } 

Texas.—So far as is yet known this State produces but little of value 

in the way of sandstones. In Burnet County there are coarse dark- 

brown and red Lower Silurian (?) sandstones that may do for purposes of 

rough construction in the near vicinity. <A fine, light buff Carbaonifer- 

ous stone, closely resembling the light-colored Ohio sandstone, occurs 

also at Mormon Mills, on Hamilton Creek, in this same county. A very 

light gray distinctly laminated stone occurs at Riverside, in Walker 

County, but to judge from the sample in the Museum collection it is of 

very poor quality. A fine-grained light buff stone, studded with fine 

black points, is found at Ranger, in Eastland County, and several varie- 

ties of apparent good quality, ranging in color from light buff to deep 

ferruginous red, in Parker County. So far as the curator can learn none 

of these are quarried to any great extent. 

Utah.—No sandstones of any kind are now regularly quarried in this 

Territory, though thereis no lack of material. At Red Butte, near Salt 

Lake City, there occur inexhaustible supplies of Triassic sandstone of 
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various shades of red or pink color. These have been used to some 

extent in Salt Lake City. 

Virginia.—The belt of Triassic sandstone upon which the quarries of 

Seneca Creek, in Maryland, are situated extends across the Potomac 
River in a southwesterly direction as far as the Rapidan River, in 

Virginia. So far as the curator is aware, but a single attempt has been 

made to quarry this material. On the line of the Manassas and Vir- 

ginia Midland Railroad, at a point not far from Manassas, quarries were 

opened about 1868, and up to the time of the taking of the tenth cen- 

sus some 400,000 cubic feet of material had been moved. As repre- 

sented in the collection of the National Museum the stone is fine-grained, 

light reddish brown in color, closely resembling the lighter varieties 

from Seneca Creek, from which, however, it differs in being softer and 

a trifle more absorbent. The quarries are represented as being situated 

near the top of a low eminence, the strata being nearly horizontal, with 

but a slight dip toward the south. The surface only of the ledge has 

been quarried and this to a depth of about 20 feet. The beds vary from 

1 to 6 feet in thickness and are separated by a greenish shale. 

No other sandstones of any importance are at present quarried within 

the State limits, although formerly the beds of light gray or buff Juro- 

Cretaceous stone in the vicinity of Aquia Creek were worked to a con- 

siderable extent to furnish material for the public buildings in Wash- 

ington City. Itrequired but a few years, however, to demonstrate the 

entire unfitness of this material for any sort of exposed work, and the 
quarrying has therefore been discontinued. 

Washington Territory—On Chuckanut Bay, adjoining Bellingham 

Bay, in this Territory, is a very large deposit of a blue-gray Carbonifer- 

ous sandstone that has been quarried to furnish material for the United 

States custom-house at Portland, Oregon, and for use in other towns on 

Puget Sound. The quarry is situated on a bluff which is represented 

as from 30 to 150 feet in height and about a mile inlength. The supply’ 

of workable material is inexhaustible and it is said blocks 30 feet in 

length can be obtained without a flaw. The quarries are so situated 

that vessels of large size can be brought directly tothe pier for load- 

ing. 
Wisconsin.—The sandstones of this State, so far as we have had op- 

portunity of obsérving, are mostly of a very light color and uninterest- 

ing appearance, such as are not likely to ever be in demand for other 

than local uses. Near Darlington, La Fayette County, there is stated 

by Professor Conover to occur a large outcrop of Silurian sandstone, of 

a brown and brick-red color passing into grayish-pink. This is regarded 

by the above-named authority as the best-appearing stone in that part 

of the State, though little quarried, owing to the large amount of worth- 

less stone associated with it and the cost of transportation. The Pots- 

dam formations in the region of Lake Superior are regarded as capable 

of furnishing desirable sandstones, yellowish to deep brown in color. 
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The chief defect in these is the presence of numerous and large clay 

holes, necessitating great care in selecting the material. Many expos- 

ures, as at Douglas and Bayfield Counties and on the Apostle Island 

are so Situated that the quarried material could be shipped directly 

upon vessels with but little carting. 

West Virginia.—According to Professor Orton this State abounds in 

building stone, of which, however, but a small percentage is strictly 

first-class material. With the exception of one or two points on 

the Baltimore and Ohio Railroad, none is quarried for the general 

market. Near Rowlesburgh, on the banks of the Cheat River, there 

occurs a deposit of fine deep blue-gray Devonian sandstone that has 

been quarried to the depth of 40 feet, over an area of perhaps one- 

fourth of an acre. The quarry lies at the very foot of the mountains, 

and the amount of stripping is accordingly very great and continually 

increasing. The stone resembles very closely the Devonian bluestone 

of New York, especially that quarried in Chenango County and the 

lighter varieties of Ulster County. It is said to be highly esteemed 

and very durable. 

According to the same authority the Kanawha River and its tribu- 

taries throughout the whole region about Charleston are walled with 

rock, and quarries are possible everywhere, but not all of the stone is 
equally good. The engineers employed in the erection of the Govern- 

ment building at Charleston, after thoroughly testing all the prevailing 

varieties, finally decided upon that from a comparatively thin bed, 6 to 

10 feet in thickness, that forms the cap to the Mahoning sandstone 

formation near Charleston. This rock is light gray, siliceous, some- 

what conglomeritic, but strong and eminently durable. Frost seemed 

to have no effect upon it, and no efflorescence is perceptible upon ex- 

posed blocks. Continual vigilance must, however, be exercised in select- 

ing stone, as much of it contains shaly pockets and pyritiferous seams. 

“The bluestone from this same region, which has been largely used in the 

Government works of improving the Kanawha River, is a strong stone, 

experiments having shown it to have a crushing strength of about 

14,000 pounds per square inch of surface, but much of it is pyritiferous, 

and great care must be used in selection. This stone has been used in 

one or two important buildings, and with very bad results, it beginning 

to discolor and exfoliate within two or three years. 

At Grafton, in Taylor County, a light-gray sandstone belonging to 

this same formation (Carboniferous) has been extensively quarried for 

railroad work. The quality of the stone is said to be good, and it is 

strong enough for the heaviest work. The thickness of the stratum 

here is from 150 to 200 feet, and the amount of stone available is beyond 

computation, there being literally mountains of it. There are several 

other localities in this region where sandstone is quarried for local pur- 

poses, but which can not be noticed here. 
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(2) VOLCANIC FRAGMENTAL ROCKS. TUFFS. 

(a) DEFINITION, ORIGIN, AND COMPOSITION. 

Under the general name of tuff it is customary to include those fine- 

grained fragmental rocks formed by the consolidation of voleanie de- 

tritus, such as ashes, sand, and lapilli, or by the breaking down and 

reconsolidation of voleanic rocks of various kinds. This consolidation, 

according to Geikie,* may have taken place either under water or on 

dry land; in either case they are as a rule distinctly stratified. Those 

of the tuffs which are formed from Tertiary or post-Tertiary erupted 

materials are naturally but slightly consolidated, soft and easy to work. 

It follows, almost as a matter of course, that they will absorb a propor- 

tionally large amount of water, and hence be less durable in the exceed- 

ing trying climate of the Eastern and Northern States. 

The older tuffs are often so firmly compacted that recourse to the 

microscope must be had to determine their fragmental nature. 

(b) VARIETIES OF TUFFS. 

According to the nature of the lava, from the disintegration of which 

the tuffs are formed, they are designated by special names. ERhyolite 

tuff is composed of disintegrated rhyolite; trachyte tuff of disinte- 

grated trachyte, ete. 
(¢) LOCALITIES AND USES. 

These rocks are very abundant throughout our Western States and 

Territories, but are scarcely at all used for building purposes, owing in 

part to the newly settled condition of the country in which they occur 

and in part to their state of incomplete consolidation. They are, how- 

ever, soft, and easy though rather unsafe working stones, owing to lack 

of definite rift and grain, often plucky fracture, and the presence of 

numerous dry seams and clay holes. They are, moreover, light, frequent- 

ly weighing only from 75 to 100 pounds per cubic foot, though moderately 

strong. When not exposed to too wide variations of climate they must 

prove very durable. Although no systematic experiments have as yet 

been made, appearances indicate that they would prove extremely re- 

fractory in case of fire.t 
They present a great variety of colors; white, gray, pink, red, lav- 

ender, salmon, green, and even black, are common. 

With these qualities there seems no reason for their not proving a 

valuable material in dry climates for all kinds of structural purposes 
where only the rougher kinds of finish are employed, their textures be- 

ing almost invariably such that they will not polish. 

The light gray and pink rhyolite tuff occurring in Douglass County, 

Colo., has been used in the construction of the Union Depot, Windsor 

Hotel, and other buildings in Denver. 

* Toxt-Book of Geology, p. 164. 

tNewberry states that the tuffs found near Challis, Idaho, are of “ considerable 

importance as they are extensively used in place of fire-brick for lining lead-smelting 

furnaces,” being very refractory and easily dressed into shape with an old ax.— 

itrans= Ne Xe; Acad. Sci., Dec., 1881. 
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The stone has already been alluded to under the head of sandstones. 

It may rank as a fairly durable material, but contains clay holes and 

other imperfections that unfit it for fine work of any kind. The Mu- 

seum has received other samples of tuffs of various kinds from Cali- 

fornia, New Mexico, Idaho, and Utah, but they are not at all used at 

present, and their fitness or unfitness for any sort of building purposes 

is a problem for the future to decide. From near Phoenix, Ariz., has 

been received a tuff consisting only of the firmly compacted shreds of 

volcanie glass or pumice and that is stated to have been used locally to 

some extent.* 

Although so little used in this country, tuffs are very generally em- 

ployed for building purposes in many foreign localities. They are 

found abundantly in the voleanic districts of central France, and in the 
Haute-Loire, where they have been used in the construction of churches 

and dwelling-houses. The so-called “ peperino” of the campagna of 

Rome and Naples, is a tuff formed by the consolidation of volcanic 

ashes, and has been used in some of the buildings of these cities. It 

was also used in the construction of the houses of Herculaneum and 

Pompeii. t 

Rhyolite tuffs are, as I am informed by Signor Aguileria, very largely 

used for general building in certain parts of Mexico, the climate being 

such as to render almost any material very durable. There is now a 

large collection of these stones in the National Museum. 

(3) ARGILLACEOUS FRAGMENTAL ROCKS. THE SLATES, 

(a) COMPOSITION AND STRUCTURE. 

Ordinary clayslate consists of consolidated clay. It is therefore 

classed as a fragmental rock, although microscopic examination has 

shown that it frequently contains crystalline matter, and that the rocks 

pass by insensible gradations into what are called argillitic mica schists. 

Microscopic examination of slates from Littleton, N. H., by Hawes,t 

showed them to consist of a mixture of quartz and feldspar in frag- 

ments as fineas dust. There is also present a “ considerable quantity of 

some amorphous coaly matters,” and many little needles of a brightly 

polarizing substance which is probably mica. The clayslate of Han- 

over, N. H., was found by the same authority to contain many minute 

crystals of garnet and staurolite. An examination of some clayslates 

from the Huronian region of Lake Superior, by Wichmann, § showed 

them to consist of a ‘‘ colorless isotropic groundmass in which the other 

constituents are apparently imbedded, whilst throughout are found 

dust-like particles of «a deep gray color, which represent the chief con- 

stituent, and consist probably of clay substances, the greater part of 

them probably of kaolin.” Besides these constituents there were also a 

few quartz and feldspar particles, scales of hydrated oxide of iron, flakes 

*See Am. Jour. Sci., Sept., 1886, p. 1991. 

t Hull: Building and Ornamental Stones, p. 283. 

¢{ Geol. of New Hampshire, Vol. 111, p. 237. 

§ Quar. Jour. Geol. Soc., London, xxxv, 1879, p. 158. 
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of coal, minute tourmalines, and mica fragments. The Maine slates as 
observed by the author contain quite large flakes of greenish mica, and 

many quartz and carbonaceous particles. Asa rule the dark color of 

slate seems to be due to these carbonaceous particles, since they are 

very abundant in the dark varieties, as those of West Bangor, Pa., and 

almost entirely lacking in the light-greenish varieties, as those of Cas- 

tleton and Fairhaven, Vt. The red slates of Granville, N. Y., are made 
up of a groundmass of- impalpable red dust in which are imbedded in- 

hnumerable quartz and feldspar particles all arranged with their longer 

axes parallel with the cleavage direction of the slate. 

Although slate is undoubtedly a sedimentary rock, its remarkable 

cleavage property is in no way connected with its bedding, as might 

at first be supposed, but as shown by Sorby,* Daubree,t and others, 

is caused by pressure acting in a direction at right angles with this 

cleavage plane, and which may or may not correspond with that of its 

bedding. 
(b) USES oF SLATE. 

Besides for roofing purposes, slates are used for billiard-tables, man- 

tels, floor-tiles, steps, flagging, and in the manufacture of school-slates. 

For the last-named purpose a soft, even-grained stone is required, and 

almost the entire supply is at present brought from Pennsylvania and 

Vermont. 

Of late years the business of marbleizing slates for mantels ‘and fire- 

places has become an important industry. All kinds of stones can be 

imitated by this process, but that most commonly seen is the green verd- 

antique marble and the variegated marbles of Tennessee. Like many 

counterfeits, however, the work is too perfect in execution, and need de- 

ceive none but the most inexperienced. 

The following table gives the various sizes of slate made for roofing, 

and the number that are necessary for a “square,” 7. €., a space 10 feet 

square, or containing an area of 100 square feet :¢ 

| 
| No. of 

| | 
No. of |i No. of | 

+. slates |) Rea | slates xs, | slates Size. iis 1 Size. Weenies | Size. ace 

square, } square. / square. 

z _ | iinet a a ee Loe ae ies 
| | 

Inches. | Inches. 
DAM yy iseei one ee ae nee 98 || 18 by 213 588 
24 A 105 || 18 230 686 
24 114 | 16 222 | 823 
24 124 || 16 246 1, 039 
24 138 |) 16 247 600 

22 116 || 16 316 686 
22 126 || 14 300 | 800 
22 138 | 14 327 || 960 
z 15! || 14 374 | 1, 200 
0 141 || 14 436 || 960 

20 154 | 12 400 || 1, 152 
20 169 || 12 457 1, 440 
20 188 || 12 570 || 1, 440 
18 174 || 12 640 | 1, 800 
18 192 || 10 514 2, 400 

e 
* Edinburg Philosoph 

| Geologie Experimen 

. Jour., IV, 1853; p. 137. 

tale, p. 391. 

{ From Rep. D 3, Vol. 1, p. 142, Second Geol. Sur., Pennsylvania. 

H. Mis. 170, pt. 2——-30 
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(c) SLATES OF THE VARIOUS STATES AND TERRITORIES. 

Georgia.—Slates sufficiently cleavable to be applicable for roofing pur- 

poses are stated * to exist in great quantities along or near the line of 

contact between the Silurian and Metamorphic Groups, near the Co- 

hutta, Silicoa, Pine Log, and Dug Down Mountains in this State. The 

most noted locality for roofing slates is on the eastern side of Polk 

County. The outcrops are in steep hills and are apparently of great 

thickness. They have been worked quite extensively at Rock Mart, 

though in a erude and itinerant manner, since as early as 1859, the ma- 
terial being shipped chiefly to Atlanta and neighboring towns. Other 

dark-colored slates are found in Bartow, Gordon, Murray, and Fannin 

Counties, while buff and light green varieties are found in large quan. 

tities in the northwestern portion of Bartow County. None of the above 

are to be found in the general market, nor have we received samples of 

the same. 

Maine.—According to Dr. Jackson ¢ inexhaustible quantities of slate 

occur along the banks of the Piscataquis River from Williamsburgh to 

Foxcroft. Professor Hitchcock { also reports excellent sites for quarries 

of this material as occurring on the Kennebee River from Patten to 

Pleasant Ridge. At various times quarries have been opened at differ- 

ent points in these localities, but the principal ones at this time are in 

the towns of Monson, Blanchard, and Brownville, Piscataquis County. 

The slates here produced are all of a blue-black color and are reported 

by Mr. J. E. Wolff as of most excellent quality, being hard, with a fine 

cleavage surface, not subject to discoloration, and giving forth a clear 

ringing sound wlien struck. Although seemingly susceptible of being 

used for ali purposes to which slates are usually applied, they are at 

present utilized almost altogether for roofing. 

Maryland.—The principal quarries of slate in this State are in Har- 

ford County, adjoining Pennsylvania. The ridge upon which the quar- 

ries are situated extends across the State line into York County, where 

several other quarries are worked within a radius of about 1 mile. As 

the Harford and York County stones are practically identical we will 

reserve a complete description of their qualities until we come to speak of 

the latter. Other quarries were formerly worked in the town of Ijams- 

ville, in Frederick County. The stone here is of a blue black color and 

is represented to be of good quality, but for some reason unknown to 

the writer the quarries are no longer worked. 

Massachusetts—A|though, as already noted, slate was one of the stones 

to be earliest quarried in eastern Massachusetts, the: material was of 

such a nature as to be of little value except for rough construction, and 

hence the industry has always remained of slight importance. The 

only quarries now worked from which slate suitable for roofing or other 

* Commonwealth of Georgia, p. 137. 

+t Second Report on Geology of Maine, 1838, p. 116. 

{ Second Ann. Rep. Geoi. and Nat. Hist. of Maine, 1862, p. 429. 
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fine work can be obtained are at L@caster, in Worcester County. This 
quarry is stated by Marvin* to have been opened by a Mr. Plage over 

a century ago, and the slates were in use as early as 1750 or 1753 (ante, 

p. 291). Owing to lack of favorable transportation facilities the work 

was discontinued more than fifty years since, and it was not till 1877 

that it was recommenced. The slate though porous is said to hold its 

color well and to be durable. Another outcrop of slate of good quality 

is said to occur about 1 mile north of Clinton, in this same county. It 

is not, however, as yet quarried. 
The clay slates occurring in the vicinity of Boston and Cambridge 

have long been used for road materials, but for purposes of construction 

only to a slightextent. They are not sufficiently fissile for roofing pur- 

poses. The stone is regarded by Professor Shaler as of great value for 

rough building, as it is durable, easily quarried, and very effective when 

placed‘in a wall. The Shepherd Memorial Church in Cambridge is the 

only building of importance yet constructed of this material. 

Minnesota.—At Thompson, Carlton County, where the Saint Paui and 

Duluth Railroad crosses the Saint Louis River, there.occurs, according 

to Prof. N. H. Winchell} an inexhaustible supply of hard, black, and 

apparently eminently durable slate suitable for roofing, school-slates, 

tables, mantels, and all other purposes to which slate is usually applied. 

Quarries were opened here by the railroad company in 1830, but for 

some unknown reason were discontinued before any of the stone had 

been put upon the market. ‘The deposit is regarded as of especial value 

by Professor Winchell, inasmuch as it is the most western known in the 

United States, and its close proximity to the railroad renders the trans- 

portation of the quarried material a matter of comparative ease. 

Michigan.—An extensive deposit of Huronian slates occurs in the 

northwestern portion of the northern peninsula of this State, prinei- 

pally in the towns of Houghton, Marquette, and Menomonee. But a 

small portion of the entire formation will furnish material sufficiently 

fissile, homogeneous, and durable for reofing purposes; nevertheless 

the supply of good material is so abundant as to be practically inex- 

haustible. At L’Anse the beds extend down to the lake shore, but 

are badly shattered, not homogeneous, nor of sufficient durability in 

this immediate vicinity to be of value. Good roofing slate is, however, 

found about 15 miles from L’Anse, on the northwestern side of the 

Huron mountain range, and about 3 miles from Huron Bay, where ex- 

tensive quarries have been opened. The stone here is susceptible. of 

being split into large, even slabs of any desired thickness, with a fine 

silky, homogeneous grain, and combines durability and toughness with 

smoothness. Its color is an agreeable black and very uniform. Sev- 

eral companies have located their quarries along the creek which runs 

parallel with the strike of the slate, and a tramway about 34 miles in 

* History of Lancaster. 

t Preliminary Rep. on the Building Stones, ete., of Minnesota, 1880, p. 17. 
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length has been built down to the ly, where a dock has been erected 

for the unloading of vessels and for the convenient shipment of the 

material.* 

New Jersey.—The belt of Silurian slates and shales extending in a 

northeasterly and southwesterly direction entirely across the northern 

part of this State includes several quarriable areas, but which have up 

to the present time been utilized only to a limited extent. Quarries 

have been worked at La Fayette and Newton, in Sussex County, and also 

at the Delaware Water Gap in Warren County. The product of these 

is represented by Professor Cookt as of good quality and suitable not 

only for roofing material, but also for school slates, tiles, mantels, ete. 

New Hampshire.—Professor Hitcheock states{ that the only forma- 

tion in this State likely to furnish good roofing slates is the Cambrian 

range along the Connecticut River. There have been quarries upon this 

belt in the towns of Littleton, Hanover, and Lebanon, but they have not 

now been worked for several years. The stoneis stated to be not quite 

equal to that of Maine and Vermont, but certain portions of it might be 

utilized locally to. good advantage, as for tables, platforms, curbs, and 

flag-stones. In Littleton the band of rocks suitable for working is nearly 

an eighth of a mile wide and has been opened at two localities. The 

strata are vertical and the outcrops on a hill where good drainage can 

be had to a depth of a hundred feet. The stone is soft, apparently dura- 

ble, and of a dark-blue color, but does not cleave so thin as the slate 

from Maine. At East Lebanon the valuable part of the slate-bed is 30 

feet in width. ‘Che stone does not split sufficiently thin for roofing, but 

can be utilized to good advantage for chimney-pieces, table-tops, and 

shelves; also for sinks, cisterns, flooring-tiles, ete. The waste material 

was formerly ground and bolted into slate flour. 

New York.—According to Professor Mather § ‘The roofing-slate forma- 

tion of this State ranges through Rensselaer County from 2 miles west 

of Lebanon Springs to the northeast corner of Hoosic; thence north 

in Washington County through the towns of White Creek, Jackson, 

Salem, Hebron, Granville and Hampton; and thence an unknown dis- 

tance into Vermont.” <A range of roofing slate supposed to be the same 

as that of the Hoosie quarries extends also through the townsof Canaan, 

Austerlitz, Hillsdale, Copake, Aneram, and Pulver’s Corners, in Colum- 

bia County. The most important quarries at present worked are in the 

towns of Hampton, Middle Granville, Granville, and Salem, in Washing- 

ton County, and Hoosic, in the northeastern part of Rensselaer County, 

though there are said to be numerous promising localities in different 

parts of the range which have never been opened. Professor Mather 

estimates the quantity of slate suitable for roofing in the range as above 

given to be ‘sufficient to supply a nation’s wants for ages.” The same 

* Geol. of Michigan, Vol.1u1, Part 1, p. 161. 

tAnn. Rep. State Geologist of New Jersey, 1881, p. 66. 

{ Geol. of New Hampshire, Vol. 10, p. 81. 

§ Nat. Hist. of New York, Geology, 1843, part 1, p. 420. 
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authority states that these slates, though softer than the imported Welsh 

slates, are equally good. They are reported by Doctor Fiteh* as occur. 

ring in a great variety of colors, passing through almost innumerable 

shades of gray, brown, black, blue, green, yellow, purple, and red. This 

last variety, am informed by Professor Smock, is the most highly valued, 

bringing about three times the price of the black. It is quarried ex- 

tensively at North Granville, near the Vermont line, and is regarded as 

the best of its kind produced in this country. According to Doctor 

Fitcht the bed of red slate, although at present quarried in only one or 

two towns, ‘occurs in a nearly continuous line through the whole length 

of the slate formation from Vermont to New Jersey.” But asmall part 

of this, however, is capable of furnishing material of good quality. 

Many attempts have been made, as I am informed by Professor Smock, 

to open quarries in the central and western half of Washington County 

with but indifferent success, those now worked being almost altogether 

in the northeast corner of the county, near the Vermont line. 

Pennsylvania.—The narrow slate belt already noted as occurring in 

Harford County, Md., crosses the State line into the extreme eastern 

portion of York County, in Pennsylvania, and thence sweeps around in 

a gradually narrowing curve to the Susquehanna River, appearing 

again on its eastern bank, in Fulton Township, Laneaster County, 

where it finally disappears. It is from this narrow belt, at its greatest 

dimensions less than a mile wide and scarcely more than six miles 

long, that has been quarried for many years the justly celebrated blue- 

black “‘ Peach Bottom slate.” The stone is stated to rank very high for 

strength and durability. It is tough, fine, and smooth in texture, and is 

stated not to fade on exposure, buildings on which it has been exposed 

for upwards of seventy-five years still showing it fresh and unchanged. 

An analysis of this slate is given in the tables. The principal quar- 

ries now worked are at Bangor and West Bangor, York County, in 

Pennsylvania, and at adjacent points just across the line in Maryland. 

The Utica and Hudson River slate formation, in which le the largest 
and most important quarries of slate at present worked in this country, 

extends in a belt of from 7 to 12 miles in width throughout the entire 

northern parts of Northampton and Lehigh Counties, and thence in a 

gradually though unevenly narrowing band ina general southwesterly 

direction through Berks, Lebanon, Dauphin, Cumberland, and Franklin 

Counties, whence it passes into Maryland. But avery small portion of 

the thus roughly delineated area is of such a nature as to furnish stone 
for economic purposes. The quarries at present worked, beginning with 

the northeastern part of Northampton County, are situated at Hast 

Bangor, Bangor, Pen Argyl, Chapman’s Station, Catasauqua, Allen- 

town, dale, Lynnsport, and Stinesville. 

The geological character of the beds and the details regarding the 

poor. have been deseribed with considerable detail by Mr. KR. H. San- 

«Trans. N. Y. Ag . Soc., 1849, p. 830. tOp. cit. , p. O34. 
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ders,* and which it seems unnecessary to repeat here. The slates pro- 

duced are all of a blue or blue-black color, and are used for all purposes 

to which such material is usually applied. Inthe manufacture of school- 

slates a softer and finer grade of material is requisite than for most 

other purposes. These are split from the block in the same manner as 

roofing-slates, their edges trimmed with a cireular saw, and the faces 

smoothed by a drawing-knife, after which they are rubbed down with a 

cloth and fine slate dust till the surface is smooth and even. They are 

then mounted in wooden frames and packed for shipment. 

The following statistics of shipments from the Slatington region for 

the year 1882 will give some idea of the magnitude of the industry: tf 

Squares of roofing siates, 100,000 ; cases of school slates, 29,704 5 cases 

of blackboards, 1,171; cases of mantels, 71; mantels (pieces) 2,704; 

cases of hearths,6; cases of flagging, 1734; flagging (pieces) 16,643 ; 

cases of sawed slate, 15; cases of pencil slate, 3; making a total by 

weight of about 29,920 tons for the year. 

South Carolina.—Clay slates are statedt to occur in this State in a 

broad band extending along the edge of the Tertiary formations from 

Edgefield County, on the southwest, to Chesterfield, on the northeast. 
The present writer has seen none of this material nor has he any knowl- 

edge regarding its adaptability for any form of architectural work. 

Texas.—Bluish-black slates of a jointed and thinly stratified struct- 

ure, resembling the surface slates of New Hampshire and Vermont, 

and promising of great utility, are stated to occur in Llano and Presidio 

Counties.§ The writer has seen none of these. 

Vermont—The roofing slates of Vermont are stated by Professor 

Hitcheoek || to exist in three distinct and nearly parallel belts, oecupy- 

ing the eastern, middle, and western portions of the State. The east- 

ern belt extends from Guilford, one of the most southern towns in the 

State, to Waterford, and probably as far north as Burke, in Caledonia 

County, where it is cut off by an immense outcrop of granite. The slate 

of this belt differs from that of the other divisions in presenting a more 

laminated appearance, resembling closely a mica schist, the cleavage 

corresponding closely with the lamination, which varies, if at all, but a 

trifle from the planes of stratification. The stone is represented as of 

good color, tough, and durable. Besides for roofing purposes it was 

used largely for tombstones prior to 1830, when marble began to be 

used in its place. The first quarry opened in this belt is stated by the 

above authority to have been that of the New England Slate Company, 

who commenced operations in 1812. At the present time, so far as the 

author is aware, no quarries whatever are worked in this belt. 

The middle range of slate extends from Lake Memphremagog in @ 

*Rep. D 3, Second Geol. Surv. of Pennsylvania, Vol. 1, 1883. pp. 83-160. 

t From Rep. D*, 2d Geol. Surv. Pennsylvania, p. 144-146. 
{ South Carolina, Resources, Population, etc., 1883, p. 133. 

§Second Ann. Rep. Geol. of Texas, 1876, p. 26. 

|| Geol. of Vermont, Vol. 11, 1861, p. 791. 
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southerly course as far as Barnard. The slate found in this differs from 

that of the eastern belt in that it splits more readily into thin sheets, 

is not so distinctly laminated, and is more uniform in color, being 

nearly black and apparently free from the traces of iron oxides.” A 

single quarry is now in operation in this belt, that of the Adams Slate 

Company, in Northfield, Washington County. 

The western and most important of the slate belts of this State ex- 

tends from a point near the town of Cornwall, on the north, southward 

through Castleton, Fairhaven, Poultney, Wells, and Pawlet, and passes 

into the State of New York at Granville. In this slate it is stated 

‘there is a marked difference between the stratification and cleavage 
planes, the dip of the latter being greater than the former.” In color 

the slates of this region are said to closely resemble those of Wales, 
being of a dark purple, with blotches of green, while some of the strata 

are green throughout. In some portions of the formation a red slate 

occurs, similar to that found across the line in New York State. This 

variety is not, however, now quarried. This western area furnishes the 

most fissile and valuable slates of the State, and, as will be seen by 

reference to the tables, is very extensively worked. The slate is soft 

and uniform in texture, and can be readily planed or sawn with a steel 

circular saw, such as is used in sawing lumber. It is well adapted and 

extensively used, not only for roofing purposes, but for school slates, 

slate-pencils, blackboards, table-tops, mantels, etc. It is very exten- 

sively marbleized. It is stated by Professor Hitchcock* that the first 

quarry opened in this region was that of Hon. Alanson Allan, who be- 

gan the manufacture of school slates at Fairhaven in 1845. 

Virginta.—On Hunt Creek, a tributary of Slate River, in Buckingham 
County, in this State, there occur extensive deposits of blue-black slate 

of a quality suitable for a variety of uses, although they are now used 

almost altogether for roofing purposes. The principal quarries now 

worked are at or near the towns of Buckingham, New Canton, and Ore 

Banks. Another belt of slate of the same geological age (Archean) as 

that just mentioned is stated to occur near the southeast base of the 

Blue Ridge, in Amherst and Bates Counties. Very few samples of any 

of these have as yet come into the Museum collection. 

(d) CATLINITE, OR INDIAN PIPE STONE. 

Although frequently found in the collections of amateur mineralo- 

gists, this substance can not be considered a true mineral, but is rather 

an indurated clay.t It therefore varies greatly in composition, as it 

does also in color and degree of induration. ‘The usual color is a deep 

though dull red, often beautifully flecked with small yellowish dots, 

This form is soft enough to be readily cut with a knife, but is sufficiently 

firm and compact to retain the sharpest edges and lines that may be 

Op: Citsyspe 1903 

tSee Analyses, Geol. Minnesota, Vol. 1, p. 542. 
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earved uponit. The material first derived its notoriety from the fact 

that the Sioux Indians utilized it for the manufacture of their pipes 

and various other articles, and at the present time these same people 

living in the vicinity of Flandreau, Dak., derive a considerable income 

from the manufacture and sale of these articles. 

Owing to the fact that the material occurs only in a thin bed under- 

lying the hard and tough red quartzite of the vicinity, it can, with the 

present facilities for extraction, be obtained in blocks of only very mod- 

erate dimensions. Its color is such, however, that in proper combina- 

tions it could be used very advantageously in interior decorations. The 

principal source of the material is near Pipe Stone City, in Pipe Stone 

County, Minn.* 

* See Geol. of Minnesota, Vol. 1; also Am, Jour. Sci, Lo67, p. 15, and Am. Natural- 

ist, 1868-69. 
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STONES OF OTHER COUNTRIES. 

A.—ALABASTER. 

Ttaly.— Alabaster of the finest quality occurs in several parts of Italy, 

particularly at Miemo, in Tuscany, Fontibagni, and Castellina, and at 

Aosta, in Piedmont. The purest and best variety is, however, from Val 

di Marmolago, near Castellina.* Some of these are very extensively 

worked, the clouded varieties being made into vases and other objects, 

while the pure white varieties are made into statuettes. In this form 

they are sold in considerable quantities in this country, passing under 

the name of Florentine marbles. As prepared for the market these are 

indistinguishable from true marble by any but an expert, and it is safe 

to say a large number of people are yearly imposed upon. Should one 

have reason to suppose that this article is being imposed upon him for 

true marble he has but to try the object in some obscure part with the 

thumb-nail. Alabaster is readily scratched or indented in this manner 

while marble is not affected. Another test is to apply a dilute acid. 

True marble will dissolve and effervesce briskly, while the alabaster re- 

mainsunchanged. Besides being softer and hence more liable to injury 

these alabaster objects are inferior to those of marble in that they are 

more easily soiled and are difficult to cleanse. 

It is stated+ that the Italian alabaster is, when first quarried, semi- 

transparent, and that it is wrought while in this state. It is then 

rendered white and opaque (like marble) by placing the objects in a 

vessel of cold water which is then slowly raised to the boiling point. 

It is then allowed to cool to a temperature of about 70° or 80° Fahr. 

when the objects are removed and carefully wiped dry. At first they 

appear little changed by their baptism, but gradually assume the de- 

sired color and opacity. 

B.—SERPENTINOUS ROCKS. VERDANTIQUE MARBLES. 

EHngland.—None of the American serpentinous rocks now known can 

compare in point of beauty, in variety and elegance of colors, with those 

of the Lizard district in Cornwall, England. <A series of polished blocks 

* Hull: Build. and Ornam. Stones, p. 165. 

tAppleton’s Dict. of Mechanics, Vol. u, p. 387. 
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of these in the Museum collection show the prevailing colors to be dark 

olive green with veins, streaks, and blotches of greenish white, choco- 

late brown, and blood red. The green varieties are often spotted by 

ill-defined flakes of a “ silky bronzitic mineral.” 

The rock is softer than the serpentine of Harford County, Md., but 

takes an equally good surface and polish, and works much more readily. 

It is stated by Hull* to be obtainable in blocks from 7 to 8 feet in 

length and from 2 to 5 feet in diameter. According to this same au- 

thority, the stone is admirably adapted for interior decorations and is 

now being used for ornamental fonts, pulpits, small shafts, and_pilas- 

ters, as well as for vases, tazza, and inlaid work. 

Considering the remarkable beauty and the variety of colors dis- 

played by this stone, it seems strange that it should not have found its 

way more extensively into American markets. 

The rock is regarded by Bonneyt as an altered intruded igneous rock, 

rich in olivine (Lherzolite). 

Italy.—The principal serpentinous rocks of Italy are the ophicaleites 

of Pegliand Pietra Lavezzara, near Genoa, and of Levante, and the true 

serpentine of Tuscany. The Verde di Pegli is a breccia consisting of 

deep green fragments of serpentine cemented by hght green calcite. 

The contrast of colors thus produced is said to be very pleasing. The 

Verde di Genova stone from. quarries at Pietra Lavezzara is also a 

breccia consisting of green, blackish green, brown, or red serpentine 

ragments with an abundant cement of white or greenish calcite. It 

has been quarried from time immemorable and is largely used in Franee 

where it is known as Vert de Génes. Its selling price at Turin is about 

20 cents per cubic foot. The ophicalcite of Levante is a breccia like the 

preceding, the fragment being of a violet or wine red color. It is diffi- 

cult to work but acquires a good polish. The Italian name for the stone 

is vosso or Verde di Levante; though sometimes called granito di Le- 

vante. The Tuscany serpentine from quarries near Pratois known com- 

mercially as Verde di Prato. The stone is of a deep green color, carry- 

ing crystals or nodules of diallage and is traversed by a net-work of 

fine lines giving it a breeciated appearance. It contains also veins of 

noble serpentine of a clear, greenish or whitish color. It is softer than 

ordinary serpentine and acquires only a dull polish, but works very 

readily. The dark green varieties are most valued, and having been used 

in ancient monuments is frequently called the Nero antico di Prato t 

This stone is stated by Hull to be subject to rapid decay when exposed 

to atmospherie influences. 

* Building and Ornamenta! Stones. p. 102. 

t Quar. Jour. Geological Society of London, Vol. xxx, Part 2, 1877, p. 884. 

t Delesse, pp. 77-79. 
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C.—LIMESTONES AND MARBLES. 

(1) AFRICA. 

Numidian Marbles.--Within a very few years there have been re- 

opened in Algeria and Tunis the famous quarries of “ Numidian” mar- 

bles, from whence the ancient Romans are stated to have obtained the 

celebrated “ Giallo Antico” and other stones for the decoration of their 

houses and temples. 

According to Playfair,* the name Numidian is incorrect, as the mar- 

bles are not found in Numidia proper, but in the provinees of Africa 

and Mauritania. “Most of the Giallo Antico,” says this authority, 

“used in Rome was obtained from Simittu Colonia, the modern Chein- 

tou, in the valley of Medjerda, the quarries of which are now being 

worked by a Belgian company; but the most remarkable and valuable 

marbles are found near Kleker, in the province of Oran, in Algeria. 

There, on the top of Montagne Grise, exists an elevated plateau, 1,500 

acres in extent, forming an uninterrupted mass of the most splendid 

marbles and breccias which the world contains. Their variety is as 

extraordinary as their beauty. There is creamy-white, like ivory; 

rose color, like coral; Giallo Antico. Some are variegated as a pea- 

cock’s plumage, and on the west side of the mountain, where there has 

been a great earth movement, the rock has been broken up and re- 

cemented together, forming a variety of breccia of the most extraordi- 

nary richness and beauty.” 

There are in the Museum collections a series of these,t which range 

in color through many shades of gray, drab, siena, yellow, and rose-red, 

and which are designated in our markets under the names of jaune, 

antique doré, paonazzo rosso, jaune chiaro ondate, jaune rosé, rose clair, 

breche sanguin, and jaspe rouge. All are extremely compact and hard 

and acquire a surface and polish of wonderful beauty. The United 

States, at present, produces nothing that can compare with them for 

interior decorations. 

Egyptian onyx or “Oriental alabastey.”—This beautiful stone, which, 

like the onyx marbles of Mexico, is a travertine, occurs, according to 

Hull,t in extensive beds amongst the Tertiary limestones of Blad Recam 
(marble country) near the ravine of Oned Abdallah, Egypt. The 

* Geol. Mag., Dec., 1885, p. 562. 

t The gift of Mr. E. Fritsch, of New York, by whom they were imported. 

¢ Building and Ornamental Stones, p. 179. There is confusion here among authori- 
ties. Hull, as above noted, sets down the Egyptian onyx as from Blad Recam. De- 

lesse (op. cit., p. 155), on the other hand, states that the Egyptian rock comes from 

Beni-Souef, about 25 leagues south of Cairo on the Nile, and from Syout, still farther 

south, while the Algerian stone is stated to occur at Ain-Tembalek, near the river 

Isser, in the province of Oran. As the imported stone is known altogether as Ygyp- 
lian onxy, it seems probable that it comes from either Beni-Souef or Syont. To judge 

from samples in the Museum collections the Egyptian stone is much superior to that 

of Algeria. 
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stone was used by the inhabitants of Kome and Carthage for the in- 

terior decorations of their houses, but for over one thousand years the 

quarries were entirely lost sight of, and it was not until 1849 that they 

were rediscovered by a French gentleman, M. Delmonte. The stone is 

of a whitish, yellow, and amber color, and presents the peculiar banded 

and wavy structure common to stones of this class. It is now shipped 

in considerable quantities to Paris, where it is utilized in the mannu- 

facture of candlesticks, timepieces, and similar articles. It is also im- 

ported into this country and is used in the decorative work of soda 

fountains and for small articles of household furniture. 

Nummulitic limestone.—The celebrated nummulitic limestone of Eo- 

cene age from Northern Africa, and which was so extensively used by 

the Hgyptiars in the construction of their pyramids, is represented in 

the collections of the National Museum by a 7-inch cube, the gift of 

Commander Gorringe, U.S. Navy. This particular block was formerly 

a portion of the steps leading to the obelisk at Alexandria, and was 

brought away at the same time as the obelisk itself. Hull states that 

this stone was used in the construction of Baalbec, Aleppo, and some 

of the cities of the Holy Land. The pyramid of Cheops is of the same 

material.* 
(2) BELGIUM. 

This country is stated by Violett to be exceptionally rich in colored 
marbles, though white varieties are entirely wanting. They are mostly 

of a somber or dull color, and, like the marbles of Northern France, be- 

long, according to Delesse,t to the Carboniferous and Devonian forma- 

tions. The principal varieties now quarried for exportation, as repre- 

sented in the collections of the National Museum, are the black of St. 

Anne, from Busnie, province of Namur, the blue from Couillet, near 

Charleroi province of Hainaut, the reds from Cerfontaine and Merlemont, 

near Philippeville, province of Namur, and the well-known “ Belgian 

black” from quarries in Golzines, and the environs of Dinant, also in 

the province of Namur.§ All of these are very fine grained and com- 

pact, admitting of smooth surfaces and high polish. 

The St. Anne marble is of a deep blue-black color with many short 

and interrupted veins of white; those of Couillet are much lighter in 

color and with more white; some of the varieties are breccias composed 

of fragments of compact blue-gray limestone imbedded in a white erys- 

talline matrix. The red marbles of Cerfontaine and Merlemont are 

known as rouge griotte, rouge griotte fleuré, rouge imperial, and rouge royal. 

*Op..cit., p. 236. 

+Les marbres, p. 44. 

{ Matériaux de construction, p. 194. 

§ Violet gives the full list of Belgian marbles as follows: ‘Le marbre Saint Anne, 
le rouge royal, le rouge impérial, la griotte de Flandre, la griotte fleurie, le granite 

belge, le bleu belge, le Florence belge, bizantin belge, bleu antique, le grand antique, 

le petit antique, et les marbres noirs de Golzinnes et de Dinant.” 
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All are dull red, of light and dark shades, variously spotted, flecked, 

and veined with white and gray ; none of them are as brilliant in color 

as the French griottes. The variety rouge royal is very light, and some- 

what resembles certain varieties of the Tennessee marbles, but is in- 

ferior. The well-known “ Belgian black” is of a deep black color, hard 

and difficut to work, but takes a high polish, and is considered the best 

of its kind now in the market. 

(3) BERMUDA. 

The building stones of Bermuda are altogether calcareous and frag- 

mental. Although popularly known as coral limestones, they contain 

as a rule fully as large a pro portion of shell as of coral fragments. 

Nearly all the quarried material belongs, according to Professor Rice,* 

to the drift sand-rock variety, ¢. e., rocks made up of fragments blown 

inland from the beach and subsequently cemented by calcareous matter 

in a crystalline or suberystalline state. The rock varies in color and 

texture from chalky white, fine grained, and porous (somewhat like the 

French Caen stone), to a darker, coarser, but tough and compact form, 

in which the individual fragments, often of a pink color, are one-fourth 

of an inch or more in diameter. ¥ 

According to the authority above quoted the rock is usually very soft 

and is quarried out in large blocks by means of a peculiar long-handled 

chisel, and afterward sawn up in sizes and shapes to suit individual 

cases. The harder varieties, as found at Paynter’s Vale and elsewhere 

are, however, worked like “any ancient limestone or marble.” 

Most of the houses of Bermuda are stated by Professor Rice to be 

built of this soft, friable var iety, and even the roofs are covered with 

the same material sawn into thin slabs. When covered with a eoating 
of whitewash the stone is found sufficiently durable for ordinary build- 

ings in that climate, but if exposed to the rigors of a New England 

winter it would crumble rapidly. The hard rock, such as is found at 

-aynter’s Vale and Ireland Island, ‘ has been used in the construction 

of the fortifications and other Government works” on the islands. “The 

quarry of the Royal Engineers, near Elbow Bay, appears to be in 

beach-rock.” 

(4) ENGLAND. 

Bath oolite—The well-known Bath stone or Bath oolite is a light, 

almost white or cream-colored oolitic limestone from quarries in the 

Jurassic formations which extend from the coast of Dorset, in the south 

of England, in a northeasterly direction through Somersetshire, Glou- 

cestershire, Oxfordshire, Northamptonshire, to Lincolnshire, to York- 

shire.t 

In texture it is distinctly oolitic, soft, and very easy to work. Its 

ia *Geol. of Bermuda, Ball. 25, U.S. Nat. Mus., 1854. _ 
t Hull, Building and Ornamental Stones, p. 210. 
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durability when exposed in the trying SL of America is a matter 

of great doubt. 
Nevertheless, churches and cathedrals erected in the west of En- 

gland as long ago as the eleventh, twelfth, and fifteenth centuries, are 

stated by Hull* to be still in good preservation. 

As yet the stone has been but little used in this country, though 

a movement has been of late on foot for its introduction. 

Portland stone.—This stone, which has been in use in England since 

the middle of the seventeenth century,,is a light-colored Jurassic lime- 

stone from quarries on the Isle of Portland, near Weymouth. In com- 

position it is a nearly pure carbonate of lime, but its texture is too un- 

even to recommend it for other than massive structures. It was used 

in the construction of St. Paul’s Cathedral (London), and many churches 

erected during the reign of Queen Anne. t 

(5) FRANCE. 

Griotte,or French Red.—TVhis beautiful stone takes its name, according 
to Violet,j from the griotte cherry, owing to its brilliant red color. 
When, as frequently happens, the uniform redness is broken by small 

white spots, ‘it is called “ birds-eye griotte” (griotte wil de perdrix). 

Some varieties are traversed by white veins, but these are regarded as 

defects and are avoided in quarrying. The stone is found in several lo- 

calities in the French Pyrenees, notably in the valley of the Barousse, of 

the Pique, at the bridge of the Taoulo, and in the environs of Prades. 

It is used for all manner of interior decorative work in France, and is 

exported to a very considerable extent to this country. This is by all 

odds the most brilliant in color of any marble of which the author has 

knowledge. In the small slabs usually seen in soda-fountains, coun- 

ters, elc., it appears homogeneous and free from flaws. As displayed in 

the halls of the capital building at Albany, N. Y., however, it is full of 

flaws and has been so extensively “ filled” as to give the whole surface 

a guminy appearance, in striking contrast with that of the Tennessee 

warble with which it is associated. The price in France as given by 

Violet § is from 400 to 500 franes per cubic meter, or about $2.75 to 

$3.50 per cubie foot, according to quality. 

Another marble of a brilliant scarlet color, blotched with white and 

known as Languedoc marble or French red, is stated by Violet (op. cit.) 

to occur at various points in the Pyrenees, but in masses of exceptional 

beauty and compactness at Montagne Noire (Black Mountain), where it 

has been quarried since the sixteenth century. It is obtainable here in 

blocks of considerable size which bring in the market of Carcassone prices 

varying from 250 to 350 franes per cubic meter, or, roughly speaking, 

Op. cit.; p.209. 

+t Hull, p. 212. 

tLes Marbres, etc. Rapports sur L’Exposition Min., 1878, xxviii, p. 15. 

§ Op. cit., p. 16. 

a 
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from $1.75 to $2.50 per cubic foot. Other French marbles, though which 

are but little used in this country, are the rose marble from Caunes, the 

vert-moulin, also called griotte campan, the campan vert, or the campan 

mélangé. The wrongly so-called Italian griotte is, according to Cha- 

teau,* obtained from quarries at La Motte de Félines-@Hautpoul, de- 

partment of Herault. Violet states that this name was given it simply 

that it might command a higher price. 

Caen stone.—This is one of the most noted limestones of modern his- 

tory. It is a soft, fine-grained stone, very light colored, and admirabiy 

adapted for carved work, but so absorbent as to be entirely unfitted 

for outdoor work in such a climate as that of the United States. Hele- 

ston | states that in the climate of New York City the stone does not 

endure longer than ten years unless protected by paint. 

The stone takes its name from Caen, in Normandy, where the prin- 

cipal quarries are situated. It was probably introduced into Great 

Britain soon after the Norman conquest, where it was largely used in 

cathedrals and other buildings down to the middle of the fifteenth cen- 

tury. The cathedral of Canterbury and Westminster Abbey are of 

this stone. 

Brocatelle.—This is a very beautiful marble ana much used for mantels 

and other interior decorations. The body of the stone is very fine and 

compact, and of a light yellow color, traversed by irregular veins and 

blotches of dull red. It is further variegated by patclies or nodules of 

white crystailine calcite. It takes an excellent polish and requires less 

filling than many marbles. Its source is stated by Violet § to be Jura, 

in southern France. The stone is difficult of extraction and brings « 

high price. 

The name brocatelle is stated by Newberry 

of brocade used for tapestry. 

to signify a coarse kind 

(6) GERMANY AND AUSTRIA. 

The two principal marbles now imported from this country are known 

commercially as Formosa and Bougard. Both are very beautiful stones, 

ranking among the finest now in general use. The first named is dark 

gray and white mottled and blotched with red; it is slightly fossil- 

iferous. The Bougard has about the same colors, but is lighter and tlie 

tints are more obscure. 

Lumachelle marble—This is a fossiliferous limestone in which the 

shells still retain their nacre, or pearly lining, and which when polished 

gives off in spots a brilliant iridescent luster with rainbow tints; the 

finer varieties being seemingly set with opals. Itisa beautiful stone for 

* Op. cit., p. 445. 

tCause and prevention of the decay of building stone, p. 27. 
} Hull, p. 230. 

§ Op. cit., p. 33. 

} Rep. of Judges, p. 148. 
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inlaid work and elaborate ornamentation, but is usually found only in 

small slabs. A variety quite commonly seen in mineral cabinets is of 

a dark grayish-brown color and with occasional brilliantly iridescent 

spots and streaks like those of the fine opal. It is brought from Blei- 
berg and Hallin the Tyrol in Austria. 

(7) ITALY. 

The quarries of the Apennines in northern Italy, near Carrara, Massa, 

and Serravezza, furnish marbles of a great variety of colors of the finest 

qualities and in apparently inexhaustible quantities. To give a full de- 

scription of these quarries and their various products would be to tran- 

scend the limits of this work. I shall therefore confine myself toa brief 

description of only those stones which are imported to any extent into 

this country. 

White statuary marble. —This is a fine-grained saccharoidal pure 

white stone, without specks or flaws. On a polished surface it has a 

peculiar soft, almost waxy, appearance, entirely different from the dead 

whiteness of the Vermont statuary marbles, to which it is considered 

ereatly superior. If is brought principally from the Poggio Silvestro 

and Betogli quarries, that from the first-named locality being consid- 

ered the best. The price of the stone in Italy varies from 15 to 40 lires 

per cubie foot in blocks of sufficient size for an ordinary statue 5 feet in 

height. 

Ordinary white or block marble.—This is usually white in color, though 

sometimes faintly bluish and veined. It is largely imported into this 

country, and used for monumental work. The variety from the Canal 

Bianco quarries is white, with faint bluish lines; that from Gioja quar- 

ries is fine-grained, and uniformly white and somewhat translucent, 

sometimes resembling gypsum on a polished surface. The variety from 

the Ravaccione quarries is faintly water-blue, while that from the Tau- 

tiseritti quarries is of similar color, but traversed by fine, dark-bluish 

veins. These stones sell for from 4 to 10 lires per cubic foot in blocks 

containing 20 cubie feet each. 

The veined marbles from the Vara and Gioja quarries are of a white 

color, but often blotched with darker hues, and traversed. by a coarse 

irregular net-work of faintly bluish lines. The Bardiglio marbles of the 

ordinary type from the Para and Gioja quarries are of a water-blue 

color, blotched irregularly with white, and far inferior in point of beauty 

to the justly-famed Bardiglio veined marbles from the Seravezza quar- 

ries. These are of alight-blue color, traversed by an irregular net-work 

of fine dark-blue lines, intersecting one another at acute angles. This 

stone is used very extensively in soda-water fountains, counters, and for 

panellings. 

The Red Mixed marble from quarries at Levante is also much sought, 

but works with difficulty and requires much filling. It is properly a 

breccia, composed of irregular whitish and red fragments embedded in 
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a reddish paste. It does not take a high polish, nor are its colors bril- 

liant. The so-called Parmazo marbles, from the Miseglia, Pescina, and 
Bacea del Frobbi quarries, are all white or whitish, and traversed by a 

very coarse net-work of black or blue-black veins. 

The Yellow or Siena marbles are, next to the white statuary, probably 

the most sought and widely-known of Italian marbles. Like the ma- 

jority of foreign colored marbles, they are exceedingly fine-grained and 

compact in texture, and take a high lustrous polish. The prevailing 

color is bright yellow, though often blotched with slight purplish or 

violet shades. When these darker veins or blotches prevail to a consid- 

erable extent the stone is called Brocatelle. The most beautiful variety 

of the Siena marble is obtained, according to Delesse, from Monte Arenti, 

in Montagnola. It is of a uniform yellow color, but blocks of large size 

can be obtained only rarely, and these often bring a price as high as $6 

per cubic foot. The Brocatelle variety from the same locality is worth 

only about two-thirds this sum. 

The Portor or Black and Gold marble.—This is, according to Delesse, 

a black silicious limestone, traversed by yellowish, reddish, or brown 

veins of carbonate of iron. It is brought chiefly from the Isle of Pal- 

maria, in the Gulf of Spezia, and from Porto Venere. A small amount 
is also produced at Carrara and Serravezza. Blocks of this stone in 

the National Museum show a good surface and high polish. It is 

a beautiful stone, and the name black and gold well describes it. The 

Portor marble, from the Monte @Arma quarries, is a breccia of frag- 

ments of black limestone with a yellowish cement. This is inclined 

to break away in the process of dressing, thus rendering the produc- 

tion of a perfect surface impossible without much filling. 

Black marble.—A fair variety of this material is brought from the 

Colonnata quarries. The stone is not so dark as the Belgian black, 

nor does it admit of so high a polish. 

Breccia marble.—The breccia marbles from Gragnana and Serravezza 

Ihave never seen in use in this country, though they are stated to be 

imported to a slight extent. ‘he first-named consists of small bluish- 

white fragments cemented closely by a chalk-red cement, while the 

second variety has both white and red fragments similarly cemented. 

The Yellow marbles of Verona and Gragnana are entirely different in 

appearance from those of Siena, being rather of a brownish hue, and 

taking only a dull polish. They are compact rocks, excellently adapted 

for decorative work. The so-called red marble from the Castel Poggio 

quarries is rather a chocolate color, dull in polish, but pleasing to the 

eye. 
Ruin marble.—This is a very compact yellowish or drab limestone, 

the beds of which appear to have been fractured in every conceivable 

direction by geological agencies, after which the resultant fragments 

have become recemented by a calcareous or ferrugenous cement. The 

rock is therefore really a breccia, although the proportional amount of 

H. Mis. 170, p. 2——31 
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cement is very small, and the actual displacement of the various par- 

ticles but slight. When cut and polished the slabs have somewhat the 

appearance of mosaics, representing the ruims of ancient castles or 

other structures. Hence the name of ‘‘ ruin marble.” The locality as 

given by Delesse, is in the environs of Florence, Italy, at the bridge 

of Rignaud, valley of the Siene. 

(8) JAPAN. 

Stone is but little used as yet in Japan for purposes of construction, 

Granite, trachyte, and trachyte-tuff are said to be used for foundations, 
temple stairs, gate-ways, sea-walls, and battlements, but the super- 

structures are nearly always of wood, this material being preferred on 

account of its cheapness.* <A variety of marbles and other stones, suit- 

able for decorative purposes, are found in Mino and Hitachi provinces, 
and quite a complete series of these have been received at the National 

Museum. Those from Mino are white, reddish, blue-gray, and nearly 

black, with white fossils. They are often beautifully brecciated. One 

of the finest varieties from Hitachi province has a nearly white ground- 

mass, traversed by a net-work of fine bluish lines like the Italian bar- 

diglio. Other colors are pure white, white with greenish veins and 

blotches, caused by a talcose mineral. There is also quite a series of 

dark greenish, sometimes nearly black, rocks, variously spotted with 

elongated crystals of black amphibole, and which are evidently steatite 

or agalmatolite. They are catalogued merely as marbies, and as yet no 

opportunity has arisen for an accurate determination of their mineral 

composition. 

(9) MEXICO. 

Mexican onyx.—This beautiful stone, which, however, is not a true 

onyx, but a travertine, occurs, according to M. Barcena,t in extensive 

deposits in several localities in Mexico, but that at present most worked 

is located in the neighborhood of Tecali, State of Puebla. As here 

found, the rock is interstratified with ‘ argillaceous calcareous rocks,” 

marls, and sands. It is of a fine even grain, close surface, and permits 

of a very high polish. Its colors are varied; green, red, amber, yellow, 

through all shades to white, beautifully veined and mottled, are com- 

mon. It is translucent, and the colorless varieties quite transparent 
in slices not over one-fourth inch in thickness. Iam informed by Sig- 

nor Aguilera, of the Mexican Geologicai Commission that slabs 2 feet 

jn diameter and one-fourth inch in thickness have been used as window- 

panes in the building of the University of Mexico, and with beautiful 

effect. The same gentleman also informs me that the ordinary varie- 

ties of the stone are so common and little esteemed in the vicinity of 

the quarries, that the rougb blocks are utilized by the natives in build- 

* Official Catalogue, Japanese Section, Internat. Ex., Philadelphia, 1876. 

+ Proc. Acad. Nat. Sciences, 1876. 
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ing the walls of their houses. It was from this fact that the locality 

derived its name, ‘ Tecali,” meaning in the Mexican tongue a stone 

house, being from the two words tetl (stone) and calli (house). 

The collection of these marbles in the National Museum shows them 

to be the most beautiful of their kind known, excelling even the cele- 

brated “ Oriental alabaster” from Algeria and Egypt. At present it 

is quarried only in an itinerant way, by the natives, who show wonder- 

ful skill in shaping it into small ornaments, which they sell to tourists. 

Rough blocks of small size are shipped to New York, where they are 

sawn into tops for light furniture, and which bring very high prices. 

With the opening up of railroads in Mexico we may expect systematic 

quarrying to be commenced, and that the price of the cut stone will be 

so reduced as to permit of its coming into more general use.* 

The composition of the lighter variety of the stone as given by Bar- 

cena is as follows: 
Per cent. 

INT) BAB SRS eae Eee BSSUsean.doUd GaupcuousaE cena uouede dqaaae 55. 00 

Maen esl apere clas cee stisne cetiscitae sections soe iaiee atseietre 1.25 

Water, oxide of iron, and manganese .-.......-....-.--- 0.10 

Carboni Gracidersaceter vsskeseeecce senses oe ec cere sere 42. 40 

Sulphuricfacidey ss: sane = saeyciee inci aeisee canes seccrecie ees 1. 25 

(10) SPAIN AND PORTUGAL. 

This country possesses a great amount and variety of stone suitable 

for building and ornamental work, but, so far as we are aware, only a 

few of the marbles and limestones are exported to this country and 

need be referred to here. 

There is stated to be a zone of crystalline marbles of white, yellow, 

and flesh color, which extends through the provinces of Estremoz, 
Borba, and Villa Vigosa; a black variety with white veins also occurs 
at Monte Claros. These are all susceptible of a good polish, and blocks 

of large size can be obtained. The beds belong to the Laurentian 

formations. In Vianna, Alrito, Portel, and the mountains of Ficalho 

other marbles are found of the same general character. The rocks of 

the Jurassic and Cretaceous formations also furnish a large quantity of 

material for building and ornamental use. This is especially the case 

at Coimbra, Figueira da Foz, Cintra, and Pero Pinheiro. At Cintra 

the limestones have been metamorphosed by the adjoining granites, 

while those of Pero Pinheiro were likewise metamorphosed by the vol- 

canic rocks of the suburbs of Lisbon.t 

One of the finest of the above-mentioned marbles, and one which is 
much used in the United States, is the yellow, from Estremoz. This is 

known commercially as Lisbon marble. In color and texture it is al- 

most identical with the celebrated Italian Siena, with which it favorably 

*Two beautiful large slabs of this stone may be seen among the Grant relics 

in the National Museum. 

t Port., Spec. Cat. Dept. 1, 11, 11, 1v, and v; International Exhibit, 1876, p. 29-30. 
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compares. A peculiar stone from this same locality is white with 

streaks and blotches of a blood-red color. It is more peculiar than 

beautiful. The marbles of Pero Pinheiro are of mottled white and 

pink—almost red—color, fine grained and compact. They are said to 

have been extensively used in Lisbon, where they have proved very 

durable. Other marbles that perhaps need especial mention are the 

breccias from Serra da Arrabida and Chodes, Saragossa Province. The 

first named is composed of rounded and angular pebbles of a gray, drab, 

black, and red color, embedded in a dull red paste. In a general way it 

resembles the breccia from Montgomery County, Md., but has less 
beauty. The Chodes stone is composed of very angular fragments, of 

a black color, in a reddish-brown paste. The proportion of paste to the 

fragments is very Jarge and much filling is necessary in polishing. 

Fine, compact marbles of dull reddish hues, often veined with drab, oc- 
cur in Pannella province. Others that may be mentioned are the red 

and yellow mottled marbles of Murcia province, the black of Alicante 

province, and the black white-veined breccias of Madrid. A fine 
translucent alabasteris also included in the collections from Saragossa 

province. 

A very full series of these stones was exhibited at the Centennial 

Exposition at Philadelphia in 1876, and from NEES was transferred to 

the National Museum. 

D.—GRANITIC ROCKS. 

(1) EGYPT. 

Granite of Syene.-—The now well-known red granite, formerly called 

syenite, from near Syene, Egypt, and from which was constructed the 

numerous obelisks of the Egyptians, is represented in the Museum col- 

lections by a block some 10 inches long by 5 inches broad, and which was 

presented by the late Commander H. H. Gorringe. The block was at 

one time a portion of one of these obelisks, as it was found during the 

excavations preparatory to the removal of the obelisk now in Central 

Park, New York, from Alexandria. The rock, which is very coarse, is 

of a general reddish color and is composed of large crystals of red and 

whitish feldspars intermixed with clear, glassy quartz and coal-black 

mica and hornblende. Some of the red feldspars are very large, ex- 

ceeding an inch in length. The original source of the granite is stated 

to have been Upper Egypt, where it occupies large tracts between the 

first cataract of the Nile and the town of Assonan, the ancient Syene. 

It was quarried by the Egyptians as far back as one thousand three 

hundred years before the Christian era and has been fashioned into 

obelisks, sarcophagi, and colossal statues innumerable.* The block in 

*See Hull, op. cit., p. 51; also Gorringe’s “The Egyptian Obelisk,” N. Y., 1882, or 

Jour. Geol. Soc. of London, Vol. vii, 185051, p. 9. 
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the Museum collections still shows the ancient carving supposed to 

have been made upon it upwards of three thousand years ago. 

A fragment of a blue-gray hornblendic.granite was also received from 

Alexandria with that described above. Its original source is not known. 

(2) BRITISH PROVINCES OF NORTH AMERICA. 

New Brunswick.—In the vicinity of St. George, Kings County, occurs 

an inexhaustible supply of a red hornblendic intrusive granite, which is 

beginning to be extensively worked, and which has been introduced into 

the markets of the United States, where it is known as * Bay of Fundy 

granite.” In texture the rock is medium coarse, very like that of 

Calais and Jonesborough, Me., from which, however, it differs in depth 

of color and in bearing hornblende in place of mica. It is tough and 

compact, takes a brilliant polish, and is apparently durable. An urn 

of this material in the National Museum is one of the most beautiful 

granite objects in the entire collection. The quarries now worked are 

situated about 24 miles from the town of St. George, where the rock 

occurs in rugged hills, and of varying shades of color from deep red to 

cream color or gray, the latter colors occurring in occasional large 

patches, 20 to 40 feet across, and of indefinite length. The quarries are 

opened along the hillside, where the rock is very conveniently jointed for 

getting out large blocks.* 

Nova Scotia.—Gray mica-bearing granites of apparently excellent 

quality, and varying in texture from medium fine and homogeneous to 

coarsely porphyritie are quarried at Shelburne, and at Purcell’s Cove, 

in Halifax County. These are exported tosome extent into the United 

States. Two 12-inch cubes are in the collection of the National Mu- 
seu. 

(3) SCOTLAND. 

The granites brought into this country from Scotland are the coarse 

red from Peterhead, and the gray from Aberdeen. Both are excellent 

stones and are used very largely for monumental work, door-posts, and 

pillars in all our cities and towns. In point of beauty they are inferior 

to many of our native granites, but their well-established reputation 

will probably cause their being used for many years to come. The 

Peterhead granite is stated} to weigh 165.9 pounds per cubie foot, and 

to be composed of quartz, orthoclase, albite, and black mica. The Aber- 

deen granite has the same composition, excepting that its triclinic feld- 

spar is oligoclase in place of albite, and there is sometimes present a 

little white mica. It is of this latter stone that the city of Aberdeen 

is largely built. A coarse gray granite with large, well-defined porphy- 

vitic crystals of pink orthoclase is also imported from Shap, in northern 

England. None of these stones have any exact counterpart among the 

granites of this country. Six small turned and polished columns of 

these are in the National Museum, 

* Rep. of G. F. Mathew, Geol. Surv. of Canada, 1876-77, pp. 345-349. 

t Building Construction, p. 20. 
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E.—QUARTZ PORPHYRIES. 

Russia.—From the Isle of Hoghland, in the Gulf of Finland, the Mu- 

seum has received a variety of quartz porphyries. These have mostly 

a dull red, very compact base, and carry large, nearly white, pinkish 

or reddish feldspars and glassy quartz in great profusion. The rocks 

acquire a good surface and polish, but are intensely hard. Other por- 

phyritic and compact rocks, variously called diorites, keratites, and 

porphyries, were received from the district of Katharinenburg, in the 

Urals, as noted in the accompanying catalogue of the collections. 

F.—SANDSTONES. 

(1) BRITISH PROVINCES OF NORTH AMERICA. 

Ontario.—On Vert Island, Nipigon Bay, in the northern part of Lake 

Superior, there occurs an extensive deposit of sandstone of Potsdam 

age, in which quarries have been opened within a few years, and the 

product of which has already found its way inte the principal markets 

of Canada and the Lake cities of the United States. The stone is of 

fine and even grain, not distinctly laminated, hard, and of a bright red- 

dish-brown color. It is said to occur in inexhaustible quantities, and 

that blocks as large as can be handled can be readily obtained. 

An 18-inch cube from this locality in the collections of the National 

Museum shows it to be one of the most attractive appearing of our red 

sandstones. It cuts to a sharp and firm edge, and every appearance 

would indicate it to be very durable, though possibly liable to fade 

slightly on exposure. I am informed that its hardness is such that it 

can not be sawn with sand in the usual manner, but must be cut either 
with diamond-toothed circular saws or by means of chilled iron glob- 

ules. 

A thin section of the stone submitted to microscopic examination 

shows it to consist of closely compacted grains of quartz and feldspar, 

and an occasional shred of mica interspersed with iron oxides, which 

serve as a cement and give color to the stone. The feldspars are often 

kaolinized and there is an occasional grain of calcite. 

New Brunswick and Nova Scotia.—Sandstones, varying in color from 

red to yellow and light gray with an olive-green tint, are very abun- 

dant among the Lower Carboniferous rocks of Albert and Westmore- 

land Counties in the province of New Brunswick. They are, as a rule, 

soft enough to be readily cut when first quarried, but harden on expos- 

ure.* So far as the author is aware the only one of these varieties ex- 

tensively used in the United States is the olive-green from Dorchester, 

Hopewell, and neighboring localities near Shepody Bay, at the head of 

* Dawson, Acadian Geology, p. 248. 
d od) 
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the Bay of Fundy. The'stone is of fine and even grain, works readily, 

and has been used both in carved and plain work with excellent effect 

in New York and neighboring cities. The author has had no oppor- 

tunity of investigating personally the weathering properties of the 

stone. By some it is claimed as very durable, while by others it is re- 

garded as unfit for finely-carved work exposed to the atmosphere. It 

is probable that sufficient time has not elapsed since its introduction to 

fully show its qualities, either good or bad. Sandstones of quite simi- 

lar appearance and of the same geological age are quarried in various 

parts of Nova Scotia, particularly at Saw Mill Brook, near the head of 

Pictou Harbor. These are exported to some extent to this country.* 

Owing to the fact that the Nova Scotia stone was the earliest intro- 

duced into our market, it has become confounded with that of New 

srunswick, which it closely resembles, and it is customary to speak of 

all stone from this region as ‘ Nova Scotia stone.” As noted by Julien, 

however, full 95 per cent. of the imported material is, in reality, from 

Westmoreland and Albert Counties, New Brunswick. 

(2) SCOTLAND. 

So far as I am aware, the only Scotch sandstones regularly brought 

to the United States are the Corsehill stone, from near Annan, in 

Dumfriesshire ; the Ballochmile stone, from Forfarshire, and a third 

variety from Gatelaw Bridge, about 30 miles from Ballochmile, in 

Dumfriesshire. 

Of these the Corsehill stone is of greatest importance. Samples in 

the Museum collections are of a fine and even grain, distinctly lami- 

nated, and of a bright red color. The stone is stated by the agents to 

have been first introduced into this country about 1879, since which it 

has been quite extensively used for trimmings and general building. 

It is regarded by Julient as a durable stone and well adapted for 

ashlar work, for carving, and for columns. ‘The strength and chemical 

composition of this stone are given in the tables. 

The other varieties mentioned are of the same general appearance as 

the Corsehill stone, and are used for the same purposes. 

As these stones are brought chiefly as ballast by vessels sailing from 

Carlisle, England, they are known commercially as ‘‘ Carlisle stone,” re- 

gardless of their true source.t 
There are in the Museum collections samples of other Scotch sand- 

stones from quarries in Morayshire, Nairn, Caithness, Sutherland, and 

Ross. These are all of a light color and seemingly possess no qualities 

to warrant their use in preference to materials obtainable nearer home. 

*Dawson, Acadian Geology, p. 345. 

t Rep. Tenth Census, Vol. X, p. 318, 

t Julien, loc. cit. 
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G.—SLATES. 

(1) CANADA. 

Slates of excellent quality, smooth, homogeneous, and strong, and of 

green, red, purple, and blue-black colors, occur in Richmond County, in 

the province of Quebec. These are now being quarried and are to be 

found in the principal markets of the United States. The leading 

quarries as given by Newberry * are those of the New Rockland Slate 

Company, the Melbourne Slate Company, the Rankin Hill Slate Com- 

pany, and the Danville School Slate Company.t Of these the writer 

has seen and examined only material from the New Rockland quarries, 

a large slab of which is in the National Museum. It is apparently of 

excellent quality. 

(2) GREAT BRITAIN. 

The finest roofing slates of Great Britain are stated by Hull to be 

derived from the Cambrian and Lower Silurian formations of North 

Wales. The Cambrian slates are stated to be generally of a green and 

purple color, while those of the Silurian formations vary from pale gray 

to nearly black. The stone splits with wonderful facility into very thin 

sheets, and the quarries are especially favorably situated both for work. 

ing and for shipment. Material from these sources has been sent to 

every quarter of the globe, and has been more extensively used for 

roofing than any other slate now quarried.§ 

* Report of Judges, p. 164. 

+ Further details regarding the slate areas of Canada are givep in Geology of Can- 

ada, 1863, pp. 830, 831. 

t Op. cit., p. 292. 

§ Fora detailed account of the Welsh slates and the methods of quarrying see Davies 

Slate and Slate Quarrying, Crosby, Lockwood & Co., London. 
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APPENDIX A. 

THE QUALITIES OF BUILDING STONE AS SHOWN BY THEIR CRUSHING 

STRENGTH, WEIGHT, RATIO OF ABSORPTION, AND CHEMICAL COM- 

POSITION. 

(1) GENERAL REMARKS. 

The present methods of testing building stone are at best extremely 

unsatisfactory and the results obtained unreliable. In the majority of 

cases, indeed, no attempt is made to ascertain the resistance of the 

material to the action of fire, frost, or the general effects of weathering. 

This is due in part (1) to a lack of knowledge of methods by which such 

tests can be made, (2) to a lack of appreciation of the necessity of such 

tests, (3) toa desire on the part of quarriers to get the stone immediately 

upon the market without the delay necessitated by a long series of ex- 

periments, (4) to the expenses attendant upon such experiments, and 

(5) in altogether too many cases to a desire on the part of interested 

parties to sell the stone regardless of its qualities. Hven the tests that 

are now applied are in many cases practically valueless, owing toa lack 

of definiteness in stating results, or our inability with our present knowl- 

edge to interpret them properly. Take for instance the chemical 

analysis of a sandstone as ordinarily given. This shows the presence 

of certain percentages of iron oxides, alumina, lime, and silica, but we 

have no means of knowing in just what conditions these substances ex- 

ist; whether the iron occurs as a hydrous or anhydrous oxide, is con- 

fined wholly to the cementing material, or is a constituent of the vari- 

ous minerals composing the stone itself. The same may be said re- 

garding at least a part of the silica, alumina, and lime. These diffi- 

culties may be in part avoided if the analysis is supplemented by a 

microscopic examination, whereby is ascertained the mineralogical nat- 

ure of the stone, its structure, and the freedom from decomposition of 

its constituent parts. And indeed as a rule it may be said that while 

the analysis of any stone is of interest in a general way, it fails com- 

pletely to give more than an approximate idea of its value for construct- 

ive purposes. Any analysis should always be preceded by a micro- 

scopic examination, and if the results of such examination should show 

it to be essential this should be followed by a pulverization and me- 

489 
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chanical separation of the mineral constituents, which may in their 

turn be in part or wholly subjected to analysis. 

Sirength and ratio of absorption.—The test of compressive strength 

is at the present time the principal test to which a stone is put to ascer- 

certain its adaptibility to any particular kind of structural application, 

The value of the results are, it seems to the author, greatly overesti- 

mated. It is a rule among builders never to place a stone where it will 

be subject to more than one-tenth the pressure it has shown itself capa- 

ble of bearing by actual experiment. Even under these circumstances 

there is scarcely a stone in the market that would not be found when 

freshly quarried strong enough for all ordinary purposes of construc- 

tion. The problem is not what will a selected and carefully prepared 

sample of the stone bear to-day, but what will it bear after many sea- 

sons’ exposure to heat and frost? For all ordinary purposes of con- 

struction the excess of strength of any stone over 15,000 pounds per 

square inch is of little value excepting so far as it denotes density, and 

hence greater resistance to atmospheric influences. 

The size of the cubes tested and the methods used in their prepara- 

tion are matters that need consideration in making comparisons of results 

in any series of experiments. General Gillmore found* that within 

certain limits “‘the compressive resistance of cubes per square inch of 

surface under pressure increases in the ratio of the cube roots of the 

sides of the respective cubes, expressed in inches.” Thus a series of 

cubes varying in size from one-fourth inch to 4 inches square were found 

to give results varying from 4,992 pounds to 11,720 pounds per square 

inch of surface. It naturally follows that ambitious dealers desiring 

any stone to show great power of resistance would select the larger sized 

cubes to be experimented upon. That the method of preparing a cube 

to be experimented upon is of moment will become apparent when we 

consider that in the process of dressing a small sample by hammer and 

chisel it becomes filled to a greater or less extent with small fractures 

and hence will break under less strain than though carefully sawn out 

and ground down to a smooth and even surface. t 

* Report on compressive strength, etc., of building stone, Ann. Rep. Chief of Engi- 

neers, 1875. 

tThe author ventures to submit the following scheme for testing stone in addition 

to the chemical methods already alluded to. It aims to accomplish in the course of 

a few weeks results such as would be brought about by natural weathering in per- 

haps as many years. 
Let six samples of the stone, all from the same bed and so far as can be determined 

all exactly alike, be selected and dressed by sawing and grinding (never by hammer 

and chisel) to a uniform size, say 2-inch cubes. From not less than three of these 

let the ratio of absorption be ascertained by weighing, immersing in water for not 

less than twenty-four hours, and reweighing. Take two of the cubes and ascertain 

their crushing strength when dry; two more and in like manner ascertain their crush- 

ing strength when saturated with water, say after twenty-four hours’ immersion 

though a longer time would be preferable. Take the two remaining cubes and, 
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The specific gravity or density of stone having been considered by 

many as sufliciently indicative of their strength to be authoritative, the 

series of tests given below were made by Dr. Bohme. The results ob- 

tained seem to show that while with limestones this might be true, with 

sandstones such tests could not be relied upon. A moment’s reflection 

will be sufficient to show us the cause of this, since the strength of any 

stone, which is but an aggregate of minerals, is necessarily dependent 

not upon the hardness, density, or toughness of the individual miner- 

als themselves, but upon the tenacity with which they adhere to cne 

another. (See ante p. 306.) 

(a) Limestone with a specific gravity of 2.68. 

Five wet Five dry 
samples. samples. 

Wonvestmoren ethos cls see ose acesisnin emis sicioniepeteoee 7, 154.16 Th PAsvig 
Ehichestistreng th 22sec. cece eee els cesiesmieics soecitices 9, 984. 54 10, 581. 91 

(b) Limestone with a specific gravity of 2.70. 

a. 

Eleven wet | Eleven dry 
samples. samples. 

TE OWeSt SHLOMO Gh oye = seeps late eas sine) a olen ae io cycinie Salomon 8, 050. 22 8, 050. 22 
TELCO y RUKEE HT pn ne See elE Gob asoomodoneeor boeoudies 10, 738. 36 12, 515, 80 

(c) Limestone with a specific gravity of 2.71. 

Six wet Six dry 
samples. samples. 

Owestistrenebhh essa ccsceiae soe cetaacis seis costs assse ne cicae 7, 196. 83 7, 879. 54 
JE DEES O So kk os ceSoce 2558 66 foe boccCoNoopeEcbenod 12, 316. 72 15, 668. 60 

after careful weighing, saturate them with water, and subject them to freezing and 

thawing by artificial temperatures; weighing them again, at the conclusion of the 

experiments, to learn the loss of material, ifany. After the freezing tests are con- 

cluded the same cubes should, in their saturated condition, be submitted to crushing 

tests. By a comparison of the results thus arrived at it is believed a better knowl- 

edge of the durability of any stone could be obtained than would be possible in any 

other way than by the actual exposure of the stone for a period of many years. 

Where stones are to be subjected to the action of the acid gases of cities or liable to 

be subjected to high temperatures from burning buildings, artificial atmospheric and 

fire tests can readily be applied after the plan adopted by Professor Winchell (Geol. 

of Minn., final rep., Vol. 1). The actual cost of such a series of experiments need not 

necessarily be great after the apparatus has once been established. Had such a series 

been inaugurated by the National Government years ago, we might have been spared 

the infliction of the painted walls of the White House and Capitol. 
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(d) Limestone with a specifie gravity of 2.72. 

| 

Five wet | Five dry 
| samples. | samples. 

: reels! Bhs 
Mowmestsurenoth oss. 2. oo. s 355. vasa ee ene ee een | - 9,073.27 | 9, 600.50 
MimhestistrenGhe seein soa. sccoeleeie> ies eee eee | 15, 033. 71 14, 934. 15 

(e) Sandstone with a specific gravity of 2.54. 

| 

Wet sam- Dry sam- 
ples. ples. 

INO eo oe takes bre Sie tee se clade ceteisiem eobie-cis Gazi idee reine 12, 487. 40 13, 668. 60 
IN OR oat ashen bcs SO CSR OS Car SO MaAEL Sas qeA OG coe DOU aODrUr 15, 488. 80 14, 607. 02 

(f ) Sandstone with a specific gravity of 2.56. 

Wet sam- | Dry sam- 
ples. ples, 

INO Sd Pete aes wees See scores eaten ee ines seis Een ee 10, 169. 44 9, 700. 10 
IN GUD ihe tat ace erste erate Se Sinise smicin leet sie nists sien niomye mie eerie cs cell eB Oe oe 18, 902. 37 

(g) Sandstone with a specific gravity of 2.59. 

Wet sam- | Dry sam- 
ples. ples. 

ING SAPS se NERA a creel SCE a Rye ra RM Bled or is mines ai 8, 932. 04 9, 700. 10 
INO ieee alee ERNE es SL eis cae or Cit al at eeteicl ale eiaingstatans 11, 051, 27 11, 349. 56 
INR hemes ocmie ms eete ever c he Scere iersc Berl eemins ante oe atca atoroeaa pies 17, 224. 45 16, 754. 40 

See Am. Arch., November 4, 1882. 

(2) MODULUS OF ELASTICITY. 

By the term modulus of elasticity is understood the amount of force in 

pounds requisite to stretch a bar of any material 1inch square to twice 

its original length, provided the rate of stretch could continue uniform 

throughout the trial without the breaking of the material. The modulus 

of rupture is the force requisite to break a similar bar 1 inch square 

resting upon supports 1 inch apart, the load being applied in the mid- 

dle. 
So far as the writer has been able to learn, but few tests of this nature 

have been made upon stone. The following are from the report of Mr. 

T. H. Johnson.* 

* Rep. State Geol. of Indiana, 1881, p. 45. 
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It will be noticed that there is a strong discrepancy in favor of sawn 

over tool-dressed stone. 

Kind of stone. Modulus of | Modulus of Crushing 

Oolite limestones, Indiana, tool dressed* ..---. 
Oolite limestones, Indiana, sawnt ...-.. ----. 
Granite, Hallowell, Me., tool dressed} .....--- 
sandstones, Ohio sawn. 22) sass aes seetioeee 
Compact limestones, Indiana, sawn || -.---..--. 

rupture. | elasticity. | strength. 

1,477 2, 679, 475 7, 857 
2,338 | 4,889, 480 12, 675 
Bote Nt 2 101d G00) |. once memes 

479 Ce oe lea eee eer 
2, 825 6, 300, 000 16, 312 

eee 

* Average of twelve determinations. 

t Average of four determinations. 

t Average of two determinations. 

§ Average of five determinations. 

|| Average of four determinations. 
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PRICES AND COST OF CUTTING. 

AppEnpIx B. 

The prices of stone and the cost of cutting vary with the price of 

labor and the conditions of the market, hence exact figures can not be 

given. Those given below are quoted from reliable sources, and will 

doubtless be found as near correct as possible in a work of this kind. 

The prices are for the rough stone and at the quarry, ordinary size. 

Price per cu- 

Cost of dressing per square foot. 

Kinds. : 
bic foot. y Bush-ham- 

Sawn. ee Pointed. A een “|mered or 
: chiseled. 

Granites: 
Common .-- ee 35 to $0. B fe eee eee ae $0. 25 to$0. 40 |$0. 25 to $0. 50 |$0. 40 to $0. 75 
Monumental... MO tOn OOM eee eevee .25to .40| .25to .50/] .40to .75 

Marbles: 
Statuary.------ 7.00 to 9.00 |$0. 40 |$0. 90 .25 . 50 -75 
Common...-.--.. 1.50 to 2.50 40) .90 | 25 | - 50 att 
Decorative. --.- 2.00to 4.00 § “40 - 90 | Het) - 50 Ee 
Monumental...| 4.00 to 5.00} .40] .90 a5) - 50 15 
Tennessee -....- 75to 3.00} .40] .90 .25 . 50 AD 

Sandstones : 
Brown Triassic] 1.00 to 2.00 |...-..]...--- -10to .15 Br Uh beeeeasooder 

Berea. -..----.- 1200) -ccecs|Scccteleceshececcc ave cose cscs ot ee a iosmeeweseaen 
N.Y. bluestone} .03to .10 |......|...... PUSH SS so oeceacee 25 

Devoe ssc S1O'te 3S QO aes ee See ar se rae ee felicia sie aie 

Medina .-...... HOO eo eels see tlcacece b ceete cole me oe ae lbeactcteos 

Limestones . ---.-.- SOO CT scc eee sce eewewac bee noes | eeees ericets ones lvoe ais Ce warese 
Serpentine, Penn-| .20to .40 |......|...... .10 nile -15 

sylvania. 
Slates acecsaeh - oe: 200 to'35: 50) posse ees Sal ee 5 crac Ses | ee es Se rele eee 

Remarks. 

Extra prices 
for blocks 
above 25 cu 
bie feet. 

Per square 
footand2to3 
inches thick; 
flagging. 

Per square 
footand 4to8 
inches thick; 
platforms, 
ete. 
Building 
stone. 

Per square = 
100 square 
feet. 



BUILDING AND ORNAMENTAL STONES. Py 

Price-list of Italian marbles. 

Quality. | Kind of stone. Quarry. Price per cu- 
bic foot. Remarks. 

Tira.* 
ldnind| eee Poggio Silvestro..| 35 to 40 Prices reckoned on blocks 
Second (NS Ae aeecepbapeeeooer Bcd Gon sac, sa aes 15 to 18 of sufficient size for an 
First- Bettogli ---...-... 30 to 35 ordinary statue 5 feet in 
Second CO NIBS RAL AA se shoe 12 to 15 height. 

a es a oe Bianco ..... i. 50 Prices reckoned on blocks 
Sineitilo ll conc uGWickabe Ueda lluemlunell Gansean CREE AT ght = containing not less than 
econd Baracnibne eee te 6to 6.50 o0lcubiotaet 

Third . . Tanti Scritti...... 4to 4.25 ee oes 
First Ore Gos bemcchbe 10. 50 |} 
Second Giojae-o-eeseeeees 7 
Tste sees Paraiso eccecceeoes 8. 50 
Second Giojarsceoo sees: 6. 50 
First..... Serravezza........ 8.75 
Second ee Os aati seeccee 7. 25 
HTS tile. ai- She black and gold...--.. Spezia Pest ede sore 10. 50 
ID SESE Rediniixed: 50 Swen HovantO\ = ere 10. 50 

Do..... peas VeRO p SSOP OA ace a a Kae mes 1 : Prices of all of these de- 

Rese G0 soe eee eee ee eel bocca delikrobbic- 12 pend upon the, sizes en 
VGLOWE Sse ee menis Soeeeerion Siennasessecn coe: 18 to 20 5 Pp ECR aii 
IPOLEOL fete een ee _....| Monte @’Arma.... ibl Cay, & 
BlaGkescss) son eneseseceiactee Colonnata -....... | 10. 50 
Breccia ae cae Siiscee tee | Exceptional. 
Yellow DC OMe eae en a eee 
Green (serpentine) Garneraas BPS mn ae 

ee ee do Genoa . ae eae baad 
Breccia -| Serravezza..-....- aisisit 
Yellow IMGLONSi. = ics cee 4 
INCE ero ans pacsOS oc ECOnSODROE Castel Poggio.-.-- 

*A lira equals 19.3 cents American money. 

Nortr.—For this list of quarries and prices we are indebted to Hon. William P. Rice, United State 
consul at Leghorn, Italy. 



ApprEnpIx C. 

IMPORTS AND EXPORTS OF STONE.* 

Marbles imported and entered for consumption in the United States for the years 1867 to 

1883, inclusive. 

=" souce on <H oH in 710 Cs} pp Nines x2) 
rs . zz aia a=] rs cz . k=} ae. | poe D 

O54) 9, 54 | Sn Oo. Buy | oO. by | St BS 2 
bo /9.82 | 3-84 | F-64/Ee84/ 22 | FS | Ez, ae DOB} orca | oO | oO, oa | o 05 | Aa igs) ae 

Fiscal yearsend-| Se? | EEeS Beet list Siclos= aa so ag Total 
Tye hrm SS || Se | Ee ES Ee Pass 2 @ 35 wie 

Sse | Bses | Bses | Sses | sive | 845] $8 B 
Boe |Esas | Essa | bias | boa | sos | Sk | 0° 
a n QD L n > = a 

TROT oee eT Re Ae Ly Nie ar ae ee creel | eed A AD St $192, 514 | $2, 540 | $51,978 |$247, 032 
S68isenees secon 54 beclScossacse |ecchoas J6o|asssscbotclipsosae)h 5 309, 750 | 4,403 | 85, 783 | 399, 936 
HES) Goda hhe seiegodlsads Sood eke sees oollamacedeace|eosponocisslleoonconede 359, 881 | 3,898 | 101,309 | 465, 088 
UENO. eset scasenes Seat eM MIS OCeS 29) Seacoustclfooooce soanfasoanc. a 2+ 332, 839 | 3.713 | 142, 785 | 479, 337 
AST Sie ccee ss one's $5, 973 $168 $77 $44 $28 | 400,158 | 1,134 | 118, 016 | 525, 598 
US Tareas sels se'ata 3, 499 1, 081 LBA |loReese cae 318 | 475,718 | 4,017 | 54,539 | 539, 624 
ABTS Bates soe 3,124 Th Me we Gg Ore NetA TN Ka eu 396,671 | 4,148 | 69,991 | 473, 955 
NS hearers = 2 TOOT lees ose acelned eel see e se acl ween eee 474,680 | 2,863 | 51,699 | 531,079 
IS: Se coonbeesaoe 1, 456 427 Wi Estonia esc) [Ssemcoes se 527, 628 | 1,623 | 72,389 | 603, 619 
ISD sosaGcos000qce 595 126 204 87 |..-------.| 529,126 | 1,151 | 60,596 } 591, 885 
iGreen eos SD RIDA | Seta oe OUR EN a eee PMI eases se ee BS at 349,590 | 1,404 | 77,293 | 430, 411 
TESS ses Seca 198 11 {3} | Soscacoeedilcodacc - 376, 936 592 | 48,915 | 421, 660 
STO eee Tbr peas Ws orate te ae hari Sk han | a eA 329, 155 497 | 54,857 | 384, 623 
TTETSTOVnc Pa Oney aS alla Re ties Piaget fe oe ier ae 531,908 | 7,239 | 62,715 | 601, 862 
LSBs ssl eteces DOOM eisiciesrzsisu, [lose scsises oases esicc|asecsece ce 4000047 I) 14681820465 Gosn000 
Rte PAR Se Meera ee ae (aah EEO An ae deeb ecec Hempeseees lospcecr cee 486,331 | 3,582 | 84,577 | 575, 145 
UCR eowensoeaacioe Cy Ee Ae a eee e eee Am ae. Se llpdoeecooar 533, 096 | 2,011 | 71,905 | 607, 631 

In 1884 the classification was as follows: : 
Value. 

Marble, in block, rough or squared, of all kinds. .-......-.......---.+--<-- $011, 287 
Veined marble, sawed, dressed, or otherwise, including marble slabs and 

marble: paving. tiles)-2 £22 2) <c2 2 <4. fcc ceca see eee nee aes Someioame 12,941 

All manufactures of, not specially enumerated ....-.-.-.--...---..---.----- 67, 829 

Hl Co Fee IMR i en Pa SD ARUN REST Waal EL IT a aan Beet he RA ce eee ane 592, 057 

*The tables here given relative to the imports and exports of various kinds of stone 

are taken bodily from Williams’s Mineral Resources of the United States, 1883-84. 
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BUILDING AND ORNAMENTAL STONES. 513 

Building stone (exclusive of marble), paving stone, and stone ballast imported and entered 

for consumption in the United States, 1867 to 1884, inclusive. 

ee tdine, 6 

Fiscal Suilding agit ngs eet i years meta S Sand. | © aaa Roofing | Lime- | Paving]|),y),,4 | Total 
SOC ESE | ccenTe | GeeenniaEes RCRA [ESLO LO: 2 aa Is slate. stone. | stones. value. 

Tune 30— ssed. d mantels, 
Quantity.) Value. etc. 

| = = 

Long t ns. 
USGTen cS. Ses eral fers nesaiate lacie et iaterel| ee aelce ere PGC | |ieretse yr Al’ 4) eee baal Gesbesoe ae casere (2) 
1868020025. SHOCOS IM Rae een epics. mee need 16, 045°) 118°776 |) 22 ..2.- Cafe) | aaa ase () 
LS69-sSh2 65 (He Ute Scere nines $8, 237 | $4, 171 19, 602 COOOL eceie se 467 | $3,987 (3) 
VSTOSce—2 <2 P5ORGIOW Eee Sea es |secsee: 3, 201 19, 879 LOMO 2I Saas eae 2, 08: 10, 518 (2) 
MSilece ses 145, 759 1, 455 | 16, 982 3, 660 21, 881 aly Wee ee Sy oe ea Selec OeahOo (2) 
Vet ess 162, 614 10; 723) | 39) 515 7, 680 25, 925 107, 192 | $2,459 | 5,529 | 11, 303 |$362, 217 
Wise scasee 218, 286 20, 226 | 73,889 | 6,160 26, 643 91, 503 1,486 | 3,788 | 17, 143 | 438, 848 
iy eames 238,680 | 19,658 | 81,645 | 8,534 | 27,519] 80,519 | 1,639 | 7,246 | 21,882 | 467, 664 
WSS see = 275, 6383 | 15, 748 | 67,357 | 10, 986 42, 022 16, 342 2, 023 2,017 9,025 | 425, 405 
PRRs cn 316, 404 8,199 | 34, 124 7, 174 44, 266 2; 051 1,938 1, 005 9, 350 | 416, 312 
ST tem oo,e 2 201, 034 7,084 | 25,571 | 5,492 34, 479 4 1, 705 485 6, 272 | 275, 042 
WETS a seictara's 153, 693 10, 197 | 37,878 | 7,136 39, 935 275 2, 614 J, 95¢e 6, 989 | 250, 470 
STO eee 125, 493 6, 845 | 24,531 | 13,956 | 46, 260 620 | 1,456 | 2,943 | 2,365 | 217, 624 
US80zece sae 75, 501 11, 035 2,997 | 10, 220 51, 165 72 2, 560 2, 383 7,572 | 193, 470 

VSS sesso, 76, 741 15, 867 | 65.950 | 15, 115 46, 862 2 1, 990 3.799 5,401 | 215, 860 
TSS2E Ieee ze 04, 296 ROS LOM VON SUg) oe ecee 45, 774 154 2,710 | 16, 599 8, 792 | 253, 694 
188322225. ° 127, 476 4325 O40) eee poms 44, 375 2,813 1, 841 2,629 | 5,745 | 249, 646 
1Sh4Seeeee 122, 463 121985) 00) S60 eee: 34, G40 16, 099 143 2, 576 2, 551 | 229,332 

Marble and stone of domestic production experted from the United States. 

Fiscal year ending ' 
September 30 Sas Manu- 2 Fiscal year ending | Manu- 

until 1842 and June Rough factured. Total June 30— Rough. factured. Total. 
30 since. 

Iee@oco ae bdsonncadel seocdocses PLS SVSK SiS OOS | bl SoG emanates stab Paar .---| $162,376 | $162, 376 
ier coor ASsskho poe laaconacooe 3, 505 SyGWey ||) bya cube discossen bocsescaon| fy Uli Cte} 111, 403 
Upp ccnodcecdaseceellbegonetaos 3, 122 Ch UPN eh ce concsonsesenlonecasiscon 138, 590 138, 590 
I};24). 62 Sa Se hencsesos! CeAeeereer 2, 647 2NGLIG || SOOM oerisceciaetecia es foetaeeeicetae 112, 214 112, 214 
IbRWo5554odssecactcal sooobreees 4, 655 cle aay Ue as ae eho liGacodoace 176, 239 176, 239. 
TASS Sense a ae ona VA ae 3, 588 BY Sethi MCA WEEE Syaeeiaroeeel bapa Bee 185,267 | 185, 267 
Tee Soe ae SR le een ce 3, 455 Ele Giwllbicipe ee AE reap e an Iapeeesoee 195,442 | 195, 442 
TORR oa nooosod soce55 | |Apopeoaees 5, O87 Gy Wat WUE Soo sbooccsod||sosanoooce 138, 428 138, 428 
LSB aeeritectaceite eels = lo etoalo = 7, 359 Te Bak) Mee Ses sees godase $57, 715 144, 647 202, 362 
TUTE Lis beat Se ae la SEGSTAI ANGST! I TGBaN cee aoe en 74,261 | 183,782 | 258,043 
IE Mee Ganesniqoeses sel SeconoEose 4,414 | ANAC WA SOG cts etetereletate altars 89, 703 | 112, 880 202, 533 
IIRGY(: Soa deacocbeeetalbeoponeese 5, 374 AS Aa Web SGuiertecersteraiastetatere 53, 983 188, 558 192, 541 
WER coe eohsod cocked aeecanocos 5, 199 5, TOY) Ake Secon bso! So6c 60,399 | 105, 046 165, 445 
ICR Can conedacbecae | Heneacreers 7, 661 TEACH || plist soSasaocodods 62, 266 87, 1385 149, 401 
TSEC) RE tien Sat en ee es 95 704 © 35 TOL LISTONcee cence teen 42,227 | 188,046] 180,273 
The Ol  sacnabansecos||Resceo anos 08, 046 epee iat! ateya loa 55 Soh ocebe 135, 672 137, 618 273, 285 
eke 3 on anne nego |Eooosderas 18, 921 18, QO LST a etaralctilele aictetatetey= 156,976 | 165, 311 322) 1) 287 
1843 (nine months).|...-.-.--. Sepdoahe ee bab: [oi Sasars tec wes eas 96,735 | 189,795 | 286, 530 
ail nee EO) SOULE Ee 2 19,135 | 19,135 | TG alee eins ery a 126,669 | 168,977 | 295, 646 
Heel). <oecqpobsbdenddl lpeSecuBeer 17, 626 ACAD | abi oscee dcSdodeee 125, 968 | 254, 356 380, 824 
eee acne cob saeeoo.s SSSeeneenG 14, 234 14, 244 | Miss Gs seisoagage 45, 480 236, 255 331, 735 
SU ere teas Gem aisle ins lesiior 2 17220 LA 220M loaiiereie eects misters 131, 716 917, 937 1, 049, “65: 
BSS Mele sierciase ast Noyiaim\| cists lalssisinieis 22, 466 PPE AMY (bei ee ABRs Saba 142, 661 597, 356 740, 017 
LEE ee eC SOO SET Ee See eet 20, 282 ON ACen O te ialaretatate olelsrats 143, 457 430, 848 574, 305 
SSO Reeser ae cesar ber eae ocr B4, 510 OM OL Onl wisO O)semteinieicie oe aimnicte 199, 051 453, 912 652, 963 
ir ease eoaecel bacercecr 41, 449 | 41, EO Tabet scoce tue SSor 220, 362 409, 435 629) 795 
US hyde rine saacie4| lSaGoeOeOee 57, 240 Dea Oy SS ce cree laa nists 180, 774 | 433, 656 614, 430 
TIGA Seah eo cee | ee A628) aT AG2Ge lL SRa momen ae cena 152,182 | 389,371 | 541,553 
MOO cioeas sael||seeaaciewics 88, 327 REE BPA Oe | Mibseh epee Ee aS ac 188, 245 | 415, 015 603, 260 
D800 been mye se eos Been maf LOS O40 168, 546 
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Marble and stone, and manufactures of marble and stone, of foreign production exported 
from the United States, 1872 to 1884, inclusive. 

l 
‘iscal yeat ending iscal year ending isci ar ending Fiscal yea ql nding June Value. || Fiscal ye g June Walee. Fiscal year ending June Valier 

30— 30- 30— 

ASTI RE See ee $1, 929 | $8, 475 $709 
ASS UUme 4,571 3, 448 | 4, 848 
TS 7 EY SSL 1, 928 | 6, 364 || 490 
LS 7 MN ee Mya et 3, 428 || 6, 816 || 8, 420 
TR TGP Me eins eae ALT 13, 371 

Summarizing the foregoing statistics the movement during the fiscal 

years 1882, 1883, and 1884 may be stated thus: 

Balance of trade in marble and stone. 

Exports. 

Excess of 
Fiscal year ending June 30— Imports. |. 2 dan imports 

“ meri ks : Of COSINE Re Seale Total over ex- 
produc- 2 = ra ports. : produc- exports. 
EADS tions. 

TS See be Sob ocodagqhposanerSboscstgdset as $828, 839 $614, 430 $4, 844 $619, 278 $209, 561 
INSEE) Maclocageamadogposososdeoooossosstss +65 1, 475, 658 541, 553 490 542, 043 933, 615 
fest pop ee ee bese eden coseensensogtoctenoar 821, 389 603, 260 8, 420 611, 680 209, 709 

In addition to the domestic exports tabulated there are occasional 

insignificant exports of roofing slate, amounting in 1871 to $1,256, and 

in 1831 to $1,018. 



LIST OF SOME OF THE MORE IMPOR‘ 

Apprenpix D. 

ANT STONE STRUCTURES OF THE 
UNITED STATES. 

Date of 
Locality. Structure. Material. erec- 

tion. 

AlkrOn; Ohio. s5s--14-- Memorial Chapel) --<2---e.e<<s- 1 | Sandstone, Marietta, Ohio .--.-----|-------- 
AalipamiyaNigs Neem =eci<i-1- StatelCapitolessecmen-sceeeeececcsc | Granite, Hallowell, Me. (in great | 1863-’82 

part). 
City Hall geet eee ert tats felon: (zranite, Mallford):Mass= <2 oo 22c|-meen i 
United States court and post-of- | Granite, Maine..-.-..----..--..--. 1884 

fice building. 
Augusta, Me ...... .- State) Capitolie. 5252) csememtonceccice: | Granite, Hallowell, Me ...----...--- 1829-'32 

Asylum for the Insane.......-.--- Weare Gh Nee es Gene netcceECaeaeas 1837-40 
United States Arsenal ........-.-.|.-..-- Ohne ese eas Re eee coe 1828 

Atlanta, Ga........-. United States post-office and | Granite, Vt...........------.---=-- 1880 
court-house. 

Baltimore, Id ....... | Eutaw Place Baptist Churech...-... | White marble (dolomite), Texas |.--.---- 
and Cockeysville, Md. 

Brown Memorial Presbyterian |...-.. Oise ee eb ism crcescte sie cscsl mia rtleters 
Church. | 

Franklin Street Presbyterian |...... CO eee ae ittetnicrere siete mctetee arate| taeintet te 
Church. 

Citiye Ela ee craye icin os eens teenie ipecere COs cee catis seis enicniseeiaal saleniatetets 
| Peabody Institute ..--...-.-.2.-..| Ba Pee ee een Ce anon nonienaoocos 
First Presbyterian Church ......- Sandstore, New Brunswick, N.J..|-------- 
CityeRrisoniiesescs orice se caeose=eo | Gneiss, Jones's Falls, Mde3...2-.2.|)-----2- 
Catholic’Cathedral 22. 2>2--------- | Gneiss, Ellicott City, Md..-....... 1806 

BAR COLD PMO nas aneite Post-oflice and custom-house. ..--. Granite, Frankfort, Me..--....---- 1855 
Boston, Mass ........ imo Cha pele wees seo sai eee ee | Granite (bowlders)...-..--.------- 1749-'54 

United States custom-house ....-.) Granite, Quincy, Mass. ....-.----.-) 1887.48 
United States court-house .....--- | neiciise Opes ein laictyamareteiatettels 1880-81 
Masonicnlempl Oxes cnet eae niall eee Oe Roo Sede adeeonosccnorocooe 1828-'29 
Stbanlkel@ hrrchieest oreo ane alee ee COY avose boo agees este neee 1820 
Merchants Exchange. ........--... eacratets OO seseserecn scenes aekice seeeee 1542 
Mountaviermon Chureh) -- 52 2-1 mi soee-- On ao tet ateesseisresstesese calla =ayereine 
Unitarian Church, Jamaica Plains.|...-.. (in) pniye eoueaeaooucdeosarSode = felelars 
Bowdoin Square Bi iptist Church..|...... (ii nano con eaaee peecoapdocoocs| ssrecocis 
Bunker Hill Monument......----- hits te CO eet ey PE o Sees nets 1825-'42 
United States post-office ......--. | Granite, Cape Ann, Mass.......--- 1869-’52 
30ston |Water- Works. .---.22.--<-|ceccee ORAS ROS So aR ORAS ee cee eerie protrstc 

St. Vincent de Paul Church... --- 1... 22. (eas aS ee ons EEE DECRG a IEC AGO SAG sO5 
Meraldy Bunldim ce sess eee eee ae Granite, Concord, N. i ..--- Pe paler ese 
ILPANSCrIpt ula Cian eves ahseenict OO nee ae heen ree eaciea et anaes lesteteeits 
PANLVELtiSCly BULGING? eeneccecealscaaes CO eich eee casio sibs cena tice 
Massachusetts General Hospital... Granite, Westford, Mass .--...-.-- 1818-'21 
Massachusetts General Hospital |....-.. dOws2ue eee agengee nooudauD | 1846 

(addition). 
Equitable Insurance Company’s | Granite, Hallowell, Me ..-..-.-----.|-------- 

building. 
Odd Fellows’ Memorial IS GA Ob aoe G NAR SRAOEE “ROA GOS SEED eb oG sal oobencc 

yart). 
Bake House, on School street....) Marble, Rutland, Vt ..-..--.------ 1854 
St. Cloud 1S Yes OE sc eh Wm aa ta LG: eyes Eee ee er oe eeioche aeieletioing 
HoteleDartnoutnes stesso ssoenee. passe CO cs eee a ee ece mers 
Hotel Vendome (old part) .....--. | Marble, It: “KF FORA See Sos aio o,| pomeacte 
New York Mutual Life Insurance | Marble (dolomite), Tue kahoe, LD Gal basacoe 
Company’s building. 

Hotel Vendome (new part) ..-..---.|...... CO sch pee oe ae tieeicaissislainc| Nansmions 
Otel Pelh allen -cem- a snenese eee => | Red sandstone, Portland, Conn., |.--.---- 

| . and New Jersey. 
Second Unitarian Church.......-. Red sandstone, Newark, N.J.----.|.------- 
Arlington Street Church........-. Red sandstone, Belleville and Lit- |.--.---- 

tle Falls, N. J 
_| Young Men’s Christian Union, | Red sandstone, Bay View, New |-------- 

Boylston street. srunswick. 
Young Men’s Christian Union.... Sandstone, Amherst, Ohio ...-.---.|----- moe 
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UNITED STATES—Continued. 

Locality. Structure. 

THE MORE IMPORTANT STONE STRUCTURES OF THE 

Boston, Mass 

Brooklyn, N. Y 

Cambridge, Mass .... 
Chicago, Tl). 2o 2. 2 

Columbia, $8. C 

Denver, Colo .. 

Hoboken, N. J....... 
Jersey City, N. d.----. 

Malden, Mass......-. 

Middletown, Conn -.. 
Minneapolis, Minn -. 

Mobile; Alar seo... 1.2 
Nashville, T 

Newark, N. J 

New Orleans, La.... 

New York City...... 

Harvard College Building, Arch 
street. 

First Church, Marlborough and 
Berkeley streets. 

Brattle Square Church...........- 
Central Congregational Church. . 
Kmanuel Church, Newbury street. 
New Old South Church 
Second Universalist Church 
Tremont Street Methodist Epis- 

copal Church. 
Cathedral of the Holy Cross .--..- 
st. James (Episcopal) Church.-.. 
St. Peter’s Church (Dorchester) .. 
Udo shine (Chih tel Vcore soesaeae cohone 
Academy of Design, Montague 

street. 
Soldiers’ Monument 
Court-house 

Custom-house 
building. 

Chamber of Commerce 

and _ post-oflice 

RalmersHouse mens ote ene eeeecce 
GrandsPaciherbotel aee- ee 
St. Paul Universalist Church... 
Union: League Ciub house.....-- 

Central Music Hall 
StatevHonsc passe esee. eee 
Post-oftice and court-house 
Windsor Hotel 
WUniontDepotenss ser er seer ree eae 
Union Pacific Freight Depot.----- 
Rio Gr: ande Depot 
Ntevens si Institute. -o-m.scececeece 
Courthouse tess. os- eee ete one ee 
St. Patrick’s Cathedral 

Wesleyan University buildings... 
Washburne Flouring Mills......-. 

University of Minnesota........-. 
Universalist Church.:--:..2.-.22- 
City shale +S Cie ee A es eee 
Westminister Presbyterian 
Church. 

Custom-House 
soueee do 

Statecapitolee..s4- 22 sensesce as 
Custom - house and post-o flice 

building. 
County court-house....-.......... 
Custom-houseeeeeee ts aceon eae 
Monument to General Robert E. ; 
_Lee. 

Tr inity Char ch, Broadway and 
Wall street. 

Lenox Library, Fifth aveaue and 
Seventieth street. 

Hospital, Sailors’ Snug Harbor, 
Staten Island. 

Ludlow street jail sees se cee nee eee 
Halls of justice or ‘‘ Tombs” 
Seventh Regiment armory. - 
Me tropolitan Museum of Art... 
New York post-office .-...--...... 
Court-house in City Hall Park.--. 
‘Astor Haga sere). certs ce ccce cece 
Reformed Church, La Fayette 

Place. 
Egyptian obelisk in Central Park . 

Date of 
Material. erec 

tion 

Sandstone, Amherst, Ohio -....--.|.-.....-. 

Conglomerate, Roxbury, Mass.....|.....-.. 

shal CO wismaeureisceeeeniet accion ieee sae 
Bees G0vatee ence sssatassas=sace ee parle stewar 
Umer GOn8 ae seco Oa sjeitdelse wie bese ee seers 
Lomas GO), vatnnadcesacceeseeaceeacnss|emescmete 
LT URS GOs Sen tccanesese ested sa acces losses 
satires DO ciate wai cesieiauidtatac ca mess ener ||wacteoeee 

Bae fa Oe cee ae ale esyere ee peeciemiaiote so | creme iets 
eines (eS eea GeserS ep eoSSteEAsHencd aassace 
atts? QO es eS as ee these teeta alee eee 
Granite; Dedham; Masse e-.c-=--ac-\|eeee 
Brown sandstone, Portland, Conn..|..-..... 

Granite, Mason: Ne Hiecaaesie 22 ceer||ecieeete 
DolomitenWenon tele ee el eet 

‘Gramite:; Hox Lsland: Mens. 5-24ce le eeeseae 
Oolitic limestone, Bedford, Ind .--.|......-- 
Sandstone, Freestone, Ohio..-----. .---1880 

Granite, Fox Island and Hallo- |.-...-.-. 
well, Me. 

Sandstone, Amherst, Ohio.-.-...--.|.-...-.- 
Esenise (Dae oBRbede peep ce acsncocscaadllacoasasé 
Dolomite Wuemontelllnees sesso ses eeeeeeee 
Brown sandstone, Springfield, |---.---. 

Mass. 
Dolomite! Gemont Wiles aeess2- eee eee 
Granite, pear Columbia, SiGe 2222. ||Saeeetece 
Granite, W innsborough, SiG rea soan leseeces 
Rhyolite- -tuff, Douglas ( County »Colo. 
Quiees OT A oud Re Re RIG 

Sandstone, East Long Meadow, 
Mass. 

Brown sandstone, Portland, Coun. 
Magnesian limestone, Minneapo- 

lis, Minn. 

BOSS MO ast tees oe ee ee ae ete 
Brown sandstone, Fond du Lac, 
Minn. 

Granite, Quincy, Mass....-..--.--- 
Oolitic limestone, Bowling Green, 
Ky. 

Tamestons near Nashville, Tenn... 
Sandstone, Little Falls, N. J 

Granite, Quincy, Mass.-....-.----- 
Granites Georgiaeasesss oon eciscricl 
Gray marble, Knoxville, Tenn....|. 
Red sandstone, Potsdam, N. Y - 
Brown sandstone, Little Falls, NJ. 

Farle ad eo Mos ceacenes 
Granite, Mt. Desert, Moctec: 
Granite, Dix Island, Me ....--..--- 

1881-’83 

1858 
1882 



BUILDING AND ORNAMENTAL STONES, BLT 

LIST OF SOME OF THE MORE IMPORTANT STONE STRUCTURES OF THE 
UNITED STATES—Continued. 

Locality. Structure. 

New York City 

New York City and 
Brooklyn. 

Philadelphia, Pa, .--. 

Portland, Me 

Providence, R. I... - 

| New York and Brooklyn bridge- 

St. Patrick’s Cathedral (in part).. 
Old city hall, east, south, and 

west fronts. 
Treasury building, Wa‘l street --. 
St. Patrick’s Cathedral (in part) -- 
Stock Exchancve-ese--- eee ase eee 
St. Patrick’s Cathedral (in part)... 

Union Dime Savings Bank..-. 

Fortifications, Fort Richmond. ... 
Fortifications, Fort Lafayette. .-- 
Fortifications at Willets Point .-- 
Fortifications at Governor's Isl- 

and. 
Fortifications at Bedloe’s Tsland.. 
Fortifications at Ellis Island 
Fortifications, Fort Schuyler, 
Throgg’s Neck. 

Fortifications, Fort Wadsworth, 
Staten Island. 

Fortifications, Fort Hamilton. .-- 
Fortifications, Fort Diamond..-- 

GirandeBanks -seserecseereac nae 

United States custom-house --.--- 
United! States mint-:-2--.---2--- 
United States Naval Asylum ...- 
Merchants’ Exchange 
Ginrardi@Collereess-sa-ns eee cee 
Philadelptia National Bank 
First National Bank 

St. Mark’s Protestant Episcopal 
Church. 

Bank of Commerce ....-..---..- 
Bank of North America , 
Holy Trinity Episcopal Chureh -. 
Kifth Baptist) Churely. 22... ------ 
New city buildings -..--.......--. 
University of Pennsylvania 
Memorial Baptist Church 
Holy Communion Chureh 
Academy of Natural Sciences ..-. 
Young Men’s Christian Associa. | 

tion. 

Date of 
Material, erec- 

tion. 

Dolomite (marble). Lee, Mass-..-..]...----. 
Dolomite (marble), West Stock- |......-. 

bridge, Mass. 
pees CO SES Fred 2 cae idieisaiwrets saris lincic eee s 
Dolomite (marble), Tuckahoe, N.Y.}..... sae 
erat CORSE A Sete cee Sie Me 

” 
“Snowflake” marble 

Pleasantville, N. Y. 
Marble (dolomite), Pleasantville, 

INE ES 
Granite; Dix Island, Me —-.--2.-2. 
Brown sandstone, New Jersey.-- 
Granite, Spruce Head, Me 
oO 

(dolomite), 

GO esacerytets een ae eee ee 
Granite, Frankfort, Me.; Concord, 
N.H.; Sprnee Head, Me.; Cape 
Ann, Mass.; Hurricane Island, 
Me.; Westerly, R. 1.; East Blue- 
hill, Me.; Stony Creek, Conn.; 
Mt. Desert Island, Me.; Chance- 
burgh, N. J. 

Limestone, Rondout, N. Y.; King- 
ston, N. Y.; Isle La Motte, 
Lake Champlain; Willsborough 
Point, Lake Champlain; near 
Catskill, N. Y. 

Limestone (marble), Montgomery 
County, Pa. 

do 

Granite, Fox Island, Me.; Cape 
Ann, Mass. 

Granite, Dix Island, Me.; Rich- 
mond, Va. 

Sandstone, Portland, Conn 

COS eee octane Os clos a waoeens 
Dolomite (marble), Lee Mass..---.- 
Serpentine, Chester County, Pa... 

do 

Forts Preble, Seammel, and Gorges} Granite, Mount Waldo, Biddeford, 

Post-ofiice 

Roger Williams's monument 
New Catholie cathedral 
Grace Chureh 

and Spruce Head, Me. 
Crystalline limestone 

Vermont. 
Granite, Hallowell, Me., Concord, 

IN fe Vale 
Granite, Hurricane Island, Me.; 

Westerly, R. I., and Concord, 
Nii 

Granite, Westerly, R. T 
Granite, Quiney, Mass 

(marble), 

Granite; Westerly. Rebs osc... note 
Sandstone, Portland, Conn 
Sandstone, Little Falls, N. J 
Granite, Smithfield, R. I 

1850-60 
1865 
1872 

1885 

1849 

1850 
1850 
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LIST OF SOME OF THE MORE IMPORTANT STONE STRUCTURES OF THE 
UNITED STATES— Continued. 

Locality. Structure. 

Saint Paul, Minn....- Catholic cathedraletenensecceeeee 

U ca ian church. BSaRHOESOeEEsOne 

Salt Lake City, Utah- 

San Francisco, Cal... 

Savannah, Ga 

Trenton, N. J 

Washington, D.C ... 

United States custom-house and- 
post-oflice. 

Adams iSChovleesenserenereneeoerer 

County janie ose cnacces saree ent 
PAISSED Dy MNOUSO) eee ere coulselicisin ets 

New Mormon Temple......-.-..-- 
Bank of Californiai.-2--c2.+------ 

United States mint 

Presbyterian church 
Custom-house 
State capitol 
Statemprison|-seseee-scee 
Executive Mansion ..2:...----..-- 
Treasury Building, old portion.. 
Treasury Building, new portion - 
Patent Office Building, old portion. 
Patent Office Building, extension 

Chapel in Oak Hill Cemetery. --. 
Georgetown College (new build- 

ing.) 
Cabin John’s Bridge, parapets 

and coping. 
Washington Monument, exterior, 

in part. 
Washington Monument, exterior. 

Washington Monument, interior. . 

General Post-Oflice, old portion -. 

General Post-Office, extension. --. 

United States Capitol, old portion. 
United States Capitol, extension. . 
United States Capitol, extension, 
columns. 

Smithsonian Institution 
St. Dominick’s Church :.....-..-- 
Corcoran Art Gallery (in part) --. 

State, War, and Navy Building. S 

Butler house, Capitol Hill.....-... 

Date of 
Material. erec- 

tion 

Magnesian limestone, Saint Paul, |..-..-.. 
Minn. 

a eaets COweacan cescks Sousesmacninsecee ese ceeer 
Magnesian limestone, Kasota, | 1873-’74 
Minn. 

srs CO Maes ascescmbesscdeecseusices 1872 

swe GONE neta a te ieee jecinetee|teeemmee 
BepaSe Oe ec ceere se ec Seton leetotaetote 
eae, CO ree ha ten eee EME Bee: cane emcee 
Granite, Little Cottonwood Canon, |..-...-- 

Utah. 
Bue GO ete eh se mse ee eae esi einer lee ae 
Blue sandstone, Angel Island, 1865 

San Francisco Bay. 
Sandstone, New Castle Island, 1874 
Gulf of Georgia, British Colum- |..-..... 
bia. 

Granite; Quincey; Masses. 2. el eee 
ienees (SSH eee Se RS epomwae 1852 
Sandstone, Trenton, N. dj. ---.< .2-2)/22- ce. 
acess GO. oases ne ene ose act ee tenes 
Sandstone, Acquia Creek -.-...--.|.--.---. 
eE feos CO Cet ae tent) ake Ae OS ot llt al erat seg IL 
Granite, Dix Island, Maine ....... 1855 
Sandstone, Acquia Creek, Va.....| 1837-42 
Dolomite (marble), Cockeysville, 1849-’64 

Md. 
Mica schist, near Washington ... |..-..... 
paateicis OO. Scsms ese Skewes casino seeeeattoce eens 

Sandstone, SenecaCreek, Md..-.. } 
(| 1848-55 

Dolomite (marble), Lee, Mass- - =| 1848-84 

Dolomite (marble), Cockeysville, |..-..--. 
Ma. 

Mica schist, near Washington; |..-....- 
granite, Massachusetts and 
Maine. 

Dolomite (marble), West Chester, 1839 
INES 

Dolomite (marble), Cockeysville, 1855 
a. 

Sandstone, Acquia Creek -.....-- 1793 
Dolomite (marble), Lee, Mass -. | 1851-’65 
Dolomite (marble), Cockeysville, |..-...-- 
Ma. 

Sandstone, Seneea Creek, Md ...-.| 1847-75 
Gmeiss}Port: Deposit, Mdy- es esse. eames 
Sandstone, Belleville, No J). -2-2-2)22 2.25 on 
Basement and sub-basement gran- | 1871-'86 

ite, Maine ; superstructure gran- 
ite, near Richmond, Va. 

Granite; Cape Ann; Mass’ -2----2-2|-22-s--- 



APPENDIX FE. 

BIBLIOGRAPHY OF WORKS ON BUILDING STONE. 

The following list includes all the principal works on the subject of 

building stone which have come under the writer’s notice. It does not 

include isolated and special papers which have appeared from time to 

time in various journals and periodicals, or State geological reports. 

Such, when containing matter of sufficient importance, have been men- 

tioned in the text and reference given in the foot-notes, The list is 

arranged alphabetically by authors. 

BuiuM, Dr. J. REINHARD. Lithurgik oder Mineralien und Felsarten nach ihrer An- 

wendung in 6konomischer, artistischer und technischer Hinsicht systematisch 
abgehandelt. Stuttgart, 1540. 

30HME, Dr. Die Festigkeit der Baumaterialien. Resultate der Untersuchungen in 

der Station zur Priifung der Festigkeit von Bansteinen an der kéniglichen 

Gewerbe-Akademie zu Berlin, ete. Berlin, 1876. 

BurGoyNngE, Sir JonnN. Rudimentary Treatise on the Blasting and Quarrying of 

Stone. London: J. Wesle, 1852. 

BuRNHAM, S. M. History and Uses of Limestone and Marbles. Illustrated with 

colored plates. Boston: 8. E. Cassino & Co., 1883. 

CHATEAU, THfopoRE. Technologie du Batiment ou Ktude Complete des Matériaux 

de toute Espéce employés dans les constructions, etc. 2. 6d. Paris, 1880. 

Davies, D.C. Slate and Slate Quarrying. London: Crosby, Lockwood & Co., 1878. 

DeLeEssE, A. Matériaux de Construction de l’ Exposition Universelle de 1875. Paris; 

1856. 

Dosson, Epwarp. Masonry and Stone-cutting. Weale’s Rudimentary series. Lon- 

don: Crosby, Lockwood & Co., 1873. 

GERSTENBERGK, Hemnrici VON. Katechismus der Banmaterialkunde, ete. Berlin, 

1868. 

GOTTGETREU, RupoLtrH. Physische und Chemische Beschaffenheit der Baumate- 

rialien. 2 vols. Berlin, 188081. Verlag von Julius Springer. 

GRUEBER, BERNHARD. Die Baumaterialien-Lehre. Berlin, 1863. Verlag von Ernst 

& Korn. 

Gwitt, Josepu. An Encyclopedia of Architecture. London, 1851. 

HA, Prof. Jamrs. Report on Building Stones. 

HARTMANN, Dr. Cary. Vollstiindiges Handbuch der Steinarbeiten, ete. Weimar, 
1862. 

HAUENSCHILD, Hans. Katechismus der Baumaterialien. Wien: Lehmann & Went- 

zel, 1879. 

HuuLi, Epwarp. A Treatise on the Building and Ornamental Stones of Great Bri- 

tain and loreign Countries. London: Macmillan & Co., 1872. 

KERSTEN, EK. Die Baumaterialienkunde, ete. Leipzig (not dated). Verlag yon 

Eduard Hahinel., 
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Kéitiscn, Carn. Die Baumaterialienkunde fiir ausfiihrende Bautechniker und fiir 

Studirende der Bauwissenschaft. Schwetschke & Sohn. Bruhn, 1861. 

Maxkécot, LEON. Matériaux de Construction employés en Belgique. Bruxelles & 

Liége, 1866. 
Newberry, J. 8. Building and Ornamental Stones. Report of Judges, Group 1, U. 

S. Internat. Ex., 1876, Vol. 111. Washington, 1880. 

Notes on Building Construction, Parti. Materials (South Kensington Educational 

Series). London, Oxford, and Cambridge, 1879. 

SCHLEGEL, CARL FRIEDRICH. Die Lehre von den Baumaterialien und den Arbeiten 

der Maurer. Leipzig: Verlag von Heinrich Matthes, 1857. 

Scumipt, OTTO. Die Baumaterialien. Berlin, 1881. Verlag von Theodor Hofmann. 

Report on the Building Stones of the United States, and Statistics of thé Quarry 

Industry for 1880. Vol. x. Report of the Tenth Census of the United States, 

Washington: Government Printing Office, 1°84. 

THURSTON, R. H. Materials of Construetion. New York: Wiley & Sons, 1885. 

VIoLeT, ADOLPH. Les Marbres et les Machines & travailler le marbre. (Rapports 

sur Exposition de 1878, xxvii.) Paris, 1879. 

Visser, J. E. Die Baumaterialien. Handbuch fiir Architecten, ete. Emden, 1861. 

Wepser, Marvin. Das Schleifen, Poliren, Fiirben und kiinstlerische Verzieren des 

Marmors. Weimar, 1878. Bernhard Friedrich Voigt. 

Wenck, Dr. Jutius. Die Lehre von den Baumaterialien, ete. Berlin, 1863. 



APPENDIX F. 

GLOSSARY OF TERMS. 

4Bolian rocks. Fragmental rocks composed of wind-drifted materials. The “drift 

sand rock,” the common building stone of Bermuda, is a good example. 

Argillaceous. Containing clayey matter. 

Ashlar masonry. Cut stone laid in continuous courses. 

Bardiglio. This is a favorite Italian marble obtained on Montalto, on the southern 

borders of Tuscany. It is a gray or bluish color, traversed by dark veins. 

In some specimens the veining assumes the appearance of flowers, when it is 

known as Bardiglio fiorito. The name is now commonly applied to any mar- 

ble having this color and veining. 

Bastard granite. A somewhat indefinite name given by quarrymen to gneissic or 

schistose rocks, resembling granites in a general way, but differing in structure, 

The name is frequently applied by quarrymen to any vein or dike rock oceur- 

ring in a granite quarry. 

Bird’s-eye-marble. A term used in Iowa to designate a fossil coral (Acervularia 

davidsonia), and used for making small ornaments. 

Bituminous. Containing bitumen. 

Breast. The face or wall of a quarry is sometimes called by this name. 

Breccias. Fragmental stones, the individual particles of which are large and angular 

in form, 

Bluestone. In Maryland a gray gneiss; in Ohio a gray sandstone; in the District of 

Columbia a mica schist; in New Yorka blue-gray sandstone; in Pennsylvania 

a‘blue-gray sandstone. A popularterm; not sufficiently definite to be of value. 

Butt. The butt ofa slate quarry is where the overlying rock comes in contact with 

an inclined stratum of slate rock. 

Calcareous. Containing lime. 

Cavernous. Containing irregular cavities or pores, due in most cases to the removal 

of some mineral, or in limestones of a fossil. 

Cellular or vesicular. Containing cells or vesicles. This structure is very com- 

mon in recent eruptive rocks, especially the glassy forms. Sometimes the stone 

contains so many ceils that it will float on water, as is the case with common 

pumice. These cells are inmany cases subsequently filled with other minerals, 

and the rock is then called amygdaloidal. The Brighton melaphyr is the best 

example of amygdaloidal structure found in our building stones. 

Choncoidal fracture. When the surfaces of a chip broken off by a hammer are 

curved like a bivalve moliusk the stone is said to have a choncoidal fracture. 

Compact stozes, like lithographic limestones, obsidians, and flints, usually 

break in this manner. 

Clayholes. Cavities in stones which are usually filled with fine sand or clayey ma- 
terial often of a lighter color than the stone itselfand so loosely coherent as to 

fall away immediately or to weather out on exposure. They are especially 

prevalent in many of our Triassic sandstones, and, besides being unsightly, are 

elements of weakness and should always be avoided. 
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Concretionary. Made of concretions, or rounded particles formed by the collecting of 

mineral matter around some center so as to form a rounded mass composed of con- 

centric layers like the coatings of an onion. When the concretions are small, 

like the roe of a fish, the structure is called odlitic, or if large as a pea, pisolitic. 

The best examples of this structure in our building stones are the odlitic lime- 

stones of Bedford, Ind., and other places. A rare structure in crystalline rocks. 

Conglomerates. Fragmental stones composed of large, rounded fragments. 

Coquina. The Spanish name for a shell limestone which occurs abundantly in Flor- 

ida, composed simply of a mass of shells connected together. 

Coral limestone. <A rock composed of fragments of corals. 

Crystalline. Consisting wholly of crystals or erystalline particles, not fragmental. 

Rocks which like granite or crystalline limestone are made up wholly of erys- 

talline grains are called erystalline-granular or granular-crystalline rocks. The 

terms micro-crystalline and erypto-crystalline are often applied to rocks in which 

the individual particles are too small to be readily distinguished by the unaided 

eye. Such rocks are sometimes called compact, a term which is also applied to 

fragmental rocks of similar texfure. 

Curb. A flat piece of stone placed vertically, bounding the street edges of side- 

walks, ete. 

Diabase. An eruptive rock composed essentially of a plagioclase feldspar and augite. 

Dikes (or dykes). Masses of volcanic rock which have been forced up from below 

in a molten condition to fill fractures or fissures in the earth’s crust. Such are 

also called trap-rocks. The diabases and a variety of eruptive rocks frequently 

occur in the form of dikes. 

Diorite. An eruptive rock composed essentially of a plagioclase, feldspar, and horn- 

blende. 

Dip. The slope or pitch of the strata, or the angle which the layers make with 

the plane of the horizon. 

Dolomite. A stone composed of mixed calcium and magnesium carbonates. 

A “Dry.” A natural seam usually invisible when the rock is freshly quarried, but 

which is brought out on cxposure to weather or sometimes during the process 

or cutting. A very serious defect in many stones. 

Escarpment. A nearly vertical natural face of rock or ledge. 

Feldspathic. Containing feldspar. : 

Ferruginous. Containing iron oxides. z 

Fibrous. Having a structure as though made up of bundles of distinct fibers. This 

structure is not found in any building stone, but is common in some forms of 

gypsum and of ealcite, which are used for making small ornaments. 

Flagstone. Any kind of a stone which separates naturally into thin tabular plates 

suitable for pavements and eurbing. Especially applicable to sandstones and 

schists. 

Flint. Quartz in any kind of rock is commonly known to quarrymen as flint. True 

flint is amorphous silica, occurring in nodular form in chalk beds, 

Foliated or schistose. Terms applied to rocks which, like gneiss and schist, have 

their constituents arranged in more or less definite nearly parallel planes. 

Fragmental or clastic. Terms which are applied to rocks composed of fragments, 

like ordinary sandstone. When the fragments are the size of a pea or larger, 

and rounded in form, the structure is called conglomerated, or if the particles 

are angular, brecciated. 

Freestone. This is a term which has been applied to stones that work freely in any 

direction. Especially applied to sandstones and limestones. A term of no spe- 

cial value, as it is too indefinite. 

Gueiss. A rock of the composition of granite but in which the ingredients are 

arranged in more or less parallel layers. 

Gneissoid. Like gneiss. 
Grain. The direction in a rock at right angles with the rift. 
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Granite. A rock consisting of quartz, orthoclase, and mica or other accessory min- 

erals. In the stone-cutter’s nomenclature no distinction is made between the 

varieties ; all stones which are hard, granular, and crystallized are called gran- 
ite. 

Granitoid. Thoroughly crystalline and massive, like granite. 

Granular. A term applied to rocks composed of distinct grains, whether fragmental 

and water worn or crysta!line. ‘ 

Greenstone or griinstein. A term formerly used to designate certain basic eruptive 

rocks occurring in the form of dikes. Through mistaken notions regarding their 

true nature and from a general similarity in their appearance the name was 

made to inciude a variety of compact, dark-greenish or nearly black rocks, 

which microscopic examination has shown to be principally diabase and dio- 

rite. 

Grit. Any sharp, gritty sandstone or schist used as a whetstone or hone. 

Grub-saw. A saw made from a notched blade of thin iron,and provided with a 

wooden back. Used with sand for sawing stone by hand-power. (See Plate v.) 

Guys. Ropes or chains used to prevent anything from swinging or moving abont. 

Hackly fracture. A term applied when the surfaces of a fracture are rough and 

jagged. 

Joints. Divisional planes which divide the rock in the quarry into natural blocks. 

There are usually two or three nearly parallel series called by quarrymen 

end joints, back joints, and bottom joints, according to their position. (See 

section F.) 

Ledge. Any natural solid body of rock. 

Lewis hole. The Lewis* hole consists of a series of two or more holes drilled as 

closely together as possible, and then connected by knocking out the thin par- 

tition between them, forming thus one wide hole, having its greatest diameter 

in a plane with the desired rift. Blasts from such holes are wedge-like in 
their action, and by means of them larger and better-shaped blocks can be 

taken out than would otherwise be possible. This style of hole is saidt to 

have been devised by a Mr. Joseph Richards, of Quincy, though at about what 

date we are notinformed. This same gentleman was also the inventor of the 

bush hammer, which, however, when first patented, about 1831, consisted of a 

solid piece, instead of several pieces bolted together as now. 

Limestone. Under this term almost all the calcareous quarried rocks, whether frag- 

mental or crystalline, are classified. 

Liver rock. This term is applied to that variety of the Ohio sandstone which breaks 

or cuts as readily in one direction as in another. In other words, the working 

of the stone is not affected by stratification. 

Lyonaise marble. A local term applied to marbles which are composed of a mixture 

of red and white colors, as those of Mallet’s Bay, Vt. 

Marble. Any limestone or dolomite capable of being polished and suited for orna- 

mental work. 

Massive; unstratified. Having, no definite arrangement in layers or strata, but the 

various ingredients being thoroughly commingled, as in granite and diabase. 

Nigger head. (1) The black concretionary nodules found in granite ; 

(2) Any hard, dark, colored rock weathering out into rounded nodules or 

bowlders ; 

(3) Slaty rock associated with sandstone. A quarryman’s term. 

Oolite. A stone composed of small globules resembling the roe of a fish. 

Ophiocalcite. A mixture of serpentine and limestone. : 

“This word is spelled by some Louis. 

tPotter’s History of Quincy, Mass. 
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Orbitoides limestone. A fossiliferous limestone abundant in the upper Eocene 
formation in the Southern States. 

Perch. In Philadelphia, 22 cubic feet are called a perch. A perch of masonry 

contains 242 cubic feet, 164x14x1. Itis usually taken at 25 cubic feet. The 

term is falling into disuse. 

Plucky. A term often used by stone-cutters to designate stones which under the 

chisel break away in irregularly conchoidal chips, and which are therefore diffi- 

cult to trim toa line or to bring to a perfect surface. Common in compact 

and impure limestones. 

Porphyry. Any stone composed of an extremely fine gronndmass in which larger 

crystals are developed. 

Porphyritic. When a rock consists of a compact or fine and evenly crystalline 

groundmass, throughout which are scattered larger crystals, usually of feld- 

spar, the structure is said to be porphyritic. This structure is quite common in 

granite, but is not particularly noticeable, owing to the slight contrast in color - 

between the larger crystals and the finer groundmass. It is most noticeable in 

such rocks as the felsites, in which, as is the case with some of the ‘‘ porphy- 

ries” of eastern Massachusetts, the groundmassisexceedingly dense and compact 

and of a black or red color, while the large feldspar crystals are white and 

stand out in very marked contrast. This structure isso striking in appearance 

that rocks possessing it in any marked degree are popularly called porphy- 

ries whatever may be their mineral composition. The term porphyry is said 

to have been originally applied to certain kinds of igneous rocks of a reddish 

or purple color, suchas the celebrated red porphyry or “ roseoantico” of Egypt. 

The word is now used by the best authorities almost wholly in its adjective 

sense, since any rock may possess this structure whatever its origin or composi- 

tion may be.* 

Putty powder, or polishing putty, is a fine whitish powder, consisting in the com- 

mercial form of about equal parts oxide of tin and lead. Used in polishing 

stone and glass. 

Quarry. Any opening in a ledge for taking out stone. 

Quarry water. All rocks when first taken from the quarry contain more or less wa- 

ter, which evaporates on exposure, leaving the stone considerably harder. In 

sandstones this quarry water is considered by Newberry to be a solution of 

silica (Rep. of Judges, Group 1, p. 127). Its composition probably varies greatly 

in different classes of rocks. (See p. 339.) 

Rhyolite. A post-Tertiary volcanic rock of the composition of granite. 

Rift. The direction in arock parallel to the lamination or foliation, and along which 

it splits with greatest ease. 

Rubberstone. A sharp-gritted Ohio or Indiana sandstone used for sharpening shoe- 

knives ; also called a shoe-stone. ‘ 

Rubble masonry. Rough, unsquared stones laid in irregular courses. 

Saccharoidal. If{aving a grain and structure like that of loafsugar. Common in 

erystalline limestone. 

Salt veins. A term applied by the quarrymen to the coarse granite veins from 2 

inches to 2 or more feet thick, and which are found intersecting granites and 

older crystalline rocks. 

Scab. A local term used in certain sandstone quarries in Iowa. The stone is very 

massive and is broken from the quarry in irregular lumps by blasting. These 

lumps are then trimmed down to a shape approximately rectangular by means 

of heavy picks. This process is denominated scabbing. 

Sap. The term originated from imagined analogy between the decomposed layer 

and the sap wood of trees. A term applied to the stained and werthless por- 

tions of the stone extending inward from the point. 

* Hull, Building and Ornamental Stones, p. 75. 
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Sculp. To sculp slates is to break up the large blocks into long slabs, suitable to 

split. 

Segregated. A term applied to the veins and nodular masses of finer or coarser 

texture that have formed in granite and other. crystalline rocks ; as for exam- 

ple, the black patches in granite. 

Serpentine. <A rock composed of hydrous magnesia silicate. 

Shell limestone. Rock composed of consolidated shells. 

Siliceous. Containing silica. 

Spalls. This is a term which is used quite generally by stone-cutters to denote the 

chips and other waste material cut from a block in process of dressing. 

Spider-web. A term applied to the wavy lines in the Ohio sandstones, and which 

are caused by stains of iron oxide. Frequently seen in sawed stones, especially 

where the lamination is slightly oblique or irregular. It is very like the erain 

of weod which shows in a planed board. 

Split rock. This term applies to those rocks possessing tabular structure, or which 

cleave easily in the lines of lamination, and are consequently applicable to the 

preparation of flagging and for curbstones. 

Stalactitic marble. This isa marble which is formed by the deposit of lime car- 
bonates from waters percolating into cavities or caves. 

Strata. Layers or beds of rock of the same kind lying one upon another. 

Stratified; bedded. Composed of layers er beds lying parallel to one another, as is 

so frequently seen in sandstone and limestone. When the strata are fine and 

leaf-like the structure is called laminated or shaly. 

Stieaked. Having some of the mineral constituents so arranged as to give the rock 

j a striped or streaked appearance. In the eruptive rocks this structure is often 

produced by the flowing of the mass in a partially cooled condition. It is best 

seen in obsidian, rhyolite, and quartz porphyries. 

sock. The useful rock taken from a quarry. 

Strike. The direction in strata at right angles to the dip, or the course of a horizon- 

tal line on the surface of inclined beds. 

Syenite. A granular massive rock with the structure of a granite, but containing 
no quartz. 

Trachyte. A post-Tertiary voleanic rock of the composition of syenite. 

Trap or trap rock. (See Dikes and Greenstone.) The name applies to the manner in 

which a rock occurs, and is not itself a name of specific value. 

Travertine. A calcareous rock deposited by water from solution, and which was 

used as a building stone in Rome. (See text.) ; 

Verde antique. Antique green. A rock composed of a mixture of serpentine and 
limestone. 

Vitreous or glassy. ‘These terms are applied to rocks that have a structure like glass, 

as obsidian. Rocks of this type are at present little used for any kind of work. 



APPENDIX G. 

CATALOGUE OF THE COLLECTION OF BUILDING AND ORNAMENTAL 

STONES IN THE U. S. NATIONAL MUSEUM. 

I. UNITED STATES AND TERRITORIES. 

ALABAMA. 

Limestone. Fine; dark drab. Calera, Shelby County. Calera Lime Works. Cen- 

tennial, 1876. 17481. 

—— Fossiliferous; semi-crystalline; very light drab. Near Vlorence, Lauderdale 

County. Douglass quarries. Maj. W. R. King, U.S. Army. 27328. 

—— Fossiliferous; semi-crystalline; lightdrab. Near Florence, Lauderdale County. 
Harkin’s quarry. Maj. W. R. King, U.S. Army. 27327. 

—— Coarse; porous; light buff. Turk’s Cave. U.S. Geological Survey, 1884. 
35782. 

—— Oolitic; fine; light colored. Near Dickson, Colbert County. uarries of T, Oolitic; fine; light colored. N Dicl , Colbert Count; a) fe 

L. Fossick & Co. Tenth Census, 1880; 2 specimens. 26759. 

—— Fine; light brown; fossiliferous. ear Tuscumbia, Colbert County. Bowser’s Fine; light | ; fossilif Near T bia, Colbert C ty. B ) 

quarry. Maj. W. R. King, U.S. Army. 27325. 

—— Oolitic; semi-crystalline; drab. Trinity, Lawrence County. ‘Trinity quarry. 

Maj. W. R. King, U.S. Army. 27329. 

— Fossiliferous; semi-crystalline; light colored. Near Leighton, Lawrence 

County. Walker’s quarry. Maj.W. R. King, U.S. Army. 27326. 

Limestone [marble]. White; crystalline. About 4 by 4 by 2 inches. Talladega ? y J ’ to} 

County. Centennial, 1876. 17482. 

— Pure white; crystalline. 53 by 4 by linches. Talladega, Talladega County. 

A. W. Bowie’s quarry. Tenth Census, 1880. 27314. 

Sandstone. Dark yellow; coarse; porous. De Kalb County. Collinsville quarry. 

Tenth Census. 25918. 

— Gray; fine and compact; with pyrite. Near Greensport, St. Clair County. 

Gibson’s quarry. Tenth Census. 27330. 

ARIZONA. 

Limestone. Tine; light buff. Near Albuquerque, Yavapai County. Joln §. F. 

Batchen, 1884. 395745. 

Sandstone. Deep pink; fine and compact. Yavapai County. Chino quarry. John 

S. F. Batchen. 35571. 

— Light colored; fine grained. Yavapai County. Canon Diablo quarry. John 

S. I’. Batchen. 35744. 

ARKANSAS. 

Bleolite syenite. Very coarse. Large block, 5 feet square by 12 inches thick; 

one face polished, and with carved inscription, ‘‘ Specimen from the Diamond Jo 

Granite Co., Hot Springs, Arkansas,” Hot Springs. Diamond Jo quarry. John | 

8. F. Batchen, 1883, 28599. 
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Bleolite syenite. Fine; greenish gray. Hot Springs. Diamond Jo quarry. John 
8. F. Batchen, 1883. 27519. 

Limestone. Oolitic; fine; dark drab. Blansett, Scott County. Tenth Census} 

1880. 26643. 

— Quartzite; light colored; fine and compact. Bald Knob, White County. Bald 

Knob quarry. Tenth Census. 26524. 

CALIFORNIA. 

Steatite [soapstone]. Fine; compact; blue gray. A. P. Blake. 25014. 

Marble. White; yellow veined. 5} by 5} by inches. Kern County. Tenth Cen- 

sus, 1880. 25469. 

Limestone [marble]. White; green mottled. 'Twosmall slabs. Near Auburn, Placer 

County. Robert E. C. Stearns, 1883. 27352. 

—— White, and white with dark veins; crystalline. Twospecimens. Indian Dig- 

gings, El Dorado County. Tenth Census, 1880. 25454. 

Magnesian limestone [marble]. Dark gray; compact. Colfax, Placer County. 

Colfax quarry. Tenth Census, 1880. 25636. 

Stalagmite [marble]. Pinkish. 4 by 34 by 1 inches. Mrs. J. L. Wilkins, 1882. 

27301. 

Travertine [marble]. Massive; white; translucent. Vhreesmall pieces. Popularly 

called California onyx. San Luis Obispo. Chas. BE. Hall & Co., 1884. 36758. 

— White; translucent. About 3) inches. San Luis Obispo. John Dimond, New 
York, 1884. 36759. 

—— Massive; white; translucent. Two specimens. Near San Luis Obispo, San ~ 

Luis Obispo County. San Luis Obispo quarry. Tenth Census, 1880. 25571. 

—— Light green. 11 by 5 by 1 inches. Sacramento River, near Crescent Falls, 

near Berryvale, Siskiyou County. J. 8S. Diller, 1884. 36886. 

—— Emerald green; fine and compact. About 3 by 3 by 1? inches. Falls of Sacra- 

mento River, Siskiyou County. Chas. H. Townsend, 1884. 35746. 

— Reddish brown. 10 by 5 by 1 inches. Suisun City, Solano County. Centen- 

nial, 1876. 25255. 

— Brown. About 10 by 74 by 1 inches. Suisun City, Solano County. Centen- 

nial, 1876. 25256. 

— Brown; mottled. About 7} by 5 by 2? inches. Suisun City, Solano County. 

Centennial, 1876, 16054, 

—— Brown and amber yellow. 5 pieces irregular shaped. Suisun City, Solano 

County. B.K. Emerson, 1886. 33445. 

Biotite granite. Medium; light gray. Rocklin, Placer County. G. Griffith’s 

quarry. Tenth Census, 1880. 25539. 

Hornblende biotite granite. Coarse; gray. Penryn, Placer County. G. Griffith’s 

quarry. Tenth Census, 1880. 25542. 

Hornblende granite(?). Medium; very dark gray, nearly black. Penryn, Placer 

County. G. Griffith’s quarry. Tenth Census, 1880. 25554. 

The abundance of plagioclase feldsapar and small amount of orthoclas 

in this rock place it intermediate between true granite and quartz diorite. 

Basalt. Compact; dark gray. Bridgeport, Solano County. Used only for street 

pavement, Thomason’s quarry. Tenth Census, 1880. 25663. 

—— Compact; dark gray. Near Petaluma, Sonoma County. Used only for street 

pavement, Quarry of J. Codden Bros, and others, Tenth Census, 1880, 

25664, 
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Sandstone. Coarse; light brown. Near Alameda, Alameda County, Tenth Census. 

25069. r 

— Fine; gray. Angel Island, Marin County. Angel Island quarry. Tenth Cen- 

sus. 20570. 

— Fine; gray. Livermore, Alameda County. Livermore qnarry. Tenth Census. 

25665. 

—— Brown. Haywards, Alameda County. Excelsior quarry. Tenth Census, 25801. 

—— Coarse; very light buff. Near San José, Santa Clara County. Goodrich quarry. 

Tenth Census. 25797. 

—— Coarse ; very light but’. Near San José, Santa Clara County. Goodrich quarry 

Tenth Census. 25798. 

—— Coarse; very light gray. NearSan José, Santa Clara County. Goodrich quarry. 

Tenth Census. 25799. 

Andesite tuff. Coarse; gray. Near Cordelia, Solano County. Thomason’s quarry. 

Tenth Census, 1880. 25800. 

COLORADO. 

Limestone. Fine; black. Pitkin, Gunnison County. Sunnyside quarry. J.S.F. 

Batchen, 1864. 35990. 

— Fine; dark, mottled. Pitkin, Gunnison County. J.8. F. Batchen, 1884. 36011. 

— Coarse; pink. Morrison, Jefferson County. Morrison quarry. J. 8. IF. Bat- 

chen, 1284. 35995. 

—— Semi-crystalline; dull; pink mottled. Near Morrison, Jefferson County. Mor- 

rison quarry. J.S. ¥. Batehen, 1884. 35996. 

Biotite granite. Medium; gray; indistinctly porphyritic. Lawson, Clear Creek 

County. Quarry of Commet and Ivers. J.S. F. Batchen, 1884. 35980. 

—— Medium; gray. Georgetown, Clear Creek County. J. 8. F. Batchen, 1884. 

30987. 

—— Coarse; light red. Platte Cation, Jefferson and Douglas Counties. Govern- 

ment quarries. ‘Tenth Census, 1880. 25734. 

Muscovite gneiss. Medium; light gray. Lawson, Clear Creek County. Quarry 

of Commet and Ivers. J.S. F. Batchen, 1884. 35931. 

Diorite. Fine; light greenish gray. Monarch, Chaffee County. H. H. Church’s 

quarry. J.S. F. Batchen, 1884. 36004. 

Sandstone. Light drab, laminated with blue gray. Fort Collins, Larimer County. 

Fort Collins quarry. Tenth Census. 25783. 

—— Fine; light colored. Fort Collins, Larimer County. Fort Collins quarry. 

Tenth Census. 25787. 

— lLieht colored; fine and compact. Near Fort Collins, Larimer County. E. B. 

Yout’s quarry. Tenth Census. 27005. 

—— Fine; lightred. Near Fort Collins, Larimer County. La Porte quarry. Tenth 

Census. 27023. 

— Nearly quartzite; light pink; fine and compact. Longwort, Larimer County. 

Longwort quarry. John 8. F. Batchen. 35997. 

— Lightred; laminated. Greeley, Larimer County. JohnS.F. Batchen. 36001. 

—— Nearly quartzite; light colored; fineand compact. Buckhorn, Larimer County. 

C. J. McWhorter’s quarry. Jobn§8. F. Batchen. 36839. 

—~ Fine; light colored. Coal Creek, Fremont County. Coal Creek quarry. 

Tenth Census, 25789. 

-— Fine; light colored. Arkansas River, Fremont County, Brandford quarry, 

Tenth Census, 25891, 
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Sandstone. Tine; olive-tinted. Near Cafion City, Fremont County. Quarry of 

Blodety & Nutts. Tenth Census, 25785. 
. . ~ AJ = 

— Fine; light colored. Near Canon City, Fremont County. Quarry of Frank 

& Lutz. John 8. F. Batchen. 35983. 

—— Triassic; light red; micaceous. Sec. 3, T.4,R.70 W., Jefferson County. Welch 
quarry. Tenth Census. 26858. 

—— Triassic; fine; light brown. Golden, Jefferson County. Centennial, 1876. 

27124. 

—— Light gray; fine; micaceous. Trinidad, Las Animas County. Trinidad quarry. 

Tenth Census. 25788. 

Quartzite. Nearly white; very fine and compact. Pitkin, Gunnison County. 

Quarry of Huck & Co. John S. F. Batchen, 1884. 36838. 

Rhyolite tuff. Light pink. Used for general building in Denver. Douglas, Doug- 

las County. Colorado Manufacturing Company. ‘Tenth Census, 1880, 27360. 

— Light colored; fine; vesicular. Used for general building in Denver. Near 

Castle Rock, Douglas County. G.I. Girardot’s quarry. Tenth Census, 1880, 
25786. 

CONNECTICUT. 

Dolomite [marble]. “White and bluish; crystalline. Twospecimens. East Canaan, 

Litchfield County. E,. P. Allen’s quarry. Tenth Census, 1880. 26435. 

— White; crystalline. East Canaan, Litchfield County, A. Maxwell’s quarry. 

Centennial, 1876, 17544. ? 

— White; crystalline. East Canaan, Litchfield County. Centennial, 1876. 17545. 

— White; crystalline. East Canaan, Litchfield County. Centennial, 1876. 17546. 

— White, dark mottled; crystalline. East Canaan, Litchfield County. Centen- 

nial, 1876. 17561. 

— White; crystalline. About 12 by 12 by 8 inches. East Canaan, Litchfield 
County. Centennial, 1876. 17562. 

— White; crystalline. Falls Village, Litchfield County. Mathby’s quarry. 
Tenth Census, 1880. 26169. 

Biotite granite. Fine; very light gray. West Norfolk, Litchfield County. Cen- 
tennial, 1876. 17535. 

— Fine; gray. West Norfolk, Litchfield County. Centennial, 1876. 17537. 

— Fine; gray. West Norfolk, Litchfield County. Centennial, 1876. 17538. 

— Fine; gray. West Norfolk, Litchfield County. Centennial, 1876. 17558. 

— Fine: gray. West Norfolk, Litchfield County. Quarry of Snow & Wooster, 

Tenth Census, 1880. 26416. 

—— Coarse; porphyritic; pink and gray mottled. Foot cube. Leete’s Island, New 
Haven County. Centennial, 1876. 25262. 

— Medium; pink. 6 inch cube. Leete’s Island, New Haven County. Centen- 
nial, 1876. 25577. 

— Medium; pink. 6incheube. Leete’s Island, New Haven County. J. Beattie’s 
quarry. Tenth Census, 1880. 25456. 

— Fine; light pinkish gray. Foot cube. Leete’s Island, New Haven County. 
Centennial, 1876. 17530. 

— Coarse; pinkish gray. Foot cube. Leete’s Island, New Haven County. Cen- 
tennial, 1876. 17525. 

—— Medium; gray. Footcube. Branford, New Haven County. Centennial, 1876. 
17532. 

H. Mis. 170, pt. 2-34 
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Biotite granite. Coarse; pink. Foot cube. Stony Creek, New Haven County. 

Centennial, 1876. 17521. 

—— Coarse; pink. East bank of Stony Creek, New Haven County. J. Robbin’s 
quarry. ‘Tenth Census, 1880. 25947. ‘ 

—— Fine; gray. Groton, opposite New London, New London County. Quarry of 

Merritt, Gray & Co. Tenth Census, 1880, 25485. 

—— Very coarse ; red. Lyme Station, New London County. Quarry of C. J. Mc- 

Curdy & E. E. Salisbury. Tenth Census, 1880. 26079. 

—— Fine; gray. Foot cube. Millstone Point, New London County. Centennial, 

1876. 17527. 

— Fine; light gray. Foot cube. Mystic Bridge, New London County. Centen- 

nial, 1876. 17520. 

— Fine; gray. Waterford, New London County. Quarry of J. B. Palmer & Co. 

Tenth Census, 1880. 25425. 

—— Medium; gray. Foot cube. Norwalk, Fairfield County. Umpewang quarry. 

Centennial, 1376. 17522. 

—— Medium; gray. Branchville, Fairfield County. Umpewang quarry. Tenth 

Census, 1880. 20337, 

—— Fine; gray. Millstone Point, Niantic, New London County. Centennial, 1876. 

7540. 

—— Fine; light gray. Foot cube. Thomaston, Litchfield County. Centennial, 

ASG 20: 

Ivfuscovite biotite granite. Fine; light gray. Foot cube. Thomaston, Litchfield 

County. Centennial, 1876. 17528. 

—— Fine; light gray. Foot cube. Reynolds Bridge, Litchfield County. Centen- 

nial, 1876. 17524. 

Biotite muscovite granite. Fine; light gray. Near Thomaston Station, Litch- 

field County. Plymouth Granite Company. ‘Tenth Census, 1830. 26298. 

Biotite muscovite gneiss. Fine; light gray. Roxbury, Litchfield County. K. 

Mower’s quarry. ‘Tenth Census, 1880. 26624. 

Muscovite biotite gneiss. Fine; light gray. Foot cube. Roxbury Station, 

Litchfield County. Centennial, 1876. 17531. 

—— Fine; light gray. Foot cube. Ansonia, New Haven County. Centennial, 

1876. 17523. 

—— Fine; light gray. Ansonia, New Haven County. Quarry of Spring & Willcox. 

Tenth Census, 1880. 26195. 

Biotite gneiss. Medium; gray. East Canaan, Litchfield County. Centennial, 1576. 

17564. 

—— Fine; gray. Near Branford, New Haven County. C.D. Allen’squarry. Tenth 

Census, 1880. 25618. 

—— Fine; dark gray; porphyritic. Footcube. Milford, New Haven County. Cen- 

tennial, 1876. 17533. 

—— Coarse; light gray. Near Lyme Station, New London County. Quarry of Luce 

& Hoskins. Tenth Census, 1880. 25451. 

— Medium; gray. Sterling, Windham County. J. W. Boswell’s quarry. Tenth 

Census, 1880. 26388. 

— Coarse; gray. Sterling, near Hartford, Windham County. Quarry of Oneco 

Ledge Company. Tenth Census, 1880. 25484. 

— Coarse; pinkish gray. East Killingly, Windham County. J. Oatley’s quarry. 

Tenth Census, 1880. 26299. 
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Biotite gneiss. Coarse; gray. Stafford Springs, Tolland County. Truesdell quarry. 
Tenth Census, 1880. 26277. 

— Fine; gray. East Glastonbury, Hartford County. C. Hentz’s quarry. Tenth 

Census, 1880. 26415. 

Hornblende biotite gneiss. Fine; dark gray. Middletown, Middlesex County. ; gtay ’ J 
Centennial, 1876. 17541. 

— Fine; dark gray. Haddam, Middlesex County. I. Arnold’s quarry, Tenth ; 5 S J 1 ys 
Census, 1880. 26327. 

—— Medium; dark gray. Greenwich, Fairfield County. ‘IT. Ritch’s quarry. Tenth 

Census, 1880. 26338. 

—— Medium; dark gray. Greenwich, Fairfield County. William Rich’s quarry. 
Tenth Census, 1880. 26339. 

—— Coarse; dark gray. North Bridgeport, Fairfield County. W. Beer’s quarry. 
Tenth Census, 1880. 26649. 

Granite. Turned column of coarse pink porphyritic granite. 16 inches high and 6 
inchesindiameter, Leete’s Island, New Haver County. Centennial, 1876. 17566. 

Diabase. Mesozoic; fine and compact; dark gray; nearly black on a polished sur- 
face. Used chiefly for street pavements. West Rock, New Haven County. C. 
W. Blakeslee’s quarry. Tenth Census, 1880. 25912. : 

Sandstone, Triassic; brown; medium. 12-inch cube. Portland, Middlesex County. 
Shaler & Hall Quarry Company. Centennial, 1876. 17534, 

—— Triassic; coarse; brown. Portland, Middlesex County. 17536. p] r] , d 

—— Triassic; medium; brown. Portland, Middlesex County. Middlesex quarry. 
Centennial, 1876. 17557. 

—— Triassic; medium; brown. Portland, Middlesex County. Middlesex Quarry 
Company. Tenth Census. 25424. 

—— Triassic; fine; brown. Portland, Middlesex County. Quarry of Shaler & 
Hall. Tenth Census. 25483. 

—— Triassic; fine; brown. Portland, Middlesex County. Quarry of Brainard & 

Co. Tenth Census. 26077. 

—— Triassic; medium; red. Manchester, Hartford County. ©. O. Woleott’s 
quarry. Tenth Census. 26129, 

—— Triassic; fine; red. Manchester, Hartford County. C. O. Wolcott’s quarry. 
Tenth Census. 26429. 

—— Triassic; coarse; reddish gray. East Haven, New Haven County. Robert 
Redfield. Tenth Census. 26453. 

DAKOTA, 

Quartzite. Potsdam; reddish brown; fine and compact; used for general building, 

tiling, and ornamental work. Sioux Falls, Minnehaha County. Tenth Census. 
26662. 

—— Potsdam; light red; fine and compact ; used for general building, tiling, and 
ornamental work, Sioux Falls, Minnehaha County. J. L. Phelps’s quarry. 
Tenth Census. 26663. 

DELAWARE, 

Augite hornblende gneiss. Vine; dark gray. Near Wilmington, New Castle 

County. P. P. Tyre’s quarry. Tenth Census, 1880. 25401. 

Dolomite [marble]. Lower Silurian; white; crystalline. Hockessin, New Castle 

County. Jackson Lime and Marble Company. Tenth Census, 1880, 25402. 
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DISTRICT O¥ COLUMBIA, 

Steatite [soapstone]. Fine; compact; light blue gray. On land of W. W. Evans, 

north of Woodley Lane road, Washington. Dr. William 8, McIlhenney, 1886. 
38510. 

FLORIDA. 

Limestone. Oolitic; porous and friable; nearly white. Key West. New Orleans 

Exposition, 1885. 37631. 

—— Coarse shell rock (‘‘coquina”); light colored. Suwannee River. John 8. F. 

Batchen, 1884. 35898. 

Sandstone. Phosphatic; light colored; coarsely cellular. Near Hawthorne, Alachua 

County. C. A. Simmons’s quarry. Tenth Census. 25208. 

—— Phosphatic; nearly white; coarsely vesicular, Suwannee River. John S. F. 

Batchen, 1684. 35899. 

GEORGIA. 

Limestone [marble]. Lower Silurian; pink; coarse; crystalline. Tate, Pickens 

County. Georgia Marble Company, 1886. 38367. 

—— Lower Silurian; white with dark blotches; coarse; crystalline. Two speci- 

mens. Tate, Pickens County. Georgia Marble Company, 1886. 38368. 

—— Lower Silurian; pure white; coarse; crystalline. Turned column, 6 iaches 

long, 1 inch diameter. Tate, Pickens County. Georgia Marble Company, 

1886. 38370. 

—— Lower Silurian; white and dark mottled; coarse; crystalline. Tate, Pickens 

County. Georgia Marble Company, 1886. 33369. 

Dolomite [marble]. Purplish gray; fine and compact. Near Chattanooga, Catoosa 

County. Chickamaugua quarry. Tenth Census, 18380, 25916. 

Muscovite granite. Fine; light gray. Stone Mountain Station, on Georgia 

Railroad, De Kalb County. Stone Mountain quarry. Tenth Census, 1880, 25905. 

Hornblende biotite gneiss. Fine; dark gray. Atlanta, Fulton County. P. 

Lynch’s quarry. Tenth Census, i880. 25892. 

Gneiss [with pagodite]. Light green. <A gneissoid rock containing green pago- 

dite. Pagodite is a soft hydrous rock, from which the Chinese sometimes carve 

miniature pagodas; hence its name. 34 by 4 by 2 inches. Near Washington, 

Wilkes County. Prof. C. N. Shepard, 1880. 26818. 

IDAHO, 

Sandstone. Coarse; light colored. Near Boisé City, Ada County. Penitentiary 

quarry. Tenth Census. 26660. 

—— Coarse; light colored. Near Boisé City, Ada County. Penitentiary quarry. 

Tenth Census. 26661. 

ILLINOIS. 

Limestone. Sub-Carboniferous; semi-crystalline; dark gray. ‘Two specimens. 

Shetlerville, Hardin County. G. A. Craiger’s quarry. Tenth Census, 1880. 

26393. é 

— — Sub-Carboniferous; finely fossiliferous; brown. Near Chester, Randolph 

County. J. Hern’s quarry. Tenth Census, 1880. 25744. 

—— Sub-Carboniferous; semi-crystalline; dark gray. Chester, Randolph County. 

J. Hern’s quarry. Tenth Census, 1880. 25685. 

—— Sub-Carboniferous; semi-crystalline; light gray. Near Chester, Randolph 

County. Quarry of Southern Ilinois Penitentiary. Tenth Census, 1830. 

25686. 
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Limestone. Sub-Carboniferous; fossiliferous; light colored. Near Columbia, Mon- 

roe County. Quarry of P. Frierdich & Son. Tenth Census, 1880. 27194. 

—— Compact; fossiliferous; yellow. Quincy, Adams County. Centennial, 1876, 

17510. 

—— Upper Silurian; compact; very light colored. 15-inch cube. Lemont, Cook 

County. Singer & Talcott Stone Company. J.S. F. Batchen, 1883, 27512. 

—— Compact; light colored; oolitic. Near Jonesborough, Union County. C. G. 

Flaugh’s quarry. Tenth Census, 1880. 26726. 

—— Light colored; oolitic. Near Jonesborough, Union County. Fullenweiler’s 

quarry. Tenth Census, 1880. 26727. 

— Light colored; oolitic. Near Jonesborough, Union County. Dougherty’s 

quarry. Tenth Census, 1880. 26728. 

— Light colored; oolitic. Near Jonesborough, Union County. Willard’s quarry. 

Tenth Census, 1880. 26729. 

— Compact; fossiliferous; very light colored. Rockport, Pike County. Marble- 

head Lime Company. J.S. F. Batchen, 1885, 27506. 

—— Semi-crystalline; light colored. Kinderhook, Pike County. Marblehead 

Lime Company. J.S. F. Batchen, 1883. 27507. 

— Compact; light gray. Near Iuka, Marion County. Middleton quarry. Tenth 

Census, 1880. 25999. 

— Compact; light gray. Two specimens. Belknap, Johnson County. J. Bell’s 

quarry. Tenth Census, 1880. 27197. 

— Compact; light colored. Sagetown, Henderson County. J. S. F. Batchen, 

1882. 27199. 

Siliceous magnesian limestone. Sub-Carboniferous; compact; dark drab. Near 

Breese, Clinton County. J. Taylor’s quarry. Tenth Census, 1880, 20661. 

Maenesian limestone. Fossiliferous; light colored; crystalline. Near Quincey, 

Adams County. O. A. Turner’s quarry. Tenth Census, 1880. 27078. 

Dolomite. Silurian; compact; light colored. Joliet, Will County. W. Warner’s 

quarry. Tenth Census, 1880. 26532. 

—— Upper Silurian; porous; light gray. Kankakee, Kankakee County. Kanka- 

kee Stone Company. Tenth Census, 1880, 263851. 

— Compact; light colored. North of Joliet, Will County. W. Krommeyer’s 

quarry. Tenth Census, 1880. 26535, j 

—— Compact; very light drab. Near Joliet, Will County. I. Nobes’s quarry. 

Tenth Census, 1880. 26536, 

— Compact; very light drab. Near Joliet, Will County. I. Nobes’s quarry. 

Tenth Census, 1880. 26537. 

— Compact; light colored. North of Joliet, Will County. Quarry of Bruce & 
Co. Tenth Census, 1880. 26538. 

—— Upper Silurian; compact; light colored. Near Joliet, Will County. Joliet 

Stone Company. Tenth Census, 1880. 26533. 

—— Upper Silurian; compact; light colored. Joliet, Will County. Joliet Stone 

Company. Tenth Census, 1880. 26534. 

— Upper Silurian; compact; light colored. Near Joliet, Will County. Quarry 
of Sanger & Moody. Tenth Census, 1880. 26543, 

—— Upper Silurian; compact; light colored. North of Joliet, Will County. 

Quarry of Bruce & Co. Tenth Census, 1880. 26539. 

—— Upper Silurian; compact; light colored. Joliet, Will.County. Quarry of 

Davidson Brothers. Tenth Census, 1880. 26540. 
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Dolomite. Upper Silurian; compact; light colored. Joliet, Will County. C. 
Warner’s quarry. Tenth Census, 1880. 26541. 

—— Upper Silurian; compact ; light colored. Near Lemont, Cook County. Excelsior 

Stone Company. Tenth Census, 1820. 26542. 

—— Upper Silurian; compact; light colored. Near Lemont, Cook County. Singer 

& Taleott Stone Company. Tenth Census, 1880. 26527. 

—— Upper Silurian; compact; light colored. Lemont, Cook County. Chicago & 

Lemont Stone Company. ‘Tenth Ceusus, 1880. 26528. 

—— Upper Silurian; compact; light colored. Near Lemont, Cook County. Chi- 

cago & Lemont Stone Company. ‘Tenth Census, 1880. 26529. 

—— Uppez Silurian; compact; light colored. Near Lemont, Cook County.  Illi- 

nois Stone Company. Tenth Census, 1880. 26530. 

—-- Upper Silurian; compact; light colored. Near Lemont, Cook County. Singer 
& Talcott Stone Company. ‘Tenth Census, 1850. 26526. 

—— Upper Silurian; fine; compact; light colored. Lemont, Cook County. Quarry 

of Boyer & Corneau. J.S.F.Batchen, 1882. 27191. 

Jpper Silurian; compact; light colored. Near Lemont, Cook County. Earn- 

shaw & Bodenschatz’s quarry. Tenth Census, 1830. 26531. 

al 

—— Upper Silurian; compact; light colored. Sag Bridge, Cook County. Enter- 

prise Stone Company. J.S8. F. Batchen, 1883, 27548. 
7 | pper Silurian; compact; light colored. Sag Bridge, Cook County. J. S, 

F. Batchen, 1883. 27505. ; 

—— Upper Silurian; nearly black from bituminous matter. 18-inch cube. Chi- 

cago, Cook County. Quarry of Hl. Rice & Son. J. 8. F. Batehen, 1883. 

27533. 

—— Upper Silurian; cellular; dark drab. Chicago, Cook County. Quarry of 

Stearns & Co. J. 8. F. Batchen, 1883. 27823. 

—— Upper Silurian; compact; light colored, Chicago, Cook County. Ledlie & 

Corse, 1884. 29642. 

—— Upper Silurian; compact; light colored. Clncago, Cook County. Quarry of 

H. Rice & Son. J. S. F. Batchen, 1883. 27501. 

—— Upper Silurian; light colored; very fine and compact. Aurora, Kane County. 

A. Berthold’s quarry. Tenth Census, 1880. 26959. 

—— Upper Silurian; light colored; very fine and compact. Aurora, Kane County. 

A. Berthold’s quarry. Tenth Census, 1880. 26960. 

Bituminous dolomite. Upper Silurian; coarse; cellular; stained nearly black by 

bituminous matter. Near Chicago, Cook County. Artesian Well quarry. J. 8. 

F. Batchen, 1884. 35500. 

Calcareous dolomite. Sub-Carboniferous; compact; fossiliferous; dark gray. 

Saline, Grantfork P. O., Madison County. S. Bardill’s quarry. Tenth Census, 

1880. 27190. 

Sandstone. Sub-Carboniferous; fine; light colored. Near Chester, Randolph 

County. John Hern’s quarry. Tenth Census, 1880. 25832, 

—- Carboniferous; fine; light brown. Near Pinkneyville, Perry County. John 

Day’s quarry. Tenth Census, 1880. 27188. 

— Light pink; fine and compact. Two specimens. Near Dongola, Union County. 

I’. Neibauer. Tenth Census, 1880. 27195. 

— Carboniferous; fine; light gray. Near Xenia, Clay County. William Haag’s 

quarry. Tenth Census. 25646. 

—-— Sub-Carboniferous; fine; yellowish brown. Near Chester, Randolph County, 

Quarry of Southern Illinois Penitentiary. Tenth Census. 25687. 
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Sandstone. Fine; brown. Two specimens, light and dark. Near Carbondale, 
Jackson County. Rawle’s quarry. John S. F. Batchen. 28502, 

INDIANA. 

Limestone. Niagara; compact; yellow and drab. Wabash, Wabash County. 
Quarry of Bridges & Scott. Tenth Census, 1880. 25601. 

—— Niagara; compact; dark drab. North Vernon, Jennings County. Quarry of 
P. Conklin & Co. Tenth Census, 1880. 25589. 

Sub-Carboniferous; compact; drab; finely fossiliferous. Oakalla, Putnam 
County. Centennial, 1876. 25347. 

Sub-Carboniferous; compact; light colored. Two specimens. Near Green- 
castle, Putnam County. W. Steeg’s quarry. Tenth Census, 1880. 25879. 

Sub-Carboniferous; compact; drab. Spencer, Owen County. B. Schweitzer’s 
quarry. Tenth Census, 1880. 25749. 

Sub-Carboniferous; semi-crystalline; gray. Avoca, Lawrence County. Quarry 
of Thomlinson & Reid. J.S. I. Batchen, 1882. 27196. 

Sub-Carboniferous;  oolitie; light colored. Bedford, Lawrence County. 
Quarry of Thomlinson & Reid. J. 8S. F. Batchen, 1883. 27502. * 

Sub-Carboniferous; oolitic; light colored. Bedford, Lawrence County. 
Quarry of Thomlinson & Reid. J. S. F. Batchen, 1883. 27511. 

Sub-Carboniferous ; oolitic; dark gray. Bedford, Lawrence County. Hoosier 
Stone Company. General B. F. Scribner, 1885. 37422. 

Sub-Carboniferous; oolitic; dark' gray. Bedford, Lawrence Jounty. Cen- 
tennial, 1876. 25032. 

Sub-Carboniferous ; oolitic; light colored. Near Bedford, Lawrence County. 
Quarry of Voris, Rodgers & Co. Tenth Census, 1880. 25693. : 

Sub-Carboniferous ; oolitic; light colored. Near Bedford, Lawrence County. 
Chicago and Bedford Stone Company. Tenth Census, 1880. 25694. 

Sub-Carboniferous ; oolitic ; light colored. Bedford, Lawrence County. Cen- 
tennial, 1876. 25034. 

Sub-Carboniferous ; compact; drab. Salem, Washington County. Centennial, 
1876. 25036. 

Sub-Carboniferous; oolitic ; light colored. Near Salem, Washington County. 
i, Zink’s quarry. Tenth Census, 1880. 25662. 

Upper Silurian ; coarsely fossiliferous ; dark gray. Vernon, Jennings County. 
Centennial, 1876. 25033. 

Compact; light, with dark blotches. Evansville, Vanderburgh County. Cen- 
tennial, 1876, 25204. 

Compact; light, with dark spots. Evansville, Vanderburgh County. Cen- 
tennial, 1876. 25031. 

Drab, dark spotted; coarsely fossiliferous. Evansville, Vanderburgh County. 
Centennial, 1876. 26029. 

Light colored; oolitic; very fine grained and con.pact. Dressed block 26 by 14 
by 13 inches. Taco with earved inscription, as follows: ‘From Harrison 

County, 3 miles south of Corydon, and exists in inexhaustible quantities.” 
Centennial Commission, 1876. 25219. 

Light colored; oolitic. Cube 25 inches in diameter, elaborately carved; face 
with words Hoosier Stone Co., Bedford, Indiana; right side with carved 
fruits, flowers, and lion’s head; left side with female head, surrounded by 
wreath of oak and other leaves. Gift of Hoosier Stone Company, 1886. 38861. 
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Bituminous limestone. Sub-Carboniferous; oolitic; light colored. Ellettsville, 

Monroe County. Centennial, 1876. 25348. 

—  Sub-Carboniferous; oolitic; light colored. Near Eliettsville, Monroe County. 

J. Matthews & Sons’ quarry. Tenth Census, 1880. 25741. 

—— Sub-Carboniferous ; light colored; finely fossiliferous. Stinesville, Monroe 

County. W.H.McHenry’s quarry. Tenth Census, 1880. 25758. 

—— Sub-Carboniferous; oolitic; light colored. Near Spencer, Owen County. 

Quarry of Howard & Denig. Tenth Census, 1880. 25750. 

—— Sub-Carboniferous; oolitic ; light colored. Near Fort Ritner, Lawrence County. 

i. B. Dixon’s quarry. Tenth Census, 1880. 25683. 

Bituminous magnesian limestone. Devonian; compact; dark drab. Kokomo, 

Howard County. G. W. Defenbaugh’s quarry. Tenth Census, 1880. 25635. 

Lithographic limestone. Sub-Carboniferous; compact; drab. Spencer, Owen 

County. Centennial, 1876. 25370. 

—— S§nb-Carboniferous; drab. 104} by 74 by 24 inches, Silverville, Lawrence 
County. Centennial, 1876. 25030. 

Magnesian limestone. Sub-Carboniferous; oolitic; light colored. Near Bedford, 

Lawrence County. Quarry of N. C. Hinsdale & Co. Tenth Census, 1880. 27075. 

— Niagara; compact; light drab. Near Oakdale, Jennings County. Hicks & 

Hone’s quarry. Tenth Census, 1880. 25590. 

Niagara; compact; lightdrab. Near Osgood, Ripley County. Quarry of Ash- 

man & Glasgow. Tenth Census, 1880. 25596. 

Siliceous limestone. Sub-Carboniferous; compact; drab. Near Putnamville, Put- 

nam County. James Lee’s quarry. Tenth Census, 1830. 25880. 

Dolomite. Upper Silurian; compact; brown. Decatur, Adams County. B. P. Rice’s 

quarry. Tenth Census, 1880. 25619. 

— Upper Silurian; compact; drab. Bluffton, Wells County. Quarry of Knapp 

& Gardner. Tenth Census, 1880. 25620. 

— Niagara; compact; yellowish. Wabash, Wabash County. Quarry of Moelling 

& Paul. Tenth Census, 1880. 25602. 

— Niagara; compact; light drab. Near Logansport, Cass County. A. Gleitz’s 

quarry. Tenth Census, 1880. 27080. 

— Niagara; compact; drab. Marion, Grant County. S. Fankboner’s quarry. 

Tenth Census, 1880. 27002. 

—— Niagara; compact; light drab. Montpelier, Blackford County. W. Twibell’s 

quarry. Tenth Census, 1880. 25621. 

—— Niagara; compact; dark mottled. Eaton, Delaware County. G. W. Carter’s 

quarry. Tenth Census, 1880. 25634. 

—— Niagara; compact; drab. Anderson, Madison County. W. Crim’s quarry. 

Tenth Census, 1880, 26988. 

—— Niagara; compact; drab. Near Laurel, Franklin County. M. E. Secrest’s 

quarry. Tenth Census, 1880. 25470. 

-— Niagara; compact; light drab. Near Greensburgh, Decatur County. Greens- 

burgh Limestone Company. Tenth Census, 1880. 25541. 

—— Upper Silurian; compact; light colored. Greensburgh, Decatur County. 

Centennial, 1876. 25037. 

—— Niagara; compact; light colored. Saint Paul, Decatur County.. J. L. Scan- 

lan’s quarry. Tenth Census, 1880. 25540. 

—— Niagara; compact; light colored. Near New Point, Decatur County. New 

Point quarry. Tenth Census, 1880. 25557. 
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Ferruginous dolomite. Niagara; compact; yellow and mottled. ‘Two specimens. 

Longwood, Fayette County. W. Ball’s quarry. Tenth Census, 1880. 25448. 

Sandstone. Sub-Carboniferous; fine; very light colored. Paoli, Orange County. 

Centennial, 1876. 25035. 

— Sub-Carboniferous; fine; very light colored. French Lick Township, Orange 

County. T. W. Braxton’s quarry. Tenth Census. 26260. 

— Sub-Carboniferous; very light gray; fine and compact. Used for oils-tones, 
French Lick Township, Orange County. Quarry of T. W. Braxton & Sons, 

Tenth Census. 26944. 

— Sub-Carboniferous; very light gray; compact; finely laminated. French Lick 

Township, Orange County. W. F. Osborn’s quarry. Tenth Census. 26050. 

— Carboniferous; fine; very lightcolored. Williamsport,Warren County. B. F. 

Gregory’s estate. Tenth Census. 25591. 

— Carboniferous; gray; medium. Attica, Fountain County. 8. Bernhart’s 

quarry. Tenth Census. 25597. 

—— Carboniferous; fine; light reddish brown. Near Cannelton, Perry County. A. 

Hallabacl’s quarry. Tenth Census. 26203. 

INDIAN TERRITORY. 

Limestone. Nearly white; crystalline. Portion of memorial stone in Washington 

Monument. Cherokee Nation. Dennis O’Leary, 1885. 37628. 

IOWA. 

Gypsum. Coarse; gray. Fort Dodge, Webster County. Quarries of Cardiff Plaster 

Mills Company. Tenth Census, 1880. 26804. 

Magnesian limestone [marble]. Devonian; compact; non-crystalline; argillace- 

ous; with many fossil shells and large corals; prevailing colors drab, gray, and 

brownish. Three specimens. One large siab 2 by 4 feet by 14 inches thick; one 

small slab 6 inches square by 4 inch thick and one 4-inch cube. Charles City, 

Floyd County. Charles City Marble Company. J.S8. Trigg, 1886. 38465. 

Dolomite. LowerSilurian; porous; lightcolored. Lansing, AllamakeeCounty. J. 

Nelson’s quarry. Tenth Census, 1880, 26217. 

— Lower Silurian; coarse; vesicular. Lansing, Allamakee County. Haney’s 

quarry. It. Hufschmidt, 1881. 26682. 

— Lower Silurian; fine; light colored. South Lansing, Allamakee County. J. 

Nelson’s quarry. R. Hufschmidt, 1881. 266383. 

— Lower Silurian; compact; brown. Dubuque, Dubuque County. W.Rebman’s 

quarry. Tenth Census, 1880. 25894. 

— Lower Silurian; coarse; buff. Dubuque, Dubuque County, IF. W. Kringle’s 

quarry. Tenth Census, 1880. 25868. 

—— Lower Silurian; compact; buff. Dubuque, Dubuque County. Quarry of Speer 

and Lee. ‘Tenth Census, 1880. 25870. 

—— UpperSilurian; drab; mottled. Near Manchester, Delaware County. Quarry 

of C. A. & 8. A. Davis. Tenth Census, 1880. 25899. 

—— Upper Silurian; fine; light colored. Near Farley, Dubuque County. Quarry 

of C. E. De Rome & Co. Tenth Census, 1880. 25897. 

—— Upper Silurian; fine; light colored. Two specimens. Near Farley, Dubuque 

County. B.N. Arquitte’s quarry. Tenth Census, 1880. 25898. 

Upper Silurian; fine; buff. Near Monticello, Jones County. J. S. Fuller’s 

quarry. Tenth Census, 1880. 25895. 
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Dolomite. Devonian; fine; light buff and drab; coarsely fossiliferous. Two speci- 

mens. Near Osage Station, Mitchell County. Armstrong’s quarry. Tenth Cen- 

sus, 1880. 26122. 

— Devonian; dark; compact. Near Mason City, Cerro Gordo County. J. L. 

Parker’s quarry. Tenth Census, 1880. 26065. 

—— Devonian; fine; buff and coarse drab. ‘Two specimens. Near Bristow, Butler 

County. EK. Frick’s quarry. Tenth Census, 1880. 26088. 

—— Devonian; fine; compact. Cedar Falls, Black Hawk County. E, Carpenter’s 

quarry. Tenth Census, 1880. 25900. 

—— Devonian; fine; yellowish brown. ‘Two specimens. Near Laporte City, 

Black Hawk County. G. A. Knowles’s quarry. Tenth Census, 1880, 26764. 

——  Sub-Carboniferous; compact; drab. Near Dakotah Station, Humboldt County. 

Quarry of Miner & Howell. Tenth Census, 1880. 26067. 

— Sub-Carboniferons; fire; compact. Humboldt, Humboldt County. A. B.Sny- 

der’s quarry. Tenth Census, 1880. 26062. 

—— Snb-Carboniferous ; compact, withred blotches. Humboldt, Humboldt County, 

C. A. Labeer’s quarry. Tenth Census, 1880. 26063. 

—— Sub-Carboniferous; light brown. Near Iowa Falls, Hardin County. G. W. 

Chapman’s quarry. Tenth Census, 1880. 25986. 

——  Snb-Carboniferous; compact; brown. Near Iowa Falls, Hardin County. L. 

L. Kelly’s quarry. Tenth Census, 1880. 26705. 

—— Sub-Carboniferous; fine; buff. Quarry, Marshall County. Le Grand Quarry 

Company. Tenth Census, 1880. 25479. 

—— Sub-Carboniferous; fine; light brown. Near Ames, Story County. P. R. 

Craig’s quarry. Tenth Census, 1880. 25498. 

— Sub-Carboniferous; fine; drab. Near Ames Station, Story County. IR. Coe’s 

quarry. Tenth Census, 1880. 2466. 

— Sub-Carboniferous; light gray; quartz-bearing. Keokuk, Lee County. P. 

Tigue’s quarry. ‘Tenth Census, 1880. 25369. 

—— Sub-Carboniferous; finely vesicular. Near Franklin, Lee County. C.Graner’s 

quarry. Tenth Census, 1880. 25368. 

— Niagara; drab; mottled. Delhi, Delaware County. F. B. Doolittle’s quarry. 

Tenth Census, 1880. 25701. 

Siliceous dolomite. Lower Silurian; coarse; variegated. Lansing, Allamakee 

County. City of Lansing Quarries. Tenth Census, 1880. 26803. 

—— Upper Silurian; buff; porous. Near Postville, Allamakee County. E. H. 

William’s quarry. Tenth Census, 1880. 26215. 

— Devonian; compact. Near Waterloo, Black Hawk County. W. Lane’s quarry. 

Tenth Census, 1880. 25933. 

-—— Niagara; buff; dendritic. Near Delhi, Delaware County. J. H. Peter’s quarry. 

Tenth Census, 1880. 25702. 

Ferruginous dolomite. Upper Silurian; coarse and fine; buff. Two specimens. 

Near Sabula, Jackson County. HE. A. Wood’squarry. ‘Tenth Census, 1880. 25865. 

—— Upper Silurian; buff. Near Maquoketa, Jackson County. A. Connel’s quarry. 

Tenth Census, 1880. 25830. 

-——— Upper Silurian; coarse; yellow. Clinton, Scott County. T.Purcell’s quarry. 

Tenth Census, 1880. 25829. 

—— Upper Silurian; fine; light buff. Near Le Claire, Scott County. E. Thele- 

mann’s quarry. Tenth Census, 1880. 25826. 
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Ferruginous dolomite. Upper Silurian; coarse, yellow; and fine, light buff. Two 

specimens. Near Dixon Station, Clinton County. J. D. Binford’s quarry. 

Tenth Census, 1880. 25828. 

Bituminous dolomite. Upper Silurian; compact; very light colored. Stone City, 

Jones County. H. Dearborn’s quarry. Tenth Census, 1880. 25901. J Il 5 ) 

—— Upper Silurian; compact; very light colored. Two specimens. Stone City, 

Jones County. Quarry of James & Rowen. Tenth Census, 1880. 25902. 

—— Upper Silurian; compact; very light colored. Stone City, Jones County. J. 

A. Green’s quarry. Tenth Census, 1€80, 25931. 

-—— Upper Silurian; fine; light colored. Near Anamosa, Jones County. Quarry 

of Iowa State Penitentiary. Tenth Census, 1880. 25565, 

—— Upper Silurian; fine; light buff. Near Olin, Jones County. A. Rummel’s 

quarry. Tenth Census, L880. 25705. 

—— Upper Silurian; coarse; porous. Hale, Jones County. O. Horton’s quarry. 

Tenth Census, 1880. 25703. 

—— Upper Silurian; fine; very light buff. Near Mount Vernon, Johuson County. 

J.P. McCune’s quarry, Tenth Census, 1880. 25572. 

—— Upper Silurian; bufi; porous. Near Dixon Station, Clinton Conanty. J. D. 

Binford’s quarry. Tenth Census, 1880. 26213. 

—— Upper Silurian; fine; light buff. Le Claire, Scott County. J. Gamble’s quarry. 

Tenth Census, 1880. 25827. : 

Calcareous dolomite. Sub-Carboniferous; fine; light colored. Quarry, Marshall 

County. Le Grand Quarry Company. Tenth Census, 1580, 25478. 

— Devonian; drab; compact; crinoidal. Buffalo, Scott County. C. Metzger’s 

quarry. Tenth Census, 1880. 25711. 

—— Carboniferous; light colored ; fossiliferous. Near Winterset, Madison County. 

Quarry of W. II. Lewis. Tenth Census, 1880. 27160. 

Bituminous limestone and dolomite. Devonian; fine; drab. Two specimens. 

Near Garrison, Benton County. Quarry of Kokbrick & Frazer. Tenth Census, 

1880, 25951. 

Bituminous iimestone. Devonian; fine; light colored. Near Vinton, Benton 

County. Quarry of 8S. Anngst. Tenth Census, 1880. 25950. 

~— Sub-Carboniferous; light colored; oolitie. Near Durham Station, Marion 7 o ’ ? 

County. C.C. Collins’s quarry. Tenth Census, 1880. 26214. 

Magnesian limestone. Lower Silurian; drab; dark mottled. Decorah, Winne- 

shiek County. T. Dwyer’s quarry. Tenth Census, 1880. 26153. 

—— Sub-Carboniferous; oolitic; light colored. Near Le Grand, Tama County. Le y) ’] > . 

Grand Quarry Company. Tenth Census, 1880. 25477, 

—— Carboniferous; compact; drab. Tort Dodge, Webster County. J. Linebon’s 

quarry. Tenth Census, 1880. 25987. 

—— Devonian; drab. Near Charies City, Floyd County. J. 8. Trigg’s quarry. 

Tenth Census, 1880. 26390. 

—— Devonian; dark; compact. Near Mason City, Cerro Gordo County. Quarry 

of A. T. Lien & Bro. Tenth Census, 1880. 26066. 

—— Compact; light colored. Two specimens. Waverly, Bremer County. G. R. 

Dean’s quarry. Tenth Census, 1880. 26076. 

Limestone. Devonian; fine; lightcolored. Near Mason City, Cerro Gordo County. 

Quarry of Poyfier & Son. Tenth Census, 1&80. 26064. 

—— Devonian; fine andcoarse. Twospecimens. Near Marble Rock, Floyd County. 

Quarry of Boone & Bros. Tenth Census, 1830, 26392. 



540 REPORT ON NATIONAL MUSEUM, 1886. 

Limestone. Devonian; buff; fossiliferous. Two specimens. Near Independence, 

Buchanan County. J. Forrester’s quarry. Tenth Census, 1880. 25932. 

—— Devonian; brown; cellular. Iowa City, Johnson County. lL. O. Hoffman’s 

quarry. Tenth Census, 1880. 25409. 

—— Devonian; light colored; finely fossiliferous. Near Iowa City, Johnson County. 

D. A. Schaeffer’s quarry. Tenth Census, 1880. 25410. 

—— Devonian; drab. Twospecimens. Davenport, Scott County. W. L. Cook’s 

quarry. Tenth Census, 1880. 25866. 

—— Devonian; coarsely fossiliferous. Near Davenport, Scott County. Heinrich 

Schmiedt’s quarry. Tenth Census, 1880. 25867. 

—— Devonian; fine; drab. Davenport, Scott County. A. C. Fulton’s quarry. 

Tenth Census, 1880. 26216. 

—— Upper Silurian; fine; light colored. Two specimens. Near Tipton, Cedar 

County. Quarry of Shearer & Gray. Tenth Census, 1880. 25575. ° 

—— Snb-Carboniferous; coarse brown and fine, light colored. Two specimens. 

Near Iowa Falls, Hardin County. LL. L. Kelly’s quarry. Tenth Census, 1880. 
26684, 

—— sub-Carboniferous; light colored; oolitic. Conrad, Grundy County. W. T. 

Creceline’s quarry. Tenth Census, 1880. 26391. 

—— Sub-Carboniferous; oolitic; light colored and reddish. 'Twospecimens. Near 

Montour, Tama County. Quarry of Ruggles & Stevens. Tenth Census, 

1880. 25476. 

—— Sub-Carboniferous; finely fossiliferous. Quarry, Marshall County. Le Grand 

Quarry Company. Tenth Census, 1880. 25480. 

—— Sub-Carboniferous; buff and light gray; semi-crystalline. Two specimens. 

Near Washington, Washington County. Quarry of Minnick & Donovan. 

Tenth Census, 1880. 25623. ; 

—— Sub-Carboniferous; compact; light colored. Near Sigourney Station, Keokuk 

County. William 8. Booten’s quarry. Tenth Census, 1880. 25624. 

—— Sub-Carboniferous; compact; light colored. Sigourney, Keokuk County. R. 

Pilkington’s quarry. Tenth Census, 1880. 25625, 

—— Sub-Carboniferous; light colored and drab. Two specimens. Near Givin, 

Mahaska County. IF. Castle’s quarry. Tenth Census, 1880. 25648. 

—— Sub-Carboniferous; fine; light colored. Near Pella, Marion County. IF. C. 

Mathe’s quarry. Tenth Census, 1880. 25896. 

—— Snub-Carboniferous; compact; drab. Near Ottumwa, Wapello County. B.W. 

Jeffries’s quarry. Tenth Census, 1880. 25443. 

— Sub-Carboniferous; compact; drab; oolitic. Near Ottumwa, Wapello County, 

J. Keliy’s quarry. Tenth Census, 1880. 25445. 

— Sub-Carboniferous; light drab; oolitic and drab; fossil-bearing. Two speci- 

mens. Dudley Station, Wapello County. Quarry of Beckwith & Winters. 

Tenth Census, 1880. 25411. 

— Sub-Carboniferous; gray; micaceous. Two specimens. Near Fairfield, Jeffer- 

son County. S. Stieber’s quarry. Tenth Census, 1880. 25622. 

— Sub-Carboniferous; fine; drab. Near Mount Pleasant, Henry County. P. 

O’Connor’s quarry. Tenth Census, 1880. 25339. 

—— Sub-Carboniferous; fine; very light gray and drab. Two specimens. Near 

Mount Pleasant, Henry County. J. Rukgaber’s quarry. Tenth Census, 

1880. 25340. 

— Sub-Carboniferous; fine; light colored. Burlington, Des Moines County. 
“Star” quarry. Tenth Census, 1880. 26493. 



BUILDING AND ORNAMENTAL STONES. 541 

Limestone Sub-Carboniferous; light colored; semi-crystalline. Two specimens. 
Burlington, Des Moines County. Tenth Census, 1880. 25329. 

—— Sub-Carboniferous; light colored; oolitic. Burlington, Des Moines County. 

South Hill quarries. Tenth Census, 1880. 26490. 

—  Sub-Carboniferous; coarse; buff. Burlington, Des Moines County. South 

Hill quarries. Tenth Census, 1880. 26491. 

— Sub-Carboniferous; fine; compact. Near Franklin, Lee County. C. Graner’s 

quarry. Tenth Census, 1880. 25368. 

— Sub-Carboniferous; light colored and gray. Two specimens. bentensport, 

Van Buren County. G. W.Jack’s quarry. ‘Tenth Census, 1880. 25442. 

— Sub-Carboniferous; fine; drab. ‘Two specimens. Near Keosauqua, Van 

Buren County. J.Creasy’s quarry. ‘Tenth Census, 1880. 26218. 

— Carboniferous; fine; fossil-bearing. Two specimens. Stennett, Montgomery 

County. W. Stennett’s quarry. Tenth Census, 1880. 25413. 

— Carboniferous; coarse; light buff. Bedford, Taylor County. H. W. Greenlee’s 

quarry. Tenth Census, 1880. 25893. 

— Carboniferous; light drab; fossiliferous. Bedford, Taylor County. Quarry of 

H. W. Green & Co. Tenth Census, 1880. 26802. 

—— Carboniferous; light colored; finely fossiliferous. Near Earlham, Madison 

County. Quarry of Laird & Royce. Tenth Census, 1880. 25461. 

—— Carboniferous; light colored and drab; fossiliferous. Two specimens. Near 

Tracy Station, Marion County. Quarry of Regan Bros. & McGorrich. Tenth 

Census, 1880. 25464. 

— Carboniferous; light colored; finely fossiliferous. Near Winterset, Madison 

County. Quarry of H. W. Lewis. Tenth Census, 1880. 25475. 

— Carboniferous; light colored; fossil-bearing. Near Winterset, Madison County. 

G. W. Hetyler’s quarry. Tenth Census, 1880. 27184. 

—— Carboniferous; compact; drab. Near Earlham, Madison County. Quarry of 

Robertson & Willoughby. ‘Tenth Census, 1880. 25462. 

—— Carboniferous; light colored ; fossiliferous. Near Earlham, Madison County. 

Tenth Census, 1880. 25463. 

— Carboniferous; light and darkdrab. Twospecimens. Near Macedonia, Potta- 

wattamie County. §S. Dye’s quarry. Tenth Census, 1880. 25446. 

Siliceous limestone. Devonian; dark mottled. Iowa City, Johuson County. E. 

Crowley’s quarry. Tenth Census, 1880. 25408. 

—— Sub-Carboniferous; gray; porous. Near Knoxville, Marion County. Garrison 
quarry. Tenth Census, 1880. 25675. 

— Carboniferous; light colored; fossiliferous. Near Corning, Adams County. 
Quarry of Law & Oak. Tenth Census, 1880. 25412. 

Sandstone. Carboniferous; coarse; dark brown. Near Muscatine, Muscatine 
County. A. M. Hare’s quarry. Tenth Census. 25593. 

— Fine; very light colored. Davenport, Scott County. Goettsch’s quarry. 

Tenth Census. 25745. 

Ferruginous sandstone. Cretaceous; coarse; dark brown. Lewis, Cass County. 
J. Woodward’s quarry. Tenth Census. 25447. 

KANSAS. 

Limestone. Permian; light colored; porous; fossiliferous. Marysville, Marshall 

County. Quarry of Erl & Patterson. Tenth Census, 1880. 25419. 

—— Permian; coarse; porous; light colored. Two specimens. Blue Rapids, Mar- 

shall County. Blue Rapids quarry. Tenth Census, 1880. 25438, 
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Limestone. Permian; coarsely porous; fusulina; light colored. Near Frankfort, 

Marshall County. Joseph Wilson’s quarry. Tenth Census, 1830, 20397. 

Permian ; light colored; fusulina. Beattie, Marshall County. ‘Tenth Census, 

1880. 25420. 

Permian; compact; coarsely porous, with many fossil fusulina. Two speci- 

mens. Bigelow, Marshall County. H. FF. Gallagher’s quarry. Tenth Cen- 

sus, 1880. 25437. 

Permian; light colored; compact; finely fossiliferous. Near Manhattan, Riley 

County. Quarry of Ulrich Brothers. Tenth Census, 1850. 26502. 

Permian; coarse; porous; fusulina. Near Manhattan, Riley County. Quarry 

of Ulrich Brothers. Tenth Census, 1880. 26503. 

Permian; light colored; fine; cellular. Near Dunlap, Morris County. Quarry 

of Wolff, Pickens & Co. Tenth Census, 1580, 26091. 

Permian; light colored; compact; finely fossiliferous. Near Cottonwood Sta- 

tion, Chase County. Quarry of L. W. Lewis. Tenth Census, 1830. 26090. 

Permian; light colored; compact; fusulina. Near Cottonwood Station, Chase 

County. Quarry of Lantry & Burr, Tenth Census, 1880. 26098. 

Permian; light colored; fossiliferous; cellular. Near Douglass, Butler County. 

Tenth Census, 1880. 26364. 

Permian; light colored; soft; porous; fossiliferous. Near Douglass, Butler 

County. W. Dickensheet’s quarry. Tenth Census, 1850. 26360. 

Permian; drab; fine and compact. Two specimens. Near Rock Township, 

Butler County. Smith’s quarry. Tenth Census, 1830. 26363. 

Permian; fine ; light colored; fossiliferous. Near El Dorado, Butler County. 

Polwin’s quarry. ‘Tenth Census, 1830, 26356. 

Permian; light colored; fine and compact. Near El Dorado, Butler County. 

Poor Farm quarry. Tenth Census, 1880. 26357. 

Permian (?); light colored; porous. Near El Dorado, Butler County. Van 

Dorner’s quarry. Tenth Census, 1830. 26361. . 

Permian; light colored ; compact and coarsely porous. ‘Two specimens. Near 

i] Dorado, Butler County. Sharper’s quarry. Tenth Census, 1830. 26362. 

Permian; light colored; soft; porous; fossiliferous. Near Augusta, Butler 

County. J.C. Haines’s quarry. Tenth Census, 1830. 26130, 

Permian; light colored; soft; porous; fossiliferous. Near Augusta, Butler 

County. Barker’s quarry. Tenth Census, 1880. 26367. 

Permian; light colored; soft; porous; fossiliferous. Near Augusta, Butler 

County. Ward’s quarry. Tenth Census, 1°80. 26363. 

Permian; light colored; fusulina. Near Augusta, Butler County. Aldrich’s 

quarry. Tenth Census, 1880. 26369. 

Permian; fine grained; light colored. Near Winfield, Cowley County. Quarry 

of Hodges, Moore & Co, Tenth Census, 1580. 26577. 

Permian; gray; fusulina. Near Grenola, Elk County, Railroad quarry, 

Tenth Census, 1880. 26574. 

Cretaceous; white; chalky; used in the manufacture of whiting. Kirwin, 

Phillips County. Kirwin quarry. Tenth Census, 1880. 25450. 

White; chalky; used in the manufacture of whiting. Wa Keeney, Trego 

County. Railroad quarry. Tenth Census, 1880. 26499. 

White; chalky. On Smoky River, Trego County. Tenth Census, 1880. 26500. 
? y ? oD ? 

Light: fine and porous. Bull’s City, Osborne County. Tenth Census, 1880. 
b=) 7 } J) 5) 

25474. 
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Limestone. Light colored; soft and earthy. Junction City, Davis County. Cen- 

tennial, 1876. 25028. 

— Dark; coarse; fossiliferous. Oswego, Labette County. Ifoy’s quarry. Tenth 

Census, 1880. 25790. 

—— Fine; light buff. Beloit, Mitchell County. Tenth Census, 1830. 25441. 

— Buff; coarsely porous. Near Greeley, Anderson County. Greeley quarry. Tenth 

Census, 1880. 26099. 

—— Light colored; porous; fossiliferous. Near Armstrong, Wyandotte County. 5 ’ >) d 

T. F. Sullivan’s quarry. Tenth Census, 1880. 25396. 

—— Butf; fine and compact. Near Wilson, Elsworth County. Railroad quarry. 

Tenth Census, 1880. 26481. 

— Fine; light buff. Near El Dorado, Butler County. Tenth Census, 1880. 

26358. 

—— . Carboniferous; dark; compact; finely fossiliferous. Near Atchison, Atchison 

County. Quarry of Reddington & Co. Tenth Census, 1850. 25375. 

— Carboniferous; light colored; finely fossiliferous. Two specimens. Near 
Py, \ Pel ‘fs J A QQ 

Lane, Franklin County. Quarry cf Hanway Brothers. Tenth Census, 1880. 

25796. 

Limestone [marble.] Drab, dark spotted; very compact and close grained. 4% by 

24 by 1 inches. Leavenworth, Leavenworth County. United States General . if 

Land Office, 1882. 27282. 

— Dark brown, nearly black, with white fossils. 34 by 34 by Linches. Bourbon 

County. United States General Land Office, 1883, 27283. 

Magnesian limestone. Carboniferous; dark; fossiliferous. Fort Scott, Bourbon 

County. W. L. Wilkinson’s quarry. Tenth Census, 1880, 25680. 

—— Buff; fine and compact. Leavenworth, Leavenworth County. Tenth Cen- 

sus, 1830. 25460. 

— Permian; light colored; finely fossiliferous. Near Cottonwood Station, Chase 

County. Quarry of Tweeddale & Parker. Tenth Census, 1830. 26097. 

—— Permian; light colored; finely fossiliferous. Florence, Marion Conuty. A. F. 

Horner’s quarry. Tenth Census, 1820. 26093. 

Dolomite. Coarse; porous; fossiliferous. Near Salina, Saline County. Tenth Cen- 

sus, 1880. 26501. 

—— Permian; fine grained; light colored. Near Marion Centre, Marion County. 

Quarry of Groat & Bros. Tenth Census, 1880. 26092. 

—— Permian; fine; light buff. Near Marion Centre, Marion County. Orner Gee’s 

quarry. ‘Tenth Census, i880. 26094. 

—— Permian; light colored; fine grained. Near Marysville, Marshall County. 

White’s quarry. Tenth Census, 1830. 25418. 

—— Carboniferous; compact; fossiliferous. Two specimens., Near Topeka, Shaw- 

nee County. Quarry of Mulvane & Higginbotham. Tenth Census, 1880. 

26572. 

Siliceous dolomite. Permian; fine; light colored; porous. Richland Township, 

Butler County. Tenth Census, 1880. 26366. 

Bituminous dolomite. Permian; fine; light colored. Near Winfield, Cowley 
County. C. Schmidt’s quarry. Tenth Census, 1880. 26573, 

Sandstone. Carboniferous; fine; gray. Near Fort Scott, Bourbon County. Quarry 

of Gilfillan Bros. 25681. : 

—— Fine; brown. Near Oswego, LabetteCounty. Bailey’s quarry. Tenth Census. 

29791. 
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Sandstone. Fine; light colored. Near Parsons, Neosho County. Quarry of Jones 

& Hayes. Tenth Census. 25792. 

—— Fine; gray. Near Parsons, Neosho County. Mmory’s quarry. Tenth Census. 

29793. 

— Fine; light buff. Near Chanute, Neosho County. ‘‘ Railroad” quarry. Tenth 

Census. 26580. 

—— Carboniferous; dark gray; medium. Near Pawnee, Crawford County. Pawnee, 

Flagstone Coun'y. Tenth Census. Twospecimens. 25794. 

— Fine; light buff. Neodesha, Wilson County. ‘‘Neodesha” quarry. Tenth 

Census. 260975. 

— Darkbuif; medium. Larned, Pawnee County. N.J. Krusen’s quarry. Tenth 

Census, 26576. 

KENTUCKY. 

Limestone. Light drab ; finely fossiliferous ; compact. Louisville, Jefferson County. 

City of Louisville quarry. Tenth Census, 1880. 26311. 

—— Drab; fine and compact. Anchorage, Jeflerson County. Quarry of Reilly 

Bros. J. 8. F. Batchen, 1883. 28108. 

—— Drab; compactandsomewhatoolitic. Near Franklin, Simpson County. Paris 

quarry. J. WR. Procter, 1884. 36888. 

—— Drab; fine and compact. Pilot Knob, £impson County. J. R. Procter, 1884. 

36897. 

— Drab; compact. Near Frankfort, Franklin County. Mrs. Pettis’s quarry. 

J. R. Procter, 1884. 36908. 

—— Drab; finely fossiliferous. Greensburgh, Green County. Garrard Lyle’s quarry. 

J. R. Procter, 1884. 36902. 

—— Darkdrab; compact. Russellville, Logan County. J. It. Procter, 1884. 36915. 

— Dark drab; fine and compact. Simpson County. J. ht. Procter, 1884, 36893. 

— Light colored; finely fossiliferous; cellular. Near Bowling Green, Warren 

County. Belknap & Dumesnil Stone Company. Tenth Census, 1880. 26285. 

—— Light colored; oolitic. Princeton, Caldwell County. 8. McKlfatrick’s quarry. 

J. R. Procter, 1884. 36946. 

—— Light colored; fossiliferous. Bloomfield, Nelson County. J. R. Procter, 1884. 

36916. 

— Light colored; oolitic, with fossils. Russellville, Logan County. Quarry of 

Burgher & Ryan. J.R. Procter, 1884. 36949. 

—— Light colored; very fine and compact. Near Franklin, Simpson County. J.R. 

Procter, 1884. 36889. : 

—— Light colored; semi-crystalline. Near Frankfort, Franklin County. Major 

Williams’s quarry. J.R. Procter, 1884. 36911. 

— Light colored; finely fossiliferous. Near Frankfort, Franklin County. Mr. 

Quire’s quarry. J.R. Procter, 1884. 36912. 

—— Light colored; coarsely fossiliferous. About 5 by 4 by 1} inches. Near Bed- 

ford, Trimble County. S. Barnes’s farm. J. R. Procter, 1834. 36969. 

—— Light gray; finely fossiliferous; compact. Near Frankfort, Franklin County. 

Butterman’s quarry. J.R. Procter, 1884. 36913. 

—— Light colored; oolitic. Near Trenton, Todd County. J. R. Procter, 1884. 36948. 

— Dark; compact. Livingstone, Rockeastle County. Rockeastle quarry. J. R. 

Procter, 1884. 36921. 

—— Fine; light gray. Lincoln County. J. R. Procter, 1884. 36931. 
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Limestone. Sub-Carboniferous; light colored; oolitic. Princeton, Caldwell County. 

J. R. Procter, 1884. 36940. 

— Sub-Carboniferous; fine; drab. Princeton, Caldwell County. J. R. Proeter, 

1884. 30941. 

— Sub-Carboniferous; light colored; oolitic. Near Privceton, Caldwell County. 

Garrett’s quarry. J. R. Procter, 1884. 36943. 

—— Gray; semi-crystalline; fossiliferous. Princeton, Caldwell County. 8. Mckl- 

fatrick’s quarry. J. R. Procter, 1884. 36944. 

—— Sub-Carboniferous; very light drab; oolitic. Princeton, Caldwell County. 

S. McElfatrick’s quarry. J. R. Procter, 1884. 36945, 

—— Corniferous; fine; dark gray. Stewart’s Mill, Clark County. J. R. Procter, 

1854. 369006. 

—— Corniferous; drab; compact. Lebanon, Marion County. J. R. Procter, 1884. 

36910. 

—— Lower Silurian; dark gray; coarsely fossiliferous. Bloomfield, Nelson County. 

J. R. Procter, 1884. 36914. 

—— Sub-Carboniferous; drab; fine and compact. Dennis, Logan County. J. Rh. 

Procter, 1584. 36918. 

—— Snub-Carboniferous; light colored; oolitic. Pilot Knob, Simpson County. J. 

R. Procter, 1884. 36887. 

—— Very light brown; fine and compact. Simpson County. J. R. Procter, 1884. 

36892. 

—— Sub-Carboniferous; light colored; oolitic. Near Garrett, Meade County. J. 

R. Procter, 1884. 36960. 

— Sub-Carboniferous; dark mottled; semi-crystalline. Grahamptor, Meade 

County. 36961. 

—— Sub-Carboniferous; dark gray; finely fossiliferous; compact. Green County.’ 

J. R. Procter, 1884. 36903. 

—— Fine; drab; compact. Pineville, Bell County. J. R. Procter, 1884. 36924. 

— Dark mottled; semi-crystalline; compact. Near Litchfield, Grayson County. 

J. Cubbage’s quarry. J. R. Procter, 1884. 36954. 

—— Sub-Carboniferous; light colored; oolitic. Near Litchfield, Grayson County. 

Joe Butler’s quarry. J. R. Procter, 1884, 36955, 

— Dark gray; semi-crystalline. Litchfield, Grayson County. J. R. Procter, 1834. 

30957. 

—— Lower Salurian; gray; coarsely fossiliferous. Taylorsville, Spencer County. 

J. R. Procter, 1884. 36909. 

—- Sub-Carboniferous; light colored; oolitic. Hopkinsville, Christian Couuty. 

J. R. Procter, 1884. 36900. 

— Gray; coarsely fossiliferous. Springfield, Washington County. J. R. Procter, 

1884. 36934. 

TIfagnesian limestone. Coarse; dark mottled. Lulbegrude Creek, Clark County. 

J. KR. Procter, 1884. 36907. 

—— Upper Silurian; yellowish; compact. Nelson County. J. R. Procter, 1284. 

36904, 

—— Upper Silurian; fine; light gray. Near Lagrange, Oldham County. Anita 

Springs quarry. J. R. Procter, 1884. 36932. 

Bituminous limestone, Dark; compact; fossiliferous, Lebanon, Marion County. 

J, R. Procter, 1884. 36919, 

—— Dark drab; fine and compact. Simpson County, J.B, Procter, 1884. 36895, 

elie ON Dt. oes 3 
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Bituminous limestone. Dark; compact. Pineville, Bell County, J. R. Procter, 

1884. 369283. 

Dolomite. Upper Silurian; drab; compact. Bardstown, Nelson County. J. R. 

Procter, 1884. 36917. 

—— Corniferous; drab, mottled; semi-crystalline. Lincoln County. Lincoln Sand 

Company. J. R. Procter, 1884. 36930. 

Sandstone. Fine; light colored. Pilot Knob, Simpson County. J. R. Procter. 
36891. 

—— Fine; light yellowish. Pilot Knob, Simpson County. J. kh. Procter. 36896 

-—— Calcareous; fine; very light gray. Taylor County. Land of George Lee. J. R. 

Procter, 1884. 36899. 

—— Jine; verylightgray. Livingstone, RockcastleCounty. J. R. Procter. 36920. 

— Fine; light gray, with dark stains. Near Pineville, Bell County. Land of A, 

J. Anker. J. kh. Procter), 36925. 

—— Fine; light blue-gray. Near Pineville, Bell County. Land of R.M. Moss. J. 

RK. Procter. 36926. 

—— Fine; light colored. Near Pineville, Bell County. Land of R. M. Moss. J. 

R. Procter. 36927. 

— Snb-Carboniferous; fine; very light gray. Blue Lick Mountain, Madison 

County. Land of William Adams. J. R. Procter. 36928. 

—— Carboniferous; very light brown; medium. Johnson County. J. R. Procter. 

36956. 

— Carboniferous; very light brown; medium. Johnson County. J. R. Procter, 
36937. 

— Fine; light pinkish. Kirkmansville, Todd County. Quarry of R. I. Boss. 

J. R. Procter. 36942. 

—— Fine; very light blue-gray. Whitley County. J. R. Procter. 36950. 

—- Fine; light colored. Whitley County. J. R. Procter. 36951. 

—— Fine; lightpinkish. Grayson Springs, Grayson County. J.R, Procter. 56952. 

—— Fine; light colored. Grayson Springs, Grayson County. J.R. Procter. 36953. 

—— Sub-Carboniferous; fine; nearly white. Near Marion, Crittenden County. J, 
R. Procter. 36958. 

—— Sub-Carboniferous; fine; buff. Near Cloverport, Breckinridge County. J. R. 
Procter. 36964. 

—— Sub-Carboniferous; fine; light brown. Near Cloverport, Breckinridge County. 

J. R. Procter. 36966. 

— Sub-Carboniferous; fine; lightcolored, Near Cloverport, Breckinridge County, 

J. ht. Procter. 36967, 

LOUISIANA. 

Sandstone. Fine; light colored. 37579. 

Quartzite. Dark drab and white, mottled; very fineand compact. Two specimens, 
37602. 

MAINE. 

Serpentine. Compact; dark green, nearly black; takes but a dull polish. Deer 

Isle, Hancock County. George H. Holden, 1884. 36019. 

Biotite granite. Coarse; gray. Biddeford, York County. C. H. Bragdon’s 

quarry. Tenth Census, 1880. 26297. 

— Coarse; gray. Biddeford, York County. J.M. Andrew’s quarry. Tenth Cen- 

sus, 1880, 26316. ; 
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Biotite granite. Coarse; gray. Biddeford, York County. Quarry of C. H. & A. 

Goodwin. ‘Tenth Census, 1880. 26317. 

Broken column; pink. 73 by ldinches. Near Red Beach, Washington County, 

Maine Red Granite Company. Tenth Census, 1880. 26765. 

Coarse; pink; used for ornamental work and monuments. Near Red Beach, 

Washington County. Maine Red Granite Company. Tenth Census, 1880. 

25684. 

Coarse; pink; used as above. Jonesborough, Washington County. Bodwell 

Granite Company. Tenth Census, 1880. 25872. 

Coarse; pink ; used very largely for monumental work. Jonesborough, Wash- 

ington County. Colonel Clark. 25002. 

Medium; gray. ‘Twospecimens. 6-inchcube. Waldo County. Tenth Census. 

1880. 25029. ; 

Coarse; gray; used for general building. Frankfort, Waldo County. Mount 

Waldo Granite Works. Tenth Census, 1880. 27035. 

Gray ; coarsely porphyritic. Frankfort, Waldo County. Mount Waldo Granite 

Works. Teuth Census, 1880. 27036. 

Fine; gray. Swanville, Waldo County. Oak Hill Granite Company. Tenth 

Census, 1880. 26485. 

Coarse; dark gray. Canaan, Somerset County. 8. L. Fowler’s quarry. Tenth 

Census, 1880. 26296. 

Fine; dark gray. Round Pond, Lincoln County. Quarry of Brown, McAllis- 
ter & Co. Tenth Census, 1880. 26242. 

Fine; dark gray. 6 by 6 by 4 inches. Round Pond, Lincoln County. Quarry 

of Brown, McAllister & Co. Tenth Census, 1880. 26974. 

Fine; gray. Vinal Haven, Knox County. J.S. Black’s quarry. Tenth Cen- 

sus; 1880. 26165. 

Fine; gray. Vinal Haven, Knox County. Duscham Hill quarry. Bodwell 
Granite Company. Tenth Census, 1880. 26166. 

Coarse; gray, slightly pinkish. Vinal Haven, Knox County. Harbor quarry. 

s0dwell Granite Company. Tenth Census, 1880. 26153. 

The Vinal Haven granites are used for all manner of building and monu- 
mental work. 

Coarse; gray. Hurricane Island, Knox County. D.Tilson’s quarry. Tenth 
Census, 1880. 26180. 

Coarse; gray, slightly pinkish.  6-inch eube. Rockland, Knox County. 
George’s River Granite Company. 25067. 

Coarse; gray ; used inthe construction of the United States Treasury building 

at Washington. Dix Island, Knox County. Dix’s Island Granite Company. 
Tenth Census, 1880. 26182. 

Fine; dark gray. South Thomaston, Knox County. Quarry of M.'T. Jameson 
& Co. Tenth Census, 1880. 26181. 

Fine; granite. Vinal Haven, Knox County. East Boston quarry. Bodwell 
Granite Company. Tenth Census, 1880. 26154. 

Fine; light gray. Saint George, Knox County. Long Cove Granite Company. 
Tenth Census, 1880. 26177. 

Coarse; gray. NearSaint George, Knox County. Atlantic Granite Company. 

Tenth Census, 1880. 26178. 

Fine; dark gray. Near Saint George, Knox County, Clark’s Island Granite 

Company. Tenth Census, 1880, 26212. 



5A8 REPORT ON NATIONAL MUSEUM, 1886. 

Biotite granite. Coarse; gray. Spruce Head Island, Knox County. Bodwell Gran- 

ite Company. Tenth Census, 1880. 26179. 

— Coarse; gray, slightly pinkish. Fox Island, Knox County. Harbor quarry. 

Colonel Clark. 25009. 

— Fine; dark gray. Fox Island, Knox County. East Boston quarry. Colonel 

Clark. 25020. 

— Medium; dark gray. Bryant’s Pond, Oxford County. Grand Trunk Railway. 

Tenth Census, 1880. 26269. 

— Medium; gray. Bryant’s Pond, Oxford County. J. 8. F. Batchen, 1883. 

28647. 

— Coarse; gray. Bryant’s Pond, Oxford County. Grand Trunk Railway. Tenth 

Census, 1&80. 26270. 

— Coarse; gray. Near Wayne, Kennebec County. J.F.Gordon’s quarry. Tenth 

Census, 1880. 26507. 

—— Coarse; light gray. Franklin, Hancock County. Quarry of Blaisdell Bros. 

Tenth Census, 1880. 26673. 

—— Medium; gray pink spotted. Somesville, Mount Desert, Hancock County. C. 

J. Hall’s quarry. Tenth Census, 1880. 26124. 

—— Medium; gray-pink spotted. Somesville, Hancock County. Quarry of Whit- 

ney & Allen. Tenth Census, 1880. 26125. 

—— Coarse; light pink. Somesville, Mount Desert, Hancock County. C. J. 

Hall’s quarry. Tenth Census, 1880. 26152. 

—— Coarse; light pink. Near Somesvilie, Hancock County. C. J. Hall’s quarry. 
Tenth Census, 1880. 27179. 

—— Coarse; gray. Deer Isle, Hancock County. Quarry of Goss & Goss. Tenth 

Census, 1880. 26155. 

—— Coarse; gray. East Blue Hill, Hancock County. Chase & Hall’s quarry. 

Tenth Census, 1880. 26139. 

—— Gray; porphyritic. East Blue Hill, Hancock County. Collins Granite Com- 

pany. Tenth Census, 1880. 26146. 

—— Coarse; gray. East Blue Hill, Wancock County. G.W. Collins & Co. Tenth 

Census, 1880. 26133. 

—— Light gray; coarsely porphyritic. Foot cube. East Blue Hill, Hancock 

County. Centennial, 1876. 17470. 

—— Medium; gray. West Sullivan, Hancock County. J. H. Stinson’s quarry. 

Tenth Census, 1880. 26049. 

—— Fine; lightgray. Brunswick, Cumberland County. H.Cripp’s quarry. Tenth 

Census, 1880. 26420. 

—— Fine; gray. Near Pownal, Cumberland County. T. Reed’s quarry. Tenth 

Census, 1880. 27070. 

Biotite muscovite granite. Fine; very light gray. Waldoborough, Lincoln 

County. Quarry of Day & Otis. Tenth Census, 1880, 26326. 

Biotite gneiss. Medium; gray. Jefierson, Lincoln County. J. P. Glidden’s 

quarry. Tenth Census, 1880. 26276. 

—— Medium; gray. NearChesterville, Franklin County. J.H.Plummer’s quarry. 

Tenth Census, 1880. 26371. 

—— Medium; dark gray. Near Turner, Androscoggin County. C. H. Barrell’s 

quarry. Tenth Census, 1880. 26508. 

Muscovite biotite gneiss. Fine light gray. Lincolnville, Waldq County. 

Beach Grove Granite Company, Tenth Census, 1880, 26241, 
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Muscovite biotite gneiss. Fine; gray. Jefferson, Lincoln County. J. P. Glid- 

den’s quarry. Tenth Census, 1280. 26486. 

Muscovite biotite granite. Fine; very hight gray. Near Hallowell, Kennebec 

County. Hallowell Granite Company. Tenth Census, 1880. 26335. 

—— Fine; very light gray. Near Hallowell, Kennebee County. Hallowell Granite 

Company. Tenth Census, 1880. 26336. 

—— Fine; lightgray. North Jay, Franklin County. Maine Central Railroad Com- 

pany. Tenth Census, 1880. 26385. 

Hornblende biotite granite. Coarse; gray. Lincoln, Penobscot County. Jewell 

Granite Company. Tenth Census, 1880. 27084. 

—— Fine; very dark gray, nearly black. Saint George, Knox County. Long Cove ? « D> y; ‘ he ints} d t=) 

Granite Company. Tenth Census, 1880. 26176. 

Hornblende granite. Coarse; red; very tough and hard. Otter Creek, Hancock 

County. Otter Creek quarry. Tenth Census, 1880. 27178. 

Talcose schist. Fine; compact; dark gray. Knightsville, Cumberland County. 

P. C. Manning, 1883. 28117. 

Hleolite syenite.* Coarse; light gray, yellow spotted. Near Litchfield, Kenne- 

bee County. Tenth Census, 1820. 

Olivine diabase. Devonian (?); medium; dark gray, nearly black-on a polished 

surface; used for monumental work. Addison Point, Washington County. Col. 

Edward Clark, 1831.- 25022. 

—— Devonian; medium; dark gray, spotted black and white on a polished surface; 

known commercially as black granite, and is used largely for monumental 

work, Six miles sontheast of Addison Point, Washington County. Pleasant 

River Black Granite Company. Tenth Census, 1880. 25925. 

Diabase. Devonian(?); medium; dark gray, spotted black and white on a polished 

surface; known commercially as black granite, and is largely used for mon- 

umental work. Addison, Washington County. HH. B. Nash’s quarry. Tenth 

Census, 1820. 26072. 

—— Tine and compact; very dark gray, black on a polished surface ; used chiefly 

for monumental work. Vinal Haven, Knox County. Bodwell Granite Com- 

pany. Tenth Census, 1880. 26167. 

Slate. Biue-black. Monson, Piscataquis County. Quarries of Monson Pond Slate 
Company. Tenth Census, 1880. 25651. 

—— Blue-black. Brownville, Piscataquis County. Quarry of Adams H. Merrill. 

Tenth Census, 1880. 25652. 

—— Blue-black. Monson, Piscataquis County. Quarries of Dirigo Slate Company. 
95819 
wIOLS, 

MARYLAND. 

Steatite [soapstone]. Coarse; rust spotted. Bethesda, Montgomery County. C. 

W. Lansdale. 25016. 

—— Fine and compact; dark blue-gray. On Liberty road, about 15 miles from 

Baltimore. Quarries of Baltimore and North Branch Soapstone Company. 

Tenth Census, 1880. 26628. 

Serpentine. Light and dark green, streaked and mottled; fine grained and com- 

pact; takes a high polish. Vive specimens; one 12} by 4% by + inches, polished 

on both sides; one 5 by 3} by 14 inches; and three 4 inch cubes. Dublin, Har- 

ford County. Quarries of Green Serpentine Marble Company. E. Mortimer 

Bye, 1881. 26173. 
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Serpentine. Dark green; very fine and compact; takes a high polish. Deer Creek, 

Harford County. Deer Creek quarries. ‘Tenth Census, 1880. 26868. 

—— Light and dark green, mottled; fine and compact; takes a high polish. 6 by 

6 by 3 inches. Broad Creek, Hartford County. Centennial, 1876. 17514. 

—— Compact; dark green; takes a high polish. 6-inch cube. Broad Creek, Har- 

ford County. Centennial, 1876. 17517. 

—— Dark green; fine and compact; takes only a dull polish. Near Baltimore. 

G. A. Leakin, 1888. 27682. 

Biotite gneiss. Coarse; gray. Port Deposit, Cecil County. Quarry of MeClena- 

han & Bro. Tenth Census, 1880. 25359. 

—— Light gray; fine and medium. ‘Two specimens. Near Baltimore City, Balti- 

more County. J. Harris’s quarry. ‘Tenth Census, 1880. 25576. 

— Coarse; dark gray. Opposite Ellicott City, Baltimore County. C.J. Werner’s 

quarry. Tenth Census, 1880. 25358. 

—— Fine; lightand dark gray. Twospecimens. Jones Falls road, Mount Royal, 

Baltimore County. J. Curley’s quarry. Tenth Census, 1880. 26930. 

Biotite granite. Medium; gray. Near Woodstock, Baltimore County. W. F. 

Weller’s quarry. Tenth Census, 1880. 25361. 

— Medium; gray. Near Woodstock, Baltimore County. Fox Rock quarry. Tenth 

Census, 1880. 25360. 

— Coarse; gray. Granite, Baltimore County. Quarry of Gill & MeMahon. Tenth 

Census, 1880. 25403. 

— fine; gray. Gwynn’s Falls, Baltimore County. Old Winan estate. Tenth 

Census, 1880. 26867. 

—— Fine; light gray. Montrose, Montgomery County. H. P. Dwyer’s quarry. 

Tenth Census, 1880. 26947. 

Dolomite [marble]. Lower Silurian; white; erystalline. Texas, Baltimore County. 

A block from the top stone of the Washington Monument. Barney Mooney, 1884. 

36050. 

—— LowerSilurian; white; crystalline. Cockeysville, Baltimore County. Beaver 

Dam Marble Company. Tenth Census. 27062. 

—— LowerSilurian; white; crystalline. Cockeysville, Baltimore County. Colonel 

Clark, 1881. 25206. ‘ 

—— Lower Silurian; white; crystalline. Cockeysville, Baltimore County. Tenth 

Census, 1880. 25015. 

—— Lower Silurian; white; crystalline. Cockeysville, Baltimore County. Tenth 

Census, 1880. 25003. 

Magnesian limestone [marble]. White, with purple stripes; crystalline. New 

Windsor, Carroll County. William N. Chew’s quarry. ‘Tenth Census. 26931. 

—— Light blue-gray; crystalline. Near New Windsor, Carroll County. <A. A. 

Roop’s quarry. Tenth Census, 1880. 26807. 

—— Gray; laminated. Keedysville, Washington County. Jobn Snear’s quarry. 

Tenth Census, 1880. 26205. 

—— White: crystalline. Union Bridge, Frederick County. D. Rinehardt’s quarry. 

Tenth Census, 1880. 26829. 

—— Union Bridge, Frederick County. D. Rinehardt’s quarry. Tenth Census, 1880- 

26830. 

Conglomerate breccia [marble]. Triassic; red, variegated. Frederick County- 

Slab 20 by 80 by 14 inches. Used in the interior decorations of the Capitol at 

Washington, D. C. Col. Edward Clark, 1881. 28744. 
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Conglomerate breccia [marble]. Triassic; coarse; red, variegated. Near Freder- 

ick, Frederick County. Gertzendanner’s quarry. Tenth Census, 188). 26797. 

Siliceouslimestone. Fineblack. Liberty Pike, Frederick County. Hole’s quarry. 

Tenth Census, 1880. 25996. 

Magnesian limestone. Lower Silurian; fine; dark. Hagerstown, Washington 

County. T. G. Jones’s quarry. Tenth Census, 1880. 26055. 

Biotite epidote gneiss. Fine; light red. Ilchester, Howard County. Tenth Cen- 

sus, 1880. 26856. 

Hlornblende gneiss. Fine; very dark gray, nearly black. Ilchester, Howard 

County. Tenth Census, 1880. 26855. 

Sandstone. Fine; lightdrab. Seneca, Montgomery County. Tenth Census. 25015. 

—— fine; light red; used for building purposes in Washington, D. C. Seneca, 

Montgomery County. Tenth Census. 25016. 

—— Nearly white; medium. .Frederick County. J.l. Belt’s quarry. Tenth Cen- 

sus, 1880. | 25678. 

—— Deyonian; coarse; yellow. Cumberland, Allegany County. Shriver’s quarry. 

Tenth Census. 26839. 

—— Devonian; coarse; yellow. Cumberland, Allegany County. Green Street 

quarry. Tenth Census. 26840. 

—— Lower Silurian; coarse; ligit colored. Cumberland, Allegany County. Will- 

iam Lippold’s quarry. 25841. 

Slate. Blue-black. Slab 6! inches square. Warford County. Quarries of Harford 

Peach Bottom Slate Company. Tenth Census, 1880. 25364. 

——  Blue-black. Slab 6 inches square. Harford County. Quarries of Harford 

Peach Bottom Slate Company. Tenth Census, 1880. 25365. 

-—— Blue-black. Slab 6inches square. Harford County. Quarry of J. W. Jones & 

Co. Tenth Census, 1880. 25366. 

—— Blue-biack. Slab Ginches square. Harford County. Quarry of T. W. Jones. 

Tenth Census. 25367. 

—— flne-black. Harford County. Quarries of Harford Peach Bottom Slate Com- 

pany. ‘Tenth Census, 1880. 26411. 

— Blue-black. Harford County. Quarries of Harford Peach Bottom Slate Com- 

pany. Tenth Census, 1880. 26410. 

—- Purple. 4by4 by 2inches. Ijamsville, Frederick County. Quarries of Mary- 

land Slate Company. Tenth Census, 1880. 26952. 

—— Blue-black. Slab 8S inches square. Harford County. Quarry of W. E. Will- 

iams & Co. Tenth Census, 1880. 25362. 

— Blue-black. Slab 8 inches square. Harford County. Quarry of W.C. Roberts 

& Co. Tenth Census, 1880. 25363. 

Bracket of carved slate. 10 by 8inches. Harford County. Quarries of Harford 

Peach Bottom Slate Company. Tenth Census, 1880. 26412. 

MASSACHUSETTS. 

Steatite [soapstone]. Coarse; dark gray. Two miles southeast of Dana, Worces- 

ter County. Quarry of Kimball, Osgood & Co. Tenth Census, 1880. 26439. 

Serpentine. Compact; very dark green, nearly black; takes but a dull polish. 

G-inch cube. Essex County. 25026. 

— Compact; very light green; takes a dull polish. Newburyport, Essex County. 

Centennial, 1876. 26010. 

—— Deep green, nearly black; fine and compact; takes but a dull polish. Lynn- 

field, Essex County. Quarries of Lynnfield Soapstone Company. Tenth 

Census, 1880. 26554. 
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Dolomite [marble]. Lower Silurian; pure white; crystalline. Lee, Berkshire 

County. Tenth Census, 1880. 25012. 

—— Lower Silurian; white; crystalline. Lee, Berkshire County. - Quarry of F. 8S. 

Gross. Tenth Census, 1380. 26070, 

Magnesian limestone. Lower Silurian; gray; coarse; crystalline. Pittsfield, 

Berkshire County. Tenth Census. 26057. 

Magnesian limestone [marble]. Lower Silurian; white; coarsely crystalline. 

Lee, Berkshire County. ‘Tenth Census, 1880.. 27004. 

— Lower Silurian; white; crystalline. Egremont, Berkshire County. Centen- 

nial, 1876. 17426. 

—— Lower Silurian; gray; fine and compact. Stockbridge, Berkshire County. 

Tenth Census, 1830. 26069. 

—— Lower Silurian; white; coarsely crystalline. Sheffield, Berkshire County. 

Quarry of Briges & Co. Tenth Census, 1880. 26081. 

Limestone [marble]. Lower Silurian; white; crystalline. Aiford, Berkshire 

County. Centennial, 1876. 17437. 

—— Lower Silurian; white; clonded. Aiford, Berkshire County. H. 8. Fitch’s 

quarry. Tenth Census, 1880. 26082. 

Hornblende granite. Coarse; dark gray. Two specimens. Quincy, Norfolk 

County. Quarry of C. H. Hardwick & Co. Tenth Census, 1820. 25609. 

—  . Coarse; dark gray. Quincey, Norfolk County. Quarry of Wendell & Co. 

Tenth Census, 1880. 25610. 

— Coarse; pinkish gray. Quincey, Norfolk County. Quarry of Wendell & Co. 

Tenth Census, 1880. 25611. 

—— Coarse; dark gray. Quincy, Norfolk County. Quarry of Field & Wild. 

Tenth Census, 1880. 25616. 

— Medium; light gray. 6-inch cube. Quincy, Norfolk County. Centennial, 

1876. 17430. ; 

—— Coarse; dark gray. 6-inch cube. Quincy, Norfolk County. Centennial, 1876. 

174382. 

— Coarse; dark gray. 6-inch eube. Quincy, Norfolk County. Centennial, 1876. 

17433. 

—— Coarse; dark eray. Quincy, Norfolk County. Quarry of Barker & Sons. 

Tenth Census, 1880. 25606. 

—— Coarse; dark gray. Two specimens. Quincy, Norfolk County. Quarry of 

C. H. Hardwick & Co. Tenth Census, 1880. 25608. 

— Coarse; dark gray. Quincy, Norfolk County. Quarry of McKenzie & Patter- 

son. Tenth Census, 1880. 26973. 

— Coarse; light pinkish gray. Quincy, Norfolk County. Centennial, 1876. 26002. 

—— Coarse; dark red. Quiney, Norfolk County. Quarry of H. Barker & Son. 

G. P. Merrill. 28554. 

—— Coarse; dark pinkish gray. Polished slab 35 by 85 by 3 inches. Quiney, 

Norfolk County. Quarry of H. Barker & Sons. Tenth Census, 1850. 26933. 

—- Coarse; dark gray. 6-inch cube. Quincy, Norfolk County. Centennial, 1876. 

17449. 

— Coarse; dark gray. Two specimens. Quincy, Norfolk County. Quarry of 

McKenzie & Patterson. Tenth Census, 1850. 25607. 

— Coarse; dark gray. 6-inchecube. Quincy, Norfolk County. Centennial, 1876. 

17435. 

— Coarse; dark gray. Quincey, Norfolk County. Centennial, 1876. 17486. 
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Hornblende granite. Coarse; dark gray. 6-inch cube. Quincy, Norfolk County. 

Centennial, 1876. 17423. 

— Coarse; gray. 6-inch cube. Quiney, Norfolk County. Centennial, 1576. 

17425. 

—— Coarse; dark gray. 6-inca cube. Quincy, Norfolk County. Centennial, 

1876. 17427. 

—— Coarse; dark gray. Quincy, Norfolk County. Centennial, 1876. 17429. 

—— Coarse; gray. West Quincy, Norfolk County. Quarry of F. J. Fuller & Co. 

Tenth Census, 1880. 25604. 

—— Coarse; dark gray. West Quincy, Norfolk County. Quarry of O. T. Rogers 

& Co. Tenth Census, 1880. 25605. 

—— Coarse: dark gray. West Quincy, Norfolk County. C. Wilson’s quarry. 

Tenth Census, 1880. 25617. 

Epidote granite. Fine; light pink, green spotted. Dedham, Norfolk County. 

Bullard’s quarry. Tenth Census, 1880. 26386. 

— Fine; light pink, green spotted. Dedham, Norfolk Connty. J. Delaney’s 

quarry. Tenth Census, 18380. 26387. 

Biotite granite. Coarse; light gray, slightly pinkish. Randolph, Norfolk County. 

Quarry of S. B. Corliss. Tenth Census, 1880. 25594. 

Muscovite gneiss. Fine; gray. Westford, Middlesex County. Quarry of B. Palmer 
& Sons. Tenth Census, 1880. 26456. 

— Gray; finely porphyritic. Westford, Middlesex County. 8S. Fletcher’s quarry. 
Tenth Census, 1880. 26457. 

— Fine; light gray. Westford, Middlesex County. <A. Fletcher’s quarry. Tenth 

Census, 1880. 26458. 

— Fine; gray. Westford, Middlesex County. W. Reed’s quarry. Tenth Census, 

1880. 26460. 

—— Fine; gray. Westford, Middlesex County. D. Reed’squarry. Tenth Census, 

1880. 26461. 

—— Fine; gray. Westford, Middlesex County. D.Reed’s quarry. Tenth Census, 

18280. 26462. 

—— Coarse; gray. West Andover, Essex County. J. Maddox’s quarry. Tenth 

Census, 1880. 26595. 

—— Coarse; light gray. Lawrence, Essex County. J.Moulton’s quarry. Tenth 

Census, 1880. 26547. 

—— Medium; light gray. Charlton, Worcester County. Quarry of Lamson & 

Woodbury. Tenth Census, 1880. 259329. 

—— Fine; light gray. Monson, Hampden County. Quarry of W. N. Flint & Co. 

Tenth Census, 1880. 25911. 

Muscovite biotite gneiss. Fine; light gray. Westford, Middlesex County. 
Quarry of Swett & Smith. Tenth Census, 1880. 26459, 

Biotite gneiss. Fine; gray; slightly pinkish. Westford, Middlesex County. W. 

Reed’s quarry. Tenth Census, 1880. 25544, 5 

— Coarse; dark gray. Lowell, Middlesex County. 8. L.Ward’s quarry. Tenth 
Census, 1880. 26071. 

— Coarse; light gray. 6-inch cube. Douglass, Worcester County. Centennial, 
1876. 17431. 

— Coarse; gray. Northbridge, Worcester County. Quarry of S. J. Fowler, jr. 

Tenth Census, 1880. 26194. 
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Biotite gneiss. Fine; dark gray. Monson, Hampden County. Quarry of W. N, 

Flint & Co., Mass. Tenth Census, 1880. 25910. 

—— Fine; light gray. Northfield, Franklin Ceunty. Quarry of Bassett & Lyons, 

Tenth Census, 1880. 25944. 

Biotite granite. Coarse; light pink. Framingham, Middlesex County. J. G. 

Cloyse’s quarry. Tenth Census, 1880. 26425. 

—— Coarse; light pinkish gray. Framingham, Middlesex County. J.G. Cloyse’s 

quarry. ‘Tenth Census, 1880. 26426. 

—— Coarse; gray. Framingham, Middlesex County. J.G.Cloyse’s quarry. Tenth 

Census. 26428. 

—— Coarse; pinkish gray, with green blotches. North Easton, Bristol County. 

M. Gilbert’s quarry. Tenth Census, 1880. 26918. 

— Coarse; pink. North Easton, Bristol County. Quarry of Ames & Son. Tenth 

Census, 1880. 26821. 
—— Coarse; light gray. Freetown, Bristol County. Fall River Granite Com- 

pany. Tenth Census, 1880. 25578. 

—- Coarse; light pink. Near Milford, Worcester County. Quarry of Norcross 

Brothers. Tenth Census, 1880. 26767. 

—— Coarse; light pink. Used in the construction of the new city hall at Albany, 

N.Y. Milford, Worcester County. J.S.Sherman’s quarry. Tenth Census, 

1880. 26648. 

— Medium; light gray with greenish blotches. Near Milford, Worcester County. 

Boston and Albany Railroad Company. Tenth Census, 1880. 26505. 

—— Fine; dark gray. Leominster, Worcester County. S. L. Kittridge’s quarry. 

Tenth Census, 1880. 26400. 

—— fine; dark gray. Clinton, Worcester County. L. M. Allen’s quarry. Tenth 

Census, 1880. 26399. 

— Coarse; light pink. Brockton, Plymouth County. W.T.Cleaveland’s quarry. 

Tenth Census, 1880. 25579. 

Hornblende biotite (annite) granite. Coarse; light gray; slightly greenish. Glou- 

cester, Essex County. S. P. Andrews’s quarry. Tenth Census, 1880. 25500. 

Hornblende granite. Coarse; gray; slightly pinkish. Gloucester, Essex County. 

Centennial, 1876. 25287. 

—— Coarse; gray. Gloucester, Essex County. Trumbull Granite Company. Tenth 

Census, 1880. 25501. 

— Coarse; light greenish gray. Used in the construction of the Butler house on 

Capitol Hill, Washington, D. C. Gloucester, Essex County. Cape Ann 

Granite Company. ‘Tenth Census, 1880. 26545. 

— Coarse; gray. Gloucester, Essex County. Cape Ann Granite Company. 

Tenth Census, 1880. 26544. 

—— Coarse; gray. Twospecimens. Gloucester, Essex County. Quarry of Barker 

Brothers. Tenth Census, 1880. 26553. 

— Coarse; greenish gray. Gloucester, Essex County. Lanesville Granite Com- 

pany. Tenth Census, 1880. 26955. 

— Coarse; light greenish gray. Wyoma, Essex County. J. R. Jordan’s quarry. 

Tenth Census, 1830. 26637. 
~ 

— Coarse; greenish gray. Wyoma, Essex County. J.D. Wilson’s quarry. Tenth 

Census, 1880. 26638. 

—— Coarse; dark gray. Rockport, Essex County. Lanesville Granite Company. 

Tenth Census, 1880. 26953. 

—— Coarse; gray, Rockport, Essex County. RoeckportGranite Company. Tenth 

Census, 1880. 26923. 
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Hornblende granite. Coarse; gray. Rockport, Essex County. Pigeon Hill Gran- 8 ora! ’ J Ss 
ite Company. Tenth Census, 1880. 26546. 

— Coarse; greenish. Peabody, Essex County. Quarry of Putnam & Linneham. 

Tenth Census, 1880. 25757. 

Muscovite biotite granite. Coarse; light gray. Worcester, Worcester County. 

G. D. Webb’s quarry. Tenth Census, 1830, 26440. 

Biotite muscovite granite. Coarse; light gray. Fitchburg, Worcester County. 

S. P. Litehfield’s quarry. Tenth Census, 1880. ¢ 25862. 

—— Medium; light gray. 6-inch cube. Fitchburg, Worcester County. Centen- 
b oD be) « D5) “ 

nial, 1876. 17433. 

— Fine; dark gray. Becket, Berkshire County. Chester Granite Company. ; gray j pan) 
Tenth Census, 1580. 26107. 

— Fine; gray. Becket, Berkshire County. Quarry of McClellan & Goodwin. 

Tenth Census, 1850. 26108. 

Granite. Coarse; light pinkish, with green blotches. Wood’s Holl, Barnstable 

County. U.S. Fish Commission. 26885. 

Quartz porphyry. Dark red, with pink spots; fine and compact. Slab 4 by 6 

inches. Hingham, Plymouth County. George P. Merrill, 1884. 35943. 

This is a most beautiful and durable stone, but is at present scarcely at 

all used on account of its hardness. 

Diabase. Coarse; dark gray. Used for pavements and the rough work of founda- ? bo) « > 

tions. Medford, Middlesex County. Medford quarry. Tenth Census, 180. ’ | J ’ 
26422. 

— Coarse; dark gray. Used for pavements and the rough work of foundations, 

Medford, Middlesex County. Medford quarry. TenthCensus, 1880, 26424. 

—— Coarse; light gray, with pinkspots. Used for pavements, building, and monu- 

mental work. Somerville, Middlesex County. E. Fitzgerald’s quarry. 

Tenth Census, 1880. 26549. 

-— Coarse; light gray, with pink spots. Used for pavemenis, building, and monu- 

mental work. Somerville, Middlesex County. EK. Fitzgerald’s quarry. 

Tenth Census, 1880. 26550. 

—— Mesozoic; dark greenish gray; fine and compact. Used chiefly for street 

pavements. East Long Meadow, Hampden County. Centennial, 1876. 17446. 

Melaphyr. Compact; amygdaloidal; dark green, with rounded and oval spots of 

light green and white. Used for foundations and rough construction. Brighton, 

Suffolk County. Quarry of S. W. Brown, jr. Tenth Census. 26552. 

Sandstone. ‘Triassic; fine; brown. Used extensively for general building and 

trimming purposes. East Long Meadow, Hampden County. Centennial, 1876. 

17440. 

— Triassic; fine; brown. Usedasabove. Kast Long Meatow, Hampden County. 

Centennial, 1876. 17443. 

— Triassic; fine; brown. East Long Meadow, Hampden County. Centennial, 

1876. 17444. 

— ‘Triassic; fine; hght brown. Long Meadow, Hampden County. Centennial, 

1876. 17445. 

Conglomerate. Coarse; greenish; very compact. Used for general building pur- r} t=) 7 d bo) Do ] 

poses. Dorchester, Suffolk County. Owen Nason’s quarry. Tenth Census, 

1880. 26746. 

MICHIGAN. 

Limestone. Devonian; drab; fossiliferous. Sibley’s Station, Wayne County. F. 

Sibley’s quarry. Tenth Census, 1880. 26206. 
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Limestone. Devonian; gray. Near Raisinville, Monroe County. Fritz Rath’s 

quarry. Tenth Census, 18-0. 26207. 

Granite. Fine; light red. Near Vulean, Memoninee County. FE. L. Lasier’s quarry. 

Tenth Census, 1880. 27343. 

Biotite gneiss. Coarse; gray. Near Vulcan, Menominee County. F. L. Lasiev’s 

quarry. Tenth Census, 1880. 27345. 

Sandstone. Potsdam; light brown gray spotted; medium. Marquette, Marquette 

County. Centennial 1876. 18927. 

—— Potsdam; fine; reddish brown. Marquette, Marquette County. Watson & 

Palmer’s quarry. John §.F.Batchen. 27510. 

—— Potsdam; dark brown; medium. Marquette, Marquette County. Quarry of 

Wolf, Jacobs & Co. JohnS. F. Batchen. 28501. 

—— Potsdam; fine; brown and reddish brown. Two specimens. Near L’Anse, 

—— Houghton County. L’Anse Brownstone Company. John 8. iF. Batchen. 27356. 

—— Potsdam; brown with gray bands; medium. L’Anse, Houghton County. 

L’Anse Brownstone Company. John 8. F. Batchen. 27522. 

—— Potsdam. Brown with gray spots; medium. Near L’Anse, Houghton County. 

L’Anse Brownsténe Company. JobnS. F. Batchen. 27522. 

—— Sub-Carboniferous; fine; light yellowish brown. Stoney Point, Jackson County. 

Michigan Stone Company. John 8. F. Batchen. 28500. 

—— Potsdam; fine; red. Portage entry, Bara 

John 8. F. Batchen. 28655. 

—— Potsdam; fine; reddish brown. Isle Royale, Lake Superior. John 5S. I. 

Batchen. 34992. 

Quartzite. Light-colored; fine and compact. Two specimens, 18 by 9 by 7 inches 

and 4 inch eube. Near Vulcan, Menominee County. F. L. Lasier’s quarry. 

Tenth Census, 1880. 97344. 

Slate. Blue black. Slab Sinches square. Huron Bay. Centennial 1876, 26036. 

a County. Portage Entry quarry. or 
o 

—— Blue black. Arvon, Baraga County. Clinton quarry. J.S. F. Batchen, 1855. 

27342. 

MINNESOTA. 

Dolomite. Lower Silurian; coarse; drab; vesicular. Stillwater, Washington 

County. Quarry of Hersey, Staples & Hall. Tenth Census, 1850. 26644. 

—— Lower Silurian; light buff; fine; compact. Stillwater, Washington County. 

Quarry of Hersey, Staples & Hall. Tenth Census, 1880. 26646, 

— Lower Silurian; light-colored ; finely vesicular. Two specimens. Frontenac, 

Goodhue County. Quarry of Fostevin & Co. Tenth Census, 1880, 26755. 

—— Lower Silurian; light-colored; vesicular. Red Wing, Goodhue County. G. 

A. Carlson’s quarry. Tenth Census, 1880. 26754. 

—— Lower Silurian; light-colored; coarse; vesicular. Red Wing, Goodhue County. 

R. L. Bergbind’s quarry. ‘Tenth Census, 1880. 26725. 

—— Lower Silurian; fine; reddish. Kasota, Le Suenr County. Quarry of Brecn, 

Young & Co. Tenth Census, 1880. 25965. 

— Lower Silurian; fine; light buff. Kasota, Le Sueur County. J. W. Babcock’s 

guarry. Tenth Censns, 1880. 25904. 

— Lower Silurian; coarse; buff. Twospecimens. Mankato, Blue Earth County, 

O. R. Mather’s quarry. Tenth Census, 1880. 25821. 

— Lower Silurian; drab; compact. Winona, Winona County. C. M. Porter's 

quarry. ‘Tenth Census, 1880. 26752. 
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Siliceous dolomite. Lower Silurian; light drab; vesicular. Stiliwater, Washing- 

ton County. Quarry of Hersey, Staples & Hall. Tenth Census, 1880. 26645. 

— Lower Silurian; gray; fossiliferous. Minneapolis, Hennepin County. Quarry 

of Foley & Herbert. Tenth Census, 1880. 25825. 

— Lower Silurian; gray; finely fossiliferous; compact. Clinton Falls, Steelé 

‘County. Quarry of Lindersmith &-Son. Tenth Census, 1880. 26758. 

— Lower Silurian; light-colored; cellular. Mantorville, Dodge County. Quarry 
of Hook, Mantor & Dorg. Tenth Census, 1880. 26689. 

Magnesian limestone. Lower Silurian; gray; fossiliferous, Saint Paul, Ramsey 
County. Quarry of Breen & Young. Tenth Census, 1880. 26288. 

— Lower Silurian; gray; fossiliferous. Minneapolis, Hennepin County. <A. 

Dahl’s quarry. Tenth Census, 1880, 25871. 

—— Lower Silurian; very light drab; fine; compact; dedritic. Red Wing, Good- 

hue County. W. W. Sweeney’s quarry. Tenth Census, 1880. 26724. 

Siliceous magnesian limestone. Lower Silurian; gray; fossiliferous. Saint Paul, 

Ramsey County. W. Dawson’s quarry. Tenth Census, 1880. 26743. 

—— Lower Silurian; drab; coarsely fossiliferous. Minneapolis, Hennepin County. 

Jas. Baxter’s quarry. Tenth Census, 1380. 25831.° 

Limestone. Lower Silurian: gray; fossiliferons. Two specimens. Minneapolis, 

Hennepin County. W. W. Eastman’s quarry. Tenth Census, 1880, 25824. 

—— LowerSilurian; gray; finely fossiliferous; compact. Cation City, Rice County, 

Philip Cromer’s quarry. Tenth Census, 1880. 26757. 

—— Lower Silurian; pinkish. Near Kasota, Le Sueur County. J. 8. F. Batchen, 

1884. 34994. 

Calcareous dolomite. Lower Silurian; gray ; finely fossiliferous ; compact. Canon 

City, Rice County. Philip Cromer’s quarry. Tenth Census, 1880. 26756. 

Hornblende granite. Coarse; dull red. East Saint Cloud, Sherburne County. 

Quarry of Breen & Young. Tenth Census, 1880. 26289. 

—— Coarse; gray. East Saint Cloud, Sherburne County. Quarry of Breen & 

Young. Tenth Census, 1880. 26290. 

— Medium; gray. East Saint Cloud, Sherburne County. Quarry of Breen & 

Young. Tenth Census, 1880. 25964. 

— Medium; gray. Sauk Rapids, Benton County. G.S. Reader’s quarry. ‘Tenth 

Census, 1880. 265743. 

Granite. Coarse; red. Four miles below Beaver Bay, Lake County. Tenth Cen- 

sus, 1880. 26518. 

— Medium; dull red. Beaver Bay, Lake County. Quarry of Wieland Bros. 

Tenth Census, 1880. 26633. 

Hornblende mica granite. Coarse; gray. Watab, Benton County. Quarry of 

Saulpaugh & Bros. Tenth Census, 1880, 25822. 

— Coarse; dull red. Watab, Benton County. Centennial, 1876. 26000. 

— Coarse; red. 14 by 11 by 9. Watab, Benton County. H. D. Gurney, 1885. 

. 37605. 

— Coarse; dull red. Watab, Benton County. Quarry of Saulpaugh & Bros. 
Tenth Census, 1880. 25823. 

Quartz porphyry. Reddish brown. Baptism River, Lake County. Tenth Census, 

1&80. 26629. 

—— Dark reddish brown. Duluth, Saint Louis County, Tenth Census, 1880. 

26438. 

Diabase. Nearly black; very fine and compact, Dulnth, Saint Louis County, 

Tenti Census, 1880, 26442, 
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Diabase. Nearly black; very fine and compact. Used for foundations and rough 
construction. Near Duluth, Saint Louis County. United States Government Sur- 

vey. Tenth Census, 1880. 26567. 

— Nearly black; fine and compact. Two Harbor Bay, Lake Superior, Lake 

County. Tenth Census, 1880. 26634. 

Gabbro. Coarse; dark gray. Used for house trimmings and general building. Du- 

luth, Saint Louis County. Tenth Census, 1880. 26443. 

This stone iscommercially known as Duluth granite. 

Massive labradorite. Coarse; compact; light greenish. Three miles East of 

Beaver Bay, Lake County. Tenth Census, 1880. 26571. 

Olivine diabase. Lower Silurian; nearly black; fine and compact. Used for foun- 

dations and rough construction. Taylor’s Falls, Chisago County. ‘Tenth Census, 

1880. 26591. 

Sandstone. Lower Silurian; fine; brown with light spots. Fond du Lac, Saint 

Louis County. J. G.McDonald’s quarry. Tenth Census, 1880. ‘Two specimens. 

26446, 

— lower Silurian; fine; brown with light spots. Fond du Lac, Saint Louis 

County. M. Boydes quarry. Tenth Census. 26447. 

—— Lower Silurian; fine; very light colored. Hinckley, Pine County. Saint 

Paul and Duluth Railroad. Tenth Census. 26656. 

—  lLowerSilurian; fine and friable ; light-colored with ferruginous blotches. Jor- 

dan, Scott County. Phillip Kipp’s quarry. Tenth Census. 26686. 

—- LowerSilurian; fine, friable; very light buff with ferruginous blotches. Jor- 

dan, Scott County. Phillip Kipp’s quarry. Tenth Census. 26687. 

— Lower Silurian; light-colored; fine and friable. Dakota, Winona County. 

Quarry of Brown & Hartley. Tenth Census. 26723. 

— Lower Silurian; gray; fine and friable. Dresbach, Winona County. Quarry 

of J. F. Fostevin, jr. 26827. 

—— Purplish brown; medium. Luverne, Rock County. John 8S. F. Batchen. 

27407. 

—— Lower Silurian; fine; yellow. Mendota, Dakota County. Quarry of Steele & 

McIntyre. Tenth Census. 26772, 

Quartzite. Potsdam; maroon; fine and compact. Courtland, Nicollet County, 

Iritz Meyerding’s quarry. Tenth Census. 26658. 

Slate. Greenish. 4 by 4 by 1 inches. Near Knife Falls, Carlton County. Saint 

Paul and Duluth Railroad. ‘Tenth Census, 1880. 26488. 

MISSISSIPPI. 

Limestone. Gray; finely fossiliferous; compact. Tishomingo County, 1885. 37580. 

Sandstone. Very light yellow; fine; cellular. Tishomingo County. 37581. 

— Light colored ; soft and friable. Tishomingo County. 37599. 

— Light colored; medium. Foot cube. Stonington, Jefferson County. 37820. 

Sandstone, argillaceous. Fine; yellow. Rankin County. 37598. . 

MISSOURI. 

Magnesian limestone [marble]. Red; white spotted. Slab 7 by 5 by 1 inches. 

Tron County. Centennial, 1876. 27123. 

—— Dull red; variegated. See.36, T.33,R.52, Madison Cuunty. Cedar Creek 

quarry. Tenth Census, 1880. 26607. 

Limestone. Sub-Carboniferons; drab; fine and compact, Saint Louis. Quarry of 

Schranka & Veith. Tenth Census, 1880. 26701. 
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Limestone. Sub-Carboniferous; drab; finely fossiliferous. Saint Louis. Quarry 

of Bambrick & Moriham. ‘Tenth Census, 1880. 26713. 

Sub-Carboniferous; ght gray; fine and compact. Saint Louis. John McKen- 

na’s quarry. Tenth Census, 1880. 26714. 

Sub-Carboniferous ; drab; fine and compact. Near Saint Louis, Saint Louis 

County. George Redemeyer’s quarry. Tenth Census, 1880. 26716. 

Sub-Carboniferous; drab; fine; compact; semi-crystalline. Near Saint Louis, 

Saint Louis County. George Redemeyer’s quarry. Tenth Census, 1880. 

26717. 

Sub-Carboniferous; drab; fine-grained ; compact; fossiliferous. Saint Louis, 

Saint Louis County. Diederich Scharinghaus’s quarry. Tenth Census, 1280. 

26718. 

Sub-Carboniferous; light colored; fine-grained; compact. Saint Louis. J. 

O’Meara’s quarry. Tenth Census, 1880. 26722. 

Light colored; semi-crystalline; fossiliferous. Near Glencoe, Saint Louis 

County. Glencoe Lime Company. Tenth Census, 1830. 26505. 

Sub-Carboniferious ; Nght colored; semi-crystalline ; fossiliferous. Near Glen- 

coe, Saint Louis County. Oliver’s quarry. Tenth Census, 1880. 26504. 

Coarse; buff; fossiliferous. Glencoe Branch, Saint Louis County. Oliver's 
ae 

2( quarry. Tenth Census, 1880. ao. 

Sub-Carboniferous; light colored ; finely fossiliferous. Barrett’s Station, Saint 

Louis County. J. Bambrick’s quarry. J. 8. F. Batchen, 1884. 35696. 

Sub-Carboniferious;: dark; fine and compact. Boonville, Cooper County. 

Russell’s quarry. Tenth Census, 1880. 25679. 

Gray; finely fossiliferous. Carthage, Jasper County. Lime quarry. Tenth 

Census, 1880. 26564. 

Carboniferous; dark buff mottled; fossil-bearing. Kansas City, Jackson 

County. James Dowling’s quarry. Tenth Census, 1880. 25593. 

Light colored; fine-grained; compact. Carthage, Jasper County. Railroad 

Bridge quarry. ‘Tenth Census, 1880. 26565. 

Sub-Carboniferous ; light gray; fossiliferous. Springfield, Greene County. 
Leftwick’s quarry. Tenth Census, 1880. 260561. 

Sub-Carboniferous; light gray; fossiliferous. Springfield, Greene County. J. 

8. Phelps’s quarry. Tenth Census, 1880. 26563. 

Dark; compact; fossiliferous. Neosho, Newton County. Ratliffe quarry. 

Tenth Census, 1880. 26657. 

Nearly white; crystalline; fossiliferous. Hannibal, Marion County. ‘ City” 

quarry. Tenth Census, 1580. 26219. 

Nearly white; crystalline; fossiliferous. Bear Creek, Marion County. Han- 

nibal, Lime County. Tenth Census, 1880. 26224. 

Potsdam ; pinkish; fine and compact; takes a good polish. Near Ironton, 

Tron County. Rasnick’s quarry. Tenth Census, 1880. 26342. 

Drab; compact; fossil-bearing. Near New London, Ralls County. Brachears’s 

quarry. Tenth Census, 1880. 26227. 

Carboniferous; light colored; fine-grained. Pleasant Hill, Cass County. Par- 

ker’s quarry. Tenth Census, 1880. 26810. 

Carboniferous; drab; fine-grained; compact. Pleasant Hill, Cass County. 

Parker’s quarry. Tenth Census, 1880. 26811. 

Carboniferous; dark drab; fossiliferous. Near Pleasant Hill, Cass County. 

Cooley’s quarry. Tenth Census, 1880, 26813. 
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Limestone. Light brown; compact; finely fossiliferous. Near Amazonia, Andrew 

County. Zimmerman’s quarry. Tenth Census, 1880. 25600. 

—— Drab; fineand compact. Saint Joseph, Buchanan County. Burnes’s quarry. 

Tenth Census, 1880. 26247. 

—- Gray; compact; fossiliferous. Paris, Monroe County. Robinson’s quarry. 

Tenth Census, 1880. 26225. 

—— Lower Silurian; nearly white; compact; crystalline. Two specimens. Cape 

Girardeau, Cape Girardeau County. M. Dettlinger’s quarry. Tenth Census, 

1880. 26328. 

Dolomite. Sub-Carboniferous; light colored; fine-grained. Saint Louis. Gottlieb 

lyermann’s quarry. Tenth Census, 1880. 26715. 

—  Sub-Carboniferous; drab; fine and compact. Saint Louis, Saint Louis County. 

D. Cavenaugh’s quarry. Tenth Census, 1850. 26721. 

—  Snub-Carboniferous; drab; fine and compact. City of Saint Louis, Saint Louis 

County. Quarry of A. O. Englemann & Co. Tenth Census, 1550. 26700. 

— Lower Silurian; light colored; coarsely vesicular. Jefferson City, Cole 

County. H. W.Holkmeyer’s quarry. Tenth Census, 1880, 25656. 

—  Sub-Carboniferous; bluish, drab, and buff; fine-grained; compact. Two 

specimens. Near Boonville, Cooper County. Stagner’s quarry. Tenth 

Census, 1880. 25658. 

—— Sub-Carboniferous; yellowish brown; compact; finely fossiliferous. Sedalia, 

Pettis County. Richard Anderson’s quarry. Tenth Census, 1880. 25653. J I ) 

—— Carboniferous; light colored; fine; dendritic. Sec. 2, T. 42, R. 24, Henry 

County. Quarry on Grand River. Tenth Census, 1880, 25695. 

—— Buff; fine-grained. Near Ironton, Iron County. Grayson’s quarry. Tenth 

Census, 1880. 26322. 

—— Light drab; granular. Canton, Lewis County. Canton Stone Company. Tenth 

Census, 1880. 26361. 

—— Very light drab; fineand compact. Dutzow, Warren County. J. H. Schweiss- 

guth’s quarry. Tenth Census, 1880. 26955. 

Siliceous dolomite. Lower Silurian; light colored ; fine-grained; compact. Jef- 

ferson City, Cole County. H. W. Holkmeyer’s quarry. Tenth Census, 1820. 

25655. 

— Sub-Carboniferous; drab; fine-grained ; compact. Near Sedalia, Pettis County. 

Balmer’s quarry. Tenth Census, 1830. 25654. 

— Light colored; rust-spotted ; fine and compact. Jones’s Station, Ralls County. 

Jones's quarry. Tenth Census, 1880. 26221. 

—— Silurian; light drab; mottled; fine-grained; compact. Near Bowiing Green, 

Pike County. McElroy’s quarry. ‘Tenth Census, 1850. Two specimens, 

26226. 

—— Niagara; light colored; fine; compact. Near Bowling Green, Pike County. 

Jacob Speer’s quarry. Tenth Census, 1880. 26228. 

— Carboniferous; drab; fine-grained. Near Pleasant Hill, Cass County. Pow- 
ell’s quarry. Tenth Census, 1880. 26812. 

—— Light colored; fine compact. Near Marshfield, Webster County. Mark Hub- 5 d e 

ble’s quarry. Tenth Census, 1880. 26655. 

—- Light colored; fine and compact. Stoutland, Camden County. From eut on 2 Pp ) 5 
railroad. Tenth Census, 1880. 26659. 

— Light drab; fine-grained and compact. Near Hermann, Gasconade County, 

Quarry of J,C. Grass, Tenth Census, 1880, 25958, 
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Siliceous dolomite. Light colored; fine-grained; compact. Near De Soto, Jefferson 

County. Donnelly’s quarry. Tenth Census, 1880. 26314. 

— Dark spotted; coarse; vesicular. Near Osage, Osage County. Osage quarry. 

Tenth Census, 1850. 25657. 

Magnesian limestone. Sub-Carboniferous; dark, with large light spots; fine- 

grained. Sedalia, Pettis County. Richard Anderson’s quarry. Tenth Census, 

1880. 25653. 

— Carboniferous: light colored; coarsely oolitic. Near Kansas City, Jackson 

County. J. Bauman’s quarry. Tenth Census, 1880. 25394. 

— Dark spotted; fine and compact. Neosho, Newton County. Karnes’s quarry. 

Tenth Census, 1880. 26658. 

— Butt; compact; fossiliferous. Hannibal, Marion County. City quarry. ‘Tenth 

Census, 1880. 26220. 

— Potsdam; red with white spots; fine and compact; takesa good polish. Near 

Fredericktown, Madison County. Tenth Census, 1880. 26403. 

Argillaceous limestone. Carboniferous; light colored and blue; fine and com- 

pact. Two specimens. Near Clinton, Henry County. C. B. Jordan’s quarry. 

Tenth Census, 1880. 25696. 

Lithographic limestone. Sub-Carboniferous ; drab ; fine-grained ; compact. Sav- 

erton, Rails County. Eureka Quarry Company. J.S.F. Batchen, 1883. 28498. 

Ferruginous limestone. Drab; compact; finely fossiliferous. Near Forest City, 

Holt County. John Pollack’s quarry. Tenth Census, 1880. 25559, 

Granite. Coarse; lightred. Six-inch cube. Granitesville, Iron County. W.War- 
ren’s quarry. Centennial, 1876. 25025. 

—— Coarse; red. Iron Township, Iron County. Centennial, 1876. 17498. 

—— Coarse; light red. Three and a half miles south of Iron Mountain, Iron County 

Breman’s quarry. ‘Tenth Census, 1880. 26321. 

— Coarse; pinkish gray. Silver Mountain, Madison County. Einstein’s quarry. 
Tenth Census, 1880. 26594. 

Biotite granite. Coarse; light red. Granitesville, Iron County. Syenite Granite 

Company. F.W. Mott, 1883. 27455. 

— Coarse; reddish gray. Syenite, Saint Francois County. Syenite Granite Com- 
pany. EF. W. Mott, 1863.. 27456. 

Norr.—The Missouri granites, as a rule, contain only traces of hornblende 
or mica. 

Hornblende granite. Medium; gray. Six-incheube. Knob Lick, Saint Francois 

County. Centennial, 1876. 25068. 

— Medium; gray. Six-inch cube. Knob Lick, Saint Francois County. 25066. 

Olivine diabase. Medium; dark gray. West foot of Tom Luck Mountain, Iron 

County. Ferguson’s quarry. Tenth Census, 1880. 26333. 

Calcareous sandstone. Carboniferous; light gray; medium. Warrensburgh, 

Johnson County. Quarry of Pickle & Bro. Tenth Census. 26930. 

— Carboniferous ; gray ; medium. Near Warrensburgh, Johnson County. Quarry 

of Pickle & Bros. 25395. 

— Bright red; micaceous. Two specimens. Rockville, Bates County. Quarry of 

Henry Brown & Co. Tenth Census. 26862. 

— Carboniferous; fine; gray. Near Miami Station, Carroll County. White Rock 

Quarry Company. Tenth Census. 26306. 

— Fine; light colored. Near Meadville, Linn County. J.Fruin’s quarry. Tenth 
Census. 26.22. 

H. Mis. 170, pt. 236 
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Sandstone. Fine; very light brown. Rockville, Bates County. Tenth Census. 

25688. 

— Gray; rust-spotted; micaceous. Near Butler, BatesCounty. Curry’s quarry. 

20742. 

— Carboniferous; fine; light gray. Clinton, Henry County. Tenth Census. 

25697. 

— Carboniferous; fine; very lightbrown. Clinton, Henry County. Tenth Cen- 

sus. 25698 

—— Carboniferous; fine; very light buff. Clinton, Henry County. George Hap- 

good’s quarry. Centennial, 1876, 27105, 

—— Brown; porous and friable. Higginsville, La Fayette County. Peter Brand’s 

quarry. Tenth Census. 26226. 

—— Light colored; porous and friable, Near Brownsville, Pettis County. Collins’s 

quarry. Tenth Census. 26287. 

— Brown; rust-spotted; porous and friable. Keytesville, Chariton County. 

Bartz quarry. Tenth Census. 26305. 

—— Coarse; yellow. Near Lamar, Barton County. Jesse Bollinger’s quarry. 

Tenth Census. 26562. 

— Sub-Carboniferous; fine; very light buff. Near Saint Genevieve County. 

Benjamin Richardson’s quarry. Tenth Census. 20685, 

— Fine; light colored. Bluff on Arrow Rock road, Howard County. R.T. 
Kingsbury’s quarry. Tenth Census. 26223. 

-—— Light colored; nearly white. Jones Station, Ralls County. Jones’s quarry. 

Tenth Census. 26229. 

—— Fine; light colored ; rust-spotted. Nevada, Vernon County. City of Nevada 

quarry. Tenth Census. 25699. 

Quartzite. Fine; gray. West Foot of Tom Luck Mountain, Iron County. Fer- 

gusson’s quarry. Tenth Census, 1880. 26333. 

MONTANA. 

Limestone [marble]. White, dark spotted; crystalline. Lewis and Clarke County. 

Centennial, 1876. 27038. 

Dolomite (?) [marble]. Dark blue-gray, with veins of dull yellow; fine; compact. 

Helena, Lewis and Clarke County. Centennial, 1876. 27089. 

— Gray; brecciated. Helena, Lewis and Clarke County. Centennial, 1876. 

27090. 

Hornblende mica granite. Medium; light gray. Lewis and Clarke County. 

George McBurney, 1882. 27087. 

—— Coarse; greenish gray. Butte, Deer Lodge County. George P. Merrill, 1886. 

38565. 

NEBRASKA. 

Limestone, argillaceous. Permian; light colored; fine and compact. Roca, Lan- 

caster County. Quarry of Keys & Bullock. Tenth Census, 1880. 27204. 

Limestone. Permian; light colored; finely fossiliferous. Roca, Lancaster County. 

Quarry of Keys & Bullock. Tenth Census, 1880. 27202. 

—— Permian; light colored; compact; finely fossiliferous. Roca, Lancaster 

County. Quarry of Keys & Bullock. Tenth Census, 1880. 27203. 

—— Permian; light colored; fusulina. Syracuse, Otoe County. Tenth Census, 

1880. 27321. 
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Limestone. Permian(?); light colored; fusulina. Near Glen Rock, Nemaha County. 

Quarry of Keys & Bullock. Tenth Census, 1880. 27201. 

—— Permian; light colored; fusulina. La Platte, Sarpy County. Wilham A, 
ore 

Guire’s quarry. Tenth Census, 1880. 27322. 

NEVADA. 

Quartz porphyry. Very dark red with pink porphyritic feldspars. 3 by 3 by 14 

inches. Near Great Bend of Carson River. J. C. Russell, U.S. Geol, Survey. 

35304. 

Hornblende andesite. Coarse; gray. Used for purposes of rough construction. 

Three miles east of Virginia City, Storey County. J. Barrett’s quarry. Tenth 

Census, 1880. 25746. ; 

—— Coarse; porphyritic; light brown spotted with white. Used as above. Three 

miles east of Virginia City, Storey County. J. Barrett’s quarry. Tenth 

Census, 1880. 25747. 

—— Medium; light gray. Used as above. Two miles west of Reno, Washoe 

County. Fulton’s quarry. Tenth Census, 1880. 25708. 

Sandstone. Coarse; gray. Carson City, Oromsby County. Carson quarry. Tenth 

Census. 25709. 
NEW HAMPSHIRE. 

Steatite [soapstone]. Coarse; compact; dark gray. Francestown. Centennial, 

1876. 10774. 

Biotite muscovite granite. Fine; gray. Concord, Merrimack County. Quarry of 

Yuller & Pressey. Tenth Census, 188). 25225. 

—— fine; gray. Concord, Merrimack County. Quarry of Hadley & Hoyt, 

Tenth Census, 1880. 25226. 

—— Medium; gray. Concord, Merrimack County. Quarry of Donagan & Davis, 

Tenth Census, 1880. 26946. 

—— Medium; light gray. Concord, Merrimack County. <A. Hollis’s quarry. 

Tenth Census, 1880. 27081. 

—— Fine; gray. Concord, Merrimack County. M. H. Johnson’s quarry. ‘Tenth 

Census, 1880. 26945. 

—— Fine; gray. Concord, Merrimack County. Centennial, 1876. 17486. 

—— Fine; light gray. Concord, Merrimack County. Concord Granite Company. 

Tenth Census, 1880. 25859. 

—— Fine; light gray. Concord, Merrimack County. Granite Railway Com- 

pany. Tenth Census, 1880. 25649. 

—— Jl ine;. gray. Concord, Merrimack County. TF’. Hodgman’s quarry. ‘Tenth 

Census, 1880. 25223. 

—— Fine; light gray. Foot cube. Concord, Merrimack County. Centennial 
= © ) 

1876. 25043. 

—— Medium; gray. West Concord, Merrimack County. Quarry of Crowley & 

Quinn. Tenth Census, 1880. 25766. 

—— Fine; light gray. West Concord, Merrimack County. Quarry of Putney & 

Nutting. Tenth Census, 1880. 25222. 

—— fine; light gray. West Concord, Merrimack County. G. A. Bosworth’s 

quarry. Tenth Census, 1680. 25224. 

—— Medium; light gray. Allenstown, Merrimack County. C. A. Bailey’s quarry. 

Tenth Census, 1280. 255874. 

—— Fine; light gray. Fitzwilliam, Cheshire County. D. H. Reed’s quarry. 

Tenth Census, 1880. 26120. 
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Biotite muscovite granite. Fine; light gray. Fitzwilliam, Cheshire County. J. 
<4 Sor AD E. Fisher’s quarry. Tenth Census, 1880. 25273. 

Medium; gray; indistinctly porphyritic. Fitzwilliam, Cheshire County. M. 

Wilson’s quarry. Tenth Census, 1880. 26119. 

Fine; gray. Marlborough, Cheshire County. Centennial, 1876. 17485. 

Fine; light gray. Marlborough, Cheshire County. Tenth Census, 1880. 25258. 

Fine; gray. Troy, Cheshire County. Centennial, 1876. 17487. 

Vine ; light gray. ‘Troy, Cheshire County. Tenth Census, 1880. 25428. 

Fine; light gray. Troy, Cheshire County. L. Whitmore’s quarry. Tenth 

Census, 1880. 25429. 

Coarse ; light pink. Manchester, Hillsborough County. W.S. Locke’s quarry. 

Tenth Census, 1880. 26168. 

Medium; gray. Rumney, Grafton County. G. D. Kenaston’s quarry. ‘Tenth 

Census, 1880. 26174. 

Fine; light gray. Sunapee, Sullivan County. C. EH. Boyce’s quarry. Tenth 

Census, 1880. 26421. 

Fine; light gray. Farmington, Strafford County. Richardson’s quarry. Tenth 

Census, 1880. 26864. 

Biotite granite. line; light anddark gray. ‘Two specimens. Fitzwilliam Depot, 

Cheshire County. R.L. Augier’s quarry. Tenth Census, 1880. 25405. 

Fine; dark gray. Fitzwilliam, Cheshire County. Centennial, 1876. 17488. 

Fine; gray. Fitzwilliam, Cheshire County. KE. Blodgett’s quarry. Tenth 

Census, 1880. 25835. 

Fine; gray. Manchester, Hillsborough County. Quarry of A. Bodwell & Son. 

Tenth Census, 1380. 25860. 

Fine; light gray. Manchester, Hillsborough County. H. Willey’s quarry. 

Centennial, 1876. 25221. 

Fine; light gray. Manchester, Hillsborough County. Amoskeag County 

quarry. Centennial, 1876. 25220. 

Medium; light gray. Mason, Hillsborough County. J. Maxweli’s quarry. 

Tenth Census, 1880. 25235. 

Fine ; light gray. Mason, Hillsborough County. W. Braman’s quarry. Tenth 

Census, 1880. 25256. 

Medium; gray. 6-inchecube. Mason, Hillsborough County. Centennial, 1876. 

17424. 

Medium; light gray. Mason, Hillsborough County. A. McDonald’s quarry. 

Tenth Census, 1880. 25486. i 

Fine; light gray. Milford, Hillsborough County. G. F. Parker’s quarry. 

Tenth Census, 1880. 27082. 

Medium; light gray. Milford, Hillsborough County. N. Merrill’s quarry. 

Tenth Census, 1880. 25234. 

Fine; gray. Milford, Hillsborough County. K. Carlton’s quarry. Tenth 

Census, 1880. 25230. 

Medium ; light gray. Milford, Hillsborongh County. T. King’s quasry. Tenth 

Census, 1880. 25232. 

Fine; gray. Milford, Hillsborough County. E. Hutchinson’s quarry. Tenth 

Census, 1880, 25233. 

Fine; light eray. Enfield, Grafton County. Quarry of P. H. Freets & Son. 
+} so Oo y ) « « 

OBFES5 25769. 
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Biotite granite. Coarse; light gray. Enfield, Grafton County. D. L. Tilton’s 

quarry. Tenth Census, 1850. 25459. 

—— Medium; gray. Plymouth, Grafton County. Blair’s quarry. Tenth Census, 

1880. 25861. 

—— Coarse; gray. Durham, Stafford County. J. S. Abbott’s quarry. Tenth 

Census, 1880. 26246. 

—— Medium; pinkish gray. Raymond, Rockingham County. Quarry of A. F. 

Keyes. Tenth Census, 1880. 26175. 

Muscovite biotite gneiss. Tine; light gray, with garnets. Roxbury, Cheshire 

County. Keene Granite Company. Tenth Census, 1880. 26158. 

—— Fine; very light gray. Roxbury, Cheshire County. Quarry of Nourse & 

Dean. ‘Tenth Census, 18380. 26159. 

—— fine; gray. Peterborough, Hillsborough County. Peterborough Granite 

Works. Tenth Census, 1880. 25229. 

—— Medium; gray. Fitzwilliam, Cheshire County. A. Hayden’s quarry. fenth 

Census, 1880. 26127. 

Biotite epidote gneiss. Coarse; pink, green-spotted. Lebanon, Grafton County. 

C. Freeman’s quarry. ‘Tenth Census, 1880. 25487, 

—— Coarse; light pink with green spets. Lebanon, Grafton County. Quarry of 

P. H. Freets & Son. Tenth Census, 1880. 25764. 

Biotite gmeiss. Medium; dark gray. Sunapee, Sullivan County. C. E. Boyce’s 

quarry. Tenth Census, 1880. 26422. 

Porphyry ccnglomerate [quartz porphyry]. Jasper-red ; hard and compact. Two 

specimens. One 4-inch cube. One polished slab about 134 by 11 by 2 inches. 

Franconia, Grafton County. Tenth Census, 1880. 25523. 

NEW _ JERSEY. 

Serpentine [ophiolite]. Blue-gray, with green spots. Near Montville, Morris 

County. J.J.Gordon’s quarry. Tenth Census, 1880. 26588. 

Limestone [marble]. Pink and white; coarsely crystalline; with large crystals of 

pyroxene). Near Danville, Warren County. Rese Crystal Marble Company. 

Tenth Census, 1880. 26679. 

Dolomite. Lower Silurian; dark blue-gray; crystalline; fine; compact. Newton, 

Sussex County. Newton quarries. Tenth Census, 1880. 26943. 

Gneiss. Medium; greenish gray. Bloomingdale, Passaie County. M. J. Ryerson’s 

quarry. Tenth Census, 1880. 26844. 

—— Médium; greenishgray. Dover, Morris County. Delaware, Lackawanna and 

Western Railroad Company. Tenth Census, 1830. 27051. 

Biotite gneiss. Coarse; pink. Near Charlot teburgh, Passaic County. M. J. 

Ryerson’s quarry. Tenth Census, 1880. 26845. y | J , 
Hornblende granite (?) Coarse; gray. Near Morristown, Morris Coanty. Tenth 

Census, 1830. 26956. 

Diabase. Mesozoic dark-gray ; fine and compact. Used for street pavements and 

general building. Jersey City, Hudson County. J. Kelton’s quarry. Tenth 

Census, 1880. 26198. 

— Mesozoic; dark gray; fine and compact. Used mostly for street pavements. 

Weehawken, Hudson County. M. Moore’s quarry. Tenth Census, 1880. 

26199. 

— Mesozoic; medinm; gray. West New York, Hudson County. Used chiefly for 

street pavements and road bailast. D. Heft’s quarry. Tenth Census, 1880. 

26200. 
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Diabase. Mesozoic; fine; dark gray. Lambertville, Hunterdon County. Used as ; ) Slay ) Ais 

above. G. Bancroft’s quarry. ‘Tenth Census, 1880. 26771. 

— Mesozoic; medium; gray. Rock Church, Hunterdon County. Used as above. 

J.H. Murphy’s quarry. Tenth Census, 1880. 26971. 

—- Mesozoic; very fine; dark gray. Rocky Hill, Somerset County. Used as 

above. J. R. Howell’s quarry. Tenth Census, 1880. 26843. 

Sandstone. Triassic; fine; brown. Twospecimens. Belleville, Essex County. J. 
B. I. Robinson’s quarry. Tenth Census. 26251. 

— ‘Triassic; medium; brown. Belleville, Essex County. Quarry of William J. 

Joyee. Tenth Census. 26256. 

—— ‘Triassic; fine; brown. Two specimens. Bellville, Essex County. Quarry of 

William J.Joyce, Tenth Census. 26257. 

—— Triassic; fine; brown. Belleville, Essex County. Quarry of A. Philip & 

Son. Tenth Census. 26258. 

—— ‘briassic; fine; brown. Bellville, Essex County. Quarry of A. Philip & 

Son. Tenth Census. 26259. 

—— Triassic; fine; brown. Belleville, Essex County. Quarry of A. Philip & 

Son. Tenth Census. 26260. S Tenth C 26260 

—— Triassic; medium; brown. Belleville, Essex. County. J. B. I. Robinson’s 

Quarry. Tenth Census. 26252. 

—— ‘Triassic; medium; brown. Newark, Essex County. Newark Quarry Com- 

pany. Tenth Census. 26253. 

-_— Triassic; fine; brown. Newark, Essex County. Newark Quarry Company. 

Tenth Census. 26254. 

— Triassic; fine; brown. Newark, Essex County. Quarry of Kocher Brothers. 

Tenth Census. 26255. 

—— Triassic; coarse ; brown. Orange Mountain, Essex County. Quarry of James 

Bell & Co. Tenth Census. 26740. 

—— ‘Triassic; fine; brown. Avondale, Essex County. Belleville Stone Company. 

Tenth Census. 26694. 

—— Triassic; fine; brown. Pleasant Valley, West Orange, Essex County. F. W. 

Shrump’s quarry. Tenth Census. 20737, 

—— Triassic; fine; very light brown. Pleasant Valley, West Orange, Essex County, 

IF. W. Shrump’s quarry. Tenth Census, 18°0. 26738. 

—— Triassic; fine; brown. Paterson, Passaic County. William P. Hartley’s 

quarry. Tenth Census. 20586. 

—— Triassic; fine; brown. Little Falls, Passaic County. Quarry of J. C.&R 

Stanley. Tenth Census. 26613. 

—— Triassic; fine; brown. Little Falls, Passaic County. Quarry of J. C. & R. 

Stanley. Tenth Census. 26614. 

—— Triassic; fine; light brown. Little Falls, Passaic County. Quarry of J.C. & 

R. Stanley. Tenth Census. 26615. 

—— Triassic; fine; gray. Little Falls, Passaic County. Quarry of J. C: & R. 

Stanley. Tenth Census. 26616. 

—— Triassic; fine; French gray. Martinville, Somerset County. Quarry of Will- 

iam E. Bartle & Bro. Tenth Census. 26739. 

—— Triassic; fine; dark blue-gray. Milford, Hunterdon County. Smith Clark’s 

guarry. Tenth Census. 26768. 

—— Triassic; coarse; light colored. Stockton, Hunterdon County. Peter Best’s 

quarry. Tenth Census. 26769. 



BUILDING AND ORNAMENTAL STONES. 567 

Sandstone. Triassic; coarse; light colored. Stockton, Hunterdon County. J. 

» Sillery’s quarry. ‘Tenth Census. 26770. 

—— Triassic; medium; light brown. Greensburgh, Mercer County. Quarry of L. 

Clark & Bro. Tenth Census. 26799. 

—— Triassic; medium; light brown. Greensburgh, Mercer County. Greensburgh 

Granite and Freestone Company. Tenth Census. 26800. 

—— Triassic; medium; brown. Greensburgh, Mercer County. Quarry of Chas. 

Keeler & Son. Tenth Census. 26801. 

—— Triassic; blue-black; fine and compact. Near Woodsville, Mercer County. 

Quarry of J. L. Boroughs & Son. Tenth Census. 26823. 

— Triassic; light blue-gray; fine; very compact. Princeton, Mercer County. 
Thos. Jewell’s quarry. TenthCensus. 26842. 

—— Lower Silurian; dark blue-gray ; very fine and compact. Quarryville, Sus- 

sex County. Thos. J. Carr’s quarry. Tenth Census. 27071. 

—— Lower Silurian; dark blue-gray; fine and compact. Quarryville, Sussex 

County. Thomas J. Carr’s quarry. Tenth Census. 27072. 

— Greenish; coarse; compact. Near Danville, Warren County. E. Bulgin’s 

quarry. Tenth Census, 1880. 26587. 

Conglomerate. Dark reddish-brown and white mottled; coarse; very compact 

and hard. Boonton, Morris County. Tenth Census, 1880. 27082. 

—— Coarse; ferruginous. Near May’s Landing, Atlantie County. Tenth Census, 

1830. 26846. 

—— Darkreddish-brown and white mottled ; coarse ; very compact and hard. Near 

Morristown, Morris County. ‘Tenth Census, 1#50. 26957. 

Slate. Black. Princeton, Mercer County. Quarry of S.Margerum. Tenth Cen- 
sus, 1880. 26763. 

NEW MEXICO. 

Gypsum. White; darkspotted. Bernalillo(?), BernalilloCounty. J.S. F. Batchen, 
1883. 28586. 

Pumice. Coarse; red. Used to some extent for purposes of rough construction. 

From quarries 3 miles south of Santa Fé, Santa Fé County. Santa Fé quarry. 

Tenth Census, 1880. 26234. 

Rhyolite tuff. Light colored; softand porous. Santa Fé, Santa Fé County. Tenth 

Census, 1880. 26233. 

Sandstone. Coarse; light colored. Near Santa Fé, Santa Fé County. Santa Fé 

quarry. Tenth Census, 1880. 26231. 

—— Coarse; light reddish-brown. Santa Fé, Santa Fé County. Santa Fé auarry. 

Tenth Census, 1880. 26232. 

— Fine; reddish brown. aay Las Vegas Hot Springs, San Miguel County. 

John §S. F. Batchen, 1883. 28580. 

—— Fine; light red and white striped. Near Las Vegas Hot Springs, San Miguel 

County. John 8S. F. Batchen, 1883. 28582. 

— Very light gray; fine and compact. Near Las Vegas Hot Springs, San Miguel 

County. John 8S. F. Batehen, 1833. 28583. 

— Fine; light reddish-brown. Near Las Vegas Hot Springs, San Miguel County. 

John S. F. Batchen, 1888. 28584. 

— Dull red; friable. Near Albuquerque, Valencia County. El Rita quarry. 

John S. F, Batchen, 1884. 35570. 
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NEW YORK. 

Ophiolite [verdantique marble]. Coarsely granular; green and white speckled ; 

takes a high polish; commercially known as ophite marble. Port Henry, Essex 

County. Quarries of Burlington Manufacturing Company. Tenth Census, 1880, 

26672. 

Serpentine [ophiolite. Verdantique marble]. Green and white speckled; coarsely 

granular. Moriah, Essex County. Centennial, 1876. 17465. 

Dolomite [marble]. Archean; white; coarsely crystalline. Tuckahoe, Westchester 

County. J. M. Masterton’s quarry. Tenth Census, 1880. 26444. 

— Archean; white; coarsely crystalline. Tuckahoe, Westchester County. J. M. 
[se tn 

Masterton’s quarry. Tenth Census, 1880. 26445. 

— Archean; white; coarsely crystalline. Tuckahoe, Westchester County. Tuck- 

ahoe Marble Company. Tenth Census, 1880. 26414. 

— Archean; white; coarsely crystalline. Tuckahoe, Westchester County. Tuck- 

ahoe Marble Company. Tenth Census, 1880. 26413. 

— Archean; white; very coarsely crystalline. Pleasantville, Westchester 

County. Snow Flake Marble Company. Teuth Census, 1880. 26522. 

— Lower Silurian; white; coarsely crystalline. Sing Sing, Westchester County. 

Colonel Clark, 1880. 25205. 

— Lower Silurian; white; crystalline. Sing Sing, Westchester County. Tenth 

Census, 1880. 25011. 

— Archean; pure white; crystalline. South Dover, Dutchess County. E. A. 

Preston’s quarry, ‘Tenth Census, 1880. 26506. 

Limestone [marble] Gray, with pink spots; compact; fossiliferous. Used for fur- 

niture and interior decorative work. Chazy, Clinton County. Tenth Census, 

1880. 26925. 

—— Lower Silurian; dark, red spotted; compact; fossiliferous. Used for furni- 

ture and interior decorations. Near Plattsburgh, Clinton County. Burling- 

ton Manufacturing Company. Tenth Census, 1880. 26671. 

—— Upper Silurian; gray, with large fossils. Greensport, Columbia County. F. 

W. Jones’s quarry. Tenth Census, i860. 26074. qd ) ) 

— ‘Warwick marble;” red mottled; very coarsely crystalline. 6 by 6 by 1 

inch. Orange County. United States General Land Office, 1882. 27258. 

Magnesian limestone [marble]. Lower Silurian; nearly black; fossiliferous. 

Near Saratoga, Saratoga County. Prince Wing’s quarry. Tenth Census, 1880. 

26089. 

—— Lower Silurian; black; very fine and compact. South Glens Falls, Saratoga 

County. Thomas Reynolds’s quarry. Tenth Census, 1880. 26112. 

— Archean; blue-gray; coarsely crystalline. Near Gouverneur, Saint Lawrence 

County. Gouverneur Marble Company. Tenth Census, 1850. 26942. 

Calcareous dolomite {marble ]. Upper Silurian; gray; fossiliferous. Used in the 

construction of Lenox Library building, New York City. Lockport, Niagara 

County. R. & J. Carpenter’s quarry. Tenth Census, 1880. 26506. 

Limestone. Lower Silurian; mottled blue-gray; compact. Sandy Hill, Washing- 

ton County. Sandy Hill quarry. Tenth Census, 1880. 26828. 

— Lower Silnrian; gray; semi-crystalline. Lowville, Lewis County. IL. H. Car- 

ter’s quarry. Tenth Census, 1880. 26980. 

—— Devonian; dark gray; fossiliferous. Syracuse, Onondaga County. Centennial. 

1876. 17471. 

—— Devonian; light drab; fossiliferous. Williamsville, Erie County. J.B. Young’s 

quarry. Tenth Census, 1880. 26622. 
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Limestone. Devonian; gray; finely fossiliferous; compact. Williamsville, Erie 

County. W. Foglesanger’s quarry. Tenth Census, 1800. 26623. 

Magnesian limestone. Lower\Silurian; dark blue-gray ; fossiliferous. South Glens 

Falls, Saratoga County. Quarry of Thomas Reynolds & Co. Tenth Census, 

1880. 26111. 

Lower Silurian; dark blue-gray; compact. Near Crown Point, Essex County. 

Frank Clark’s quarry. ‘Tenth Census, 1880. 26123. 

Lower Silurian; nearly black; compact. Willsborough Point, Essex County. 

Centennial, 1876. 17519. 

Lower Silurian ; fine; dark gray; nearly black. Willsborough, Essex County. 

Lake Champlain Quarry Company. ‘Tenth Census, 1880, 26128. 

Lower Silurian; dark drab; fossiliftrous. Three Mile Bay, Jefferson County, 

QO. Fish’s quarry. Tenth Census, 1880. 26279. 

Lower Silurian; gray; finely fossiliferous; compact. Near Prescot, Oneida 

County. Evan T. Thona’s quarry. Tenth Census, 1880. 26329. 

Lower Silurian; fine; dark gray; nearly black. Amsterdam, Montgomery 

County. James Griswold’s quarry. Tenth Census, i880. 26238. 

Lower Silurian; dark gray; fossiliferous. Amsterdam, Montgomery County. 

D.C. & N. Hewitt’s quarry. Tenth Census, 1880. 26239. 

Lower Silurian; dark gray ; fossiliferons. Canajoharie, Montgomery County. 

Sharper’s quarry. Tenth Census, 1880. 26240. 

Upper Silurian; fine; black; compact. Schoharie, Schoharie County. Z. 

Brown’s quarry. Tenth Census, 1880. 26310. 

Devonian; fine; dark gray; compact. Cobleskill, Schoharie County. Quarry 

of Reilly & Scanlan. Tenth Censns, 1880. 25909. 

Upper Silurian; fine; dark gray; nearly black. Howe’s Cave, Schoharie 

County. Howe’s Cave Association. Tenth Census, 1880. 26149. 

Upper Silurian; fine; black. Howe’s Cave, Schoharie County. Howe’s Cave 

Association. ‘Tenth Census, 1880. 25841. 

Upper Silurian ; fine; dark gray; nearly black. Howe’s Cave, Schoharie County. 

Tlowe’s Cave Lime and Cement Company. Tenth Census, 1880. 25908, 

Devonian; dark gray ; fine and compact. Springfield Centre, Otsego County. 

McCabe quarry. Tenth Census, 1880. 25763. 

Devonian; gray; compact: fossiliferous. Onondaga, Onondaga County. 

Quarry of tlughes Bros. & Co. Tenth Census, 1880. 26372. 

Devonian ; gray; compact; fossiliferous. Fairmont, Onondaga County. J. 

Connor’s quarry. Tenth Census, 1880. 26354. 

Devonian; gray; semi-crystalline. Indian Reservation, Onondaga County. 

Adam Nie’s quarry. Tenth Census, 1880. 27069. 

Devonian ; dark gray; fine and compact. Auburn, Cayuga County. Quarry 

of Goodrich & Son. Tenth Census, 1880. 26389. 

Devonian ; nearly black; fine and compact. Union Springs, Cayuga County. 

A. B. Miles’s quarry. Tenth Census, 1880. 26402. 

Devonian; nearly black; fine and compact. Waterloo, Senéeca County. L. 

Thomas’s quarry. Tenth Census, 1880. 26430. 

Devonian; nearly black; fine and compact. Waterloo, Seneca County. J. 

Emmett’s quarry. Tenth Census, 1880. 26431. 

Devonian; dark gray; fine; compact. Le Roy, Genesee County. L. D. 

Howell’s quarry. ‘Tenth Census, 1889. 26511. 

Devonian; dark mottled; compact. Buffalo, Erie County. J. B. Younes 

quarry. Tenth Census, 1880. Two specimens. 26621. 
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Magnesian limestone. Blue-gray; fine; compact. Kingston, Ulster County. 

Quarry of Noon & Madden. Tenth Census, 1880. 26617. 

Dolomite. Upper Silurian; dark drab; fine; compact. Rochester, Monroe County, 

J. B. Pike’s quarry. Tenth Census, 1080. 26454. 

Calcareous dolomite. Upper Silurian; drab; finely fossiliferous. Lockport, Ni- 

agara County. R. & J. Carpenter’s quarry. Tenth Census, 1880. 26513. 

Biotite granite. Vine; light gray. Garrison, Putnam County. A.C. King’s quarry, 

A.C. King, 1883. | 27531. 

Hornblende mica granite. Coarse; bright red. Grindstone Island, Jefferson 

County. R. Forsyth’s quarry. Tenth Census, 1880. 27024. 

Norn.—Two large beautiful pillars of this stone are in the senate cham- 

ber of the capitol building at Albany, N.Y. 

Hornblende gneiss. Medium; dark gray. Glenville, near Tarrytown, Westchester 

County. Sackett’s quarry. Tenth Census, 1880. 26455. 

Biotite gneiss. Medium; banded gray and white. Near Hastings, Westchester 

County. Quarry of Munson & Co, Tenth Census, 1880. 26521. 

Gneiss. Coarse; greenish gray. Suffern, Rockland County. Copeland quarry. 

Tenth Census, 1880. 270850. 

Worite. Coarse; dark greenish gray, with blue irridescent spots. Quarries of the 

Au Sable Granite Company, Keeseville. C.D. Walcott, 1887. 38740. 

This stone, which is known commercially as ‘‘Au Sable granite,” con- 

sists essentially of the mineral labradorite and hypersthene. When polished 

the bluish iridescence from the labradorite is very noticeable. It is a 

beautiful stone for polished columns and pilasters. 

Sandstone. Devonian; brown; very fineand compact. Roxbury, Delaware County. 

Quarry of Robinson & Soop. Tenth Census, 1880. 25626. 

—— Devonian; brown; very fine and compact. Roxbury, Delaware County. Lb. DB. 

Boughton’s quarry. Tenth Census, 1880. 25627. 

—— Devonian; gray ;fineand compact. Margarettville, Delaware County. Quarry 

of Grant Bros. Tenth Census, 1880, 25628. 

— Devonian; two specimens; brownish-gray and olive-tinted ; fine and compact. 

Phenicia, Ulster County. J. L. MeGrath’s quarry. Tenth Census, 1880. 

25635. 

—— Devonian; brownish gray; fine and compact. Snider Hollow, Ulster County. 

Quarry of Jamieson Bros. Tenth Census, 1880, 25639. 

—— Devonian; dark blue-gr ), fine and compact. Pheenicia, Ulster County. 

Quarry of Delemater & House. Tenth Census, 1880. 25640. 

—— Devonian; dark blue-gray; fine and compact. Phoenicia, Ulster Connty. J. 

McGrath’s quarry. Tenth Census, 1880. 25641. 

—— Devonian; dark blue-gray; fine and compact. Cold Brook Hollow, Ulster 

County. Quarry of Lane & Co. Tenth Census, 1880. 25670. 

—— Devonian; dark blne-gray ; fine and compact. Near Boiceville, Ulster County. 

Quarry of Hewitt Boice. Tenth Census, 1880. 25671. 

— Devonian; dark blue-gray; fine and compact. Broadhead’s Bridge, Ulster 

County. Quarry of Cornish& Rowe. Tenth Census, 1880. 25672. 

—— Devonian; dark blue-gray; fine and compact. Broadhead’s Bridge, Ulster 

County. Quarry of W. Davis. Tenth Census, 1880, 25675. 

——— Devonian; dark blue-gray; fine and compact. Broadhead’s Bridge, Ulster 

County. Quarry of Hemgerford & Boice. Tenth Census, 1880. 25674. 

-—— Devonian; dark blue-gray; fine and compact. Stony Hollow, Ulster County. 

Sweeney’s quarry. Tenth Census, 1880, 25704, 
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Sandstone. Devonian; dark blue-gray; fine and compact. Woodstock, Ulster 

County. N. Wolven’s quarry. Tenth Census, 1830. Two specimens, 20755. 

Devonian ; dark blue-gray ; fine and compact. Hallihan’s Hill, Ulster County. 

Quarry of Leahey & Co. Tenth Census, 1880. 25759. 

Devonian; dark blue-gray ; fine and compact. Ilighwoods Hill, Ulster County. 

Quarry of Green & Co. Tenth Census, 1880. 25760. 

Devonian; dark blue-gray; fine and compact. West Ilurley, Ulster County. 

L. Lawson’s quarry. Tenth Census, 1880. 25761. 

Devonian; dark blue-gray; fine and compact. Saw Kill, Ulster County. D. 

Henderson’s quarry. Tenth Census, 1880. 25842. 

Devonian; very dark bluish-drab; fine and compact. Steeney Kill, Ulster ? . J , 

County. R. Dunn’s quarry. Tenth Census, 1880. 25843. 

Devonian; blue-gray; fine and compact. Bristol Hill, Ulster County. T. 

Grant’s quarry. Tenth Census, 1880. 26150. 

Devonian; dark blue-gray ; fine and compact. Morgan Hill, Ulster County. 

J. Seully’s qnarry. Tenth Census, 1880. 25244, 

Devonian; dark blue-gray; fine and compact. Quarryville, Ulster County. 

Quarry of Mason & Mack. Tenth Census, 1880, 25526. 

Devonian; dark blue-gray; fine and compact. Quarryville, Ulster County. 

Quarry of Cunningham Bros. Tenth Census, 1880. 25927. 

Devonian; blue-gray ; fine and compact. Quarryville, Ulster County. Quarry 

of Peter Daly & Co. Tenth Census, 1880. 25928. 

Devonian ; blue-gray ; fine and compact. Near Iluntersland, Schoharie County, 

Middleburgh Bluestone Company. Tenth Census, 1880. 26196. 

Lower Silurian; compact; reddish. Hammond, Saint Lawrence County. J. 

Finnegan’s quarry. Tenth Census, i880. 26278. 

Upper Silurian ; fine; light gray. Camden, Oneida County. N. Beebe’s quarry. 

Tenth Census, 1880, 26280. , 

Upper Silurian; fine; light reddish-brown. Albion, Orleans County. G. 
Brady’s quarry. Tenth Census, 1880. 26496. 

Upper Silurian ; fine; light reddish-brown. Albion, Orleans County. Albion 
and Medina Sandstone Company. Tenth Census, 1880, 26497. 

Upper Silurian ; fine ; light reddish-brown. Hulberton, Orleans County. <A. J. 
Squires’s quarry. Tenth Census, 1880. 26498. 

Upper Silurian; fine; very light reddish-brown. Medina, Orleans County. A. 

J. MeCormick’s quarry. Tenth Census, 1880, 26514. 

Fine; very light reddish brown. Hulberton, Orleans County. Quarry of 

O’Brien & O’Reilly. Tenth Census, 1880. 26515. ? 

Upper Silurian; fine; light colored. Medina, Orleans County. Quarry of 

Kearney, Barrett & Co. Tenth Census, 1880. 26516. J) 

Upper Silurian ; fine; light colored. Medina, Orleans County. JI. Holloway’s 

quarry. Tenth Census, 1880. 26518. 

Upper Silurian; fine; light reddish-brown. Medina, Orleans County. P. Ho- 
ran’squarry. Tenth Census, 1880. 26519 

Upper Silurian ; fine; very light gray. Medina, Orleans County. P. Horan’s 

quarry. Tenth Census, 1880. 26520. 

Upper Silurian. 12-incheube. Albion, Orleans County. Quarry of G.S.Brady 

wis ilbert S. Brady, 1884. 35705. & Co. Gilbert S. Brady, 1884. 3570 

Devonian; fine; gray. Corning, Steuben County. L. Field’s quarry. Tenth 

Census, 1880. 26712. 
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Sandstone. Devonian; fine; blue-gray. Pultney, Steuben County. W. Wagener’s 
quarry. Tenth Census, 1880. 26761. 

—— Devonian; fine; blue-gray. Atwater, Cayuga County. J.G. Baeger’s quarry, . 

Tenth Census, 1880. 26401. 

—— Upper Silurian; reddish brown; medium. Albion, Orleans County. G. Brady’s 

quarry. Tenth Census, 1880. 26494. . 

—— Upper Silurian; fine; reddish brown. Albion, Orleans County. G. Brady’s 

quarry. Tenth Census, 1880. 26495. 

— Upper Silurian; fine; light gray. 10-inch cube. Lockport, Niagara County. 

C. Whitmore’s quarry. Tenth Census, 1880. 27341. 

— Upper Silurian; fine; light colored. Lockport, Niagara County. C. Whit- 

more’s quarry. Tenth Census, 1880. 26517. 

—— Devonian; very dark drab and dark blne-gray ; fine and compact. ‘Two speci- 

mens. Otsego Lake, Otsego County. J. Wood’s quarry. Tenth Census, 

1880. 25762. 

— Devonian; fine; blue-gray. Oneonto, Otsego County. LL. Orr’squarry. Tenth 

Census, 1880. 26798. 

—— Triassic; medium; reddish brown. Near Nyack, Rockland County. N. Puft’s 

quarry. Tenth Census, 1880. 26590. 

— Devonian; fine; dark blue-gray. Near West Brookville, Sullivan County. 

West Brockville quarry. Tenth Census, 1880. 26618. 

—— Devonian; fine; dark blue-gray. Near West Brookville, Sullivan County. 

West Brockville quarry. Tenth Census, 1880. 26619. 

—— Devonian; fine; gray. Twospecimens. Near Liberty, Sullivan County. J. 

J. Fuller’s quarry. Tenth Census, 1830. 26432. 

—- Devonian; fine; light gray. Belfast, Allegany County. J.Lang’s quarry. 

Tenth Census, 1880. 26749. 

—— Devonian; fine; dark drab. Guilford Centre, Chenango County. L. W. 

Smith’s quarry. Tenth Census, 1880. 26750. 

—— Devonian; fine; gray. Guilford, Chenango County. Mrs. W. W. Davis’s 

quarry. Tenth Census, 1850. 26751. 

—— Devonian; fine; blue-gray. Trumansburgh, Tompkins County. Quarry of Du- 

mont & Cusie. Tenth Census, 1880. 26760. 

—— Devonian; fine; gray. Ithaca, Tompkins County. MeClune’s quarry. Tenth 

Census, 1880. 26734. 

—— Devonian; fine; light gray. Watkins Glen, Schuyler County. Northern Cen- 

tral Railroad Company. Tenth Census, 1880. 26736. 

—— Devonian; blue-gray; fine and compact. Near Reedsville, Albany County. 

Kk. Udell’s quarry. ‘Tenth Census, 1880. 26151. 

— Lower Silurian; dark blue-gray; fine and compact. Schenectady, Schenec- 

tady County. Upper Aqueduct Quarry Company. Tenth Census, 1880. 26075. 

—— Fine; blue-gray. Olean, Cattaraugus County. Milo Cook’s quarry. Tenth 

Census, 1880. 26651. 

Quartzite. Cambrian; light colored; fine and compact. Fort Any, Washington 

County. J. White’s quarry. Tenth Census, 1880, 25946. 

—— Potsdam; compact; light red. Near Potsdam, Saint Lawrence County. Pots- 

dam quarry. Tenth Census, 1880. 26268. 

Argillaceous sandstone. Devonian; fine; blue-gray. Warsaw, Wyoming County. 

Quarry of Morris & Son. Tenth Census, 1880. 26650. 

Slate. Purple. Middle Granville, Washington County. Albany Slate Company. 

Tenth Census, 1880, 25945. 
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Slate. Green. 4 by 4 by 3 inches. Hampton, Washington County. Quarry of D. 

Williams & Brothers. Tenth Census, 1880. 25973. 

— Red. 4by4by l}inches. Hampton, Washington County. Quarry of L.J. 

Warren. Tenth Census, 1880. 25974. 

—— Green. 4 by 4 by 2} inches. Hampton, Washington County. New England 

Quarry Company. Tenth Census, 1880, 25976. 

—— Purple. 4by4 by 1}ineches. Hampton, Washington County. New England 

Quarry Company. ‘Tenth Census, 1880. 25977. 

—— Dullred. 4by4byl}inches. Middle Granville, Washington County. Mid- 

dle Granville Quarry. Tenth Census, 1880. 25978. 

— Brightred. 4by 4 by 1 inch. Granville, Washington County. Tenth Cen- 

sus. 20979. 

—— Brightred. 4by4 by Linch. Granvilie, Washington County. North Bend 

Quarry Company. ‘Tenth Census, 1880. 25930. 

— Dull, reddish brown. 4 by 4 by 14 inches. Middle Granville, Washington 

County. Penrhyn Slate Company. Tenth Census, 1880. 25981. 

— Dull, reddish brown. 4 by 4 by 14: inches. Middle Granvillo, Washington 

County. Penrhyn Slate Company. Tenth Census, 1880. 25982. 

— Greenish. 4by 4 by Linch. Middle Granville, Washington County. Penrhyn 

Slate Company. ‘Tenth Census, 1880. . 25983. 

—_ Greenish, purple and blue-black. Sixspecimens. Slabs 8inchessquare. Cen- 

tennial, 1876. 26032. 

— Grayishbrown. 4 by3 by2 inches. Salem, Washington County. Salem Slate 

Company. ‘Tenth Census, 1880. 26052. 

— Greenish. Slab 8 inches square, and 4 by 4 by Linch. Twospecimens. Gran- 

ville, Washington County. Warren Slate Company. Centennial, 1876. 

27001. 

Calcareous sandstone. Devonian; fine; very light gray. Two specimens. Can- 

nisteo, Steuben County. J.Mullen’s quarry. Tenth Census, 1880. 26706. 

— Devonian; tine; blue-gray. Covert, Seneca County. C. O.Ogden’s quarry. 
Tenth Census, 1880. 26735. 

NORTH CAROLINA. 

Steatite. Fine; compact; light greenish gray. Used for ‘‘ white earth” and French 

chalk. Nantahalabh, Swain County. ‘Tenth Census, 1880. 26137. 

—— Fine compact; light greenish gray. Used as above. Seven miles northeast of 

Murphy, Cherokee County. W. C. Kerr, 1883. 27654. 

Steatite [soapstone]. Coarse; compact; dark gray. Near Greensborough, Guil- 

ford County. W.C. Kerr, 1883. 27662. 

—— Coarse; compact; blue-gray. Ball Mountain, Ashe County. J. Hardin’s 

quarry. J. B. Colvan, 1888. 28168. 

—— Fine; light blue-gray; schistose. Myatt’s Mill, Wake County. (Through W. 

S. Yates.) 1884. 36853. 

—— Coarse; porous; blue-gray. Alamance County. W.C. Kerr, 1887. 27664. 

Limestone [marble]. Dark blue-gray ; crystalline. Cherokee County. 36142. 

—— Archean; light pink ; greenish spots; crystalline. 74by 6 by 2 inches, Chero- 

kee County. 27822. 

—— Archean; blue-gray; crystalline. Near Murphy, Cherokee County. Valley 

River Mining Company. W. HL. Kerr, 1883. 27655. 
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Limestone [marble]. Archean; blue-gray; crystalline. Walley Town, Cherokee 

County. S. Whittaker’s quarry. W. H. Kerr, 1883. 27056. 

—— Archean; light blue-gray; finely crystalline. Nottla, Cherokee County. 

Centennial, 1876. 17512. 

—— Archean; dark gray; crystalline. Near Valley Town, Cherokee County.  T. 

Young’s quarry. ‘Tenth Census, 1880. 27658. 

—— Archean; light pink; finely crystalline. Two specimens. Red Marble Gap, 

Macon County. W. H. Kerr, 1883. 27659. 

—— Archean; light pink, with greenish mottling; crystalline. Nantahalah, 

Swain County. Centennial, 1876. 17513. 

Siliceous dolomite. Archean; red; compact. Warm Springs, Madison County. 

W.C. Kerr, 1883. 27605. 

Magnesian limestone. Archiean; dark mottled; fine; compact. Warm Springs, 

Madison County. Tenth Census, 1880. 27604. 

Shell limestone. Eocene; coarse; cellular. 12-inch cube. New Berne, Craven 

County. Centennial, 1876. 25345. 

—— Eocene; coarse; cellular. New Berne, Craven County. ‘Tenth Census, 1880. 

27624. 

—— Hocene; light colored; cellular. Rocky Point, Pender County. Quarry of 

French Brothers. Tenth Census, 1880. 27625. 

imestone. ‘chean; blue-eray ; crystalline. ear Murphy, Cherokee County. L ton Archean; blue-gray ; crystal] N Murphy, Cherokee County 

Valley River Mining Company. W.H. Kerr, 1883. 27655. 

Biotite granite. Medium; pink. Louisburgh, Franklin County. Colonel Ruffin’s 

quarry. W.C. Kerr, 1883. 27633. 

— Fine; pinkish gray. Louisburgh, Franklin County. W.C. Kerr, 1883. 27600. 

— Medium; pink. Cedar Rock, Franklin County. W.T. King’s quarry. W.H. 

Kerr, 1883. 27636. 

—— Coarse; porphyritic; pink and yellowish spotted. Contentnea Creek, Wilson 

. County. W.H. Kerr, 1883. 27626. 

— Fine; light gray. Nine miles south of Warrenton, Warren County. J. S. 

Smith’s quarry. W.H. Kerr, 1883. 27649. 

— Medium; gray. Lexington, Davidson County. C.H. Scott, 1883. 27594. 

— Medium; gray. Lexington, Davidson County. C.H. Scott, 1885. 27596. 

— Fine; gray. Alamance County. C.H.Scott, 1883. 27597. 

— Fine; gray. Alamance County. C.H. Scott, 1883. 27599. 

— Fine; light gray. Seven miles below Asheville, Buncombe County. W.C. 

Kerr, 18838. 27606. 

— Medium; gray. Oxford, Granville County. J.H.Horner’s quarry. W.C. Kerr, 

1883. 27632. 

— Coarse; light gray. Mount Airy, Surry County. R.S.Gilmer’s quarry. W. 

H. Kerr, 1883. 27613. 

— Coarse; gray. Near Charlotte, Mecklenburgh County. W. Phifer’s quarry. 

W. C. Kerr, 1883. 27589. : 

—— Medium; gray. Near Charlotte, Mecklenburgh County. W. C. Kerr, 1883- 

27590. 

— Medium; gray. Charlotte, Mecklenburgh County. W. C. Kerr, 1883. 27591. 

— Coarse; gray. Davidson College, Mecklenburgh County. L. Pott’s quarry. 

W.H. Kerr, 1883. 27644. 

—— Fine; gray. Near Gastonia, Gaston County. Quarry of Holland & Paysour. 

W. 1H. Kerr, 1880. 27629. 
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Biotite granite. Fine; light gray. Near Gastonia, Gaston County. J. HWawkin’s 

quarry. W. H. Kerr, 1880. 27621. 

— Coarse; gray. Three miles north of Garibaldi, Gaston County. C. L. Hope’s 

quarry. W.H. Kerr, 1830. 27620. 

—— Medium; light gray. Near Winston, Forsyth County. Mrs. Charles’s quarry. 

W.H. Kerr, 1883. 27614. 

— Medium; greenish gray. Buel Horn Falls, Harnett County. Quarry of Hick 

& Lobdell. W.H. Kerr, 1883. 27653. 

—— Fine; gray. Mooresville, Iredell County. J.C. Hargrave’s quarry. W. H. 

Kerr, 1883. 27646. 

— Coarse; indistinctly porphyritic; gray. Mount Mourne, Iredell County. J. 

H. Reid’s quarry. W.H. Kerr, 1883. 27645. 

— Medium; eray. Greensborough, Guilford County. C.H. Scott, 1883. 27629. 

— Medium; gray. Greensborough, Guilford County. C. H. Scott, 1883. 27630- 

— Coarse; greenish with large porphyritic erystals of pinkish feldspar. Rock- 

ingham, Richmond County. W.C. Kerr, 1883. 27610. 

— Coarsely porphyritic; pinkish and olive-green. ‘Two and a half miles west of 

Rockingham, Richmond County. Cheraw and Chester Railroad. W.C. Kerr, 

1883. 27640. 

— Gray; coarsely porphyritic, with light pink feldspars. Foot cube. Anson 

County. Centennial, 1876. 25509. 

Muscovite granite. Fine; light gray. Warrenton, Warren County. N. M. Nor- 

wood’s quarry. W.H. Kerr, 1883. 27648. 

Granite. Medium; very light pink. Near Salisbury, Rowan County. W.C. Kerr, 

1883. 27601. 

Medium ; very light gray. Salisbury, Rowan County. J.J. Bassingo’s quarry. 

W. H. Kerr, 1883. 27615. 

— Medium; very light pinkish gray. Ten miles south of Salisbury, Rowan 

County. J.J. Bassingo’s quarry. W.H. Kerr, 1880. 27617. 

— Fine; pink. Hillsborough, Orange County. A. W. Grabam’s quarry. W.C. 
Kerr, 1883. 27631. 

Biotite muscovite granite. Medium; light pinkish gray. Nineteen miles south of 

Salisbury, Rowan County. J.J. DBassingo’s quarry. W.H. Kerr, 1883. 27616. 

Hornblende biotite granite. Coarse; gray with light green spots. Near Charlotte, 

Mecklenburgh County. T.Graham’s quarry. W.C. Kerr, 1883. 27588. 

Biotite gneiss. Medium; gray. Near Shelby, Cleveland County. C. Hendrick’s 
quarry. W.H. Kerr, 1880. 27623. 

— Gray; porphyritic. IHenry’s Station, McDowell County. Western North Car- 

olina Railroad. W.H. Kerr, 1883. 27637. 

— Coarse; gray. Hickory, Caldwell County. G.W. Harper’s quarry. W. H. 
Kerr, 1883. 27641. 

—— Coarse; pinkish gray. Three and a half miles north of Toisnot, Wilson 

County. P. Linehan’s quarry. W.H. Kerr, 1883. 27627. 

— Medium; dark gray. Henderson, Vance County. W. C. Kerr, 1883. 27603. 

—- Very coarse; light greenish gray. Near Danbury, StokesCounty. W. H. Kerr, 

1883. 27612. 

— Medium; dark gray. Poison Springs, Iredell County. J. Linster’s quarry. 

Wi. H. Kerr, 1883. 27642. 

-— Fine; light gray. Raleigh, Wake County. State quarries. W.C. Kerr, 1883. 
ee 

, 27660. 
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Biotite gneiss. Fine; light gray. Near Raleigh, Wake County. W.C. Kerr, 1883. 

29639. 

—— Coarse; light gray; indistinctly porphyritic. Ten miles north of Greens- 
borough, Guilford County. C. H. Scott, 1883. 27593. 

—— Medium; light gray. Jamestown, Guilford County. C.H. Scott, 1883. 27611. 

Gneiss. Fine; pink. Concord, Cabarrus County. W.H. Kerr, 1880. 27619. 

Hornblende biotite gneiss. Medium; dark gray. Near Alexander, Buncombe 

County. W.C. Kerr, 1883. 27607. 

— Medium; dark gray. Davidson College, Mecklenburgh County. D. Slonn’s 
quarry. W.H. Kerr, 1883. 27643. 

Gneiss. Fine; red and light mottled. Mooresville, Iredell County. Quarry of 
McNeilly & McPherson. W.H. Kerr, 1885. 27647. 

Hornblende gneiss. Tine; light greenish gray. Morgan ton Depot, Burke County. 

Avery’s quarry. “W. TH. Kerr, 1883. 27639. 

Quartz porphyry [leopardite]. White; black spotted; 4 by 4 by 14 inches. Near 
Charlotte, Mecklenburgh County. W.J. Yates quarry. Tenth Census, 18°0. 25840. 

— Nearly white with dark spots. Charlotte, Mecklenburgh County. Centennial 

1876. 10770. 

These porphyries take the popular name ‘‘leopardite” from their spot- 

ted appearance. In some cases the coloring material instead of being 

arranged in oval spots takes most delicate dendritic or fern-like forms. 

They are very hard and consequently used only for purposes of rough con- 

struction. 

Sandstone. Triassic; fine: reddish brown. Wadesborough, Anson County. W. C. 

Kerr, 1883. 27608. 

—— Triassic; fine; light brown. Sanford, Moore County. J. W. Scott’s quarry. 

W. H. Kerr, 1883. 27634. 

— Triassic; fine; light brown. Egypt, Chatham County. J. Legroves’s quarry. 

W. H. Kerr, 1883. 27635. 

— Triassic; light colored; medium. Durham, Durham County. Trap quarry 

W.C. Kerr, 1883. 27651. 

—— ‘Triassic; fine; reddish brown. Near Durham, Durham County. Quarry of 

Needham & McPherson. W. C. Kerr, 1883. 27652. 

—— ‘Triassic; fine; very light brown. Near Morrisville, Wake County. Gift of 

the county through W.S. Yeates, 18384. 36802. 

—— I'ine; gray; 10-inch cube. Raleigh, Wake County. Centennial 1876. 17475. 

OHIO. 

Limestone. Lower Silurian; dark gray. 12 by 13 by 7 inches. Centennial, 1876. 

25195. 

— Lower Silurian; dark gray. 14 by 14 by 8 inches. Centennial, 1876. 25199. 

— Devonian; drab; fine; compact. Kelley’s Island, Erie County. Quarry of 

Kelley & Co. Tenth Census, 1880. 26284. 

— Devonian. Bellefontaine, Logan County. Quarry of Angel, Miller & Co. 

Tenth Census, 1880. 27162. 

— Carboniferous; drab; fine; compact. Two specimens. Bellaire, Belmont 

County. Samuel Rowe’s quarry. Tenth Census, 1880. 25613. 

—— Upper Silurian; light colored. 12-inch cube. Covington, Miami County. T. 

W. Butt’s quarry. Tenth Census, 1880. 27200. 

—— Upper Silurian; dark mottled; fine-grained. Two specimens. Piqua, Miami 

County. Quarry of H. Clark & Son. Tenth Census, 1880. 25317. 
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Limestone. Carboniferous; dark; compact; fossiliferous. Zanesville, Muskingum 

County. Philip Moran’s quarry. Tenth Census, 1880. 25535, 

— Sub-Carboniferous; light colored; fine; compact. Two specimens. Newton- 

ville, Muskingum County. T. B. Townsend’s quarry. Tenth Census, 1880. 

25536. 

—— UpperSilurian; drab; fine and compact; pyritiferous. Twospecimens. Near 

Xenia, Greene County. W. McDonald’s quarry. Tenth Census, 1880. 25357. 

—— Upper Silurian; light colored; fine and compact. Two specimens. Near Day- 

ton, Montgomery County. Huffman Stone Company. Tenth Census, 1880. 

27163. 

—— Lower Silurian; dark mottled; fossiliferous. Two specimens. Hamilton, 

Butler County. Quarry of Kilfoyle & Joyce. Tenth Census, 1880. 25274. 

—— Upper Silurian; fine-grained; yellow spotted. Near Lumberton, Clinton 

County. W. F. Oglesbee’s quarry. Tenth Census, 1880. 25382. 

Bituminous dolomite. Devonian; light colored; fossiliferous. Two specimens. 

Point Marblehead, Ottawa County. Quarry of Clemons & Sons. Tenth Cen- 

sus, 1880. 26087. 

—— Upper Silurian; light colored; fine-grained and cellular. Two specimens. 

Near Fremont, Sandusky County. uarry of Quilter Brothers. Tenth Cen- , J J 
sus, 1880. 25283. 

— Devonian; drab; fine and compact. Sandusky, Erie County. Quarry of I. 

T. Davis. Tenth Census, 1880. 26084. 

— Devonian; drab; fine and compact. Sandusky, Erie County. W. Hubbard’s 

quarry. Tenth Census, 1380. 26085. 

— Devonian; drab; fine and compact. Twospecimens. Sandusky, Erie County. 

C. Schoepfie’s quarry. Tenth Census, 1880. 26086. 

— Devonian; light colored; fine; compact. Sandusky, Erie County. Ambrose 

Lieb’s quarry. Tenth Census, 1880. 26106. 

— Upper Silurian; light colored; fine-grained; cellular. Two specimens. Tif- 

fin, Seneca County. J.L. King’s quarry. Tenth Census, 1880. 25527. 

—— Upper Silurian; drab; fine; compact. Findlay, Hancock County. Quarry of 

Altman & Pressnell Company. Tenth Census, 1580. 25294. 

—— Upper Silurian; dark mottled; vesicular; semi-crystalline. Two specimens. 

Near Ottawa, Putnam County. J. Hager’s quarry. Tenth Census, 1580. 

25315. 

—— Upper Silurian; gray; laminated. Near Columbus Grove, Putnam County. 

J. Postlewait’s quarry. Tenth Census, 1880. 25338. 

—- Upper Silurian; brown mottled; fine-grained; compact. Two specimens. 

Bluffton, Allen County. Quarry of Ritzler & Greenwald. Tenth Census, 

18805) 25312: 

— Upper Silurian; brown; fine-grained; compact. Twospecimens. Near Lima, 

Allen County. J.Custer’s quarry. Tenth Census, 1830. 25313. 

-— UpperSilurian; dark drab; fine-grained ; compact. Near Lima, Allen County. 

B. A. Armentrout’s quarry. Tenth Census, 1880. 25337. 

—— Upper Silurian; dark mottled; fine-grained. Two specimens. Lima, Allen 

County. William Pugh’s quarry. Tenth Census, 1880. 25320. 

—— Upper Silurian; light colored; fine and compact. Two specimens. Near 

Urbana, Champaign County. D. W. Happersett’s quarry. Tenth Census, 

1880. 25296. 

—— UpperSilurian; very light brown; fine and compact. Twospecimens. Green- 

field, Highland County. Quarry of G.I. Rucker & Son. Tenth Census, 

1880. 25381. : 

H. Mis. 170, pt. 237 
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Bituminous dolomite. Upper Silurian; browu; fine-grained; compact. “‘T'wo spee- 

imens. Lexington, Highland County. Mrs. L. Dunn’s quarry. Tenth Census, 

1880. 25427. 

Dolomite. Devonian. Light colored; fine-grained; compact. Two specimens. 

White House, Lucas County. Quarry of Pray & Hall. Tenth Census, 1820. 

25282. 
— Devonian; drab; fine; compact. Two specimens. Near Weston, Wood 

County. L.S.Pugh’s quarry. Tenth Census, 1880. 25324. 

—— Upper Silurian; drab mottled; coarsely vesicular. Near Van Wert, Van Wert 

County. Palmer’s quarry. Tenth Census, 1880. 26510. 

—— Devonian; dark gray; fine-grained; compact. Twospecimens. Marion, Ma- 

rionCounty. Quarryof Peters & Lawrence. Tenth Census, 1880. 25322. 

—— Devonian; dark; fine-grained compact. Two specimens. Marion, Marion 

County.. Quarry of Haberman & Riley. Tenth Census, 1880. 25323. 

—— Devonian; KAght colored; fine-grained; compact. Two specimens. Near 

Bellefontaine, Logan County. Quarry of Angel, Miller& Co. Tenth Census, 

1880. 25290. 

—— Upper Silurian; light colored; cellular. Two specimens, Near Springfield, 

Clarke County. Quarry of Moores & Co. Tenth Census, 1880. 27164. 

—— Upper Silurian; light drab; fine and compact. Springfield, Clarke County. 

J.Mowatt’s quarry. Tenth Census, 1880. 25293. 

— — Upper Silurian; drab; cellular. Springfield Clarke County. W. 8S. Thomp- 

son’s quarry. Tenth Census, 1880. 25291. 

— Upper Silurian; light drab and blue-gray. Two specimens. Yellow Springs, 

Greene County. W. Sroufe’s quarry. Tenth Census, 1880. 252y2. 

—— Upper Silurian; drab mottled; fine; compact. Eaton, Preble County. Quarry 

of Young & Christman. Tenth Census, 1880. 25268. 

Magnesian limestone. Devonian; drab; fine-grained; fossiliferous. Bloomville, 

Seneca County. A. Reichert’s quarry. Tenth Census, 1880. 25660. 

—— Upper Silurian; very light drab. Piqua River, Miami County. H. G. De- 

weese’s quarry. H. G. Deweese, 1883. 27514. 

—— Upper Silurian; bluish drab; fine and compact. Twospecimens. Covington, 

Miami County. Quarry of Butt & Battorf. Tenth Census, 1880. 27173. 

—— Devonian; drab; fine-grained; compact. Near Columbus, Franklin County. 

Quarry of Lilley & Poston. Tenth Consus, 1880. 25376. 

—— Upper Silurian; bluish drab; fine and compact. Near Dayton, Montgomery 

County. Hiiffman Stone Company. Tenth Census, 1880. 27175. 

—— Upper Silurian; bluish drab; fine and compact. | 12-inch cube. Near Dayton, 

Montgomery County. Huffman Stone Company. Tenth Census, 1880. 27175. 

—— Upper Silurian; light drab; fine and compact. Two specimens. Near Day- 

ton, Montgomery County. W. H. Huston’s quarry. Tenth Census, 1880. 

27192. 

—— Upper Silurian; drab; fine and compact. Two specimens. Near Dayton, 

Montgomery County. Huffman Stone Company. Tenth Census, 1880. 

25297. 

Siliceous dolomite. Upper Silurian; light and drab; fine-grained. Two speci- 

mens. Oovington, MiamiCounty. Quarry of N. W. Furnas. Tenth Census, 1880. 

25319. 

—— Devonian; dark; fine-grained; compact. Two specimens. Near Marion, Ma- 

rion County. F. Hinamon’s quarry. Tenth Census, 1880. 25321. 

—— Upper Silurian; light drab; finely cellular. Two specimens. Springfield, 

Clarke County. George H. Frey’s quarry, Tenth Census, 1880. 25295. 

. 
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Siliceous dolomite. Upper Silurian; drab; fine-grained. New Paris, Preble County. 

T. J. Smith’s quarry. Tenth Census, 1880. 25264. 

—— Upper Silurian; drab; fine-grained; compact. Two specimens. Euphemia, 

Preble County. I. J. Weaver’s quarry. Tenth Census, 1880. 20267. 

Ferruginous limestone. Carboniferous; dark; fine and compact. Twospecimens. 

Near Millersburgh, Holmes County. A. Geib’s quarry. Tenth Census, 1880. 

25449, 

Sandstone. Devonian; fine; gray. Monclova, Lucas County. §. Wagner’s 

quarry. Tenth Census, 1880. 25281. 

—— Circular slab, 3 feet 2 inchesin diameter and 34 inches thick. Amherst, Lorain 

County. Centennial, 1876. 25194. 

— Broken column, 12 inches at base by 20 incheshigh. Ambherst. Centennial, 

1876. 25193. 

—— Carved post, about 14 inches at base by 26 inches high. Amherst. Centennial, 

1876. 18931. z 

— Sub-Carboniferous; fine; light gray. Amberst, Lorain County. Amherst 

Stone Company. Tenth Census, 1880. 25472. 

— Sub-Carboniferous; fine; light gray. Amberst, Lorain County. Quarry of 

Worthington & Sons. Tenth Census, 1880. 25706. 

— Sub-Carboniferous; fine; light brown. Foot cube. Amherst, Lorain County. 

Centennial, 1876. 26034. 

— Sub-Carboniferous; light brown; medium. Amherst, Lorain County. Ohio 

Building Stone Company. J.S. IF. Batchen, 1883. 27357. 

—- Sub-Carboniferous; fine; light gray. Amherst, Lorain County. Colonel 

Clark, 1881. 25023. 

—— Sub-Carboniferous; fine; light gray. Aimbherst, Lorain County. Quarry of 

Haldeman & Son. Tenth Census, 1880. 25384. 

— Sub-Carboniferous; fine; light gray and very light brown; two specimens. } » 11ght gray y Us ; 1 
Amherst, Lorain County. J. Nicholl’s quarry. Tenth Census, 1880. 25385. 

— Sub-Carboniferous; very light buff; medium. Ambherst, Lorain County. Quar- 

ry of Wilson & Hughes. Tenth Census, 1850. 25421. 

—— Sub-Carboniferous; fine; light gray and buff. Two specimens. Elyrza, Lo- 

rain County. Quarry of Mussey & Co. Tenth Census, 1880. 25383. 

— Sub-Carboniferous; gray and very light brown. Two specimens. Near Elyria, 

Lorain County. J. Eschtruth’s quarry. Tenth Census, 1880. 20386. 

—— Sub-Carboniferous; Elyria, Lorain County. J. Weller’s quarry. Tenth Cen- 

sus, 1850. 25389. 

—— Sub-Carboniferous; fine; light colored, DBrowuhelm, Lorain County. Quarry 

of Worthington & Son. Tenth Census, 1880, 25707. 

— Sub-Carboniferous; medium; light buff. Ridgeville, Lorain County. H. L. 

Beebe’s quarry. ‘Tenth Census, 1880. 25471. 

—— Sub-Carboniferous; coarse; light colored. Independence, Cuyahoga County. 

J. R. Hurst’s quarry. Tenth Census, 1880. 25473. 

— Sub-Carboniferous; coarse; light colored. Bedford, Cuyahoga County. Bed- 

ford Stone Company. Tenth Census, 1880. 25458. 

— Sub-Carboniferous; fine; light colored. Brooklyn, Cuyahoga County. J. 

Hoehn’s quarry. Tenth Census, 1880. 25459. 

—— Sub-Carboniferous; medium; light colored. Independence, Cuyahoga County. 

Quarry of Wilson & Hughes. Tenth Census, 1830. 25456. 

—— Sub-Carboniferous; fine; light blue-gray. Newburgh, Cuyahoga County. 

Quarry of W. H. Caine, Tenth Census, 1880. 25457, 
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Sandstone. Sub-Carboniferous; light colored; medium. Two specimens. New- 
burgh, Cuyahoga County. Quary of Kdwards Brothers. Tenth Census, 1880. 
25433. . 

—— Sub-Carboniferous; light colored; medium. East Cleveland, Cuyahoga County. 
W. A. Neff’s Quarry. Tenth Census, 1880. 25423. 

—— Sub-Carboniferous; light colored; medium. Twospecimens. East Cleveland. 

Cuyahoga County. C. E. Reader’s quarry. Tenth Census, 1880. 25434. 

—— Sub-Carboniferous ; light colored; medium. East Cleveland, Cuyahoga 

County. J. Haycox’s quarry. Tenth Census, 1880. 25435. 

—— Sub-Carboniferous; fine; light gray. Slab, 4 by 38 feet. Euclid, Cuyahoga 

County. Forest City Stone Company. Centennial, 1876. 25195. 

—— Sub-Carboniferous; fine; blue-gray. Euclid, Cuyahoga County. J. Wagner’s 

quarry. Tenth Census, 1880. 253588. 

—— Sub-Carboniferous; fine; light blue-gray. Euclid, Cuyahoga County. Forest 

City Stone Company. Tenth Census, 1880. 25430. 

—— Sub-Carboniferous; fine; light blue-gray. Euclid, Cuyahoga County. Quarry 

of McFariand Brothers. Tenth Census, 1880. 25431. 

— Sub-Carboniferous; fine; very light gray. Euclid, CuyahogaCounty Quarry 

of Maxwell & Malone. Tenth Census, 1880. 25432. 

—— Sub-Carboniferous; fine; very light gray. Berea, Cuyahoga County. Colonel 

Clark, 1881. 25018. 

—— Sub-Carboniferous; fine; light gray. Three specimens. Berea, Cuyahoga 

County. McDermott and Berea Stone Company. Tenth Census, 1880. 25387. 

——- Sub-Carboniferous; light colored; medium. Three miles east of Berea, in Mid- 

dleburg Township, Cuyahoga County. B. Rafferty’squarry. Tenth Census, 

1880. 25390, 

— Sub-Carboniferous; fine; light gray. Foot cube. Berea, Cuyahoga County. 

Centennial, 1876. 26035. 

—— Sub-Carboniferous; fine; very light gray. Windsor, Ashtabula County. R.T. 

Stewart’s quarry. Tenth Census, 1880. 25391. 

— Sub-Carboniferous; fine; light gray and very light brown. Two specimens. 

Near Norwalk, Huron County. C.Grannell’s quarry. Tenth Census, 1880. 

20289. 

—— Sub-Carboniferous; fine; gray. Near Norwalk, Huron County. William Per- 

rin’s quarry. Tenth Census, 1880. 25284. 

—— Sub-Carboniferous; fine; light gray. Greenfield, Huron County. G. Grahaim’s 

quarry. Tenth Census, 1880. 25522. 

-— Carboniferous; coarse; buff. Twinsburgh, Summit County. .G. Parmelee’s 

quarry. Tenth Census, 1880. 25422. 

— Sub-Carboniferous; medium; light colored. Twospecimens. Peninsula, Summit 

County. EF. Schumacher’s quarry. Tenth Census, 1880. 25494, 

— Carboniferous; light yellow; medium. Akron, Summit County. J. Hugill’s 

quarry. Tenth Census, 1880. 25495. 

—— Sub-Carboniferous; fine; very light blue-gray. North Hampton, Summit 

County. Quarry of Hovey & Brown. Tenth Census, 1880. 25496. 

—— Carboniferous; light colored; medium. Windham, Portage County. Quarry 

of Case & King. Tenth Census, 1880. 25392. 

—— Sub-Carboniferous; fine; dark gray. Two specimens. Near Warren, Trum- 

bull County. Austin Flagstone Company. Tenth Census, 1880. 26509. 

—— Sub-Carboniferous; fine; light gray. Leesville, Crawford County. Leesville 
Stone Company. Tenth Census, 1880. 25534. 
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Sandstone. Sub-Carboniferous; light and dark brown. Two specimens. Bellville, 

Richland County. D. W. Zent’s quarry. Tenth Census, 1880. 25380. 

Sub-Carboniferous; fine ; very light gray. Plymouth, Richland County. Will- 

iam J. Bevier’s quarry. Tenth Census, #380. 25526. 

Sub-Carboniferous ; coarse ; red and pink. Two specimens. Mansfield, Rieh- 

land County. Quarry of C. Voetsci. Tenth Census, 1880. 25518. 

Sub-Carboniferous; medium; yellow. Mansfield, Richmond County. T. Cline’s 

quarry. Tenth Census, 1880. 25519. 

Sub-Carboniferous ; coarse; light colored. Weller, Richland County. S. 
Shively’s quarry. Tenth Census, 1880. 25520. 

Sub-Carboniferous ; fine; very light drab. Plymouth, Richland County. S. W. ? , fo) « ? d 

Tuttle’s quarry. Tenth Census, 1880. 25521. 

Carboniferous; medium; yellowish. Warwick, Wayne County. Walnut 

Grove Stone Company. Tenth Census, 1880. 25497. 

Sunb-Carboniferous ; fine; very light colored. Wooster, Wayne County. Quarry 

of Coe Brothers. Tenth Census, 1880. 25517. 

Carboniferous; light colored; medium. Near Massillon, Stark County. Quarry 

of Warthorst & Co. Tenth Census, 1880. 25468. 

Carboniferous ; light pink ; medium. Near Massillon, Stark County. Quarry 

of Warthorst & Co. Tenth Census, 1880. 25468. 

Jarboniferous; coarse; light colored. Near New Lisbon, Columbiana County. 
J. H. O’Mara’s quarry. Tenth Census, 1880. 25876. 

Carboniferous ; light colored; medium. Near Youngstown, Mahoning County. 

T. Connell’s quarry. Tenth Census, 1880. 25877. 

Carboniferous; fine; gray. Youngstown, Mahoning County. J. Holden's 
quarry. Tenth Census, 1880. 25878. 

Sub-Carboniferous; fine; very light gray. North Bloomfield, Morrow County. 

J. Flower’s quarry. Tenth Census, 1880. 25552. 

Sub-Carboniferous ; fine; very light gray. Iberia, Morrow County. Quarry 

of Crane Brothers. Tenth Census, 1880. 25553. 

Sub-Carboniferous ; fine; light colored. Two specimens. Mount Gilead, Mor- 

row County. B.S. Russell’s quarry. Tenth Census, 1£80. 25406. 

Sub-Carboniferous; fine ; light colored. Near Iberia, Morrow County. J. J. 
McClarren’s quarry. Tenth Census, 1880. 25875. 

Sub-Carboniferous ; coarse; dark yellow. Ten miles east of Mount Vernon, 

Howard Station, Knox County. I. Crichfield’s quarry. Tenth Census, 1880, 

25416. 

Carboniferous; fine; light colored. Foot cube. Berlin, HolmesCounty. Cen- 

tennial, 1876. 17472. 

Carboniferous ; medium; light colored. Near Millersburgh, Holmes County. 

W. H. Ling’s quarry. Tenth Census, 1880. 25450. 

Carboniferous; fine; light gray. Near Millersburgh, Holmes County. W. 
Cary’s quarry. Tenth Census, 1880. 25615. 

Carboniferous; light colored; medium. Near New Philadelphia, Tuscarawas 

County. Quarry of A. Mathias... Tenth Census, 1880. 25515. 

Carboniferous ; light colored. Near canal, Dover, Tuscarawas County. Tus- 

carawas Valley Coal and Iron Company. Tenth Census, 1880, 25516. 

Carboniferous; coarse; light colored. Near Carrollton, Carroll County. N.M. 

Smith’s quarry. Tenth Census, 1880. 25493. 

Sub-Carboniferous; fine; light blne-gray and light brown. Two specimers. 

Near Sunbury, Delaware County. HL. Fleckner’s quarry. Tenth Census, 

1880. 25378. 
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Sandstone. Sub-Carboniferous; fine; very light gray. Near Sunbury, Delaware 

County. C.B.Gaylord’s quarry. Tenth Census, 1880. 25379. 

— Snb-Carboniferous; medium; light pinkish. Near Newark, Licking County. 

C. Daugherty’s quarry. ‘Tenth Census, 1880. 25316. 

— Sub-Carboniferous; coarse; buff. Near Newark, Licking County. C. Daugh- 

erty’s quarry. Tenth Census, 1880. 25318. 

—— Sub-Carboniferous; coarse ; light colored. Near Newark, Licking County. O. 

Z. Hillery’s quarry. Tenth Census, 1880. 25336. : 

—— Sub-Carboniferous; fine; very light gray; olive-tinted. Newark, Licking 

County. J.Coyle’s quarry. Tenth Census, 1880. 25373. 

—  Sub-Carboniferous ; fine ; light blue-gray. Near Newark, Licking County. J. 

Coyle’s quarry. Tenth Census, 1880. 25311. 

—— Carboniferous; medium ; light colored and red. ‘Two specimens. Coshocton, 

Coshocton County. M. Cheney’s quarry. Tenth Census, 1880. 25524. 

— Carboniferous; medium; very light colored. Near Coshocton, Coshocton 

County. M. Cheney’s quarry. Tenth Census, 1880. 25525. 

—— Carboniferous; light colored; medium. Steubenville, Jefferson County. Quarry 

of Archer and Boals. Tenth Census, 1880. 25642. 

— Carboniferous; light colcred; medium. Steubenville, Jefferson County. Quarry 

of Archer & Boais. Tenth Census, 1880. 25643. 

—— Carboniferous; light colored; medium. Steubenville, Jefferson County. 

Quarry of Floto & Bros. Tenth Census, 1880, 25644. 

— Carboniferous; coarse; light colored. Zanesville, Muskingum County. T. B. 

Townsend’s quarry. ‘Tenth Census, 1880. 25537. 

— Carboniferous; fine; gray and light brown. Two specimens. Cumberland, 

Guernsey, and Noble Counties. T.B. Townsend's quarry. Tenth Census, 

1880. 25562. 

— — Carboniferous; coarse; light colored. Cambridge, Guernsey County. 5S. 

Barr’s quarry. Tenth Census, 1880. 25574. 

—— Carboniferous; light colored; medium. Lewis’s Mills, Belmont County. J. 

Hutchinson’s quarry. Tenth Census, 1880. 25588. 

— Carboniferous; fine; gray; olive-tinted. Bellaire, Belmont County. W. J. 

McClain’s quarry. Tenth Census, 1880, 25612. 

—— Carboniferous; coarse ; light colored. Near Bellaire, Belmont County. J.R. 

Robinson’s quarry. Tenth Census, 1820. 25614. 

— Sub-Carboniferous; coarse; buff and yellow. Two specimens. Lancaster, 

Fairfield County. C.Bowmaster’s quarry. Tenth Census, 1880. 25325. 

—— Sub-Carboniferous; coarse; light colored. Lancaster, Fairfield County. C. 

Bowmaster’s quarry. Tenth Census, 1880. 25332. 

—— Snb-Carboniferous; coarse; light colored. Lancaster, Fairfield County. 

Quarry of Sharp & Crook. Tenth Census, 1880. 25355. 

—— Sub-Carboniferous; fine; gray. Lithopolis, Fairfield County. Lithopolis 

quarry. Tenth Census, 1880. 25325. 

—— Snb-Carboniferous; coarse; yellow. Near Lancaster, Fairiield County. Quarry 

of Sharp & Crook. Tenth Census, 1880. 25314. 

——  Snb-Carboniferous; fine; light blue-gray. Near Columbus, Franklin County. 

William A. Forrester’s quarry. Tenth Census, 1880. 25377. 

—— Sub-Carboniferous; coarse; buff. Logan, Hocking County. Quarry of Weit- 

zell Bros. Tenth Census, 1880, 25334. 

—— Carboniferous; fine; gray; olive-tinted. Near Marietta, Washing‘ou County. pf hemi 

P. L. Cole’s quarry. Tenth Census, 1880. 26639. 
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Sandstone. Sub-Carboniferous; gray. Near Marietta, Washington County. P. Lb. 

Cole’s quarry. Tenth Census, 1880. 26640. 

—— Snb-Carboniferous; light colored. Harmer, Washington County. T. B. Town- 

send’s quarry. Tenth Census, 1880. 26680. 

—— Carboniferous; dark gray. Near Marietta, Washington County. D.B.Calder’s 

quarry. Tenth Census, 1880. 26681. 

—— Carboniferous; fine; gray. Near Marietta, Washington County. D. Brigg’s 

quarry. Tenth Census, 1880. 26697. 

—— Carboniferous; fine; gray. Near Marietta, Washington County. Constitu- 

tion Stone Company. Tenth Census, 1880. 26741. 

— Carboniferous; fine; light brown. Near Constitution, Washington County. 

Constitution Stone Company. Tenth Census, 1880. 26742. 

—— Carboniferous; fine; gra: Near Marietta, Washington County. C. Finch’s 

quarry. Tenth Census, iscW. 26762. 

— Sub-Carboniferous; fine; brown. Piketon, Pike County. Waverly Brown- 

stone Quarry. Tenth Census, 1880. 25834. 

—— Sub-Carboniferous; fine; very light gray. Piketon, Pike County. Green 

Quarry. Tenth Census, 1880. 25756. 

—— Sub-Carboniferous; fine; light brown. Rockville, Adams County. Rockville 

Freestone Works. Tenth Census, 1880. 25754. : 

— Sub-Carboniferous; fine; very light gray. Near Portsmouth, Scioto County. 

Quarry of Reitz & Co. Tenth Census, 1880. 25751. 

— Sub-Carboniferous ; fine; drab. Near Portsmouth, Scioto County. Quarry of 

Reitz & Co. Tenth Census, 1880. 25752. 

—— Snub-Carboniferous; five; drab. Buena Vista, Scioto County. Buena Vista 

Freestone Company. Tenth Census, 1880, 25753, 

— Snb-Carboniferous; fine; drab. Buena Vista and Scioto Counties. Buena 

Vista Excelsior Freestone Works. - Tenth Census, 1880. 25755. 

OREGON, 

Diabase. Medium; gray. Twenty miles east of Allfany, Linn County. F. Wood’s 

quarry. Frank Wood, 1885. 37006. 

Basalt. Fine; gray. Near Clackamas, Clackamas County. William Young’s quarry. 

Tenth Census, 1880. 26249. 

Sandstone. Fine; drab. Oakland, Douglas County. W.N.Leeper’s quarry. Tenth 
Census, 1880. 26504. 

—— Fine; very light brown. Near Albany, Linn County. F. Wood’s quarry. 

Frank Wood, 1885, 37005. 

PENNSYLVANIA, 

Serpentine. Light green; coarse; porous. Will net polish; used only for general 

building. West Chester, Chester County. J.H.Brinton’s quarry. Tenth Census, 

1880. 25592. 

—- Light green; coarse; porous. Will not polish; used only for general building. 

Three miles south of West Chester, Chester County, J. H. Brinton’s quarry. 

Tenth Census, 1880. 27319. 

— Light green; coarse; porous. Will not polish; used only for general building. 

Chester County (near Rising Sun, Md.), Carter & Reynolds’s quarries. Tenth 

Census, 1880. 25668. 

Limestone. Lower Silurian; blue-gray; micaceous. East Conshohocken, Mont- 

gomery County. American Society Mining Engineers, 1886, 37873. 
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Limestone. Dark blue-gray; fine andcompact. Mertztown, Berks Conuty. Amer- 

ican Society Mining Engineers, 1886. 37879. 

Lower Silurian; dark blue-gray. Wernersville, Berks County. American So- 

ciety Mining Engineers, 1886. 37861. 

Lower Silurian ; dark blue-gray. Wernersville, Berks County. American So- 

ciety Mining Engineers, 1886. 37555. 

Lower Silurian; water-blue, dark veined. Wernersville, Berks County. Ameri- 

can Society Mining Engineers, 1786. 37854, 

Lower Silurian; fine; blue-gray. Myerstown, Lebanon County. American 

Society Mining Engineers, 1886. 37864. 

Lower Silurian; Myerstown, Lebanon County. American Society Mining In- 

gineers, 1886. 37863. ‘ 

Lower Silurian; dark blue-gray. North of Annville, Lebanon County. Ameri- 

can Society Mining Engineers, 1886. 37867. 

Lower Silurian; dark blue-gray. Palmyra, Lebanon County. American Soci- 

ety Mining Engineers, 1886. 37871. 

Lower Silurian; blue-gray, white spotted. North of Annville, Lebanon County. 

American Society Mining Engineers, 1886. 37832. 

Lower Silurian; dark blue-gray. North of Annville, Lebanon County. Ameri- 

can Society Mining Engineers, 1886. 37887. 

Lower Silurian; blue-gray. Richland Station, Lebanon County. American 

Society Mining Engineers, 1886. 37874. 

Lower Silurian; water-blue; crystalline. Richland Station, Lebanon County. 

American Society Mining Engineers, 1886. 37865. 

Lower Silurian; blue-gray; crystalline. Richland Station, Lebanon County. 

American Society Mining Engineers, 1886. 37866. 

Lower Silurian; dark blue-gray. Harrisburg, Dauphin County. American 

Society Mining Engineers, 1886. 37878. 

Lower Silurian; dark blue-gray, nearly black; fine and compact. Near Har- 

risburg, Dauphin County. J.A.Rutherford’s quarry. Tenth Census, 1880, 

25328. ° 

Lower Silurian; biue. Hummelstown, Dauphin County. American Society 

Mining Engineers, 1886. 37883. 

Lower Silurian; dark blue-gray, nearly black. Paxton Station, Dauphin 

County. American Society Mining Engineers, 1886. 37870. 

Lower Silurian; nearly black; fine and compact. Near York, York County. 

C.F. Winters’s quarry. Tenth Census, 1880. 26237. 

Lower Silurian; dark gray, nearly black; fine and compact. Chambersburgh, 

Franklin County. Henry Lippy’s quarry. Tenth Census, 1880. 26312. 

Sub- Carboniferous; light gray; granular. Connellsville, Fayette County. A 

R. Banning’s quarry. Tenth Census, 1880. 26058. 

Devonian; very dark drab; fine and compact. Near Huntingdon, Huntingdon 

County. F. Hefright’s quarry. Tenth Census, 1880. 26170. 

Very dark gray; fine and compact. Near Spruce Creek, Huntingdon County. 

Robert Henderson’s quarry. Tenth Census, 1880. 26235, 

Lower Silurian; water-blue; crystalline. Howellsville, Delaware County. 

American Society Mining Engineers, 1886. 37869. 

Lower Silurian; nearly white; crystalline. Howellsville, Delaware County. 

American Socisty Mining Engineers, 18@6. 37853. 

Lower Silurian ; dark blue-gray. Lebanon, Allegheny County. American So- 

ciety Mining Engineers, 1886. 37253. 
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Limestone. Lower Silurian; dark blue-gray. Lebanon, Allegheny County. Amer- 

ican Society Mining Engineers, 1886. 37859. 

—— Lower Silurian; dark blue-gray. Lebanon, Allegheny County. Aterican So- 

ciety Mining Engineers, 1886. 37860. 

— Lower Silurian; dark blue-gray. Schuylkill Haven, Schuylkill County. 

American Society Mining Engineers, 1886. 37872. 

Calcareous dolomite. Lower Silurian; gray; granular. Two specimens. Near 

Columbia, Lancaster County. C.S. Kauffman’s quarry. Tenth Census, 1880. 

26331. 

—-- Lower Silurian; nearly black; pyritiferous. Leamon Place Station, Lancaster 

County. J. Young’s quarry. Tenth Census, 1880. 25666. 

—— Lower Silurian; dark; nearly black. Reading, Berks County. John H. Stern- ’ ’ Jy ’ 
burg’s quarry. Tenth Census, 1880. 26437. 

— Lower Silurian. Wrightsville, York County. Quarry of Kerr, Weitzel & Co. 

Tenth Census, 1880. 26332. 

— Lower Silurian; dark gray; nearly black; iine and compact. Carlisle, Cum- 

berland County. W. F. Noble’s quarry. Tenth Census, 1580. 26302. 

—— Lower Silurian; gray; coarsely laminated. Near Shiremanstown, Cumberland 

County. Quarry of Moses & Sidle. Tenth Census, 1880. 26301. 

Dolomite. Lower Silurian; black; fine and compact. Easton, Northampton County. 

Quarry of George & Isaae A. Smith. Tenth Census, 1880. 25767. 

—— Lower Silurian; yellowish. Twospecimens. Flourtown, Montgomery County. 

American Society Mining Engineers, 1886. 37876. 

— LowerSilurian; light yellow, blue spotted. Flourtown, Montgomery County. 

American Society Mining Engineers, 1886. 37884. 

—— Lower Silurian; bluish drab; compact. Philadelphia and Reading Railread, 

Chester Valley Branch, McInnes Siding, Chester County. American Society 

Mining Engineers, 1886. 37857. 

—— Lower Silurian; light colored. Mill Lane, Chester County. American Society 

Mining Engineers, 1886. 37368. 

— Lower Silurian; blue mottled. Near Pott’s Landing, Berks County. Ameri- 

ean Society Mining Engineers, 1886. 37°55. 

—-- Lower Silurian; Light yellow; fine and compact. Williams Station, Berks 

County. American Society Mining Engineers, 1886. 37886. 

—— Lower Silurian; dark blue-gray; fine and compact. Near Lancaster, Lancas- 

ter County. Westman’s quarry. Tenth Census, 1880. 26374. 

-— Lower Silurian; dark blue-gray; fine and compact. Near Harrisburg, Dau- 

phin County. Quarry of McCormick & Co. Tenth Census, 1880. 26281. 

—- Lower Silurian; dark gray; fine and compact. Near Orbisonia, Huntingdon 
County. Quarry otf D.Grove & Son. Tenth Census, 1580. 26204 

-— Lower Silurian; fine; light yellow. Kerberburgh. American Society Min 

ing Engineers, 1886. 37877. 

—— Lower Silurian; light drab. Plymouth, Luzerne County. American Society 

Mining Engineers, 1886. 37880, 

-—- Lower Silurian; light colored: crystalline. Cedar Hollow, Lime County. 

American Society Mining Engineers, 1886. 37885 

Limestone [marble]. Lower Silurian ; nearly white ; fine grained ; compact. Mor 
ristown, Montgomery County Centennial, 1876. 17573. 

—— Lower Silurian: light gray: crystalline.. Two specimens. Near Spring Mill 

Station, Montgomery County, Cedar Grove Marble Works. Tenth Census, 

1880 = 25356 
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Limestone [marble]. Lower Silurian ; light blue-gray; erystalline; King of Prus- 

sia, Montgomery County. Reeseville Blue Marble Company. Tenth Census, 

1880. 25555. 

— Light blue-gray; crystalline. Near Columbia, Lancaster County. C. S. 

Kauffman’s quarry. Tenth Census. 26331. 

—-— Bluish white; pink veins; fine; compact; crystalline. York, York County. 

C. H. Smith’s quarry. Tenth Census, 1880. 26236. 

-— Lower Silurian; dark gray. Pine Grove, Schuylkill County. American So- 

ciety Mining Engineers, 1886. 37875. 

—— Lower Silurian; gray; dark veined; white spotted; fine and compact. My- 

erstown, Lebanon County. American Society Mining Engineers, 1886. 37862. 

—— Lower Silurian. Gray; dark veined; fine and compact. American Society 

Mining Engineers. 37863. 

— Lower Silurian; dark blue-gray. Northof Annville, Lebanon County. Amer- 

ican Society Mining Engineers, 1886. 37881. 

Magnesian limestone. Lower Silurian very dark gray; fossiliferous. Morrell, 

Huntingdon County. Quarry of A. G. Morris. Tenth Census, 1880. 26162. 

—— Lower Silurian; dark gray; coarse. East Conshohocken, Montgomery County. 

Kast Conshohocken quarry. Tenth Census, 1880. 26983. 

—— Devonian; dark gray; fine and compact. Two specimens. Hyndman, Bed- 

ford County. Peerless Lime Company. Tenth Census, 1880. 26201. 

—— Devonian; drab; semi-crystalline; fossiliferous. Cove Station, Bedford County. 

J. T. Shirley’s quarry. Tenth Census, 1880. 26202. 

— Carboniferous; dark drab; coarse. Twospecimens. Van Port, Beaver County. 

W. J. Dunn’s quarry. Tenth Census, 1880. 25846. 

Calcareous breccia. Triassic; coarse; variegated. Near Fairfield, Adams County. 

Tenth Census, 1880. 26376. 

Calcareous breccia [marble]. Triassic; coarse ; reddish; variegated. Near 

Fairfield, Adams County. Tenth Census, 1880. 26376. 

——- Triassic; coarse; variegated. Near Amityville, Berks County. Col. J. Wea- 

ver’s quarry. Tenth Census, 1880. 26465. 

Calcareous dolomite. [marble]. Lower Silurian ; nearly white; crystalline. Near 

Columbia, Lancaster County. Quarry of Kerr, Weitzel & Co. Tenth Census, 

1880. 26332. 

Biotite gneiss. Coarse; gray. Near Chester, Delaware County. Crum Creek 

quarry Tenth Census, 1880. 25404, 

--— Fine; gray. Two specimens. Near Chester, Delaware County. Quarry of 

Leiper & Lewis. Tenth Census, 1880. 25407. 

—- Fine; gray. Frankford, Philadelphia County. Quarry of Barbour, Ireland 

& S. Faunce. Tenth Census, 1880. 25561. 

Biotite muscovite gneiss. Fine; light gray. Near Chester, Delaware County. 

quarry of A. O., & I. O. Deshong, jr. Tenth Census, 1880. 25436. 

Gneiss. Coarse; gray. Near Reading, Berks County. Tenth Census, 1880. 26470. 

Muscovite gneiss. Coarse; very light gray. Germantown, Twenty-second Ward, 

Philadelphia County. J. Nolan’s quarry. Tenth Census, 1880. 25669. 

Hornblende gneiss. Fine; darkgray. Germantown, Philadelphia County. Quarry 

of Nester & Shelmire. Tenth Census, 1880. 2555]. 

--—— Fine; dark gray. Rittenhousetown, Philadelphia County. McKinney’s 

auarry. Tenth Census, 1880. 25556, 

Quartz porphyry. Dull red. Near Pine Grove Furnace, Cumberland County. 

Tenth Census, 1880. 26382 
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Diabase. Nearly black; fine and compact. ‘ Near Reading, Berks County. Tenth 

Census, 1880. 26467. 

— Coarse; dark gray. Little Dam, near Reading, Berks County. Used for street b] Do , & . 

pavements. Tenth Censzs, 1880. 26476. 

—— Fine; dark gray. Used as above. Near Jacksonwald, Berks County. Tenth ? D> J ] 0 

Census, 1880. 26479. 

— Mesozoic; medium; gray. Used as above. Round Top, 3 miles south of Get- ? > d ’ 

tysburgh, Adams County. Tenth Census. 26375. 

—— Mesozoic; fine; gray. Near Goldsborough, York County. Used as above. 

Northern Central Railroad Company. Tenth Censns, 1880. 26282. 

—— Mesozoic; fine; gray. Collins Station, Lancaster County. Used chiefly for ? y) ts) . ? « . 

street pavement and road ballast. J. Keller’s quarry. ‘Tenth Census, 1880. 

25327. 

Diorite. Medium; dark gray. Near Reading, Berks County. Ohlinger Dam Cut, 

Tenth Census, 1880. 26466. 

— (Coarse; dark gray. Readine, Berks County. Tenth Census, 1880. 26474. ’ Saeak >) J ’ 

Sandstone. Sub-Carboniferous; fine; light colored. Corry, Erie County. J. M. 

Colegroyve’s quarry. Tenth Census, 1880. 25890. 

—— Deyonian; fine; light colored. Lebaeuf, Erie County. F. Sanger’s quarry. P] y] ton) ? “ t=) q yi 

Tenth Census, 1880. 25738. 

—— Devonian; fine; drab. Near Erie, Erie County. J. Leask’s quarry. Tenth 

Census, 1880. 25739. * 

—— Carboniferous; coarse; light colored. Meadville, Crawford County. B. Me- 

Neil’s quarry. Tenth Census, 1880. 25772. > 

—— Carboniferous; fine; light colored. Titusville, Crawford County. D. Bren- 

nan’s quarry. Tenth Census, 1880. 25850. 

— Carboniferous ; fine; light colored. Near Warren, Warren County. W. 

Smith’s quarry. Tenth Census, 1880. 26525. 

—— Carboniferous; fine; very lightbrown. North Warren, Warren County. Tenth 

Census, 1880. 25888. 

—— Carboniferous; light colored; medium, Garland, Warren County. Quarry of 

Linn & Leary. Tenth Census, 1880. 25889. 

—— Carboniferous; coarse; cellular; light colored. Antrim, Tioga County. P. ’ b] SD ) 5S d 

Bradley’s quarry. Tenth Census, 1580, 25988. 

—— Devonian; fine; blue-gray. Mainesburgh, Tioga County. Mainesburgh Flag- 

ging Company. ‘Tenth Census, 1880. 25989. 

—— Carboniferous; fine; light gray. Greenville, Mercer County. Quarry of Amy 

& Kappenberger. Tenth Census, 1880, 25773. 

—— Carboniferous; fine; very light olive. Greenville, MereerCounty. P. Leech’s 

quarry, Tenth Census, 1880. 25774. 

—— Carboniferous; fine; light colored. Sharon, Mereer County. C. Herrmann’s ; 9 HS ’ J 

quarry. Tenth Census, 1880. 25775. 

— > Sub-Carboniferous; fine ; gray and light brown. Two specimens. Franklin, 
y) i=) D Do 

Venango County. Quarry of J. Bell & Son. Tenth Census, 18°0, 25848. 

—— Carboniferous; fine; light buff. Rockwood, Venango County. D. Ready’s 
o] d Do ’ oD d 

quarry. Tenth Census, 1880. 25849. 

— Carboniferous; coarse; light colored. Iowa Station, Jefferson County. Alle- 

gheny Valley Railroad Company. Tenth Census, 1880. 25915. 

— Devonian; brown; fine and compact. ueen’s Run, Clinton County. J. Mce- n; ; Pp ’ 
Nally’s quarry. ‘Tenth Census. 1880. 25948. 
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Sandstone. Devonian; fine; buff. Farrandsville, Clinton County. Quarry of H. F. 

Hawk & Co. Tenth Census, 1880. 25961. 

Upper Silurian; dark blue-gray ; very fine and compact. Near Danville, Mon- 

tour County. Pinneo estates. Tenth Census, 1880. 25962. 

Devonian; very fine; light blue-gray. Near Nicholson, Wyoming County. 

Quarry of Moses Shields & Son. Tenth Census, 1850. 27020. 

Devonian ; fine; blue-gray. Twospecimens. Black Walnut, Wyoming County. 

Wyoming Stone Company. Tenth Census, 1880. 27052. 

Devonian ; fine; light blue-gray. Skinner’s Eddy, Wyoming County. Quarry 

of A. R. Fordyce & Co. Tenth Census, 1880. 27035. 

Devonian ; fine; light blue-gray. Meshoppen, Wyoming County. Quarry of 

Brownscombe & King. Tenth Census, 18380. 27037. 

Devonian ; fine; dark purplish. Plains, Luzerne County. P. Banker’s quarry 

Tenth Census, 1880. 27039. 

Carboniferous; fine; gray. Shickshinny, Luzerne County. G. Niceley’s 

quarry. Tenth Census, 1880. 25960. 

Devonian ; fine; blue-gray. Brandt, Susquehanna County. Harmony Brick 

Company. Tenth Census, 1880. 27016. : 

Sub-Carboniferous ; fine; gray. Near Scranton, Lackawanna County. Quarry 

of J. Williams. Tenth Census, 1880. 27017. 

Devonian; fine; light colored. Near Seranton, Lackawanna County. Quarry 

of J. Williams. Tenth Census, 1580. 27018. 

Coarse; pink. Olyphant, Lackawanna County. Olyphant quarry. Tenth 

Census, L880. 27019. 

Devonian; fine; dark blue-gray. Pond Eddy, Pike County. Quarry of C. 

W. Maxwell & Co. Tenth Census, 1880. 27015. 

Carboniferous; light colored. Homewood, Beaver County. Quarry of Richie 

& McGinnis. Tenth Census, 1880. 25258. 

Jarboniferous; light colored and brown. Two specimens. Homewood, Beaver 

County. A. J. Jolly’s quarry. Tenth Census, 1880. 25259. 

Carboniferous; fine ; light colored. Near Beaver alls, Beaver County. Quarry 

of J. Harlman & D. Bernard. Tenth Census, 1880. 25355. 

Carboniferous; coarse; gray. Kiasola Station, Beaver County. Quarry of 

Reed & Ewing. Tenth Census, 1880. 25260. 

Carboniferous ; coarse; gray; rust spotted. Baden, Beaver County. J. G. 

Gallagher’s quarry. ‘Tenth Census, 1830. 25261. 

Devonian ; fine; dark brown. Schuylkill Haven, Schuylkill County. Tenth 

Census, 1880. 25779. 

Lower Silurian ; coarse; gray. Near Pottsville, Schuylkill County. Tenth 

Census, 1880. 25780. 

Carboniferous ; coarse; gray. Mauch Chunk, Carbon County. Tenth Census, 

1880. 25858. 

Devonian; fine; dark gray. Mauch Chunk, Carbon County. Tenth Census, 

1880. 25854. 

Devonian; fine; brown. Maueh Chunk, Carbon County. Tenth Census, 1880. 

25855. 

Lower Silurian; coarse; brownish. Mauch Chunk, Carbon County. Tenth 

Census, 1880. 25856. 

Devonian; fine; blue-gray. Weissport, Carbon County. H. Mertz’s quarry. 

Tenth Census, 1880. 27038 
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Sandstone. Carboniferous; fine; olive. Pittsburgh, Allegheny County. T. Rourke’s 

quarry. Tenth Census, 1880. 25768. 

—— Carboniterous; fine; light-gray. Jolustown, Cambria County. Quarry of 

Gore & Levergood. Tenth Census, 1880. 26121. 

—— Carboniferous; fine; gray. Prospect, Cambria County. Cambria Iron Com- 

pany. Tenth Census, 1880, 25922. 

—— Sub-Carboniferonus; fine; light colored. Near Altoona, Blair County. Will- 

iam Myer’s quarry. ‘Tenth Census, 1880, 26148. 

—— Upper Silurian; very light colored; compact and hard. Near Mapleton, Hun- 

tingdon County. F. Hefright’s quarry. Tenth Census, 1880. 26171. 

— — Triassic; coarse; porous; reddish brown. Norristown, Montgomery County. 

L. Flum’s quarry. Tenth Census, 1880. 26433. 

—— Triassic; purplish brown; fine andmedium. Two specimens. Near Reading, 

Berks County. Quarry of Eppler & Rischvile. Tenth Census, 1880, 26436. 

— Potsdam; light colored; compact and hard. Reading, Berks County. Tenth 

Census, 1880. 26471. 

—— Triassic; fine; light reddish brown. Centre Bridge, Bucks County. A. Man- 

derson’s quarry. Tenth Census, 1880. 255837. 

— Triassic; coarse; light bluish drab, rust spotted. Centre Bridge, Bucks 

County. A. Manderson’s quarry. Tenth Census, 1880, 25833. 

—— Triassic; reddish gray, rust spotted. Centre Bridge, Bucks County. A. Man- 

derson’s quarry. Tenth Census, 1880. 25839. 

—— Carboniferous; brown; medium. Near Wampum, Lawrence County. J. Fri- 

day’s quarry. Tenth Census, 1880. 25852. 

— Carboniferous; light colored; medium. Near Wampum, Lawrence County. 

Quarry of New York, Pittsburgh and Chicago Railroad Company. Tenth 

Census, 1880. 25853. 

—— Carboniferous; fine; light colored. Wampum, Lawrence County. J. Friday’s 

quarry. Tenth Census, 1880. 25776. 

— Carboniferous; coarse ; porous; light colored. Freeport, Armstrong County. 

D. Taylor’s quarry. Tenth Census, 1880. 25851. 

—— Triassic; fine; reddish brown. Centre Bridge, Bucks County. A. Manderson’s 
yuarry. Tenth Census, 1880, 25836. 

— Triassic; light brown; porous. Twospecimens. Yardleyville, Bucks County. 

Quarry of 8. B. & E. W. Twinning. Tenth Census, 1880. 25667. 

——. ‘Triassic; fine; brown. Twospecimens. Lumberville, Bucks County. T. H. 

Kemble’s quarry. Tenth Census, 1880. 25676. 

— Carboniferous; coarse; buff. Twospecimens. Waynesburgh, Greene County. 

S. Rinehart’s quarry. Tenth Census. 1880. 25769. 

— (Carboniferous; fine; bluish drab. Near Cannonsburgh, Washington County. 

J. Cook’s quarry. Tenth Census, 1880, 25845. 

—— Carboniferous; coarse; light colored. Near Monongahela City, Washington 

County. Tenth Census, 1880. 25239. 

—— Carboniferous; light yellowish brown. Near Washington, Washington County. 

Quarry of Hallam Bros. Tenth Census, 1880, 25770. 

—— Carboniferous; liglt yellowish brown. Near Washington, Washington County. 

D. Haggerty’s quarry. Tenth Census, 1880. 25771. 

—— Carboniferous; fine; gray. Near Webster, Westmoreland County. William 

Nelson’s quarry. Tenth Census, 1880. 25353. 

—— Carboniferous; fine; gray. Greensburgh, Westmoreland County. 8. Zimmer- 

man’s quarry. Tenth Census, 1880, 25924. 
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Sandstone. Carboniferous; fine; gray, dark streaked. Lucesco, Westmoreland 

County. J. A. Huffman’s quarry. Tenth Census, 1580. 25903. 

— Carboniferous; fine; bluish gray. Derry Station, Westmoreland County. 

Loyalhanna Coal and Coke Company. ‘Tenth Census, 1880. 25913. 

— Carboniferous; buff; medium. Derry Station, Westmoreland Counfy. J.C. 

Campbell’s quarry. Tenth Census, 1880. 25914. 

—— Carboniferous; fine; brown and brown with yellow bands. Two specimens. 

Scottdale, Westmoreland County. 8. Dunmire’s quarry. Tenth Census, 

1680. 25985. 

— Carboniferous; coarse; buff. Near Uniontown, Fayette County. J. Fraser’s 

quarry. Tenth.Census, 1889. 25990. 

— — Sub-Carboniferous; fine; light colored. Near Uniontown, Fayette County. 

D. Shipley’s quarry. Tenth Census, 1880. 25991. 

— Sub-Carboniferous; fine; lightreddish gray. Near Uniontown, Fayette County. 

D. Shipley’s quarry. Tenth Census, 1880. 25992. 

—— Carboniferous; fine; light colored. Near Connellsville, Fayette County. 

Speer White & Co. Tenth Census, 1880. 26059. 

—— Carboniferous; medium; light colored. Connellsville, Fayette County. C. 

Shibley’s quarry. Tenth Census, 1880. 25984. 

— Carboniferous; fine; light colored. Layton’s Station, Fayette County. Speer 

White & Co. Tenth Census, 1880. 26060. 

— Carboniferous; fine; light colored. Fayette Station, Fayette County. Quairy 

of Porter Bros. Tenth Census, 1880. 26061. 

— Carboniferous; fine; light drab. Somerset, Somerset County. J. McAdam’s 

quarry. Tenth Census, 1880. 26109. 

—— Triassic; fine; brown. Used for general building. Goldsborough, York Coun#y, 

Hummelstown Brownstone Company. Tenth Census, 1880, 25265. 

—— Triassic; reddish brown. Used as above. Near Hummelstown, Dauphin 

County. Hummelstown Brownstone Company. Tenth Census, 1880. 25266. 

—— Triassic; fine; brown. Near Goldsborough, York County. I’. Reiling’s quarry. 

Tenth Census, 1880. 26283. : 

Argillaceous sandstone. Carboniferous; fine; gray. Stoops Ferry, Allegheny 

County. U.S. Government quarry. Tenth Census, 1880. 25342. 

Conglomerate. Devonian; coarse; light colored. Pottsville, Schuykill County. 

Tenth Census, 1880. 27049. ; 

— Potsdam; coarse; friable. Friedensburg, Berks County. Clymer quarry 

Tenth Census, 1880. 26468. 

—— Potsdam; pinkish gray; compact. Near Pikeville, Berks County. G. M. 

Keim’s quarry. Tenth Census, 1880. 26469. 

—— Sub-Carboniferous; gray; compact. Pottsville, Schuylkill County. Tenth 

Census, 1880. 25782. 

Quartzite. Devonian; fine; light colored. Near Altoona, Blair County. Quarry 

of Booth & Mackey. Tenth Census, 1880. 26147. 

—— Potsdam; light colored; compact and hard. Jacksonwald, Berks County. 

Tenth Census, 1880. 26473. ; 

—— Upper Silurian; very light colored; compact and hard. Near Huntingdon, 

Huntingdon County. S. P. Wensel’s quarry. Tenth Census, 1°80. 26203. 

Sandstone (nearly quartzite). Carboniferous; blue-gray ; very compact and hard. 

Near Shickshinny, Luzerne County. Delaware, Lackawanna and Western Rail- 

road quarry. Tenth Census, 1880. 25923. 

Slate. Lower Silurian (Hudson River). Blue-black. Slatington, Lehigh County, 

Quarry of D, Williams. Tenth Census, 1880. 25740. 
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Slate. LowerSilurian. Blue-black. 4 by 4by 3inches. Chapman’s Station, North- 
ampton County. Chapman’s New York Slate Company. Tenth Census, 1880. 

25820. 

—- Lower Silurian. Blue-black. Bangor, Northampton County. Bangor Slate 

Company. Tenth Census, 1880, 25934. 

— Lower Silurian. Blne-black. Slatedale, Lehigh County. Quarries of the Lock 

Slate Company. Tenth Census, 1880. 25959. 

— LowerSilurian. Blue-black. 4 by 4 by 2} inehes. Catasauqua, Lehigh County. 

Tenth Census, 1880. 25993. 

—- LowerSilurian. Blue-black and brownish. Three specimens. Bangor, North- 

ampton County. Bangor Slate Company. Tenth Census, 1580. 25934. 

—- Lower Silurian. Blue-black. Slatington, Lehigh County. Quarry of Kuntz 

& Jacobs. Tenth Census, 1880. 26912. 

—— Lower Silutian. Blue-black. Slatington, Lehigh County. Quarry of J. Hess 

& Co. Tenth Census, 1880. 26913. 

— Lower Silurian. Blue-black. Two specimens. Slatington, Lehigh County. 

’ Pennsylvania quarries. Tenth Census, 1880. 26914. 

—  Archawan(?) Blue-black. Bangor, York County. Peach Bottom Slate Cem- 

pany. Tenth Census, 1880. 25949. 

-—— Archean (?) Blue-black. Slab 8 inches square. West Bangor, York County. 

Quarry of kh. L. Jones & Co. Tenth Census, 1880. 26480. 

— Archean (?) Blue-black. 4 by ¢ by 1} inches. West Bangor, York County. 

Quarry of W. C. Parry & Co. Tenth Census, 1880. 26852. 

— Archwan (?) Blue-black. Slab 8 inches square. West Bangor, York County. 

Quarry of W. C. Parry & Co. Tenth Census, 1880. 26853. 

RHODE ISLAND. 

Biotite granite. Fine; gray. Near Westerly, Washington County. Smith Granite 

Company. Tenth Census, 1880. 25491. 

—— Medium; light pink. Near Westerly, Washingion County. Smith Granite 

Company. Tenth Census, 1880. 25492. 

— Fine; gray. Near Westerly, Washington County. New England Granite 

Works. Tenth Census, 1880. 25510. 

—— Fine; gray. Near Westerly, Washington County. New England Granite 

Works. Tenth Census, 1880. 25511. 

— Fine; gray. Foot cube. Westerly, Washington County. Centennial, 1876. 

17526. 

—— Fine; pink. Westerly, Washington County. Centennial, 1876. 17553. 

— Fine; gray. Near Westerly, Washington County. Smith Granite Company. 

Tenth Census, 1880. 25490. 

— Medium; gray. Near Westerly, Washington County. C. P. Chapman’s quarry. 

Tenth Census, 1880. 25529. 

——. Fine; pink. Near Westerly, Washington County. C. P. Chapman’s quarry. 

Tenth Census, 1880. 25530. 

— Medium; pink. Near Westerly, Washington County. New England Granite 

Works. Tenth Census, 1880. 25512. 

— Fine; gray. Near Westerly, Washington County. C. P. Chapman’s quarry. 

Tenth Census, 1880. 25528. 

-— Medium; pink. Six-inchecube. Westerly, Washington County. New England 

Granite Works. Tenth Census, 1880. 26998. 

-— Fine; gray. Six-inch cube. Westerly, Washington County. New England 
Granite Works. Tenth Census, 1880. 26999. 
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Biotite granite. Fine; gray. Six-inchcube. Westerly, Washington County. New 

England Granite Works. Tenth Census, 1880. 27000. 

—— Fine; gray. Niantic, Washington County. A. G. Crumb’s quarry. Tenth 

Census, 1880. 25952. 

—— Coarse; light pink. West Greenwich, Kent County. H. Vaughn’s quarry. 

Tenth Census, 1880. 25513. 

— Coarse; pinkish gray. West Greenwich, Kent County. J. Tarbox’s quarry. 

Tenth Census, 1880. 25514. 

—— Coarse; light pinkish gray. Near Smithfield, Providence County. Smithfield 

Granite Company. Tenth Census, 1880. 25531. 

Granite. Fine; light gray. Polished slab 7 feet 5 inches long by 3 feet 8 inches 

wide by 23 inches thick. Westerly, Washington County. New England Granite 

Company. Tenth Census, 1880. 27063. | 

Biotite gneiss. Coarse; light gray. Pascoag, Providence County. Quarry of Gar- 

vey Bros. Tenth Census, 1880. 26318. 

Hornblende gneiss. Medium; dark greenish gray. Diamond Hill, Cumberland 

Township, Providence County. Tenth Census, 1880. 25532. 5 

SOUTH CAROLINA. 

Steatite (?) [soapstone]. Very compact and quite hard; nearly black. Quarry of 

F. Happentield, Yorkville, York County. Centennial, 1876. 39019. 

— Medium; greenish gray. Spartanburgh, Spartanburgh County, 1885. 37590. 

Limestone [marble]. Light blue-gray; crystalline. $7591. 

Biotite granite. Medium ; gray. Winnsborough, Fairfield County. 37578. 

—— Fine; gray. Fairfield County. 37588. 

— Medium; gray. Fairfield County. 37587. 

— Fine; gray. Charleston, Charleston County. E.R. White, 1885. 37588. 

—— Fine; gray. Aiken County. 37585. 

— Coarse; dark gray. Aiken County. 37601. 

— Medium; dark gray. Batesburgh,. Lexington County. 37584. 

— Medium; gray. Columbia, Richland County. 37582. 

— Fine; gray. Edgefield County. 37586. 

—— Fine; gray. Newburry County. 37589. 

TENNESSEE, 

Limestone[marble]. Lower Silurian; pink ; fossiliferous. Slab12 by 10 by 4 inches. 

R. Gouldsbury & Son, New York, 1884. 36760. 

— LowerSilurian; pink; crystalline. Near Cleveland, Bradley County. Quarry 

of Patrick & Smith. Tenth Census, 1880. 26825. . 

—— Lower Silurian; pink; fossiliferous. Near Cleveland, Bradley County. Quarry 

of Patrick & Smith. Tenth Census, 1880. 26824. 

—— Lower Silurian; dull red and white mottled ; fossiliferous. Near Whitesburgh, 

Hamblen County. Joseph Stamp’s quarry. Tenth Census, 1880. 25995. 

— Lower Silurian; olive-green; fossiliferous. Eleventh district of Davidson 

County. N. H. Boyd’s quarry. Tenth Census, 1880. 27186. 

—— Lower Silurian; very light gray; crystalline. Two specimens. Knoxville, 

Knox County. Quarry of Frierson & Morgan. Tenth Census, 1880. 26555. 

—— Lower Silurian; light pink; crystalline. Knoxville, Knox County. Crescent 

quarry. Tenth Census, 1880. 26556. 

—— Lower Silurian; pink; crystalline. Knoxville, Knox County. Crescent quarry. 

Tenth Census, 1880. 28557. 
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Limestone [marble]. Lower Silurian; pink; crystalline. Near Kuoxville, Knox 

County. Knoxville Marble Company. Tenth Census, 1880. 26558. 

LowerSilurian; pink; crystalline. Knoxville, Knox County. Quarry of John 

M. Ross. Tenth Census, 1880. 26209. 

Lower Silurian ; dull pink ; crystalline. Near Knoxville, Knox County. Quarry 

of J. M. Ross. Tenth Census, 1880. 26975. 

Lower Silurian ; light pink; crystalline. Near Knoxville, Knox County. Ten- 

nessee River Marble Company. ‘Tenth Census, 1880. 26653. 

Lower Silurian ; red and white mottled ; fossiliferous. Near Kuoxville, Knox 

County. Tennessee liver Marble Company. Tenth Census, 1880. 26654. 

Lower Silurian; pink; crystalline, 12-inch cube. Knoxville, Knox County. 

Knoxville Marble Company. 17450. 

Lower Silurian; pinkish drab with dark veins; crystalline. About 10 by 10 

by 24 inches. Knoxville, Knox County. Knoxville Marble Company. Cen- 

tennial, 1876. 17480. 

Lower Silurian; red and white mottled ; fussiliferous. Knoxville, Knox County. 

Rosebud quarry. Tenth Census, 1880. 26559. 

Lower Silurian; piuk; erystaliine. Knoxville, Kuox County. Knoxville 

Marble Company. Tenth Census, 1880. 26627. 

Reddish brown; fossiliferous, Third civil district, Knox County. Quarry of 

Harvey & Brown. T. Toumey, 1881. 25242. 

Lower Silurian; dullred; variegated; fossiliferous. Slab 24 by 21 by lyinches. 

Quarryville, Hawkins County. Centennial, 1876. 25253. 
4 

Lower Silurian} red and white mottled; fossiliferous. 12-inch cube. Quarry- 

ville, Hawkins County. Dougherty Marble quarry. Centennial, 1876. 17452. 

Lower Silurian; red and white mottied ; fossiliferous. 12-inch cube. Dough- 

ertyville, Hawkins County. Centennial, 1876. 17453. 

Lower Silurian; dull red; variegated ; semi-crystalline ; fossiliferous. Dough- 

ertyville, Hawkins County. Col. Edward Clark, 1880. 25004. 

Lower Silurian; red and white mottled; fossiliferous. 12-inch cube. Dough- 

ertyville, Hawkins County. Centennial, 1876. 25240. 

Lower Silurian ; dull red and white mottled ; fossiliferous. Rogersville, Haw- 

kins County. J. Hasson’s quarry. Tenth Census, 1830. 25330. 

Lower Silurian; dull red and white mottled ; fossiliferous. Rogersville, Haw- 

kins County. John Hasson’s quarry. Tenth Census, 1880. 25338. 

Lower Silurian; red and white mottled; fossiliferous. Rogersville, Hawkins 

County. Quarry of Chesnut & Chesnut. Tenth Census, 1880. 26211. 

Lower Silurian; red and white mottled; fossiliferous. Near Rogersville, 

Hawkins County. J. Price’s quarry. ‘Tenth Census, 1880. 26652. 

Lower Silurian; red and white mottled; fossiliferous. Near Rogersville, 

Hawkins County. J. Wright’s auarry. Tenth Census, 1880. 26805, 

Lower Silurian; red and white mottled ; fossiliferous. Two specimens. Near , b 

Rogersville, Hawkins County. Cole’s Ridge quarry. Tenth Census, 1880. ) J Ss ) 
26937. 

Lower Silurian; red and white mottled; fossiliferous. Two specimens. 

Mooresburgh, Hawkins County. E. D. Dougherty’s quarry. Tenth Census, 

1830. 26916. 

Magnesian limestone [marble]. Lower Silurian; pink; crystalline. Two speci- 

mens, light and dark. Cleveland, Bradley County. Quarry of Patrick & 

Smith. Tenth Census, 1880. 26560, 

H. Mis. 170, pt. 2——38 
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Magnesian limestone [marble]. Lower Silurian; red and white mottled ; fossilif- 

erous. Two specimens, light and dark. Knoxville, Knox County. Quarry of 

Thomas & Co. Tenth Census, 1880. 26210. 

—— Lower Silurian; red and white mottled; fossiliferous. Rogersville, Hawkins 

County. Quarry of Fulkerson & Chesnutt. Tenth Census, 1880. 26172. 

—— Lower Silurian; variegated; brecciated. Near Calhoun, McMinn County. 

Hiwassee quarry No. 2. Tenth Census, 1880. 27169. 

—— Lower Silurian; variegated; brecciated. Near Calhoun, McMinn County. 

Hiwassee quarry No. 2. Tenth Census, 1880. - 27170. 

—— Lower Silurian; light variegated; fossiliferous. Near Calhoun, McMinn 

County. Hiwassee quarry No. 2. Tenth Census, 1880. 27171. 

—— Lower Silurian; light variegated; fossiliferous. Near Calhoun, McMinn 

County. Hiwassee quarry No. 2. Tenth Census, 1880. 27172. 

—— Lower Silurian; pinkish drab; compact; finely fossiliferous. Near Calhoun, 

McMinn County. Hiwassee quarry No. 2. Tenth Census, 1880. 37165. 

—— Lower Silurian; pinkish drab; compact; finely fossiliferous. Near Calhoun, 

McMinn County. Hiwassee quarry No. 2. Tenth Census, 1880. 27166. 

—— Lower Silurian; pinkish drab; compact; finely fossiliferous. Near Calhoun, 

McMinn County. Hiwassee:quarry No. 2. Tenth Census, 1880. 27167. 

—— Lower Silurian; pinkish drab; compact; finely fossiliferous. Near Calhoun, 

McMinn County. Hiwassee quarry No. 2. Tenth Census, 1880. 27168. 

Limestons. Light colored; finely fossiliferous. Twenty-fifth district of Davidson 

County. Quarry of Joseph Clus & Bro. Tenth Census, ,  Px(ler(c 

—— Carter’s Creek, Davidson County. Trehen’s Farm.” Tenth Census, 1880. 

26785. 

— Dark blue-gray; compact; fossiliferous. Charlotte Pike, near Nashville, 

Davidson County. Tenth Census, 1880. 26787. 

—— Dark gray; fossiliferous. Near Nashville, Davidson County. Tenth Census, 

1880. 26978. 

—— Lower Silurian; light colored; finely fossiliferous. Near Nashville, Davidson 

County. Capitol quarry. Tenth Census, 1880. 25538. 

—— Light colored; coarsely vesicular through the weathering out of fossil shells. 

Nashville, Davidson County. Tenth Census, 1880. 26976. 

—— Lower Silurian; drab; fossiliferous; cellular. Two specimens. Nashville, 

Davidson County. Vanderbilt quarries. Tenth Census, 1880. 25562. 

—— Lower Silurian; drab; compact. Nashville, Davidson County. Vanderbilt 

quarries. Tenth Census, 1880. 25563. 

—— Sub-Carboniferous; light colored; oolitic. Sherwood Station, Franklin County. 

Swan’s quarry. Tenth Census, 1880. 25559. 

—— Drab; finely fossiliferous. Near Cowan, Franklin County. Tenth Census, 

1880. 26795. 

— Drab; with light spots. Nolensville Pike, Williamson County. Old quarry, 

Tenth Census, 1880. 26789. 

— Light colored; fine and compact. Nolensville, Williamson County. Tenth 

Census, 1880. 26965. 

— Light colored; semi-crysta@line. Columbia, Maury County.. Tenth Census, 

1880. 26968. 

— Light colored; fossiliferous. Two specimens. Carter’s Creek Station, Maury 

County. Tenth Census, 1880. 26967. 

—— Dark drab; semi-crystalline. Lebanon Pike, Wilson County. Mrs. Nichol’s 

yguarry. Tenth Census, 1830. 26784, 
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Limestone. Dark drab; compact. Murfreesborough, Rutherford County. Tenth 

Census, 1880. 26788. 

— Dull red; fossiliferous. Near Springfield, Henry County. Burns’s quarry. 

Tenth Census, 1880. 25564. 

—— Light colored; semi-crystalline; compact. Near Morristown, Hamblen County. 

M. Carriger’s quarry. Tenth Census, 1880. 25994. 

—— Light colored; finely fossiliferous. Breen’s quarry. Tenth Census, 1880. 

26786. 

Granite. Coarse; gray. Southeast part of Carter County. Tenth Census, 1880. 

26777. 

Hornblende gneiss (?). Medium; gray. Hiwassee Copper Mines, Monroe County. 

Tenth Census, 1880. 26793. 

Diorite (?). Very compact; nearly black; coarsely porphyritic ; with scattering crys- 

tals of white feldspar. Carter County. Tenth Census, 1880. 26791, 

Sandstone. Fine; dark blue-gray. Carter’s Creek, Davidson County. Tenth Census, 

1880. 26785. 

—— Bright yellow; soft and porous. Twelfth district of Davidson County. 

J. Sullivant’s quarry. Tenth Census, 1880. 27185. 

—— Red; very ferruginous; soft and porous. Ducktown, Polk County. Tenth 

Census, 1880. 26966. 

—— Fine; lightdrab. Church Mountain, Grainger County. Tenth Census, 1880. 

26794. 

—— Medium; light colored and pinkish. Two specimens. Sewanee, Franklin 

County. Tenth Census, 1880. 26796. 

— Coarse; light brown; cellular. Parksville, Polk County. Tenth Census, 
1880. 26835. 

—— Fine; light colored rust spotted. Parksville, Polk County. Tenth Census, 

1880. 26836. 

Conglomerate. Gray pink spotted; very hard and compact. Wolf Creck, Cocke 
County. Tenth Census, 1880. 26775. 

— Cambrian; greenish gray; fine; very hard and compact. Ocoee River, Polk 

County. Tenth Census, 1880. 26883. 

— Cambrian; gray ; very hard and compact. Owen’s Bluff on the Ocoee River, 

Polk County. Tenth Census, 1880. 26882. 

Slate. Greenish. 4 by4by3inches. Near Ducktown, Polk County. Tenth Census, 

1880. 26969. 
TEXAS. 

Limestone [marble]. Light yellow; compact; fossiliferous. Near Austin, Travis 

County. Quarry of C. W. Van Resenbury. J.S. F. Batchen, 1884. 35576. 

— Cretaceous; drab; compact; coarsely fossiliferous. Austin, Travis County. 

J. McDonald’s quarry. Tenth Census, 1880. 25716. 

—— Lower Silurian; light drab, with purple veins; very fine and compact. Near 

Burnet, Burnet County. Holland’s quarry. Tenth Census, 1880. 25720. 

—— Lower Silurian; very light drab; fine and compact. Near San Saba, San Saba 

County. Dr. A. Grege’s quarry. Tenth Census, 1880. 26692. 

— Blue-gray crystalline. Burnet, Burnet County. A. R. Johnson, 1887. 38319. 

Dolomite [marble]. Du!l red, with net-work of lighter lines. Burnet, Burnet 

County. A.R. Johnson, 1887. 38820. 

Dolomite. Silurian; buff; fine and compact. Near San Saba, San Saba County. 

Dr. A. Grege’s quarry. Tenth Census, 1340. 26272. 
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omite. Silurian; fine; light colored. ear San Saba, San Saba County. Dr. A. Dolomite. Sil ; fine; light colored. Near Sar Saba, San Saba County. Dr. A 
Grege’s quarry. Tenth Census, 1880. 26691. 

—— Silurian; light buff; fine and compact. Near San Saba, San Saba County. 

Dr. A. Grege’s quarry. Tenth Census, 1880. 26690. 

— Lower Silurian; nearly white; coarsely crystalline. Near San Saba, San Saba 

ounty. r. A. Gregg’s quarry. Ten ensus 30. 3695. Count Dr. A. Gregg’s q y. Tenth C , 1880. 26693 

— Silurian; pink; fine and compact. Near San Saba, San Saba County. Dr. A. 

Grege’s quarry. Tenth Census, 1880. 26271. 

errugin olomite. Silurian; fine and compact; pinkish. Near San Saba F ous dolomite. § : c e 

San Saba County. Dr. A. Grege’s quarry. Tenth Census, 18380. 25726. 

imestone. ight colored; fine; porous. Near Austin, Travis County. ent L t Light colored ; fine ; N Austin, T County. Tenth 

Census, 1880. 25723. 

— Light colored; fine; porous. Near Austin, Travis County. Tenth Census, 

1880. 25560. 

— Cretaceous; light colored; fine; porous. Near Austin, Travis C REGAN Cret ; light colored; fine; N Austin, Travis Count G. W 

Brackinredge’s quarry. Tenth Census, 1880. 25713. ses q J ) 

— Light colored; fine; porous. Round Rock,Williamson County. G. W. Davis’s Light colored; fine ; R 1 Rock, Will Count G. W.D } 

quarry. John §. I. Batchen, 1884. 35577. 

— Drab; compact. Near Burnet, Burnet County. Tenth Census, 1880. 25719. 

Magnesian limestone. Cretaceous; light colored; fine; porous. Near Austin, 

Travis County. J. Sheehan’s quarry. Tenth Census, 1880. 25714. 

— Cretaceous; light colored; fossiliferous. Twospecimens. Near Austin, Travis 

County. J. Sheehan’s quarry. Tenth Census, 1880. 25715. 

Biotite granite. Fine; pink. Hight miles from Burnet, Burnet County. Tenth 

Census, 1880. 25722. 

—- Coarse; red. Wight miles from Burnet, Burnet County. Tenth Census, 1880. 

20721. 

Diorite. Medium; light greenish gray. Near El Paso, E] Paso County. J. 8. F. 

Batchen, 1883. 28585. f 

Sandstone. Lower Silurian ; coarse brown. Near Burnet, Burnet County. Tenth 

Census, 1880. 25717. 

—— Lower Silurian; coarse; dull red. Near Burnet, Burnet County. Tenth Cen- 

sus, 1880. 25718. 

—— Carboniferous; fine; very light gray. 4 by 3} by 3inches. Near Mormon 

Milis, Burnet County. Tenth Census, 1880. 25724. 

UTAH. 

_ Limestone [marble]. White; dark mottled; crystalline. Near Payson, Utah 

County. Tenth Census, 1880. 25392. 

Dolomite [marble]. Black, with white fossils. Near Payson, Utah County. Tenth 

Census, 1886. 25452. 

Limestone. Drab; fine and compact. Near Payson, Utah County. Tenth Census, 

1880. 25453. 

— Light colered; porous. San Pete Valley. Tenth Census, 1880. 25352. 

Hornblende biotite granite. Coarse; light gray. Two miles south of Salt Lake 

City. Tenth Census, 1880. 25351. 

This stone was used in theconstruction of the new Mormon temple at Salt 

Lake City. 

Sandstone. Fine; light pink. Near Red Butte, Salt Lake County. Tenth Census, 

1880. 25399, 
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Sanastone. fine; very light pink. Red Butte, 24 miles east of Salt Lake City. 

Tenth Census, 1880. 25400. 

VERMONT. 

Steatite [soapstone]. Fine; compact; light blue-gray. Grafton. Centennial, 1876. 

17569, 

— Coarse; compact; blue-gray. Townsend, Windham County. Bemis’s quarry. 

Tenth Census, 1880. 26626. 

Serpentine [ophiolite, verd-antique marble]. Green; white veined. Takes a high 

polish. Roxbury, Washington County. S. G. Emory, Washington, D. C., 1833. 
27824. 

— Green; white veined. Takes a high polish. 5} by 43 by Linch. Roxbury, 

Washington County. S.G. Emory, Washington, D. C., 1883. 27825. 

— Dark green, with white veins. Takes a high polish. 114 by 114 by 5 inches. 

Roxbury, Washington County. Centennial, 1876. 17389. 

Limestone [marble]. Turned column and urn, about 10 inches at base by 70 inches 

high, of white, dark-veined, crystalline limestone. Rutland, Rutland County. 

Centennial, 1876. 26013. 

— Turned column, about 10 inches at base by 50 inches high, of dark blue-gray 

crystalline limestone. Rutland, Rutland County. Centennial, 1876. 26014. 

—— Turned vase, about 10 by 19inches. Gray mottled crystalline limestone. Rut- 

land, Rutland County. Centennial, 1876. 26016. 

— Turned column and urn, about 8 inches at base by 36 inches high, of blue- 
gray and white-mottled crystalline limestone. Rutland, Rutland County. 
Centennial, 1876. © 26017. 

— Flooring tiles, setin a black walnut frame. Size, 3 feetsquare. The following 

marbles are represented, all from Vermont: Common white, Isle La Motte 

black, and red and white variegated from Swanton and Mallet’s Bay. Cen- 
tennial, 1876. 17447. 

—— Flooring tiles, set in frame as above, comprising the following marbles: Ver- 

mont white; Isle La Motte black; Swanton and Mallet’s Bay red and white 

variegated; Clinton, N. Y., gray; and Glen’s Falls black. Centennial, 1876. 

17448. 

—— LowerSilurian. Dark blue-gray mottled. Three specimens. West Rutland, 

Rutland County. Esperanza Marble Company, 1884. 36833. 

—— Lower Silurian. Dark blue-gray and white mottled; crystalline. About 16 by 

38 by $inches. West Rutland. Esperanza Marble Company, 1884. 36848. 

— LowerSilurian. 10 by 10 by Ginches. Blue-gray and white mottled; crystal- 

line. West Rutland, Rutland County. Centennial, 1876. 17387. 

— Lower Silurian. White and dark mottled; crystalline. Three specimens. 

West Rutland, Rutland County. Columbian Marble‘CCompany. Tenth Cen- 
sus, 1880. 25710. 

—— Lower Silurian. Blue-gray; crystalline. About 10 by 10 by 52 inches. West 

Rutland, Rutland County. Columbian Marble Company. Centennial, 1876. 
17385. 

-— Lower Silurian. Gray and white mottled; crystalline. About 10 by 10 by 6 

inches. West Rutland, Rutland County. Columbian Marble Company. 
Centennial, 1876. 17386. 

— Lower Silurian. White; crystalline. 12-inch cube. West Rutland, Rutland 

County. Eureka Marble Company. . Centennial, 1876, 17388. 

— Lower Silurian. Light blue; dark veined; crystalline. West Rutland, Rut- 

land County. Rutland Marble Company. Tenth Census, 1880. 25730. 
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Limestone [marble]. Lower Silurian. Pure white; crystalline; statuary marble. 

West Rutland, Rutland County. Rutland Marble Company. Tenth Census, 

1880. 25731. 

—— Lower Silurian. White; dark spotted; crystalline. West Rutland, Rutland 

County. Rutland Marble Company. Tenth Census, 1880. 25732. 

—— Lower Silurian. Blue-gray and white mottled; crystalline. About 10 by 10 

by Ginches. West Rutland, Rutland County. Columbian Marble Company, 

Centennial, 1876. 17380. 

—— Lower Silurian. Blue-gray and white mottled; crystalline. About 10 by 10 

by Ginches. West Rutland, Rutland County. Columbian Marble Company. 

Centennial, 1876. 17381. 

—— Lower Silurian. Blue-gray and white mottled; crystalline. About 8} by 6 

inches. West Rugland, Rutland County. Columbian Marble Company. 

Centennial, 1876. 17382. 

—— LowerSilurian. White; dark veined; crystalline. About 8} by 84 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 

1876. 17384. 

—— lLowerSilurian. White; dark veined; crystalline. About 10 by 10 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 

1876. 17384. 

—— Lower Silurian. Blue-gray and white mottled; crystalline. About 10 by 10 

by G inches. West Rutland, Rutland County. Columbian Marble Company. 

Centennial, 1876. 17361. 

—— Lower Silurian. White; crystalline. About 10 by 9} by 6 inches. West Rut- 

land, Rutland County. Columbian Marble Company. Centennial, 1876. 17362. 

—— Lower Silurian. White; dark veined; crystalline. About 10by 9 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 

1876. 17364. 

—— Lower Silurian. Biue-gray mottled; crystalline. About 10 by 10 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 

1876. 17365. 

—— LowerSilurian. White; dark spotted ; crystalline. About 10 by 10 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 

1876. 17366. 

—— LowerSilurian. Blue-gray; white mottled; crystalline. About 8} by 6 inches, 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 

1876. 17376. 

—— LowerSilurian. White; dark veined; crystalline. About 10 by 10 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 

1876. 17377. 

—— Lower Silurian. Gray and white mottled. About 10 by 10 by 6 inches. West 

Rutland, Rutland County. Columbian Marble Company. Centennial, 1876. 
9-2 
fads 

——- Lower Silerian. Blue-gray and white mottled; crystalline. About 8 by 8 by 

4inches. West Rutland, Rutland County. Centennial, 1876. 26015. 

—— Lower Silurian; blue-gray and white, mottled; crystalline. About12 by 12 by 

8 inches. West Rutland, Rutland County. Centennial, 1876. 26027. 

—— Lower Silurian; white crystalline. West Rutland, Rutland County. Quarry 

of Sherman & Slason. Tenth Census, 1880. 25802. 

—— Lower Silurian; white, green-veined; crystalline. Two specimens. West 

Rutland, Rutland County. Quarry of Sherman & Slason. Tenth Census, 

1880, 25803, 
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Limestone [marble]. Lower Silurian; pure white; erystalline. West Rutland, 

Rutland County. Quarry of Gibson & Woodfin. Tenth Census, 1880. 25734, 

Lower Silurian; light blue; dark veined; crystalline. West Rutland, Rat- 

land County. Quarry of Gibson & Woodfin. Tenth Census, 1880. 25735. 

Lower Silurian; gray and white, mottled; crystalline. 12-inch cube. West 

Rutland, Rutland County. Centennial, 1876. 25217. 

Lower Silurian; light blue, dark veined; crystalline. West Rutland, Rutland 

County. Quarry of Sheldon & Slason. Tenth Census, 1880. 25728. 

Lower Silurian; white; crystalline. Marble slab, about 3 feet by 11 by 18 

inches; used as a shelf. West Rutland, 1876. 17349. 

Lower Silurian; white; crystalline. Marble slab, about 3 feet by 11 by 18 

inches; used as a shelf. West Rutland, 1876, 17350. 

Lower Silurian; white; crystalline. Marble slab, about 3 feet by 11 by 18 

inches; used as a shelf. West Rutland, 1876. 17351. 

Lower Silurian; white; crystalline. Marble slab, about 3 feet by 11 by 18 

inches; used as a shelf. West Rutland, 1876. 17340. 

Lower Silurian; white; green veined; crystalline. 12-inch cube. West Rut- 

land, Rutland County. Centennial, 1876. 17458. 

Lower Silurian; water blue; dark veined; crystalline. 12-inch cube. West 

Rutland, Rutland County. Rutland. Marble Company. Centennial, 1876. 

17460. 

Lower Silurian; white ; green veined; crystalline. 12-inchcube. West Rut- 

land, Rutland County. Rutland MarbleCompany. Centennial, 1876. 17461. 

Lower Silurian; white; crystalline. West Rutland, Rutland County. Cen- 

tennial, 1876. 17390. 

Lower Silurian; white; green veined; crystalline. West Rutland, Rutland 

County. Centennial, 1876. 17391. 

Lower Silurian; pure white; crystalline. 12-inch cube. West Rutland, Rut- 

land County. Rutland Marble Company. Centennial, 1876. 17451. 

Lower Silurian; pure white; crystalline. 12-inch cube. West Rutland, Rut- 

land County. Rutland Marble Company. Centennial, 1876. 17454. 

Lower Silurian; white; crystalline. 12-inch cube. West Rutland, Rutland 

County. Rutdand Marble Company. Centennial, 1876. 17455. 

Lower Silurian; white; green veined; crystalline. 12-inch cube. West Rr: 

land, Rutland County. Centennial, 1876. 17456. 

Lower Silurian; white; green veined; crystalline. 12-inch cube. West Rut- 

land, Rutland County. Rutland MarbleCompany. Centennial, 1876. 17459. 

Lower Silurian; white; ‘crystalline. West Rutland, Rutland County. Rut- 

land Marble Company. Centennial, 1876. 17392. 

Lower Silurian; white; green veined; crystalline. West Rutland, Rutland 

County. Rutland Marble Company. Centennial, 1876. 17393. 

Lower Silurian; light blue; dark veined; crystalline. West Rutland, Rut- 

land County. Rutland Marble Company. Centennial, 1876. 17395. 

Lower Silurian ; light blue ; white spotted ; crygtalline. West Rutland, Rit- 

land County. Rutland Marble Company. Centennial, 1876. 17396. 

Lower Silurian; white; dark veined; crystalline. West Rutland, Rutland 

County. Rutland Marble Company. Centennial, 1876. 17397." 

Lower Silurian; pure white; crystalline. West Rutland, Rutland County. 

Rutland Marble Company. Centennial, 1876. 17398. 

Lower Silurian; pure white; crystalline. West Rutland, Rutland County, 

Rutland Marble Company. Centennial, 1376, 17400, 



600 REPORT ON NATIONAL MUSEUM, 1886. 

Limestone [marble]. Lower Silurian; white; dark spotted; crystalline. West 

Rutland, Rutland County. Centennial, 1876. 17394. 

—— Lower Silurian; white; dark veined; crystalline. 10-inch cube. Centre Rut- 

land, Rutland County. Eureka Marble Company. Centennial, 1876. 17356. 

—— Lower Silurian; white; dark spotted; crystalline. 12-inch cube. Centre 

Rutland, Rutland County. Eureka Marble Company. Centennial, 1876. 

17357. 

—— White; crystalline. Slab about 2 feet 9 inches high, 2 feet wide, and 2 inches 

thick. Centre Rutland, Rutland County. Centennial, 1876. 17341. 

—— White; crystalline. Slab about 2 feet 9 inches high, 2 feet wide, and 2 inches 

thick. Centre Rutland, Rutland County. Centennial, 1876. 17343. 

—— White; crystalline. Slab about 2 feet 9 inches high, 2 feet wide, and 2 inches 

thick. Centre Rutland, Rutland County. Centennial, 1876. 17345. 

—— LowerSilurian; white; dark veined; crystalline. 10-inch cube. Centre Rut- 

land, Rutland County. Centennial, 1876. 17355. 

—— Crystalline; white; green veined. Slab about 2 feet 9 inches by 2 feet wide 

by 2 inchesthick. Centre Rutland. Centennial, 1876. 17338. 

—— Lower Silurian; pure white; crystalline. Twospecimens. Pittsford, Rutland 

County. Pittsford Marble Company. Tenth Census, 1880. 25690. 

—— Lower Silurian; white; dark veined; crystalline. 12-inch cube. Pittsford, 

Rutland County. Burlington Manufacturing Company. Centennial, 1876. 

17468. 

—— Lower Silurian; water-blue; crystalline. 12-inchcube. North Pittsford, Rut- 

land Gounty. Burlington Manufacturing Company. Centennial, 1876. 

17464. 

—— Lower Silurian; white; dark veined; crystalline. 12-inch cube. North 

Pittsford, Rutland County. Burlington Manufacturing Company. Centen- 

nial, 1876. 17466. 

—— Lower Silurian; white; dark veined; crystalline. About 12 by 12 by 12 

inches. North Pittsford, Rutland County. Burlington Manufacturing Com- 

pany. Centennial, 1876. 17467. 

—— Lower Silurian; pure white; fine crystalline. South Wallingford, Rutland 

County. William W. Kelley’s quarry. Tenth Census, 1880. 26300. 

—— Lower Silurian ; 10 by 10 by 6 inches; white, dark veined; crystalline. Suther- 

land Falls, Rutland County. Centennial, 1876. 17358. 

—— Lower Silurian, white, dark spotted; crystalline. Sutherland Falls, Rutland 

County. Centennial, 1876. 17509. 

— Lower Silurian; white, dark veined; crystalline. Sutherland Falls, Rutland 

County. Centennial, 1876. 17500. 

— Lower Silurian; white, dark spotted; crystalline. Sutherland Falls, Rutland 

County. Centennial, 1876. 17501. 

—— Lower Silurian ; white, dark spotted; crystalline. About 10 by 10 by 8 inches. 

Sutherland Falls, Rutland Company; Sutherlana Falls Marble Company. 

Centennial, 1876. 17369. 

-—— Lower Silurian; white, dark spotted; crystalline. 12-inchcube. Sutherland 

Falls, Rutland County. Centennial, 1876. 17370. 

— Lower Silurian; white, dark veined; crystalline. About 83 by 6 inches. 

Sutherland Falis, Rutland County. Centennial, 1876. 17371. 

—— Lower Silurian; white, dark spotted; crystalline. 12-inch cube, Sutherland 

Falls, Rutland County. Centennial, 1876, 17373. 
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Limestone [marble]. Lower Silurian; white; crystalline. Sutherland Falls, Rut- 

land County. Centennial, 1876. 17502. 

Lower Silurian; white, dark mottled; crystalline. Sutherland Falls, Rut- 

land County. Centennial, 1876. 17503. 

Lower Silurian; white, dark veined; crystalline. Sutherland Falls, Rutland 

County. Centennial, 1876. 17506. 

Lower Silurian; blue and white mottled; crystalline. Sutherland Falls, Rut- 

land County. Centennial, 1876. 17507. 

Lower Silurian; white, dark veined; crystalline. Sutherland Falls, Rutland 

County. Centennial, 1876. 17508. 

Lower Silurian; white, dark veined; crystalline. 12-inch cube, Sutherland 

Falls, Rutland County; Sutherland Falls Marble Company. Centennial, 

1876. 17374. 

Lower Silurian ; white, dark spotted; crystalline. 12-inch cube. Southerland 

Falls, Rutland County. Centennial, 1876. 17359, 

Lower Silurian; dark gray; fossiliferous. Isle La Motte, Grand Isle County. 

Quarry of Fiske and Barney. Tenth Census, 1880. 26926. 

Lower Silurian; white; crystalline. Dorset, Bennington County. Quarry of 

Freedly & Son. Tenth Census, 1880. 26273. 

Lower Silurian; white; crystalline. Dorset, Bennington County. S. F, 

Prince’s quarry. Tenth Census, 1880. 26274. 

Lower Silurian; white; crystalline. Dorset, Bennington County. Quarry of 

S. F. Prince & Co. Tenth Census, 1880. 26733. 

Lower Silurian; white, dark spotted; crystalline. 12-inch cube. East Dor- 

set, Bennington County. Centennial, 1876. 25087. 

Lower Silurian ; white, dark spotted ; crystalline. 10-inchcube. East Dorset, 

Bennington County. Centennial, 1876. 17462. 

Lower Silurian; white, dark veined; crystalline. Rutland, Rutland County. 

Quarry of Flint Bros. & Co. Tenth Census, 1880. 25805. 

Lower Silurian; white, dark veined ; crystalline. Two specimens. Rutland, 

Rutland County. Quarry of Flint Bros. & Co. Tenth Census, 1880. 25736. 

Lower Silurian; pure white; crystalline; statuary marble. West Rutland, 

Rutland County. Quarry of Sheldon & Slason. Tenth Census, 1880. 25729. 

Lower Silurian; white; crystalline. Pittsford, Rutland County. Quarry of 

F. W. Smith & Co. Tenth Census, 1880. 26674. 

Lower Silurian; light blue and white; crystalline. Pittsford, Rutland County, 

Quarry of F. W. Smith & Co. Tenth Census, 1880. 26675. 

Lower Silurian ; white, dark spotted; crystalline. Pittsford, Rutland County. 

Quarry of F. W. Smith & Co. Tenth Census, 1880. 26676. 

Lower Silurian ; white, dark veined ; crystalline. Pittsford, Rutland County. 

George E. Hall’s quarry. Tenth Census, 1880. 25692. 

Lower Silurian; white, dark spotted; crystalline. South Wallingford, Rut 
land County. William W. Kelley’s quarry. “Tenth Census, 1880. 26677. 

Lower Silurian; light blue, and white mottled; crystalline. Two specimens. 

South Wallingford, Rutland County. William W. Kelley’s quarry. Tenth 
Census, 1880. 26678. 

Lower Silurian ; pure white; crystalline; statuary marble. Brandon, Rutland 

County. Brandon Statuary Marble Company. Tenth Census, 1880. 25689. 

Lower Silurian; white, dark veined; crystalline. East Dorset, Bennington 

County. Quarry of D. L. Kent & Company. Tenth Census, 1880. 26275. 
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Limestcne [marble]. Lower Silurian; white, dark veined ; crystalline. New Ha- 

ven, Addison County. Cutter Marble Company. Tenth Census, 1880. 27034. 

—— Lower Silurian; French gray; very fine and compact. Swanton, Franklin 

County. Quarry of George and R. L. Barney. Tenth Census, 1880. 26928. 

—— Lower Silurian; gray and white mottled. About 10 by 10 by 6 inches. West 

Rutland, Rutland County. Columbian Marble Company. Centennial, 1876. 

17379: 

—— Lower Silurian ; white, dark veined; crystalline. About &} by 6 inches. West 

Rutland, Rutland County. Columbian Marble Company. Centennial, 1876. 

17360. 

— Lower Silurian; water-blue; dark veined; crystalline. 12-inch cube. West 

Rutland, Rutland County. Rutland Marble Company. Centennial, 1876. 

17459. 

—— Lower Silurian; white green veined; crystalline. West Rutland, Rutland 

County. Rutland Marble Company. Centennial, 1876. 17399. 

— Lower Silurian; white dark veined; crystalline. About 10 by 10 by 74 

inches. Sutherland Falls, Rutland County. Centennial, 1876. 17367. 

Magnesian limestone. Lower Silurian; dark gray, nearly black; fossiliferous. 

Isle La Motte, Grand Isle County. Quarry of Goodsell & Hursh. ‘Tenth Cen- 

sus, 1880. 26185. 

— Lower Silurian; gray; fine grained; fossiliferous. Isle La Motte, Grand Isle 

County. Tenth Census, 1880. 26186. 

—— Lower Silurian; dark gray ; compact; fossiliferous. Isle La Motte, Grand Isle 

County. Quarry of Ira & J. P. Hall. Tenth Census, 1880. 26188. 

—— Lower Silurian; blue-black; compact. Isle La Motte, Grand Isle County. 

Quarry of Ira & J. P. Hall. Tenth Census, 1820. 26189. 

—— Lower Silurian; dark gray ; compact; fossiliferous. Isle La Motte, Grand Isle 

County. Quarry of H. C. Fisk & Son. Tenth Census, 1880. 26190. 

—— Lower Silurian; blue-black; compact. Isle La Motte, Grand Isle County. 

Quarry of H. C. Fisk & Son. Tenth Census, 1880. 26191. 

—— Lower Silurian; dark gray; fine and compact. Isle La Motte, Grand Isle 

County. Burlington Manufacturing Company. Tenth Census, 1880. 26673. 

—— Lower Silurian; dark gray; fossiliferous. Isle La Motte, Grand Isle County. 

Quarry of Fiske & Barney. Centennial, 1876. 17420. 

—— Lower Silurian; black; compact; fossiliferous. Isle La Motte, Grand Isle 

County. Quarry of Fiske & Barney. Centennial, 1876. 17421. 

—— Lower Silurian; nearly black; fossiliferous. 12-inch cube. Isle La Motte, 

Grand Isle County. Quarry of Fiske & Barney. Centennial, 1876. 17422. 

Dolomite [marble]. Cambrian; pink and gray mottled; fine; compact. Mallet’s 

Bay, Chittenden County. Centennial, 1876. 17495. 

— Cambrian; light red mottled; fine. and compact. About 54 by 54 by 24 

inches. Mallet’s Bay, Chittenden County. Centennial, 1876. 17496. 

—— Cambrian; pink mottled. About 7 by 74 by 7} inches. Mallet’s Bay, Chit- 

tenden, County. Centennial, 1876. 17497. 

—— Cambrian; red mottled. 6-inch cube. Mallet’s Bay, Chittenden County 

Centennial, 1876. 17489. 

—— Cambrian; dark pink; fine and compact. About 4 by 4 by 24 inches. Mal- 

let’s Bay, Chittenden County. Centennial, 1876. 17490. 

—— Cambrian; pink mottled; fine and compact. Mallet’s Bay, Chittenden 

County. Centennial, 1876. Two specimens, 17493, 
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Dolomite [marble]. Cambrian; red mottled; fine and compact. About 4} by 4 by 

2inches. Mallet’s Bay, Chittenden County. Centennial, 1876. 17492. 

—- Cambrian; red mottled; fine; compact. About 9% by 72 by 2 inches. Mal- 

let’s Bay, Chittenden County. Centennial, 1876. 17494. 

—— Cambrian; red mottled; fine and compact. Mallet’s Bay, Chittenden County. 

Centennial, 1876. 25200. 

—— Cambrian; red and white mottled; fine and compact. Swanton, Franklin 

County. Quarry of George and R. L. Barney. Tenth Census, 1880. 26929. 

—— Cambrian; red and white mottled; 12-inch cube. Swanton, Franklin County. 

Centennial, 1876. 17416. 

—— Lower Silurian; red and white mottled; fine and compact. Swanton, Frank- 

lin County. George Barney’s quarry. Centennial, 1876. 17419. 

—— Cambrian; red and white mottled; fine and compact. Swanton, Franklin 

County. Quarry of George and R. L. Barney. Tenth Census, 1880. 26927. 

Biotite granite. Medium; gray. Near Woodbury, Washington County. Quarry 

of J. Ainsworth & Son. Tenth Census, 1880. 25581. 

—— Medium; dark gray. Near Woodbury, Washington County. C. W. Cilley’s 

quarry. Tenth Census, 1880. 25582. 

—— Medium; dark gray. Near Woodbury, Washington County. C. W. Cilley’s 

quarry. Tenth Census, 1880. 26647. 

—— Medium; gray. Barre, Washington County. Quarry of Wetmore & Morse. 

Tenth Census, 1880. 25584. 

—— Medium; gray. Barre, Washington County. E. L. Smith’s quarry. Tenth 

Census, 1880. 25585. 

—— Medium; gray. Barre, Washington County. G. W. Mann’s quarry. Tenth 

Census, 1880. 25586. 

—— Fine; gray. Foot cube. Barre, Washington County. Centennial, 1876. 

17478. 

—— Fine; dark gray. Brunswick, Essex County. Saint Johnsbury Granite Com- 

pany. Tenth Census, 1880. 26184. 

Muscovite granite. Fine; very light gray, nearly white. Bethel, Windsor County. 

KE. Kittredge’s quarry. Tenth Census, 1880. 25566. 

—— Fine; very light gray, nearly white. Bethel, Windsor County. Quarry of 

KE. Sturtevant & Co. Tenth Census, 1880, 25567. 

—— Fine; very light gray, nearly white. Foot cube. Bethel, Windser County. 

Centennial, 1876. 17469. 

Biotite muscovite granite. Medium; light gray. Ryegate, Caledonia County. 

R. W. Laird’s quarry. Tenth Census, 1880. 26183. 

—— Coarse; gray. Ryegate, Caledonia County. R. I’. Carter’s quarry. Tenth 
Census, 1880. 264357. 

Slate. Cambrian; blue-black. Two specimens. Northfield, Washington County. 
Adams Slate and Tile Company. Tenth Census, 1880, 25587. 

—— Cambrian; brownish gray. 4 by 4 by Linches. Castleton, Rutland County 

Eagle Slate Company. Tenth Census, 1880. 25807, 

—— Cambrian; greenandpurple. 4 by 4 byl inches. Castleton, Rutland County, 

Eagle Slate Company. Tenth Census, 1880. 25808. 

—— Cambrian; greenish. 4 by 4 by linches. Castleton, Rutland Coanty. Eagle 

Slate Company. Tenth Census, 1880. 25309. 

— Cambrian; greenish. 4 by 4 by l}inches. Castleton, Rutland County. Blue 

Slate Company. Tenth Census, 1830. 25810, 
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Cambrian; greenish. 4 by 4 by 3 inches. Fair Haven, Rutland County. 

Quarry of P. Roberts. Tenth Census, 1880. 25811. 

Cambrian; purple. 4 by 4 by 1} inches. Two specimens. Castleton, Rutland 

County. Quarry of Clifford & Litchfield. Tenth Census, 1880. 25813. 

Cambrian; purple. Castleton, Rutland County. Quarry of R. Conway. 

Tenth Census, 1880. 25814. 

Cambrian; purple. 4 by 4 by 4 inches. Castleton, Rutland County. Snow- 

den Siate Company. Tenth Census, 1880. 25815. 

Cambrian; blue-black. Castleton, Rutland County. Lake Shore Company. 

Tenth Census, 1880. 25816. 

Cambrian; greenish. Poultney, Rutland County. Evergreen Slate Company. 

Tenth Census, 1880. 25817. 

Cambrian; reddish. FairHaven, Rutland County. Quarry of Griffiths Owen 

& Co. Tenth Census, 1880. 25818. 

Cambrian; red. 4 by 4 by 14 inches. Rutland, Rutland County. Quarry of 

L. Owens & Co. Tenth Census, 1880. 25953. 

Cambrian; green. 4 by 4 by 14 inches. Poultney, Rutland County. Quarry 

of L. Owens & Co. Tenth Census, 1880. 25954. 

Cambrian; blue-black. 4 by 4 by 2inches. Two specimens. Poultney, Rut- 

land County. Globe Slate Company. ‘Tenth Census, 1880. 25955. 

Cambrian; greenish. 4 by4by2inches. Twospecimens. Poultney, Rutland 

County. Quarry of J. Evans & Co. Tenth Census, 1880. 25956. 

Cambrian; green. 4 by 4 by 2 inches. Poultney, Rutland County. Macgrath’s 

quarry. Tenth Census, 1880. 25970. 

Cambrian; green. 4 by 4 by ldinches. Poultney, Rutland County. Quarry 

of D. Culver. Tenth Census, 1880. 25971. 

Cambrian; greenish. 4 by 4 by 4 inches. Pawlet, Rutland County. M. 

Welch’s quarry. Tenth Census, 1880. 26039. 

Cambrian; green. 4 by 4 by 2} inches. Pawlet, Rutland County. Quarry 

of W. J. Evans. Tenth Census, 1880. 26040. 

Cambrian; green. 4 by 4 by linches. Pawlet, Rutland County. J.S. War- 

ren’s quarry. Tenth Census, 1880. 26041. 

Cambrian; greenish. 4 by 4 by 2 inches. Pawlet, Rutland County. Quarry 

of H. J. Williams. Tenth Census, 1880. 26042. 

Cambrian; purple. 4by4 by1? inches. Pawlet, Rutland County. H.R. Nor- 

ton’s quarry. Tenth Census, 1880. 26043. 

Cambrian; green. West Pawlet, Rutland County. Brownell Slate and Flag- 
ging Company. Tenth Census, 1880. 26044. 

Cambrian; green. 4 by4bylinches. West Pawlet, Rutland County. Quarry 

of H. W. Hughes. Tenth Census, 1880. 26045. 

Cambrian; green. 4 by 4 by 24 inches. West Pawlet, Rutland County. Quar- 

ry of Rising & Nelson. Tenth Census, 1880. 26046. 

Cambrian; greenish. 4 by 4 by 24 inches. West Pawlet, Rutland County. 

Quarry of O. Evans & Son. Tenth Census, 1880. 26047. 

Cambrian; greenish. 4 by 4 by 1, and 4 by 4 by 2 inches. Two specimens. 

West Pawlet, Rutland County. H. Dillingham’s quarry. Tenth Census, 

1880. 26048. 

Cambrian; blue-black. Slab 8inches square. Dummerston, Windham County. 

Tenth Census, 1880. 26160. 

Cambrian; blue-black. 4 by 4by 2 inches. 8 miles from Brattleborough, Wind- 

ham County. T. Johnson’s quarry. Tenth Census, 1830, 26161, 
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Slate. Cambrian; green. 4 by4by 1) inches. Twospecimens. Poultney, Rutland 

County. Kureka quarry. Tenth Census, 1880. 27183, 

: VIRGINIA. 

Steatite [soapstone]. Medium; compact; blue-gray. Near Langley, Fairfax 

County. Tenth Census, 1880. 25254, 

— Very light colored, schistose. Near Falls Church, Fairfax County. E. L. 

Howard, 1883. 28649. 

Gypsum. Coarse; gray; white mottled. Saltville, Smyth County Holston Sale 

and Plaster Company. Centennial, 1876, 27129. 

— White; dark veined. Saltville, Smyth County. Quarries of Stuart & Palmer. 

Centennial, 1876. 27153. : 

Limestone [stalagmitic marble]. About 13 by 8 inches. Luray, Page County. 

From Luray Cave. Gift of Henry Horan, 1855. 37643. 

— About 142 by 10} by 7} inches. Luray, Page County. From Luray Cave. 

Robert Corson, 1881. 25637. 

— About4}by 3} by 3¢inches. Luray, Page County. From Luray Cave. Robert 
Corson, 1881. 20374. 

Limestone [stalagmite marble]. Light brown. 4}by 2 by 1 inches. Rockbridge 

County. U.S.General Land Office, 1882. 27268. 

— A polished slab 14 by 15 by $ inches, mounted in a black frame. Taken from a 

small cave that had become completely filled up by the stalagmitie deposit. 

Loeality, about 20 miles northwest from Lexington, Rockbridge County. 

Dr. George W. Hawes. 26434. 

Limestone [marble]. Cross-section of a stalagmite. Oval in shape; about 8} by 6 

by 2 inches. Luray Cave, Page County. Robert R. Corson, 1881. 27056. 

— Pink, crystalline. Near Aldie, Loudoun County. Miss Carter’s quarry. E. 

Howard, 1883. 36788. 

— Upper Silurian. Gray with pink spots; fossiliferous. Craigsville, Augusta 

County. Coral Marble Company. Tenth Census, 1880. 25481. 

—— UpperSilurian. Reddish; fossiliferous; semi-crystalline. Craigsville, Augusta 

County. Craig’s quarry. Tenth Census. 25598. 

Dolomite [marble]. Red; finely crystalline. Madison Run Station, Orange County. 

H. T. & W.G. Douglass, 1882. 26989. 

Calcareous Dolomite [marble]. Pale; pink; crystalline. Loudoun County. Lou- 

doun County Marble Quarry. Tenth Census, 1880. 27073. 

Marble. Red and green mottled. 6 by 4 by 1 inches. Ashby’s Gap, Cumberland 

County. A.S. Payne’s quarry. Centennial, 1876. 27198. 

Magnesian Limestone [marble]. Upper Silurian. Gray, with pink spots, fossil- 

iferous. Craigsville, Augusta County. Coral Marble Company. Tenth Census, 
1880. 25482. 

— Gray, and dark-blue gray, nearly black. Two specimens. Near Natural 

Bridge, Rockbridge County. J. G. Stecle’s quarry. Tenth Census, 1830. 

26752. 

Biotite granite. Medium; gray and greenish gray. ‘Two specimens. Namozin 
district, Dinwiddie County. D.W. Lassiter’s quarry. ‘Tenth Census, 1880. 25272. 

Medium; greenish gray. Namozin district, Dinwiddie County. Mayfield 

quarry. Tenth Census, 1850. 25279. 

—— Medium; gray. Granite, Chesterfield County, Old Dominion Granite Com- 

pany. Tenth Census, 1830, 25272. 
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Biotite granite. Medium; gray. Twospecimens. Manchester, Chesterficld County. 

Westham Granite Company. Tenth Census, 1880. 25271. 

—— Fine; gray. Tuckahoe district, Henrico County. Quarry of J. B. ‘Mitchel 

& Co. Tenth Census, 1880. 25269. 

—— Medium; gray. Near Richmond, Henrico County. Richmond Granite Com- 

pany. Tenth Census, 1880. 25270. 

Muscovite granite. Medium; light gray. - Near Fredericksburgh, Spottsylvania 

County. E. J. Leyburn’s quarry. Tenth Census, 1880. 25263. 

Biotite gneiss. Fine; dark gray; twospecimens. Lynchburgh, Campbell County. 
Fishing Creek Quarry. Tenth Census, 1880. 25280. 

Biotite schist. Fine; dark gray. Near Chain Bridge, Fauquier County. Gilbert’s 

quarry. Tenth Census, 1880. 25289. 

Amphibolite. Compact; dark green. Lynchburgh, Campbell County. J. Evans, 

1884. 35908. 

Diabase. Mesozoic. Medium; dark gray. Used only for street pavements; three 

miles from Leesburgh, Loudoun County. T.W. Edwards’ quarry Tenth Census, 

1880. 25963. 

—— Mesozoic. Fine; dark gray. Near Catletts Station, Fauquier County. Used 

only for street pavements. Fauquier quarry. Tenth Census, 1880. 25341. 

Sandstone. Juro-Cretaceous. Light colored, soft and friable. Acquia Creek, Staf- 

ford County. Colonel Edward Clark, 1881. 25007. 

—— Fine; very light brown. Saltville, Washington County. Centennial, 1876. 

27131. 

— Triassic. Light reddish-brown; fine. Manassas, Prince William County. 

Mayfield Brownstone Company. Tenth Census, 1880. 27243. 

Slate. Blue-black. Slab 8 imches square. Now Canton, Buckingham County. 

Quarry of Edwards & Roberts. Tenth Census, 1880. 25275. 

—— Blue-black. Slab 8inches square. New Canton, Buckingham County. Quarry 

of J. R. Williams & Co. Tenth Census, 1880. 25277. 

WEST VIRGINIA. 

Limestone [marble]. Light gray; coarse. Near Snyder’s Mills, Jefferson County. 

Tenth Census, 1880. 26100. 

Magnesian limestone [marble]. Coarsely variegated, crystalline. Near Dam No. 

4, Jefferson and Berkeley Counties. Snyder’s Mills quarry. ‘Tenth Census, 1880. 

26101. 

Sandstone. Medium; light colored. Wheeling, Ohio County. Quarry of Schule 

& Lotz. Tenth Census, 1880. 25659. 

—— Coarse; buff. Near Grafton, Taylor County. Grafton quarries. Tenth Census, 

1880. 26849. 

—— Fine; dark gray. Rowlesburgh, Preston County. Quarry of Sullivan & Peat. 

Tenth Census, 1880. 26850. 

—- Carboniferous; medium; light colored. Near Charleston, Kanawha County. 

Connor’s quarry. Tenth Census, 1880. 26949. 

— Carboniferous, medium; light gray. Near Charleston, Kanawha Cony J. 
T. Quarrier’s quarry. Tenth Census, 1880. 26950. . 

— Carboniferous; medium; light colored. Near Charleston, Kanawha County. 

“Coon-Skin” quarry. Tenth Census, 1880. 26952. 

— Mediam; light colored. Parkersburgh, Wood County. ‘Pole-Cat” quarry, 
Tenth Census, 1880, 26963, 
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Sandstone. Dullred; finceand compact. Berkeley Springs, Morgan County. Philip 

Pendleton. 36829. 

WASHINGTON TERRITORY. 

Sandstone. Carboniferous; fine; gray. Bellingham Bay,Whatcom County. Quarry 

of C. Seidel & Co. Tenth Census, 1880. 26248. 

— Carboniferous; fine; gray. Chukanut Bay, Whatcom County. Quarry of C. 

Seidel & Co. Tenth Census, 1880. 26961. 

WISCONSIN. 

Dolomite. Upper Silurian. Light drab; cellular. Near Racine, Racine County. 

Quarry of C. Fox & Sons. Tenth Census, 1880. 27155. 

— UpperSilurian. Lightdrab; fineandcompact. Waukesha, Waukesha County. 

Quarry of Hadfield & Co. Tenth Census, 1880. 27066. 

—— Upper Silurian. Light colored; fine and compact. Waukesha, Waukesha 

County. Quarry of Hadfield & Co. Tenth Census, 1880. 27067. 

—— Upper Silurian. Light colored; very fine and compact; two specimens. Mil- 

waukee, Milwaukee County. Story Brothers quarry. Tenth Census, 1880. 

27083. 

—— Upper Silurian. Coarse and fine; light drab; two specimens. Milwaukee, 

Milwaukee County. Milwaukee Stone Company. Tenth Census, 1830. 

27112. 

—— Lower Silurian. Fine; porous; very light buff. Near La Crosse, La Crosse 

County. J. Neilson’s quarry. Tenth Census, 1880. 26463. 

— Lower Silurian. Fine; porous; very light buff. Near La Crosse, La Crosse 

County. M. Neilson’s quarry. Tenth Census, 1880. 26464. 

— Upper Silurian. Light drab; very fine and compact. Near Fond du Lae, 

Fond du Lac County. C. Geiger’s quarry. Tenth Census, 1880. 25864. 

— Upper Silurian; drab; cellular, Waupun, Fond du Lac County. Waupun 

quarry. ‘Tenth Census, 1380. 27176. 

— Upper Silurian; light colored; very fine and porous. Taycheedah Township, 

Fond du Lac County. Quarry of Berry & Bannister. Tenth Census, 1880. 

25883. 

—— Upper Silurian; light drab; very fine and compact; will take a good polish; 

2 specimens. Byron, Fond du Lac County. S.Sylvester’s quarry. Tenth 

Census, 1880. 25881. 

—— Upper Silurian; light colored and drab; very fine and compact; 2 specimens. 

Byron, Fond du Lac County. Quarry of S. Sylvester, jr. Tenth Census, 

1880. 25882. 

—— Upper Silurian; very light drab; fine and compact. Near Eden Station, Fond 

du Lac County. Marblehead Lime Company. Tenth Census, 1880, 25854. 

— Upper Silurian; light drab; very fine and compact. Takes a good polish. 

Near Eden, Fond du Lac County. Quarry of Nast Bros. & Co. Tenth 

Census, 1880. 25885. 

—— Upper Silurian; very fine and compact; light colored. Eden, Fond du Lac 

County. Cardiff quarry. J.S.F. Batchen, 1883. 27517. 

-—— Upper Silurian; drab; very fine and compact. Near Sheboygan, Sheboygan 

County. Quarry of H.E. Roth. Tenth Census, 1880. 26940. 

—— Upper Silurian; drab; very fine and compact. Sheboygan Falls, Sheboygan 

- County. Tenth Census, 1880. 26941. 

— Upper Silurian; drab; very fine and compact. Near Manitowoc, Manitowoc 

County. Quarry of Lewis Miller & Co. Tenth Census, 1880. 26933, « 
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Dolomite. Lower Silurian ; coarse; dark drab. Near Oshkosh, Winnebago County. 

I. Last’s quarry. Tenth Census, 1880. 25886. 

—— Lower Silurian. Coarse; dark drab. Near Oshkosh, Winnebago County. 

Quarry of Schneider & Frank. ‘Tenth Census, 1880. 25887. 

— Lower Silurian; dark drab. Near Menasha, Winnebago County. R. Scott’s 

quarry. ‘Tenth Ceusus, 1380. 25942. 

— Lower Silurian; dark drab. Neenah, Winnebago County. P. McGrath’s 

quarry. Tenth Census, 1860. 25943. 

— Lower Silurian; light colored and dark mottled; 2 specimens. River Falls, 

Pierce County. T. Walker’s quarry. Tenth Census, 1880. 27174. 

— Lower Silurian; fine; very light buff. Near Winona mine, Buffalo County. 

Quarry of H. J. Willis. ‘Tenth Census, 1380. 26641. 

— Lower Silurian; coarse; buff mottled. Ncar Winona mine, Buffalo County. 

Quarry of H. J. Willis; Tenth Census, 13830. 26642. 

— Lower Silurian; drab. Near Kaukauna, Outagamie County. United States 

Government quarry. Tenth Census, 1880. 25940. 

— Lower Silurian; drab. Ledyard, Outagamie County. Kaukauna Water Power 

Company. Tenth Census, 1880. 25941. 

—  LowerSilurian; dark drab. Near Duck Creek Station, Brown County. Chicago 

and Northwestern Railway Company. ‘Tenth Census, 1880. 25957, 

— Light drab; cellular. Hayton, Calumet County. Cardiff quarry. J.S. F. 

Batchen, 1883. 27509. 

— Light drab; fine and porous. Prairie du Chien, Crawford County. Marsden’s 

quarry. ‘Tenth Census, 1880. 27054. 

Biotite gneiss. Fine; red. Village of Black River Falls, Jackson County. Tenth 

Census, 1880. 26702. 

Granite. Medium; reddish brown. Montello, Marquette County. Montello Granite 

Company. ‘Tenth Census, 1880. 26915. 

— Wausau, Marathon County. J. Kolter’s quarry. Tenth Census, 1880. 26921. 

Hornblende granite. Medium; dark brownish. Wausau, Marathon County. Big 

Bull Falls quarry. Tenth Census, 1880. 26922. 

Quartz Porphyry. Dark, nearly black. Marquette, Green Lake County. Wampum 

Granite Company. Tenth Census, 1880. 27177. 

— Dark, nearly black. Near Brandon, Fond du Lac County. J. Densmore’s 
quarry J.S8.F. Batchen, 1883, 28503. 

Sandstone. Lower Silurian; light colored; fine and compact. Near Ableman, Sauk 

County. Tenth Census, 1880. 26703. 

— Lower Silurian; light ¢olored; fine and compact. Ableman, Sauk County. W. 

Lee’s quarry. Tenth Census, 1880. 26704. 

— Lower Silurian; light red and very light colored ; fine and friable. Two speci- 

mens. Mauston, Juneau County. H.YV.Train’s quarry. Tenth Census, 1880. 

20917. 

— Lower Silurian; fine; light colored. Near Mauston, Juneau County. C. W. 

Potter’s quarry. Tenth Census, 1880. 26939. 

— Very light colored. Near Packwaukee, Marquette County. 'T. B. Hawes’s 

quarry. Tenth Census, 1880. 26919. 

— Nearly quartzite. Lower Silurian; light colored. Stevens’ Point, Portage 

County. J. N. Avery’s quarry. Tenth Census, 1880. 26920. . 

—— Nearly quartzite. Lower Silurian; light colored; compact. Grand Rapids, 

Wood County. . Quarry of J, Edwards & Co, Tenth Census, 1880, 26918, 
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Sandstone. Lower Silurian; fine; very light buff. Near Madison, Dane County. 
A. Kinnear’s quarry. Tenth Census, 1880. 27077. 

Quartzite. Lower Silurian; gray; very hard and compact. Near Waterloo, Jeffer- 

son County. Wisconsin and Chicago Quarrying Company. Tenth Census, 1880. 

27154. 

— Lower Silurian; gray; very hard and compact. Near Waterloo, Jefferson 

County. Chicago and Wisconsin Quarrying Company. J.S.F. Batchen, 

1882. 27193. 
WYOMING. 

Granite. Medium; pink. Sherman, Albany County. Tenth Census, 1880, 26984. 

— Fine; light reddish. Sherman, Albany County. Tenth Census, 1880. 26986. 

Hornblende granite. Very coarse; red. Dale Creek. G.Griffith’s quarry. Tenth 

Census, 1880. 25558. 

METHODS OF CUTTING AND POLISHING. 

The three independent series enumerated below are designed to show the kind of 

finish commonly applied to the different varieties of stone. The illustrations on 

Plate Iv were drawn from these, and the descriptions given on page 319 explain the 

methods by which each finish is produced and for what kind of work each is particu- 

larly adapted. 

(1) The first of these is a series of nineteen blocks, white and colored marbles, in 

sizes about 12 inches square by 2 inches thick, from quarries at West Rutland, Vt. 

Gift of the Vermont Marble Company, 1882. They are finished as follows: Rock 

face, 26878; rough-pointed surface, 26877 and 27334; fine-pointed surface, 26876 and 

27340; tooth-chiseled surface, 26875 and 27332; bush-hammered surface, 26874; 

square-droved surface, 26873 and 27335; sanded surface, 27337; fine-sanded surface, 

26871 and 27333; pumiced surface, 26872; honed surface, 27336; acid-gloss surface 
(polished), 26870 and 27338; putty-gloss surface (polished), 26879 and 27339. 

(2) The second is a series of eight blocks of Quincy (Mass. ) granite, in sizes as above, 
the gift of Henry Barker & Son, Quincy, Mass. Rock face, 27120; pointed surface, 

27116; ax-hammered surface, 27117; sawed surface, 27119; six-cut surface, 27116; 
eight-cut surface, 27115; ten-cut surface, 27114; pclished surface, 27117. 

(3) The third is a series of eight blocks of light-colored Ohio sandstone, in sizes 

about 12 inches square by 3 inches thick. Gift of the McDermott & Berea Stone 

Company, of Cleveland, Ohio. Rough-pointed surface, 26993; pointed surface, 26995, 

26992, and 26990; fine-pointed surface, 26994; sanded surface, 26997 ; tooth-chiseled 

surface, 26991; droved surface, 26996. 

II. FOREIGN. 

(1) BRITISH PROVINCES OF NORTH AMERICA—CANADA, 

Limestone. Dark gray; crystalline. Montreal, Province of Quebec. J. S. F. 
Batchen, 1883. 28643. 

— Dark gray; semi-crystalline; fossiliferous. Near Montreal, Province of Que- 
bec. J.S.F. Batchen, 1883. 28644. 

— Dark; semi-crystalline; fossiliferous. Kingston, Province of Ontario. J.S. 
F. Batchen, 1883. 28645. 

Slate. Blue-black. Montreal, Province of Quebec. New Rockland Slate Company. 

Centennial, 1876. 25241. 

Sandstone. LowerSilurian; fine; reddish. Nepigon Bay, Lake Superior, Province 

of Ontario. Verte Island quarry. J.S.F.Batchen, 1883. 27362. 

H. Mis. 170, pt. 2——39 
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Sandstone. Lower Silurian; fine; reddish. 18-inch cube. North shore of Lake 

Superior, Province of Ontario. Verte Island Quarry. JohnS. F. Batchen, 1883. 

27526. 

— Fine; light colored. Georgetown, Province of Ontario. John §. F. Batchen, 

1883. 28646. 

— Fine; light brown. Near Brampton, Credit River Valley. Quarry of K. Chis- 

holm, M.P. John 8. F. Batchen, 1884. 34993. 

— Medium; brown. Pyramidal block, about 9 inches high and 4 inches square at 

base. Harvey, Albert & Co., Province of New Brunswick. Mary’s Point 

Quarry. Tenth Census, 1880. 27006. 

—— Medium; brown. Pyramidal block, about 8 inches high and 4 inches square at 
base. Sackville, Westmoreland County, Province of New Brunswick. Wood 

Point Quarry. Tenth Census, 1880. 27007. 

—  Sub-Carboniferous; fine; gray. Dorchester, Province of New Brunswick. J. 
S. F. Batchen, 1883. 27524. 

— Sub-Carboniferous; fine; gray. Dressed block, 30 inches high, cut in shape of 

Liberty Bell. Dorchester, Province of New Brunswick. Centennial, 1876. 

25070. 

—— Sub-Carboniferous; fine; gray. Large block, 22 inches wide,3 feet 9 inches 
high, surmounted by Liberty Bell. Dorchester, Province of New Brunswick. 

Centennial, 1876. 25071. 

—  Snub-Carboniferous; fine; olive. Dorchester, Westmoreland County, Prov- 
ince of New Brunswick, Canada. Tenth Census, 1880. 26665. 

— Sub-Carboniferous; fine; brown. Mary’s Point, Province of New Brunswick. 

Tenth Census, 1880. 26669. 

—— Fine; light brown and gray. 6 by 4 by 1} inches. Two specimens. Clifton, 

Province of New Brunswick. New Orleans Exposition, 1885. 37669. 

Biotite granite. Coarse gray. 13by12by10inches. Purcell Cove quarries, north- 

west arm of Halifax County, Province of Nova Scotia. American Society Mining 
Engineers, 1886. 37852. 

—— Medium; gray. 12-inch cube. Shelburne, Province of Nova Scotia. Shel- 
burne Quarry Company. American Society Mining Engineers, 1886. 37851. 

— Coarse; pinkish gray. Broken column, 44 by 4 inches and 4} by 3inches. Two 

specimens. St. George, Province of New Brunswick. 37666. 

Hornblende granite. Polished urn of dark red granite. St. George, Province of 
New Brunswick. 35729. 

—— Coarse; bright red. St. George, Province of New Brunswick. 37626. 

(2) BERMUDA. 

Coralline limestone. Nearly white; coarsely cellular. 10 by 4 by 3% inches. Cen- 

tennial, 1876. 26009. p 
(3) MEXICO. 

Gypsum. White; dark veined. Slab, 6 inches square. Mexican Geographical 

Exploring Commission, 1885, 37761. 

—— White; fibrous. Slab,6inchessquare. State of Sonora. Mexican Geographi- 

cal Exploring Commission, 1885. 37763. ’ 

Marble. Compact; yellowish. Vera Cruz. Mexican Geographical Exploring Com- 

mission, 1885. 37762. 

Limestone [marble]. Fine; white; crystalline. Slab, 6 inches square. Vera 

Cruz. Mexican Geographical Exploring Commission, 1885. 37759. 

— White, with rust spots; crystalline. Slab, 6 inches square. State of Sonora, 

Mexican Geographical Exploring Commission, 1885, 37760. 
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Limestone [marble]. White; crystaline. Slab,6inchessquare. State of Sonora. 

Mexican Geographical Exploring Commission, 1885. 37814. 

— White; crystalline. Zumpango, State of Mexico. Mexican Geographical Ex- 

ploring Commission, 1885. 37715. 

—— Dull pinkish; fine and compact. Slab, 6 inches square. Tecali, State of Pu- 

ebla. Mexican Geographical Exploring Commission, 1885. 37729. 

—— Cretaceous. Water-blue and gray; fossiliferous. Three specimens. Tezint- 

lan, State of Puebla, Mexican Geographical Exploring Commission, 1885. 

37998. 

Limestone. Drab; fine and compact. State of Puebla. Mexican Geographical 

Exploring Commission, 1885. 38126. 

Travertine [Mexican onyx]. Paper-weight, composed of a red kidney-shaped body 

on a white base, 3 by 3 by 2 inches. State of Puebla. Purchased, 1885. 37593. 

— Paper-weight. State of Puebla. Purchased, 1885, 37594. 

—— Nearly colorless; transparent. Irregular slab, 6 by 3 by inch, State of 
Tecali, Puebla. Mexican Geographical Exploring Commission, 1885. 37596. 

— Paper-knife, 74 inches long. State of Puebla. Purchased, 1885. 37595. 

—— Nearly white; 74 by 54 by 4 inch. State of Puebla. Charles E, Hall & Co., 

1884, 36757. 

—— Light green and white. Three blocks, one 74 by 7{ by 6 inches, and two 4 

by 4 by 1% inches; also three thin slabs of the same, mounted on stands, to 

show veination. Tecali, State of Puebla. Mexican Geographical Exploring 

Commission, 1885. 37640. 

Travertine. Light variegated; 64 by 11% by 2inches. State of Aguas Calientes, 
Mexican Geographical Exploring Commission, 1885. 37642. 

Tuff. Light colored; coarsely vesicular. State of Zacatecas, Mexican Geographi- 

cal Exploring Commission, 1885, 37709. 

— Fine; pinkish. State of Zacatecas. Mexican Geographical Exploring Com- 

mission, 1885. 37710. 

— Fine; light colored; soft and pliable. State of Zacatecas. Mexican Geo- 

graphical Exploring Commission, 1585. 37694. 

—— Fine; salmon color. State of Zacatecas. Mexican Geographical Exploring 

Commission, 1885. 37718. 

— Pink. State of Zacatecas. Mexican Geographical Exploring Commission, 1885. 

37785. 

—— Fine; light pinkish. State of Zacatecas. Mexican Geographical Exploring 

Commission, 1885. 37713. 

— Coarsely porous; light pink. State of Zacatecas. Mexican Geographical 
Exploring Commission, 1885. 37781. 

-—— Coarse; light reddish. State of Zacatecas. Mexican Geographical Explor- 
ing Commission, 1885. 37782. 

— Nearly white, streaked with yellow andred. Twospecimens. State of Zacate- 

cas. Mexican Geographical Exploring Commission, 1885, 37743. 

— Light colored; slightly pinkish. State of Zacatecas. Mexican Geographical 
Exploring Commission, 1885, 37738. 

— Very light pinkish. Santa Cruz, State of Zacatecas. Mexican Geographical 

Exploring Commission, 1885. 37732, 

—- Compact. Five-inch cube. Twospecimens. State of Zacatecas. J. 8. F. 
Batchen, 1884. 36805. 

—- Compact; reddish. Five-inch cube. State of Zacatecas. J.S.F.Batchen, 

1884. 36804, 
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Gray. Carved block, 8 by 8 by 6 inches. State of Hidalgo. Mexican Geo- 

graphical Exploring Commission, 1885. 37806. 

Tuff 

Green. Carved block, 10} by 8by4 inches. State ef Hidalgo. Mexican Geo- 

graphical Exploring Commission, 1885. 37704. 

Green. Carved block, 10} by 8 by 4 inches. State of Hidalgo. Mexican Geo- 

graphical Exploring Commission, 1885. 37705. 

Red. Carved:block, 11 by 6 by 7 inches. State of Hidalgo. Mexican Geo- 

graphical Exploring Commission, 1835. 37706. 

Green. Stateof Hidalgo. Mexican Geographical Exploring Commission, 1885, 

37724. 

Brown. Carved block, 11 by 84 by 5inches. State of Hidalgo. Mexican Geo- 

logical Exploring Commission, 1885. 37788. 

Purplish gray. State of Oaxaca. Mexican Geographical Exploring Commis- 

sion, 1885. 37751. 

Compact; red, purplish, and white mottled. State of Oaxaca. Mexican Geo- 

graphical Exploring Commission, 1885. 37764. 

Light colored, with dark reddish spots. State of Oaxaca. Mexican Geographi- 

cal Exploring Commission, 1885. 37797. 

Medium; light lavender. State of Oaxaca. Mexican Geographical Explor- 

ing Commission, 1885. 37819. 

Compact; gray, with reddish spots. Six-inch cube. State of Morelos. Mexi- 

can Geographical Exploring Commission, 1885. 37720. 

Compact; light reddish-brown. Six-inch cube. State of Morelos. Mexican 

Geographical Exploring Commission, 1885. 37721. 

Very light gray; vesicular. Mexican Geographical Exploring Commission, 

1885. 37692. 

Gray; coarsely vesicular. Vera Cruz. Mexican Geographical Exploring Com- 
mission, 1885. 37992. 

Coarse; gray. State of Puebla. Mexican Geographical Exploring Commis- 

sion, 1885. 37793. 

Fine; very light brown. Five-inch cube. Lagos, State of Jalisco. J.S.F. 

Batchen, 1884. 36800. 

Light brownish; cellular. Five-inch cube. Lagos, State of Jalisco. J.S.F. 
Batchen, 1884. 36799. 

Fine; light colored. Five-inch cube. State of Aguas Calientes. J. S. F. 

Batchen, 1884. 36802. 

Light red. La Paz, Lower California. Mexican Geographical Exploring Com- 

mission, 1885. 38002. 

Compact; reddish. Five-inch cube. State of Queretaro. J.S. F.Batchen, 

1884. 36793. 

Fine; very light brown. Five-inch cube. Leon, State of Guanajuato. J.S. 

F. Batchen, 1884. 36797. 

Light colored; porous. Five-inchoube. Leon, State of Guanajuato. J.S.F. 

Batchen, 1884. 36798. 

Coarse; light greenish-gray. Mexican Geographical Exploring Commission, 

1885. 37719. 

Red; friable. Mexican Geographical Exploring Commission, 1885. 37999. 

(?). Compact; lightreddish-brown. Six-inch cube. State of Morelos. Mex- 

ican Geographical Exploring Commission, 1885. 37722. 

Gray, streaked with ferruginous red. Six-inch cube. Stateef Morelos. Mex- 

ican Geographical Exploring Commission, 1885, 37723. 
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Rhyolite tuff. Reddish; coarse and friable. State of Zacatecas. Mexican Geo- 

graphical Exploring Commission, 1883, 37756. 

— Fine; light gray. State of Zacatecas. Mexican Geographical Exploring Com- 

mission, 1885. 37797. 

— Fine; light fawn colored. State of Zacatecas. Mexican Geographical Ex- 

ploring Commission, 1885, 37717. 

—— Fine; nearly white. State of Hidalgo. Mexican Geographical Exploring Com- 

mission, 1885. 37810. 

—— Coarse; light colored; soft and friable. State of Hidalgo. Mexican Geograph- 

ical Exploring Commission, 1885, 37740. 

— Light colored; soft and friable. State of Hidalgo. Mexican Geographical 

Exploring Commission, 1885. 37742. 

— Fine; light pinkish. State of Zacatecas. Mexican Geographical Exploring 

Commission, 1885. 37775. 

—— Fine; pinkish. State of Zacatecas. Mexican Geographical Exploring Com- 
mission, 1885. 37776. 

— Coarse, light pinkish. State of Zacatecas. Mexican Geographical Exploring 
Commission, 1885. 3778. 

— Fine; light lavender. State of Zacatecas. Mexican Geographical Exploring 
Commission, 1885. 37779. 

— Fine; light greenish gray. State of Zacatecas. Mexican Geographical Ex- 
ploring Commission, 1885. 37784. 

— Light pinkish. State of Zacatecas. Mexican Geographical Exploring Com- 
mission, 1875. 37737. 

— Very light gray. State of Zacatecas, Mexican Geographical Exploring Com- 
mission, 1885, 37731. 

—— Fine; light reddish. State of Zacatecas. Mexican Geographical Exploring 
Commission, 1885. 37733. 

—— Compact; light green. State of Oaxaca. Mexican Geographical Exploring 
Commission, 1885, 37747. 

—— Compact; light green. State of Oaxaca. Mexican Geographical Exploring 
Commission, 1885. 37750. 

—— Coarse; light green. Zumpango, Stateof Mexico. Mexican Geographical Ex- 
ploring Commission, 1885, 37725. 

—— Fine; very light colored; soft and friable. State of Oaxaca. Mexican Geo- 

graphical Exploring Commission, 1885. 37749. 

—— Coarsely vesicular; yellowish. Mexican Geographical Exploring Commission, 
1885, 37714. 

—— Fine; nearly white, streaked with red and yellow. Mexican Geographical 
Exploring Commission, 1885. 37736. 

Rhyolite (?) tuff. Coarse; red. Huelmetoca, Mexican Geographical Exploring 
Commission 1885. 37691. 

Rhyolite. Brownish. State of Zacatecas. Mexican Geographical Exploring Com- 
mission, 1885. 37994, ; 

—— Compact; light reddish. State of Zacatecas. Mexican Geographical Explor- 
ing Commission, 1885. 37730. 

— Brownish gray. State of Zacatecas. Mexican Geographical Exploring Com- 
mission, 1885. 37758, 

— Fine; pinkish. State of Zacatecas. Mexican Geographical Exploring Com- 
mission, 1885. 37744, 
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Rhyolite. Fine; very light colored. State of Zacatecas. Mexican Geographical 

Exploring Commission, 1885. 37745. 

— Fine; light brown. State of Oaxaca. Mexican Geographical Exploring Com- 
mission, 1885, 37748. 

— Lightred. State of Oaxaca. Mexican Geographical Exploring Commission, 

1885. 37746. 

— Fine; light lavender, pink and light colored ; friable. Three specimens. State 

of Aguas Calientes. Mexican Geographical Exploring Commission, 1885, 

37766. 

—— Reddish; 5-inch cube. “Leon, State of Guanajuato. J.S. F. Batchen, 1884. 

36796. 

— Fine;lightcolored. State of San Luis Potosi. Mexican Geographical Explor- 

ing Commission, 1885. 37739. 

— Gray; 5-inchcube. J.S. F. Batchen, 1884. 36790. 

— Light colored. Santa Rosa. Mexican Geographical Exploring Commission, 

1885. 37689. 

—— Gray; 5-inch cube. San Joaquin. J.S.F.Batchen, 1884. 36801. 

Rhyolite pitchstone(?). Bluish gray; glassy. State of Mexico. Mexican Geo- 

graphical Exploring Commission, 1885, 37768. 

Andesite. Reddish; fine and compact. State of Mexico. J. S. F. Batchen, 1884, 

36791. 

— Dark gray; finely vesicular. State of Mexico. Mexican Geographical Explor- 

ing Commission, 1885. 37800. 

Andesite(?). Dark gray; fine and compact. State of Hidalgo. Mexican Geo- 

graphical Exploring Commission, 1885. 37807. 

—— Brown. Tenacingo, State of Mexico. Mexican Geographical Exploring Com- 

mission, 1885. 37772. 

—— Fine; dull red. State of Mexico. Mexican Geographical Exploring Com- 

mission, 1885, 37769. 

Hypersthene andesite. Reddish. Carved block 13 by 9 by 4 inches. State of 

Hidalgo. Mexican Geographical Exploring Commission, 1885. 37771. 

—— Light colored. Stateof Zacatecas. Mexican Geographical Exploring Commis- 

sion, 1885. 37707. 

— Medium; light brownish. State of Zacatecas. Mexican Geographical Explor- 

ing Commission, 1885, 37783. 

—— Finely vesicular; reddish. Stateof Mexico. Mexican Geographical Exploring 

Commission, 1885. 37712. 

—— Black; finely vesicular. Ixtapalapa, State of Mexico. Mexican Geographical 

Exploring Commission, 1885. 37789. 

Hornblende andesite. Compact; gray. State of Oaxaca. Mexican Geographical 

Exploring Commission, 1885. 37752. 

—— Fine; lightred. State of Mexico. Mexican Geographical Exploring Commis- 

sion, 1885. 37770. 

—— Fine; very light gray. State of Mexico. Mexican Geographical Exploring 

Commission, 1885. 37703. 

—— Fine; reddish brown. State of Mexico. Mexican Geographical Exploring 

Commission, 1885, 37735. 

—— Fine; dullred. Tenamingo, State of Mexico. Mexican Geographical Explor- 

ing Commission, 1885. 37741, 

—— Coarse; light gray. Ixtapalapa, State of Mexico. Mexican Geographical Ex- 

ploring Commission, 1885. 37711. 
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Hornblende andesite (?). Reddish gray. San Juan de los Llanos, State of Puebla. 

Mexican Geographical Exploring Commission, 1885. 38001. 

Basalt. Dark gray; vesicular, with large olivines. State of Zacatecas. Mexican 

Geographical Exploring Commission, 1885. 37786. 

—— Gray; vesicular. State of Oaxaca. Mexican Geographical Exploring Com- 

mission, 1885. 37754. 

— Gray; vesicular. State of Oaxaca. Mexican Geographical Exploring Com- 

mission, 1885, 37755. 

— Light gray; coarsely and finely vesicular. State of Mexico. Mexican Gee- 

graphical Exploring Commission, 1885. 37701. 

— Nearly black; vesicular. State of Mexico. Mexican Geographical Exploring 

Commission, 1885, 37799. 

—— Nearly black; finely and coarsely vesicular. Twospecimens. State of Puebla. 

Mexican Geographical Exploring Commission, 1885. 37699. 

— Dark brown; coarsely vesicular. State of Mexico. Mexican Geographical 

Exploring Commission, 1885. 37862. 

—— Black; coarsely vesicular. Tula, State of Mexico. J.S. F. Batchen, 1884. 

36792, 

Basalt (?). Fine; reddish brown. State of Hidalgo. Mexican Geographical Expior- 

ing Commission, 1885. 37808. 

— Reddish brown; vesicular. State of Mexico. Mexican Geographical Explor- 

ing Commission, 1885. 37700. 

— Dark brown; coarsely vesicular. State of Mexico. Mexican Geographical 
Exploring Commission, 1885. 37798. 

— Dullred; very vesicular. State of Mexico. Mexican Geographical Exploring 

Commission, 1885. 37773. 

—— Reddish brown; vesicular. San Miguel, San Salvador(?). Mexican Geograph- 
ical Exploring Commission, 1885. 37687. 

—— Reddish brown; finely vesieular. Toluca. Mexican Geographical Exploring 
Commission, 1885. 38128. 

Basalt (?)tuff. Black; friable. State of Mexico. Mexican Geographical Explor- 
ing Commission, 1885. 37792. 

Basaltic (?) tuff. Dull grayish; finely vesicular. San Miguel. Mexican Geegraph- 

. ical Exploring Commission, 1885. 37690. 

Pumice. Fine; light gray. State of Hidalgo. Mexican Geographical Exploring 
Commission, 1885. 37804. 

—— Gray; finely and coarsely vesicular. Two specimens. San Juan de los Llanes, 

State of Puebla. Mexican Geographical Explering Commission, 1885. 37698. 

Pumice tuff. Compact; very light gray; softand friable. Stateof Hidalgo. Mex- 

ican Geographical Exploring Commission, 1885, 37809. 

Dacite. Fine; light reddish. State of Mexico. Mexican Geographical Exploring 
Commission, 1885, 37716. 

Sandstone. Greenish. 5 by 4 by 34 inches. State of Guanajuato. J.S.F. Batchen, 

1884, 36794. 
—— Greenish. 5 by 4 by 3} inches. State of Guanajuato. J.S.F.Batchen, 1884. 

36795. 

—— Light brown. 5-inch cube. State of Aguas Calientes. J.S.F.Batchen, 1884. 

36803. 

—— Fine; gray. State of Morelos. Mexican Geographical Exploring Commission, 

1885. 37997. 
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(4) SoutH AMERICA. 

Marble. Light green, dark veined; very compact. 6 by 6 by 1 inches. Encru- 
zilhada, Province of Rio Grande do Sul, Brazil. American Institute of Mining 

Engineers, 1885. 37835. 

Marble [bituminous limestone]. Black with irregular white veins. 6 by 6 by 

linches. Province of Sao Paulo, Brazil. American Institute of Mining Engineers, 

1885. 37837. 

Marble [ophicalcite]. Light and dark green banded. 6 by 6 by 1 inches. Prov- 

ince of Sao Paulo, Brazil. American Institute of Mining Engineers, 1885. 37838. 

Marble [limestone]. Fine; green and dark mottled; crystalline. 6 by 6 by 1 

inch. Brazil. American Institute of Mining Engineers, 1885. 37839. 

Building stone. Dark gray and pinkish. Four specimens. 4 by 4 by 23} inches. 

Argentine Confederation. Centennial, 1876. 25072. 

Biotite gneiss. Memorial stone from the Washington Monument. Brazil. D. 

O’Leary, 1885. 37629. 

(5) GREAT BRITAIN. 

ENGLAND. 

Serpentine. Dark olive-green, with veins, streaks, and blotches of greenish white, 

chocolate brown, and blood red. Six specimens. 4} by 5 by 13; 42 by 42 by 14; 

74 by 4 by £; 5 by 34 by 14; 4% by 3} by 14 and 44 by 22 by Linch. Lizard dis- 

trict, Cornwall. R.N. Worth, 1887. 39011. 

Slate. Purple. Slab 8 inches square. Two specimens. North Wales. Centen- 

nial, 1876. 26030. 
— Model of a roof, showing the timber framing, with the method of fixing the 

slate. 24 inches long, 18 inches broad, and 12 inches high. North Wales. 

Centennial, 1876. 36999. 

—— Blue-black and purple. Twospecimens. Carnarvon, North Wales. Centen- 

nial, 1876. 37000. 

SCOTLAND. 

Hornblende granite. Polished column of; coarse red. 8 by 34 inches. Aberdeen, 

A. Macdonald, Field & Co. * 27011. 

— Polished column of; coarse gray. 8 by 34 inches. Aberdeen. A. Macdonald, 

Field & Co. 27010. 

Biotite granite. Polished column of; coarse red. 8 by 3} inches. Aberdeen. A. 

Macdonald, Field & Co. 27012. 

— Polished column of; coarse gray, with large porphyritic crystals of pink feld- 

spar. 8 by 3;inches, Aberdeen.* A. Macdonald, Field & Co. 27013. 

—— Polished column of; dark gray. 8 by 34 inches. Aberdeen. A. Macdonald, 

Field & Co. 27009. 

Muscovite biotite granite. Polished column of; light gray. 8 by 3} inches. 

Aberdeen. A Macdonald, Field & Co. 27008. 

Muscovite granite. Coarse; very light gray. 4 by 4 by 1} inches. Aberdeen. 

Thomas Wilson, 1887. 38825. 

Sandstone. Carboniferous; fine; light red. Ballochmyle. Tenth Census, 1880. 

26668. 

—— Permian; fine; dullred. Near Anan. Tenth Census, 1880. 27349. 

* This stone is probably from Shap, in Cumberland, England. 
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Sandstone. Permian; fine; red. 18-inch cube. Near Anan. John S. F. Batchen, 
1883. 27350. 

— Medium; light colored. Burg-Head, Moray. John S. F. Batchen, 1883. 

28588. 

— Coarse; light colored. Elgin, Moray. John S. F. Batchen, 1883. 28589. 

— Devonian; fine; light colored. Nairn, Nairn. John S. F. Batchen, 1883. 
28590. 

—— Devonian; medium; buff. Thurso, Caithness. John S. F. Batchen, 1883. 

28591. 

—— Fine; pinkish. Near Elgin, Moray. John S, F. Batchen, 1888. 28592. 

—— Fine; light colored. Near Brora, Sutherland, John S. F. Batchen, 1883. 
28594. 

—— Fine; light colored. Golspie, Sutherland. John S. F. Batchen, 1883. 28595. 

— Fine; light colored. Tortrose, Ross. Suddie’s quarry. John S. i. Batchen, 
1883. 28596. 

— Fine; very light red. Beauty, Ross. Tarradale quarry. John S. F. 
Batchen, 1883. 28597. 

(6) EUROPE. 

BELGIUM. 

Marble. Dark gray, nearly black, with white veins. 4} by 4} by Zinches. Conil- 

let, near Charleroi, Province of Hainaut. L. Charpy, 1886. 38268. 

—— Gray and white; breccia. 4} by 4¢ by 2 inches. Conillet, near Charleroi, 
Province of Hainaut. L. Charpy, 1886. 38272 

—— White; pink mottled. 4} by4t by inches. Merlemont, near Philippeville, 
Province of Namur. L. Charpy, 1886. 38274, 

Marble [rouge royal]. Pink, with white veins. 4} by 4} by 3 inches. Cerfon- 
taine, near Philippeville. L. Charpy, 1886. 38273. 

Saint Ann marble. Very dark gray, nearly black. 4} by 4} by 2inches. Busnie, 
Province of Namur. L. Charpy, 1886. 38277. 

Marble [rouge impérial]. Dark red and gray mottled: Cerfontaine, near Phil- 
ippeville. L. Charpy, 1886. 38306. 

Marble [rouge griotte fleuri]. Dark red and white mottled. 4} by 4} by # inches. 

Cerfontaine, near Philippeville. L. Charpy, 1886. 38307. 

Marble [rouge griotte]. Dull red, with gray spots. 4} by 44 by finches. Cer- 
fontaine, near Philippeville. L. Charpy, 1886, 38325. 

BAVARIA, 

Lithographic limestone. Light colored. 74 by 7 by 3 inches. John S. F, Batchen, 
1884, 35706. 

— Drab. 2 by 8} by 64inches. Solenhofen. A. G.Gedney, Washington, D. C. 
1884. 35888. 

Granite. Coarse; reddish brown. Piece of memorial stone from Washington 
Monument. Dennis O’Leary, 1885. 37627. 

FRANCE. 

Limestone. Very light buff. Caen. Ellin & Kitson, New York. 26695. é 

Marble [French agriotte]. Dark red. Slab about 6 by 7 by % inches. Charles Lip- 

pincott & Co., Philadelphia. 35927, 
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Marble [Breche du Rousillon(?)]. Dull red, with coarsely anastomizing and 

very irregular light-drab and yellow veins. 15 by 18 by 1 inches. Pyrénées 

Orientales (?). Centennial Commission, 1876. 37474. 

Marble [Sampans petit grain]. Dull pink; oolitic. 4by4by ginches. Sampans, 

Jura. L. Charpy, 1886. 38269. 

Marble [griotte]. Dark red. 3} by 24 by}inches. Carcassone, Aude. L, Charpy, 

1886. 38270. 

Fossil marble [Sampans jaune doré]. Yellow; coarsely oolitic. 4 by 4 by $ 

inches. Sampans, Jura. L. Charpy, 1886. 38271. 

Marble [Sampans grain doré]. Dull red. 4 by 4 by $ inches. Sampans, Jura. 
L. Charpy, 1886. 38275. 

Marble. Very light yellow. 4by 4 by finches. Belvoye, Jura. L. Charpy, 1886. 

38276. 

Marble [Sampans rouge antique]. Dull red. 4 by 4 by # inches. Sampans, 

Jura. L. Charpy, 1886. 38279. 

Jasper marble. Pink and yellow mottled. 4% by 3 by $inches. L’Ablage, Damp- 

aris, Jura. L. Charpy, 1886. 38280. 

GERMANY. 

Marble [bougard]. Gray, with white and yellowish tints. Slab 12 by 2 by 1 

inches. Nassau. Gift of E. Fritsch, New York. 

Marble [formosa]. Blue-gray and drab; some yellow spots. Slab 12 by 12 by 

linches. Nassau. Gift of E. Fritsch, New York. 

ITALY. 

Serpentine [verd-antique marble]. Dark green; white veined. 4 by 4 by 1 inches. 

Genoa. W. W. Story, 1883. 28633. 

—— Greenish, with white veins. 4 by 4 by 1 inches. W. W. Story, 1883. 28639. 

—— Green; white veined; first quality. 4 by 4by1linches. Genoa quarry. W. 

T. Rice, 1882. 26906. 

Marble. White; dark spotted. Col. Edw. Clark, 1880. 25005. 

—— White, with dark veins. 3-inch cube. Serravezza. J. W. Tufts, Boston, 1881. 
26164. ; 

—— Redmixed. 33 by 5 by ld inches. Levanto, 1881. 26449. 

—— Blackand gold. Slab about 53 by 6} by l inches. Specia, 1881. 26452. 

—— Pure white; statuary; first quality. 12-inch cube. Poggio Silvestro quarry. 
William T. Rice, 1882. 26879. 

—— White, with dark spots; statuary; second quality. 12-inch cube. William 
T. Rice, 1882. 26880. : 

—— White; ordinary; second quality. 12-inch cube. William T. Rice, 1882. 

26881. 

—— White; statuary; second quality. 12-inch cube. William T. Rice, 1882. 

26882. 

— White; ordinary; first quality. 12-inch cube. William T. Rice, 1882. 26883. 

—— White; dark veined; second quality. 8}-inch cube. Gioja quarry. William 

T. Rice, 1882. 26884. 

—— Light blue-gray; Bardiglio; second quality. 12-inch cube. Gioja quarry. 

William T. Rice, 1882. 26885. 

——~ Light blue; dark veined; Bardiglio; first quality. 10}-inch cube. William 

T. Rice, 1882. 26886. 
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Marble. Light blue; Bardiglio veined; second quality. 11-incheube. William T. 

Rice, 1882. 26887. 

| 

| 

Pink ; Breccia first quality ; 4 by 4bylinches. Serravezza quarry. William 
T. Rice, 1882. 26888. 

Light drab; pink veined.” Breccia; first quality. 4 by 4 by 1l}inches. Grag- 

nana quarry. William T. Rice, 1882. 26889. 

Yellow; first quality. 4 by 4 by 14 inches. Gragnana quarry. William T. 

Rice, 1882. 26890. 

Pinkish ; Breccia; first quality. 4 by 4 by 1dinches. Gragnana quarry. Will- 

iam T. Rice, 1882. 26891 

White; ordinary; first quality. 12-inch cube. William T. Rice, 1882. 26892. 

White ; ordinary; second quality. 12-inch cube. William T. Rice, 1882. 26893. 

White ; statuary ; second quality. 12-inchcube. William T. Rice, 1882. 26894. 

White; veined; first quality. 12-inch ‘cube. Vara quarry. William T. 

Rice, 1882. 26892. 

Blue; Bardiglio; first quality. 12-inch cube. William T. Rice, 1882. 26896. 

Black and gold. 12-inch cube. William T. Rice, 1882. 26897. 

Red mixed ; first quality. 11 by 11 by Ginches. William T. Rice, 1882. 26898. 

White ; dark veined. Paunazo; first quality. 8} by 8} by5inches. Miseglia 

quarry. William T. Rice, 1882. 26899. 

White; dark veined; Paunazo; first quality. 6 by 6 by 4Rinches. Pescina 
quarry. William T. Rice, 1882. 26900. 

Green; Breccia; first quality. 4 by4 by linches. Garfagnana quarry. Will- 
iam T. Rice, 1882. 26905. 

Deep yellowish pink; first quality. 4by4byjinches. Veronaquarry. Will- 

iam T. Rice, 1882. 26907. 

Brown; first quality. 4 by 4 by linches. Castel Poggia quarry. William T. 
Rice, 1883. 26908. 

White; dark veined; Paunazo; first qualify. 6-inch cube. William T. Rice, 
1882. 26901. 

Yellow. 6-inch cube. William T. Rice, 1882. 26902. 

Marble; black; first quality. 12-inch cube. Collonnata quarry. William T. 
Rice, 1882. 26904. : 

Pure white. 4 by 4 by#inc hes. Carrara. Grestola quarry. W. W. Story, 
1883. 28603. 

White; clouded. 4 by 4 by 3 inches. Carrara. W. W. Story, 1883. 28604. 

White; ordinary; second quality. 4 by 4 by Zinches. Carrara. Fantiscritti 

quarry. W. W. Story, 1883. 22605. 

White; dark veined. 4 by 4 by $inckes. Carrara. Canale Bianco quarry. 

W. W. Story, 1883. 28606. 

Pure white; statuary first quality. 4 by 4 by inches. Carrara. Mossa Cava 

quarry. W. W. Story, 1883. 238607. 

Pure white. 4 by 4 by Zinches. Carrara. Poggio Silvestro quarry. W. W. 
Story, 1883. 28608. 

White; first quality. 4 by by4 by finches. Carrara. Canale Bianco quarry. 
W. W. Story, 1883. 28609. 

Deep blue-gray; nearly black. NerodiColona. 4 by4by £inches. Carrara. 

W. W. Story, 1883. 28610. 

Pure white. 4 by 4 by 3finches, Carrara. Carpevola quarry. W. W. Story’ 
1883. 28611. 
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Marble. White; slightly bluish; ordinary. 4 by 4 by $ inches. Carrara. Ravac- 

cione quarry. W. W. Story, 1883. 28612. % 

— Red mixed. 4 by 4 by 1 inch. Specia. Rosso di Levante quarry. W. W. 

Story, 1883. 28613. 
6 

—— Black and gold. 4by4by %inches. Specia. Porto Venere quarry. W. W. 

Story, 1883. 28614. 

— White. 4by4bylinches. Serravezza. W. W. Story, 1883. 28620. 

—— White and dark; brecciated. 4 by 4by 1 inches. Serravezza. W. W. Story, 

1883. 28621. 

—— Pure white statuary; first quality. 5} by 3% by } inches. Serravezza. W. W. 

Story, 1883. 28622. 

— White; Bianco Falcovaia. 4 by 4 by % inches. Serravezza. W. W. Story, 

1883. 28623. 

—— White; Bianco Chiaro. 4 by 4 by % inches. ‘Serravezza. W. W. Story, 

1883. 28624. 

— White; statuary. 4 by 4 by % inches. Serravezza. W.W. Story, 1883. 

28625. 

—— Blue veined (fiorito). 4 by 4 by }inches. Serravezza. W.W. Story, 1883. 

28626. 

—— Blue veined (fiorito); first quality. 4 by 4 by inches. Serravezza. W. W. 

Story. 1883. 28627. 

— Pink and white (mischio). 4 by 4 by 1 inches. Serravezza. W. W. Story, 

1883. 28628. 

—— Blue (Bardiglio). 4 by4 by $inches. Serravezza. W. W. Story, 1883. 28629. 

— Pinkish(Umbria). 5§ by 38 by 4 inches. Umbria. W. W. Story, 1883. 28630. 

— Light fawn color. 4 by 4 by linches. Umbria. W. W. Story, 1883. 28632. 

— Red. 4by4by1 inches. Perugia. Rosso di Perugia quarry. W. W. Story, 

1883. 28634. 

—— Nearly black. 4by4 by 1linches. Lavagno. W. W. Story, 1883. 28640. 

—— White. 4 by4 by finches. Arni. L. Charpy, 1886. 38278, 

— White, dark, spotted. 4 by 4 by Sinches. Piastraccin, near Arni. L. Charpy, 

1886. 38281. 

Breccia marble. Red and white with dark spots; a fine breccia. 5% by 3§ by4 

inches. Monte Cavo. W. W. Story, 1883. 28631. 

— Black, yellow veined. Portoro. First quality. 6 by 6 by 3 inches. Monte 

d’ Arma quarries. William T. Rice, 1882. 26903. 

Bardiglio marble. Light blue-gray; mottled. 4 by 4 by inches. Gioja. W. W. 

Story, 1883. 238601. 

— Light blue-gray; dark veined. 4 by4 by finches. Gioja. W. W. Story, 1883. 

28602. 

Marble [fior di Persico]. Four by 4 by } inches. W. W. Story, 1883. 26615. 

—— Chocolate red and white; mottled. 5} by 3} by % inches. W. W. Story, 1883. 

26616. 

— Red,mixed. 4by 4 by Zinches. Levanto. W. W. Story, 1883. 28617. 

Marble [giallo di Siena]. Yellow. Four specimens. 2} by 4 by ¢ inches. Cappa- 

docia. W.W. Story, 1883. 28618. 

—— Yellow and purplish; brecciated. Twe specimens. 24by4by finches. Cappa- 

docia. W.W. Story, 1883. 28619. 

Travertine. Nearly white; porous. 4 by 4 by linches. Tivoli. W. W. Story, 1883. 

28641. 
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Travertine. Yellowish. Thisstoneispopularly called “alabaster.” 4 by 4 by 1 inches. 

Civita Veechia. W. W. Story, 1883. 28637. 

—— Yellowish; called “alabaster.” 4 by 4 by linches. W.W. Story, 1883. 28638. 

Limestone. One of the principal building stones throughout Tuscany and Northern 

Italy. Is used for fine work, door and window trimmings, and facings of the base- 

ments of houses, especially in Florence. Does not withstand the climate for a 

longer period thaw twenty years. 12 by 8 by 8inches. Florence, Italy. Hon. 

William T. Rice, United States consul at Leghorn, Italy, 1882. 27025. 

—— A coarse hard limestone used for door and window trimmings and facings for 

the basements of houses. It is one of the principal building stones in use 
throughout Tuscany and Northern Italy; 12 by 8 by 8 inches. Leghorn, 

Italy. Hon, William T. Rice, United States consul at Leghorn, Italy, 1882. 

27026. 

—— A coarse stone used generally for pav ing streets. Is also one of the principal 

building stones used throughout Tuscany and Nerthern Italy. 12 by 8 by 8 

inches. Leghorn, Italy. Hon. William T. Rice, United States consul at Leg- 

horn, Italy, 1882. 27027. 

— Breccia Di Nugola. One of the principal stones used for house trimmings and 

similar work throughout Tuscany and Northern Italy. Many of the old 

palaces are faced with it. The stone is soft when quarried, but hardens on. 

exposure. 12 by 8 by 8 inches. Leghorn, Italy. Hon. William T. Rice, 

United States consul at Leghorn, Italy, 1882. 27028. 

— Hard travertine. A hard, fine-grained limestone used for general building 

purposes. Was much used in old times in building palaces. Is one of the 

principal building stones used throughout Tuscany and Northern Italy. 12 

by 8 by 8inches. Leghorn, Italy. Hon. William T. Rice, United States con- 

sul at Leghorn, Italy, 1882. 27029. 

—— Travertine of Tarrana. One of the principal stones used for house-trimmings 

and monuments throughout Tuscany, aud in general use in the North of Italy. 

Is a soft stone, but is said to stand the weather well. 12 by 8 by 8 inches. 

Leghorn, Italy. Hon. William T, Rice, United States consul at Leghorn, 

Italy, 1882. 27030. 

—— An ordinary stone from quarries around Leghorn. Is used generally only 

where it is to be covered with mortar. Rarely used for firm work. One of 

the principal building stones throughout Tuscany and Northern Italy. 12 by 

8 by 8inches. Leghorn, Italy. Hon. William T. Rice, United States consul 

at Leghorn, Italy, 1882. 27031. 

Granite. Coarse; light gray. 6-inch cube. Milan. Montorfina quarry. William 

T. Rice, 1882. 26909. 

—— Fine; dark gray. 6-inchcube. Milan. Biella quarry. William T. Rice, 1882. 
26910. 

— Coarse; light pink. 6-inch cube. Milan. Bavena Quarry. William T. Rice, 
1882. 26911. 

Quartzite. A natural slab. ‘4 feet 8% inches long, 3 feet 4inches wide, and 1 inch 

thick. Luserna. Centennial, 1876. 25207. 

Volcanic tuff. (Peperino.) 4 by 4 by linches. Marino. W. W. Story, 1883. 28635. 

Sandstone. Micaceons; blue-gray. 4 by 4by linches. W. W. Story, 1883. 28636. 

PORTUGAL, 

Limestone. Light colored; fine and compact. From quarries at Ontil, Cantanhede, 

District of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 
27782. 
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Limestone. Very light drab; fine and compact. From quarries at Ilhostro, Coim- 

bra, District of Coimbra, Beira Province. Portuguese Centennial Commission, 

1846. 27786. 

Light colored; fine and compact. Locality, etc., the same as last. 27779. 

Light pink tinted; fineand compact. From quarries at Zambujal, Cantanhede, 

District of Coimbra, Beira Province. Portuguese Centennial Commission, 

1876. 27781. 

Light drab; fine and compact. From quarries at Pampilhora, Coimbra, Dis- 

trict of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 

27787. 

Buff; fine and compact; with many small veins. Used for making quicklime. 

From quarries at Covoez, Cantanhede, District of Coimbra, Beira Province. 

Portuguese Centennial Commission, 1876. 27757. 

Light colored; fine and compact. Used for making quicklime. Quarries at 

Ega, Condeixa, District of Coimbra, Beira Province. Portuguese Centennial 

Commission, 1876. 27745. 

Gray ; fine and compact. Locality, etc., as above. 27791. 

Light colored; fine and compact. Locality, etc., same as above. 27793. 

Very light drab; fine and compact. Quarries at Loureira, Condeixa, District 

of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 

27748. 

Lithographic; very light brown; compact; finely fossiliferous. From quarries 

at Pedreiras do Coigo, Condeixa, District of Coimbra, Beira Province. Por- 

tuguese Centennial Commission, 1876. 27755. 

Light colored ; very fine and compact. From quarries at Alto do Sangradas, 

Condeixa, District of Coimbra, Beira Province. Portuguese Centennial Com- 

mission, 1876. 27746. 

Dark gray; fine and compact. From quarries at Cape Mondego, Beira Prov- 

ince. Centennial, 1876. 27803. 

Dark gray; fine and compact. Cape Mondego, Beira Province. Centennial, 

1876. 27802. 

Very dark gray; fine and compact. From quarries at Dta. de Sto. Amero, Fi- 

gueira da Foz, District of Coimbra, Beira Province. Portuguese Centennial 

Commission, 1876. 27805. 

Light yellowish brown; very fine and compact. From quarries at Forrestillo, 

Figueira da Foz, District of Coimbra, Beira Province. Portuguese Centen- 

nial Commission, 1876. 27814. 

Light colored; fine and compact. From quarries at Boria, Figueira da Foz, 

District of Coimbra, Beira Province. Portuguese Centennial Commission, 

1876. 27809. 

Light colored; fine and compaet. From quarries at Brenha, Figueira da Foz, 

District of Coimbra, Beira Province. Portuguese Centennial Commission, 

1876. 27811. 

Drab and yellow; fine and compact. Locality, etc., same as last. 27812. 

Light colored; finely fossiliferous. From quarries at Salmanha, Figueira da 
Foz, District of Coimbra, Beira Province. Portuguese Centennial Commis- 

sion, 1876. 27798. 

Light colored; compact; fossiliferous. Locality, etc., same as last. 27795. 

Drab ; fine and compact. From quarries at Arrovella, Figueira da Foz, District 

of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 

27751. 
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Limestone. Drab; fine and compact; semi-crysta lline. Penella, Beira Province. 

27726. 

— Gray; fine and compact. Locality, etc., same as above. 27728. 

— Very light brown; fine and compact. Locality, etc., same as above. 27739. 

—— Light colored; fine and compact. Quarries at Verride, Monte Mor-Velho, Dis- 

trict of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 

27747, 

— Coarse; light colored. From quarries at Penacora e Friumes, District of Co- 

imbra, Beira Province. Portuguese Centennial Commission, 1876. 27753. 

—— Light yellowish; compact; oolitic. From quarries at Alrito, Poiares, District 

of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 

27721. 

— Light colored; fine and vesicular. Quarries at Ponte do Espinhal, Penella, Dis- 

trict of Coimbra, Beira Province. Portuguese Centennial Commission, 1876, 

27743. 

— Lithographic; dull brownish; compact. Bordallo, District of Coimbra, Beira 

Province. Portuguese Centennial Commission, 1876. 27783. 

— Compaet; light colored; oolitic. From quarries at Lombas, Batalha, District 

of Leiria. American Institute of Mining Engineers, 1886. 37899. 

—— Coarse; drab. From quarries at Corredara, Porto de Moz, District of Leiria. 

Estremadura Province. American Institute Mining Engineers, 1886. 37900. 

—— Dark blue-gray, nearly black; fine and compact. Locality, etc., same as 

above. 37901. : 

— Compact; light red. From quarries at Nazareth, Alcobaca, District of Leiria, 

Estremadura Province. American Institute of Mining Engineers, 1886. 
37902. 

— Pinkish; fine and compact; crystalline. Locality, etc., same as above. 37903. 

— Light colored; compact ; finely fossiliferous. American Institute of Mining En- 

gineers, 1886. 37921. 

Limestone, argillaceous. Dendritic; light yellow; fine and compact. From 

quarries at Cuzelhas, District of Coimbra, Beira Province. Portuguese Centen- 

nial Commission, 1876. 2yv784. 

— Fine; very light colored. From quarries at Angan, Cantanhede, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27780. 

— Drab; fine and compact. Quarries at Ega, Condeixa, District of Coimbra, 

Beira Province. Portuguese Centennial Commission, 1876. 27758. 

— Very light colored ; fine and compact. From quarries at Alhadas, Figueira da 
Foz, District of Coimbra, Beira Province. Portuguese Centennial Commission, 
1876. 27808. 

—  Bluish drab; very fine and compact. From quarries at Serra da Boa Viagem, — 

Figueira da Foz, District of Coimbra, Beira Province. Portuguese Centen- 

nial Commission, 1876. 27804. 

— Nearly white; chalky. From quarries at Carvalhal, Figueira da Foz, District 

of Coimbra, Beira Province. Pertuguese Centennial Commission, 1876. 

27810. 

— Light drab and gray. Quarries at Porto Barrao, Montemor Velho, District of 

Coimbra, Beiza Province. Portuguese Centennial Commission, 1876. 27750. 

— Very light colored; fine and compact. Quarries at Janianes, Penella, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27744. 

— Light drab; fine and compact. From quarries at Janianes, Penella, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1876, 27816. 
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Limestone Breccia. Brown; from quarries at Monte Arrvia, Coimbra, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1376. 27785. 

Limestone [marble]. Light yellow; fine and compact. From quarries at Ando- 

rinha, Cantanhede, District of Coimbra, Beira Province. Portuguese Centennial 

Commission, 1876. 27778. 4 

Light pinkish drab; fine and compact. Quarries at Condeixa a Velha, Con- 

deixa, District of Coimbra, Beira Province. Portuguese Centennial Commis- 
sion, 1876. 27788. 

Red and yellow; mottled; fine and compact. Two specimens. Locality, etc., 

same as last. 27789. 

Pink and yellow mottled, with dark spots; fine and compact. Locality, etc., 

same as last. 27790. 

Very light colored; fine and compact. From quarries at Amaxoeira, Condeixa, 

District of Coimbra, Beira Province. Portuguese Centennial Commission, 

1876. 27792. 

Compact; pinkish. Quarries at Arneiro de fora, Figueira da Foz, District 

of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27742. 

Light lavender; very fine and compact. From quarries at Pincho, Figueira da 

Foz, District of Coimbra, Beira Province. Portuguese Centennial Commis- 

sion, 1876. 27806. 

White, dark spotted; very fine and compact. From quarries at Zameirao, Figu- 

eira da Foz, District of Coimbra, Beira Province. Portuguese Centennial 

Commission, 1876. 27754. 

Light colored; compact; fossiliferous. Locality, etc.,same as last. 27799. 

Pink; fine and compact. Locality, etc.,same aslast. 27796. 

Light pink; fine and compact. Locality, etc.,same as last. 27797. 

Very light colored, pink tinted ; fine and compact. Locality, etc.,same as last. 

27807. 

Light pink; fine and compact. From quarries at Farrestello, Figueira da Foz, 

District of Coimbra, Beira Province. Portuguese Centennial Commission, 
1876. 27813. 

Gray; crystalline, 8by 8 by 1linches. Quarries at Alveite, Poiares, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27720. 

Yellow, with light purple stripes; very fine and compact. From quarries de- 

nominated Ferrarias, Fabricas, Ledadura, and Lobral, situated in the ‘‘ Fre- 

guesias” of St. Miguel and Santa Eufemia, Penella, District of Coimbra, 

Beira Province. Portuguese Centennial Commission, 1876. 27725. 

Light drab; very fine and compact. Locality, etc., same as above. 27815. 

Light brown with streaks of dull red; fine and compact. Locality, etc., same as 

above. 27727. 

Dull pinkish with fine veins of white calcite. Very fine and compact. Local- 

ity, etc., same as above. 27729. 

Dullred; very fine and compact. Locality, etc.,same as above. 27730. 

Drab, pink tinted; very fineandcompact. Locality, etc., sameasabove. 27731. 

White crystalline, spotted and blotched with light red; very fine and compact. 

Locality, etc., same as above. 27732. 

Yellow-tinged with pink, with vein of white calcite; very fine and compact. 

Locality, etc., same as above. 27734. 

Very light pinkish; fine and compact, with many minute veins. Locality, etc., 

same as above. 27735. 
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Limestone [marble]. Dull red with light streaks; very fine and compact. From 

quarries denominated Ferrarias, Fabricas, Ledadura, and Lobral, situated in the 

‘‘Freguesias” of St. Miguel and Santa Eufemia, Penella, District of Coimbra, 

Beira Province. Portuguese Centennial Commission, 1876, 27736. 

— Light pink with drab veins; very fine and compact. Locality, etc., same as 

above. 27737. 

—— Very light brown with dull red stripes; very fine and compact. Locality, ete. 

same as above. 27738. 

— Very light pink; fine and compact. Locality, etc., same as above. 27740. 

— Drab with pink and yellow streaks; fine and compact. Locality, etc., same 

as above. 27741. 

— Dull reddish brown; very fine and compact. Locality, ete., same as above. 

27733. 

— Light and dark gray mottled; crystalline. 8by 8 by linches. From the quarries 

of the Estremoz Marble Quarrying Company, Estremoz, Alemtejo Province. 

American Institute of Mining Engineers, 1886. 37914. 

—— White; crystalline. 8 by 8 by linches. Locality, etc.,same as above. 37915. 

—- White; crystalline. 8 by 8 by1 inches. Locality, etc.,as above. 37916. 

— Same as above. 37917. 

—— Yellowish white, with red blotches; crystalline. 8by 8 by 14 inches. Locality, 

etc.,same asabove. 37918. 

—— White; crystalline. 10} by 10} by #inches. Locality, etc., same as above. 37911. 

— White with yellow veins; crystalline. 8 by 8 by linches. From quarries at Es- 

tremoz, Alemtejo Province. Portuguese Centennial Commission, 1876. 27723. 

— Yellow. 104 by 104 by ?inches. Locality, etc.,same as above. 27671. 

— Very light drab. 10} by 10}by Linches. From quarries at Porto Salvo, Alemtejo 

Province. American Institute of Mining Engineers, 1886. 37913. 

— White; crystalline. 8by8bylinches. From quarries and Vianna do Alemtejo. 

American Institute of Mining Engineers, 1886. 37919. 

—— White; crystalline. 8by 8 bylinches. From quarries at Borba, Alemtejo Prov- 

ince. American Institute of Mining Engineers, 1886. 37920. 

— Dark biue gray and white mottied; crystalline. 6-inch cube. Locality as 

above. Portuguese Centennial Commission, 1876. 27724. 

— Pink mottled. 104 by 10} by % inches. Quarries at Pero Pinheiro Estremadura 

Province. Twospecimens. Portuguese Centennial Commission, 1876. 27666. 

— Light red;.mottled. 10} by 10} by % inches. Locality, etc.,same as above. 

27667. ‘ 

— Very light drab. 104 by 10} by ? inches. Locality, etc.,same as above. 27668. 

—— Water blue; coarsely crystalline. 10} by 10} by 3 inches. Locality, etc., same 

as above. 27669. 

— Lightanddark red. Two specimens. 10} by 10} by 2 inches. Locality, ete., 
same as above. 27673. : 

— Light colored; fossiliferous. Locality, etc., same as above. American Insti- 
tute of Mining Engineers, 1886. 37912. 

— Dull pink; very fine and compact. From the quarries of Joaquim Pires, Serra 

da Lagar, Anciao, District of Leira, Estremadura Province. American In- 

stitute of Mining Engineers, 1886. 37895. 

— Dullred; very fine and compact. From the quarries of Manoel Zuarte, Lagar- 

teira, Anciao, District of Leiria, Estremadura Province. American Institute 

of Mining Engineers, 1886. 37894, 

H. Mis, 170, pt, 2-40 
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Limestone [marble]. Red mottled; fossiliferous. 10} by 10} by 1linches. Locality, 

etc., same as above. 37909. 

— Dark blue gray; fineandcompact. 5by5bylinches. Quarries at Cintra, Dis- 
trict of Lisbon, Estremadura Province, Centennial, 1876. 27677. 

— Yellowish gray; crystalline. 5 by5 by linches. Quarries at Cintra, District of 

Lisbon, Estremadura Province. Centennial 1876. 27674. 

— Gray; fine and compact. 5 by 5 by 1 inches. Locality, etc., same as above. 

27675. 
— Coarse; gray; crystaline. 5 by Sby1 inches. Locality, etc., same as above. 

27676. 

— Light and dark gray, mottled; fine and compact. 44 by 54 by.1 inches. Local- 

ity, etc., same as above. 27678. ; 

— Coarsely crystalline; white. 44 by 5} by 1 inches. Locality, etc., same as 

above. 27679. 

— Black; very fine and compact. 10} by 10} by Linches. Locality, etc.,same as 

above. 27672. 

— Yellow; fine and compact. 10 by 10 by 1 inches. From quarries at Cintra, 

District of Lisbon. American Institute of Mining Engineers, 1886. 37910. 

— Lisbon, Portugal. American Institute Mining Engineers, 1886. 37841. 

— White; crystalline. 5 by 5 by 1 inches. From the Penha Longa quarries. 

Cruz dos Quarto Carminhos, Cintra, District of Lisbon, Estremadura Prov- 

ince. American Institute of Mining Engineers, 1886. 37888. 

— Dark gray; fine and cumpact. Locality, etc., same as above. 37889. 

— Dark blue-gray and white; crystalline. 4 by 6 by linches. Las Gongala. Lo- 

cality, etc., otherwise as above. 37890. 

— Yellowish; coarsely fossiliferous. 104 by 10} by 3tinches. From quarries at To- 

jal, Estremadura Province. Portuguese Centennial Commission, 1876. 27670. 

—— White; coarsely crystalline. 8 by 8 by linches. Portuguese Centennial Com- 

mission, 1876. 27722. 

Shell limestone. Coarse, cellular. Locality, etc., same as above. 27794. 

—— Fine; light colored. Locality, etc.,same as above. 27800. 

— Fine; light colored. Locality, etc.,same as above. 27801. 

Bituminous limestone. Very light brown. Locality, etc.,same as above. 27759. 

Calcarious conglomerate. Coarse; reddish. Locality, etc., same as above. 27760. 

Calcarious conglomerate [marble]. Coarse; reddish; variegated. 8 by 6 by 1 
inches. From quarries in the Arrabida Mountains, District of Lisbon, Estre- 

madura Province. Portuguese Centennial Commission, 1876. 27717. 

—— Marble. Coarse; red; variegated. 94 by 74 by ginches. Locality, etc., same 

as above. 27718. 

—— Marble. Coarse; pink and yellow variegated. 8 by 6 by 1 inches. Locality, 

etc., same as above. 27719. 

Dolomite. Compact; finely cellular; dark drab. Used for making quicklime. 

From quarries near San Miguel in the mountain of Poiares, District of Coim- 
bra, Beira Province. Portuguese Centennial Commission, 1876. 27752. 

Sandstone. Fine; red. Penella, Beira Province. 27761. 

—— Ferruginous; fine; red. Locality, etc., same as above. 27767. 

—— Fine; gray. From quarries at San Miguel, District of Leiria, Estremadura 

Province. American Institute of Mining Engineers, 1836. 37898. 

—— Fine; very light brown. From quarries at Pombal, District of Leiria, Estre- 

madura Province. American Institute of Mining Engineers, 1886. 37896. 

Calcareous sandstone. Coarse; light colored. Penella, Beira Province, 27817, 
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Calcareous sandstone. Gray; compact. From quarries at Lapa, District of Leiria, 

Estremadura Province. American Institute of Mining Engineers, 1886. 37897. 

Mica granite. Fine; reddish. From quarries at Gramacos, Oliveira do Hospital, Dis- 

trict of Coimbra, Beira Province. Portuguese Centennial Commission, 1876, 27818. 

—— Coarse; gray. From quarries at Santa Ovaia, Oliveira do Hospital, District of 
Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27819. 

— Gray; coarse; porphyritic. From quarries at Pedreirada Sé, Taboa, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27820. 

—— Fine; light gray. Portuguese Centennial Commission, 1876. 27775. 

Slate. Coarse blue-gray. From quarries at Espariz, Taboa, District of Coimbra, 

Beira Province. Portuguese Centennial Commission, 1876, 27756. 

Granite. Coarse; gray. 5 by 5 by 1 inches. Cintra, Estremadura Province. Amer- 

ican Institute of Mining Engineers, 1886. 37893. 

Marble. Pink; fine and compact. Lisbon. Portuguese Centennial Commission, 

1876. 26450. 

Dolomite [marble]. White; crystalline. 5 by 5bylinches. Terrado Tanque. Es- 

tremadura Province, 37891. 

— White; crystalline. 4 by 5 by %inches. Locality, etc., same as last. 37892. 

Limestone (stalagmatic). Brown mottled; irregular oval mass, about 17 by 8 by 

4inches. Rock of Gibraltar. Centennial Commission, 1876. 25027. 

Stalagmite [marble]. Brown. Small slab, 3 by 4inches. Rock of Gibraltar. A. 
R. Crittenden, 1886. 38444. 

Hornblende andesite (?). Fine dark gray, nearly black, with small white spots. 

This stove is used in hewn and rubble work in localities where there is no other. 

It is very easy to cut in blocks of any size. 5-inch cube. From quarries near 

Ponta Delgada, on the Island of Sio Miguel, Azores. Portuguese Centennial 
Commission, 1876. 37904, 

Basalt. Coarsely vesicular; dark gray, almost black in color. Used for hewn stone 

of inferior quality toremain in sight in buildings of asuperior construction. Also 

used as an imitation of hewn stone when covered with cement, which adheres 

very well to the asperities of the stone, and as hewn and rubble stones in inferior 

constructions. Locality, etc., as above. 37905. 

— Dark gray; fine and compact; somewhat vesicular. This stone is very hard 

and difficult to hew, and on this account is used only for rubble work and as 

loose stone in breakwaters. Locality, ete., as above. 37906. 

— Dark gray, nearly black; very vesicular. Used as a second-rate stone in the 

commonest kind of hewn work. Locality, etc.,as above. 37907. 

— Fine and compact; dark gray. A first-class stone,used in hewn work in build- 

ings of superior construction. Locality, etc.,as above. 37908. 

— Red; ferruginous; coarsely vesicular. Santa Cruz de Teneriffe, Canary Islands. 
Portuguese Centennial Commission, 1876. 27712. 

Pozzuolana. Volcanic clay; employed with great success to give, when mixed with 

lime not hydraulic or slightly hydraulic, the properties which the latter requires 

for composing hydraulic mortars. Very abundant in St. Michaels,and explored 

in great scale in the suburbs of Ponta Delgada for the buildings of the locality 

and for exportation to the eontinent of Portugal. It is generally employed in 

all the public works of the country. In constructions out of water, or in hy- 

draulic works by tides orin fresh water, the masonry is made with mortar com- 

posed of one part of lime and three parts of pozzuolana, using lime not hydraulic 
for the first kind of works and slightly hydraulic for the second. For works 

constantly exposed to the sea slightly hydraulic lime, pozzuolana, and coarse 

sand are mixed together in equal parts. (Portuguese Centennial Catalogue, 

p- 95). Locality, ete.,as above, 35527, 
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Artificial stone, formed by mixing pozzuolana with lime as described above. Local- 

ity, etc.,same as last. 35527. 

Volcanic tuff. Dark gray. Grand Canary Islands. Portuguese Centennial Cor 
mission, 1876. 27710. 

— Coarse; dullred. Grand Canary Islands. Portuguese Centennial Commission, 

1876. 27713. 

SPAIN. 

Calcareous breccia [marble]. Coarse; drab and light brown. From quarries in 

Saragossa Province. Spanish Centennial Commission, 1876. 27694. 

—— A coarse breccia, made up of fragments of nearly black limestone embedded 

in a brown ground mass. From quarries at Chodes, Saragossa Province. 

Spanish Centennial Commission, 1876. 27692. 

—— Like the last, but more compact. Locality, etc., the same. 27693. 

—— Coarse; dull, with white veins. Locality, etc., same as above. 27698. 

—- Made up of fragments of nearly black limestone embeded in a white crystalline 
ground mass. From quarries at Ricla, Saragossa Province. Spanish Cen- 

tennial Commission, 1876. 27696. 

— Coarse; composed of fragments of dark and ferruginous limestone cemented by 

white crystalline carbonate of lime. From quarries at Morata, Saragossa 

Province. Spanish Centennial Commission, 1876, 27714. 

_ — Dullred and white; cellular. From quarries at Pueblade Alborton, Saragossa 

Province. Spanish Centennial Commission, 1876. 27688. 

Limestone [marble]. Very light drab, with fine pink veins; fine and compact. 

From quarries in Saragossa Province. Spanish Centennial Commission, 1876, 

27695. 

— Coarse; yellowish. Locality, etc., same as above. 27697. 

—— Very dark drab, with white and red veins; fine and compact. Locality, etc., 

same as above. 27690. 

—— Dull red; fine and compact. From quarries at Ricla, Saragossa Province. 

Spanish Centennial Commission, 1876. 27684. 

—— Gray; crystalline. 6 by 6 by 1 inches. Murcia, Murcia Province. Spanish 

Centennial Commission, 1876. 27774. 

—— Red andyellow mottled; fine and compact. 6by6 by 1linches. Cehegin, Murcia 

Province. Spanish Centennial Commission, 1876. 27706. 

—— Dark blue-gray and white mottled; crystalline. 5 by 5 by 1 inches. Alma. 

zarron, Murcia Province. Spanish Centennial Commission, 1876. 27707. 

—— Dark blue-gray; crystalline. Panticosa, Huesca Province. Spanish Centen- 

nial Commission, 1876. 27683. 

—— Nearly black with whitish veins ; very fine and compact. 5 by 5 by 1 inches. 
Callosa de Ensarria, Alicante Province. Spanish Centennial Commission, 

1876. 27711. 

— Dark yellow; compact. 8 by 8 by 1} inches. Nueva Esparta, 36998. 

Limestone. Bluish drab; fine and compact. From quarries in Saragossa Province. 

Spanish Centennial Commission. 27700. 

— Drab. Locality, etc., same as above. 27821. 

—— Deep blue-black; very fine and compact. From quarries at Ricla, Saragossa 

Province. Spanish Centennial Commission, 1876. 27763. 

— Dark gray; compact. Puebla de Alborton, Saragossa Province. Spanish Cen- 

tennial Commission, 1876. 27689. 

-— Pinkish; fine andcompact. Locality, etc., same as above. 27765, 
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Limestone. Nearly white; coarse; cellular. From quarries at Calatayud, Saragossa 

Province. Spanish Centennial Commissson, 1876. 27686. 

Dark gray; compact. Locality, etc., same as above. 27691. 

— White; semi-crystalline. From quarries at Alhama, Saragossa Province. 

Spanish Centennial Commission, 1876. 27764. 

— Compact; dark gray. 6-inch cube. Murcia, Murcia Province. Spanish Cen- 

tennial Commission, 1876. 27773. 

— Chalk. From quarries at Calatayud, Saragossa Province. Spanish Centen- 

nial Commission, 1876. 27685. 

Gypsum. Compact; gray. From quarries at Ricla, Saragossa Province. Spanish 

Centennial Commission, 1876. 27768. 

— Compact; dark gray. Locality, etc., same as above. 27687. 

— Alabaster; pure white; translucent. Locality, etc., sameas above. 27699. 

— Alabaster; white. From quarries at Saragossa, Saragossa Province. Span- 

ish Centennial Commission, 1876. 27701. 

——. Alabaster; pure white; translucent. 74 by 74 by 1 inches. From quarries in 

the province of Guadalajara. American Institute Mining Engineers, 1886. 

34535. 

— Compact; blue-gray and yellowish gray, mottled. From Murcia, Murcia Pro- 

vince. Spanish Centennial Commission, 1886. 27705. 

Shell limestone. Coarse; light buff. Murcia, Murcia Province. Spanish Centen- 

nial Commission, 1876. 27703. 

— Coarse and friable; light colored. Locality, etc., same as above. 27772. 

—— Fine; light colored ; cellular. Murcia, Murcia Province. Centennial, 1876. 
27771. 

Calcareous sandstone. Very light brown; fine; cellular. Locality, etc., as above. 
27716. 

—— Light colored. Locality, etc., same as above. 27769. 

— Fine; light yellow. 6-inch cube. Murcia, Murcia Province. Spanish Cen- 
tennial Commission, 1876. 27776. 

— Light pinkish; cellular. 5-inch cube. Santa Maria, Oveido Province. Span- 
ish Centennial Commission, 1876. 27715. 

Dolomite. Coarse; drab. Spanish Centennial Commission, 1876. 27777. 

Calcareous tufa. Yellowish; compact but cellular. 6-inch cube. Locality, etc., 
as above. 27704. : 

Sandstone. Green; colored by copper oxide. San Romando Morrano, Huesca Pro- 

vince. Spanish Centennial Comniission, 1876. 27702, 

Slate. Blue-black. 25083. 
(7) AFRICA. 

ALGERIA. 

Marble. ‘Jaune antique doré.” Yellow and yellow pink-spotted. Two specimens. 

Slab 12 by 12 by % inches. Western Algeria, E. Fritsch, New York, 1886. 

33440. 

— ‘“Paonazzorosso.” Dullred. Slab12by 12 by finches. Western Algeria. E. 
Fritsch, New York, 1886. 38441. 

— ‘Jaune chiaro ondaté.” Yellowish; red veined. Slab 12 by 12 by 2 inches. 

Western Algeria, LE, Fritsch, New York., 1836. 38442. . 

— ‘Jaunerosé.” Yellowish; red veined. Slab12by12 by inches. Western Al- 
geria. HE. Fritsch, New York, 1886. 38443. 

—— ‘Rose clare.” Light-rose tinted. Slab 12 by 12 by linches. Western Alge- 
ria. E, Fritsch, New York, 1887. 38839. 
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Marble. “Jasperouge.” A jasper red breccia, with light spots and streaks. Slab 12 

by 12 by linches. Western Algeria. Gift of E. Fritsch, New York. 38841. 

— ‘Breche sanguiné.” Blood-red, light and dark. Western Algeria. Gift of 

KE. Fritsch, New York. 38840. 
EGYPT. 

Onyx marbie. From quarries at Blad Recam, near ravine of Oned-Abdallah, 

Egypt (?). Polished block, 8iby 7 by 7 inches. 25343. 

This stone, the so-called Egyptian onyx, is composed principally of carbon- 

ate of lime, and occurs in large beds among the Tertiary limestones of Blad 

Recam (marble country), near the ravine of Oned-Abdallah. The old quar- 

ries which supplied the inhabitants of Rome and Carthage with the fine 

translucent marble used in the interior decorations of their houses and mon- 

uments were here situated. These quarries were for over 1,000 years en- 

tirely lost sight of, and it was not until the year 1849 that they were re- 
discovered by aFrench gentleman, M. Delmonte. In ancient times the stone 

was cut into small vases for holding precious ointments. It is now imported 

in considerable quantities into Paris, where it is used in the manufacture 

of time-pieces, small vases, candlesticks, and similar objects. (On Build- 

ing and Ornamental Stones, by E. Hull, p. 149.) 

Onyx marble. From quarries at Blad Recam, near ravine of Oned-Abdallah, 

Egypt (?). Polished block, 18 by 8% by 7 inches. 

This stone, popularly called Oriental alabaster, is another variety of mar- 

ble derived from quarries in Egypt, and employed in works of art, except 

statuary, both in ancient and medixwvaltimes. Its stalagmitie origin is at 
once apparent upon inspection. The color is that of amber, or rich yellow- 

ish brown, of various shades arranged in folds or wavy parallel bands; 

sometimes itis beautifully iridescent. The mammillated structure so char- 

acteristic of deposits due to filtration or percolation is also not infrequent. 

This stone was largely employed by the ancient inhabitants of Egypt in 

the formation of canopi (or jars surmounted by sculptured images of the 

dog-headed god), in which were deposited the ashes of the dead. Besides 

these smaller objects, large cinerary urns were formed of this material. 

This stone is popularly called alabaster, but is entirely different from true 

alabaster in composition. (On Building and Ornamental Stones, by E. 

Hull, p. 150. See text, p. 475.) 

Travertine. ‘‘Orientalal alabaster.” Yellowish and nearly colorless. Two speci- 

mens. 4 by 4 by ¢ and 4 by 2 by Zinches. Bowker, Torrey & Co., Boston, 1884. 

36774. 

Porphyrite. Egyptian porphyry or ‘‘roseo antico.” Very dark red, with pink por- 

phyritic feldspars. 24 by 2 by inches. From quarries near the first cataract of 

the Nile. 4863. 

Nummulitic limestone. A portion of one of the steps formerly leading to the obe- 

lisk at Alexandria, Egypt, now in Central Park, New York. Alexandria. Com- 

mander H. H. Gorringe, U. 8. Navy,1881. 26816. 

Granite. A block of red hornblende biotite granite found in the débris at the foot of 

the Egyptian obelisk at Alexandria by Commander Gorringe during the excava- 
tions preparatory to itsremoval to New York. Thatthe fragment was originally 

a portion of one of the obelisks now in New York and London is undoubted, 

though of which can not with certainty be told. The specimen still shows the 

original carving. Syene. Commander H. H. Gorringe, U.S. Navy, 1881. 26815. 

—— Ablock of blue-gray hornblende mica granite, being a portion of a large col- 
umn found in the débris at Alexandria during the excavations preparatory to 

the removal of the obelisk to New York. The locality from whence the rock 

was originally taken is not known. Alexandria. Commander H. H. Gor- 

ringe, 1881, 263817. 



BUILDING: AND ORNAMENTAL STONES. 631 

(8) Asta. 

TURKEY. 

Marble. Pink. Seitan, Isle of Samos. 9 by 11 by 1 inches. Turkish Centennial 

Commission, 1876. 27086. 
CHINA. 

Granite. Light gray. Circular disk, about 5 inches in diameter and 1 inch thick. 
Hong-Kong. John Long, 1883. 28576. 

Rhyolite. Compact; light brown. Suburbs of Ningpo. 8 by 4 by 2 inches. Chinese. 

Centennial Commission, 1876. 38530. 

Tuff. Compact; light brown. ‘Two specimens, 8 by 4 by 2 inches. Locality, ete., 

same asabove. 38581. 

— Compact; ligkt greenish. Two specimens, 8 by 4 by 2 inches. Locality, ete., 

same as above. 38582. 

COREA. 

Mottled yellow stone. Box made of. J. B. Bernadou, ensign U.S. Navy, 1886. 

38327. 

Yellow and green marble [Serpentine}. Stone pencil jar of. J. B. Bernadou, 

1886. 38328. 

Yellow marble. Disk of. J.B. Bernadou, 1886. 38329. 

Ophiolite. White and green mottled. Slab 10 by 20 inches. J. B. Bernadou, 1886. 
38330. 

JAPAN. 

Steatite (?). Massive; compact; dark greenish gray. 6}by64bylinches. Hitachi. 
Centennial, 1876. 27552. 

—— Massive; dark green, nearly black. 5} by 5} by linches. Hitachi. Centen- 
nial, 176. 27553. 

—— Massive; compact; dark green, nearly black. 6 by 6 by l inches, Hitachi. 

Centennial, 1876, 27554. 

—— Massive; compact; dark greenish gray. 6 by 6 by 1 inches. Hitachi. Centen- 

nial, 1876. 27534. 

— Massive; compact; dark green, nearly black, with white spots. 6 by 6 by 1 

inches. Hitachi. Centennial, 1876. 27535. 

—— Massive; compact; dark green and gray mottled. 63 by 64 by Linches. Hitachi. 

Centennial, 1876. 27560. 

—— Massive; compact; dark green, nearly black. 11 by 63 by 2} inches. Hizen. 

Centennial, 1876. 27561. 

— Massive; compact; dark green, nearly black. 6 by 6 by 1 inches. Hitachi. 
Centennial, 1876. 27555. 

— Massive; compact; dark green, nearly black. 6 by 6 by linches. Hitachi. 
Centennial, 1876. 27557, 

—— Massive; compact; dark greenish gray. 6 by 6 byl inches. Hitachi. Cen- 
tennial, 1876. 27559. 

—— Massive; compact; dark green and gray. 6 by 6 by linches. Hitachi. Cen- 
tennial, 1876. 27540. 

—— Massive; dark greenish gray. 6 by 6 by linches. Hitachi. Centennial, 1876. 
27550. 

—— Massive; dark green, nearly black. 6by 6 by 1 inches. Tagagori, Hitachi, 

Centennial, 1876, 27551. 
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Marble. White. 33 by 34 by 4inches. Mino Province. Centennial, 1876. 27137. 

— Pink, black, and white, brecciated. 3% by 3% by } inches. Mino Province. Cen- 

tennial, 1876. 27138. 

-— Black, with white fossils. 3% by 34 by 4 inches. Mino Province. Centennial, 

1876. 27139. 

— Black and white; breccia. 3% by 32 by 4 inches. Mino Province. Centen- 

nial, 1876. 27140. 

Dark gray, black spotted. 3% by 3} by 4 inches. Mino Province. Centen- 

nial, 1576. 27141. 

White, green veined. 64 by 64 by linches. Hitachi. Centennial, 1876. 27536. 

White; crystalline. 6}by64by1linches. Hitachi. Centennial, 1876. 27538. 

—— White, with blue-gray veins; resembles the Italian bardiglio. 6 by 6 by 1 

inches. Two specimens. Hitachi. Centennial, 1876. 27539. 

—— White, green veined. 6 by 6 by 1linches. Hitachi. Centennial, 1876. 27542. 

—— White, green veined. 6 by 6by 1linches. Hitachi. Centennial, 1876. 27541. 

—— White, green veined. 6} by 6}by Linches. Hitachi. Centennial, 1876. 27543. 

White, with blue-gray veins; resembles the Italian bardiglio. Two speci- 

mens. 6 by 6by 1 inches. Hitachi. Centennial, 1876. 27544. 

—— White, green veined. 6by 6 by linches. Hitachi. Centennial, 1876. 27545. 

—— White; crystalline. 6} by 6} by linches. Hitachi. Centennial, 1876. 27546. 

—— White; crystalline. 6} by 6} by l inches. Hitachi. Centennial, 1876. 27547. 

—— White, greenveined. 6}by6}by1linches. Hitachi. Centennial, 1876. 27558. 

| 

White; crystalline. 6} by 6}by linches. Hitachi. Centennial, 1876. 27548. 

White; crystalline. 6} by 6} by 1 inches. Hitachi. Centennial, 1876. 27549. 

RUSSIA. 

Quartz porphyry. Dull red base, with large porphyritic feldspars and quartzes. 2} 

by 24 inches. Isle Hoghland. Russian Centennial Commission, 1876. 27582. 

— A compact purplish base, carrying porphyritic yellowish and reddish feldspars. 

3 by 4 inches. Nishne-Issetsk Works, district of Katharinenburg, Ural. 

Russian Centennial Commission, 1876. 27565. 

(Porphyry.) A compact purplish rock, with very many white porphyritic 

feldspars and glassy quartz. 4 by 5inches. Isle Hoghland. Russian Cen- 

tennial Commission, 1876. 27580. 

—— (Porphyry.) Red base, with large reddish feldspars and glassy quartzes. 2 

by 3inches. Isle Hoghland. Russian Centennial Commission, 1876. 27581. 

—— (Keratitic porphyry.) Very fine and compact; nearly black, with small 

porphyritic feldspars and quartzes, arranged in nearly paralle! indistinct 

bands. 3} by 4 inches. Lake Narori, district of Katharinenburg, Ural. 

Russian Centennial Commission, 1876. 27568. 

—— (Keratitic porphyry.) Dark gray, nearly black, with abundant porphyritic 

whitish feldspars and quartzes. Irregular fragment,2 by 3 inches. River 

Tchervenka, district of Katharinenburg, Ural. Russian Centennial Com- 

mission, 1876. 27566. 

Porphyry conglomerate. (Keratitic porphyry.) A greenish-black conglomerate, 

composed of felsitic (?) fragments very closely compacted by a siliceous paste. 

3 by 4 inches. Redoubt Kolpatsk, district of Katharinenburg, Ural. Russian 

Centennial Commission, 1876. 27567. 

Porphyry breccia. (Keratitic porphyry.) A red, compact breccia, composed of 

porphyry particles. 4 by 4 inches. Redoubt Kolpatsk, district of Katharinen- 

burg, Ural. Russian Centennial Commission, 1876, 27570, 
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Diorite porphyry. A compact, greenish rock, with irregular yellowish blotches. 
3 by 4inches. District of Katharinenburg, Ural. Russian Céntennial Commis- 

sion, 1876. 27571. 

— Acompact felsitic rock, consisting of a deep purplish base, streaked and spotted 

with irregular white and brownish spots, 4 by 2}inches. Village Sidelni- 

kowa, district of Katharinenburg, Ural. Russian Centennial Commission, 

1876. 27572. ; 

—— Compact; green, with small porphyritic feldspars. 34 by 4 inches. River 

Konda, district of Katharinenburg, Ural. Russian Centennial Commission, 
1876. 27573. 

Diorite. Very fine-grained and compact green, with yellowish flecks and streaks. 

3 by 4$ inches. Beresovsk mines, district of Katharinenburg, Ural. Russian 

Centennial Commission, 1876. 27574. 

—— Very compact; nearly black, with grayish streaks. 3 by 4 inches. Fort Sa- 

narskaia, district of Katharinenburg, Ural. Russian Centennial Commission. 

1876. 27575. 

Jasper. Compact; dull red. 3 by 4 inches. Neviansk Works, district of Katha- 

rinenburg, Ural. Russian Centennial Commission, 1876. 27578. 

(9) AUSTRALIA. 

Marble. White. 9 by 9 by linches. New South Wales. Centennial, 1876. 19500. 

— White, yellow veins. 9 by9 by Linches. New South Wales. Centennial, 1876. 

19501. 

—— Dark gray, nearly black. 9 by 9by1 inches. New South Wales. Centennial, 
1876. 19502. 

Blue-gray mottled. 9 by 9by 1 inches. New South Wales. Centennial, 1876, 
19504. 

— Gray. 38-inch cube. Centennial, 1876. 25215. 

—— White. 114 by 12 by 4 inc hes. New South Wales. Centennial, 1876. 25201. 

— Gray. About 12 by 12 by 4inches. New South Wales. Centennial, 1876. 25210, 

White. 12 by 12 by 4inches. New South Wales. Centennial, 1876. 25211. 

Black. 12 by 12 by 4tinches. New South Wales. Centennial, 1876. 25212, 

Gray and yellow mottled. 12-inchcabe. New South Wales. Centennial, 1876. 
25092. 

—— Light mottled. 84-inch cube. Centennial, 1876. 25216. 

— Gray. 9-inch cube. Centennial, 1876. 26022. 

—— Gray mottled. 84-inch cube. Centennial, 1876. 26024. 

Sandstone. Light colored; medium. 12-inch cube. New South Wales. Centen- 
nial, 1876. 25202. 

—— Light colored; medium. 12-inch cube. New South Wales. Centennial, 1876. 
25203. 

—— Lightcolored; medium. 12-inch cube. New South Wales. Centennial, 1876. 

25214, 

Hornblende biotite granite. Coarse; gray. 12-inch cube. New South Wales. 

Centennial, 1876, 25213. 

(10) Hawalran ISLANDS. 

Limestone. Lightcolored; cellular. 12-inchcube. Island of Oahu. Waine quarry. 
Boston Foreign Exhibition, 1884. 35540. 
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=) veo 

5133. 
5338. 

7972. 

7319. 
ge wool, 

nao sewn 

By Romyn HItTcHcockK. 

Abutilon avicenne, Missouri. 

Abutilon Redfordianum, Australia. 

Abutilon mollis, Australia. 

Abulilon oxycarpum, Australia. 

Acer cratoegifolium, Urina no 

kawa. 
Acrocomia sclerocarpa, Coco de ca- 

tarrho, Brazil. 

Adam’s Needle, Yucca aloifolia, 

Australia. 

African hemp. 

Agave sp. Costa Rica Indians, Dis- 

trict of Talamanca. 

Agave Americana. 

Agave Americana, Nicaragua. 

Agave deserti, Southern California. 

? . ; Agave keratto, Jamaica, 

Agave lechuguilla, Mexico. 

Aiso, Urtica Thunbergiana. 

Algodon sylvestris (down), Yug- 

} han, Argentine Republic. 

Aloe, American. (See Agave.) 

Alpaca wool. 

Ampelodesma tenax, Diss, Genoa. 

Ananassa sativa, pineapple. 

Ananassa saliva, pineapple, China. 

Ananassa sativa, pineapple, Ja- 
; maica, 

Argentine Repub- 
lies 

Angora wool (fabric), Kentucky. 

Angora wool, Maryland. 

Anono colorado (bark), San ran- 

cisco, 

7595. Antherew myliliu (cocoons), Tusser 

silk, India. 

7025. Apocynum sp. (fiber), Minnesota. 

7024. Apocynum sp. (rope), Utah. 

7078. Arum peniculaceum. 

7001. Asclepias (fiber), United States. 

7003. Asclepias (fiber), Cipo lactecente, 

Brazil. 

7338. Asclepias (fiber) milkweed, Iowa. 
6999. Asclepias (down), Tripoli. 

6560. Asclepias (down), vegetable silk, 

India. 

7000. Asclepias (stalk and fiber): United 

States, 

7002. Asclepias and cotton (fabric). 

7487. Asclepias cornuti, New Jersey. 

6875. 2 Astrocaryum vulgare, tucum, Bra- 

6873. zil. 

7565. Bagasse, sugar cane, New Or- 
leans. 

5001, 

5188. 

aoe 

Be 

7116. 

7630. 

7/lay ls 

7632. 

Banana, Musa sapientum. 

; Banana, Musa sapientum, Jamaica, 

Banana and silk (fabric). 

Bark, used for cords, Pai Ute In- 

dians. 

Bark used for ropes, San Domingo. 

Betula Bhojpattra (bark), East In- 

dies. 

5 f Balmai nivea, China grass. 

mera nivea, France. 
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7979. Bohmeria nivea, Jamaica. 

7U81. Boahmeria nivea, Mexico. 

7080. Boahmeria nivea, Mississippi. 

7093 
=095, t Bahmeria nivea, Philadelphia. 

7639. 

7096. 

Behmeria nivea (fabrics), France. 

Behmeria nivea with wool, cot- 

ton, etc. (fabrics). 

7990. Bombax ceiba (bark), flor ceiba, 

Venezuela. 

5263. Bombaz ceiba, pochote,Guatemala. 

6864. Bombax globosa, paina de coco, 

Brazil. 

7457. Bombax pendandrum, pohate, Yu- 

catan. 

7007. Bottle tree, Sterculia rupestris, 

Australia. 
7976. Bowstring hemp, Sanseviera zey- 

lanica, Jamaica. 

5337. ) Bowstring hemp, African, Sanse- 

7970. ; viera guineensis, Jamaica. 

5015. Bromelia sp., District of Canara. 

7020. Bromelia sp., Southern Florida. 

5340. Bromelia karatas, silk grass, Ja- 

maica. 

5339. oles pinguin, pinguin, Ja- 
7975. maica. 

7625. Bulrush, great, Scirpus validus, 

Arizona. 
7980. Burn-nose bark, Daphnopsis tini- 

folia, Jamaica. 

7579. Cactus fiber, Argentine Republic. 

7824. 

Lei \ Calf hair, Germany 

7227, e 

7156. Camel’s hair. 

8053. Camel’s hair, Russia, 

7567. Canna plant, New Orleans. 

7285. Cannabis sativa, hemp, Argentine 

Republic. 
5325. Cannabis sativa (seed), hemp, Per- 

sia. 

7290. Cannabis sativa, hemp, Portugal. 

7291. Cannabis sativa, hemp, second 

class, Portugal. 

7292. Cannabis sativa, hemp, third 

class, Portugal. 

5036. Cannabis sativa, hemp, Spain. 

7981. Carludovica plumieri, low  pal- 

metto, Jamaica. 

7499, Caryota wrens, kittool, Ceylon. 

7813. Cashmere wool, Alabama. 

7407. Cashmere wool, California. 

5345. Cecropia peltata (bark), trumpet- 

tree, Jamaica. 

23350. 

REPORT ON NATIONAL MUSEUM, 1886. 

Cedar bark (dressed), Neah Bay, 

Washington Territory, 

88732. Cedar root splints, Massett In- 

dians, British Columbia. 

7589. Chamerops excelsa, China. 

6869. Chorisia speciosa, paina branca, 

Brazil. 
China grass. (See Behmeria.) 

7269. Cibotium sp., pulu, Sandwich Isl- 

ands. 
7988. Cibucaia de buchivacoa, Venezu- 

ela. 

7616. Cipo. (See Sipo.) 

7003. Cipo lactecente, Asclepias, Brazil. 
7978. Cladium occidentale, rush or flag 

grass, Jamaica. 

6881. Coco de catarrho, Acrocomia scle- 

rocarpa, Brazil. 

7570. Cocoa-nut, Cocos nucifera. 

7570. Cocos nucifera, cocoa-nut. 

7570. Coir. (See Cocoanut.) 

7138. Corchorus sp., jute, France. 

7120. 

bbe: " Corchorus sp., jute, Louisiana. 

6976. J 
7122. Corchorus sp., jute, Virginia. 

7488. Corchorus sp., prepared jute and 

paper pulp, New Jersey. 

7111. Corchorus capsularis. 

7034. Corchorus capsularis, jute, Asia. 

7126. Corchorus capsularis, jute, Mary- 

land. 

7037. Corchorus capsularis, jute, New 

Orleans. 
7039. Corchorus capsularis, jute, South- 

western United States. 

7030. Corchorus olitorius, Australia. 

7131. Cordia jerascanthus. 
7497. Cordia grandis (bark), Caddapah. 

7263. Cordyline indivisa, tall palm lily, 

Australia. 

7288. Cordyline pumilio, dwarf palm 

lily, New Zealand. 

7588. Corn fiber (paper), Austria. 

7408. ) 
Cae + Cosmos (fibers and fabrics). 

7590. 3 

7402. Cotton bolls. 

7542. Cotton, Iliwaiian Islands. 

7552. Cotton, San Paulo. 

6859. Cotton, Madagascar. 

7960. Cotton, Mexico. 

7533. Cotton tree. 

57490. Cotton, yellow, China. 

7002. Cotton and asclepias (fabric). 



7642. 

7332. 

7312. 

7568. 

7064. 

5028. 

: 

7496. 

7004. 

7293. 

6937. 

6934. 

6935. 

757A. 

7283. 

5140. 

7998 

% 

TEXTILE FIBERS AND 

Cotton cloth (red), Malta. 

Cotton, flax, and wool (fabric). 

Cotton, wool, and ramie (fabric). 

Cotton stalk (bark and fiber). 

Cotton stalk (fiber), New Orleans. 
Cotton yarns (colored with My- 

sore dyes), India. 

Cypress, swamp (inner bark), 

Quapaw Indians. 

Dagger plant, Yueca aloifolia, Ja- 

maica, 

Daphne cannabina, Kamoon (pa- 
per). 

Daphne tenuifolia. 

Daphnopsis tinifolia, 

bark, Jamaica. 

Debregeasia longifolia, Wild Rhea, 

India. 

Dipterocarpus tuberculatus, 

mah, 

Diss, Ampelodesma tenax, Genoa. 

Doryanthus excelsa, Spear Lily, 

Australia. 

Down. (See Algodon sylvestris, 

Asclepias, Bombax, Paina, Popu- 

lus, Ochroma lagopus, etc.) 

Dwarf Palm Lily, Cordyline pum- 

ilio, New Zealand. 

Echinocactus horizonthalmum, wild 

silk, Mexico. 

Embirama Xylopia sericea, Brazil. 

Epeira socialis, silk spun by spi- 

ders, Argentine Republic. 

Eriodendronsp. Paina loura, Bra- 

ail. 

Eucalyptus obliqua, stringy bark, 

Australia. 

Fibers (unknown), Swan River, 

United States of Colombia. 

Ficus tsiela, India. 

Flame tree, Slerculia acerifolia, 

Australia. 

Flax, Linum usitatissimum, Brazil. 

Flax, Linum usitatissimum, sixty- 

two specimens from various 

countries. 

Flax, cottonized (unbleached). 

Flax, cottonized (bleached). 

Flax (dressed). 

Flax, Irish (water-retted). 

Flax, Linwm usitatissimum, Spain. 

burn-nose 

Bur- 

7999 Plax, Linum usitatissimum, Russia. 

6939. Flax, New Zealand, Phormium 

tenax, New Zealand. 

7332. 

7906. 

7990, 

6980. 

6982. 

7035. 

7284. 

6978. 

6977. 

FABRICS 651 

Flax, wool, and cotton (fabric). 

Flax fabric (ancient). 

Flor ceiba (bark) Bombax ceiba, 

Venezuela. 

Furcrea Cubensis, Henequen or 

silk grass, Jamaica. 

Furcrea gigantea, Madras. 

Furerea gigantea, Mexican hemp, 

Australia, 

Gazona ulmifolia. 

5: * Goat hair, China. 

ieee sp. (stalk and fiber), 

New Orleans. 

Grass (whisk broom), Florence. 

Guanaco wool, 

0 boas, Urena lobata, Brazil. 

Guaxima (seeds), Urena lobata, 

Brazil. 

Hair, camel. 

Hair, camel, Russia. 

: Hair, goat, China. 

Helicteres jamaicensis. 

Hemp. (See Cannabis sativa.) 

Hemp, African. 
Hemp, African bowstring, San- 
; seviera guincensis, Jamaica. 

Hemp, bowstring, Sanseviera zeyla- 

nica, Jamaica. 
Hemp, Mexican, Furcrea gigantea 

Australia. 
Hemp, Queensland, Sida retusa, 
} Australia. 
Hemp, Victorian, Plagianthus pul- 

chellus, Australia. 

Hemp, coarse, Sida tiliafoliv, King- 

ma, China. 

Hemp bark, Pau, Siam. 

2 Hemp cloth, Madagascar. 

Henequen, Mexico. 

Henequen or silk grass, Purcrea 

cubensis, Jamaica. 

Hibiscus sp. 

Hibiscus esculentus. 

Hibiscus esculentus, Maryland. 

Hibiscus esculentus, Mississippi. 

Hibiscus latifolia. 

Hibiscus moscheutos, 

jute, United States. 
Hibiscus moscheutos, Ohio. 

Hibiscus sabdariffa. 

TTibiscus sinensis. 

American 



7039. 

7030. 

7035. 

7489. 

7306. 

Galilee 

7111. 

7116. 

5335 
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Hibiscus syriacus, Makuki. 

Hibisus tiliaceus, China. 

Holoptelia integrifolia, Madras. 

Indian fabrics, Ohio. 

Istle (ixtle) (fiber and coraline). 

Istle de lechuguilla, Mexico. 

Jute. (See Corchorus sp.) 

Jute, Corchorus capsularis, Asia. 

Jute, Corchorus capsularis, Mary- 

land. 

Jute, Corchorus capsularis, New 

Orleans. 
Jute, Corchorus capsularis, south- 

western United States. 
Jute, Corchorus olitorius, Aus- 

tralia. 
Jute, American, Hibiscus moscheu- 

tos, United States. 

Jute and paper pulp. 

Kamoon (paper), Daphne canna- 

bina. 

Kanabikio. 

Kanabikio, Corchorus capsularis. 

Kara mushi, Bahmeria nivea. 

7077. } Keratto, Agave keratto, Jamaica. 

5127. King-ma (coarse hemp), Sida ti- 

liefolia, China. 

Kittool, Caryota wrens, Ceylon. 

Kleinhovia hospita. 

Kydia calycina. 

Kydia calycina, Australia. 

Laportea gigas, Tree-nettle, Aus- 

tralia. 

Lechu guilla (ixtle or istle), Mex- 

ico. 

Lechuguilla yunguillo, Mexico. 

Lechuguilla zarcia, Mexico. 
Lepedospermum flexuosum, sword- 

rush, Australia. 

Lily, dwarf palm, Cordyline pu- 

milio, New Zealand. 

Lily, tall palm, Cordyline indivisa, 

Australia. 

Lily, spear, Doryanthus excelsa, 

Australia. 

Lana de Lina (wool), cross be- 

tween sheep and goat, Arger- 

tine Republic. 

Linho, Brazil. 

Linum usitatissimum. (See Flax.) 

Lyonsia reticulata, Australia. . 

Maize (husk, yarn, and cloth). 

Majaguillo bark, Venezuela. 

Makuki, Hibiscus syriacus. 

Manilla hemp, Musa tertilis. 

7044. Mauriliaflecuosa, Utapalm, Dem- 

erara. 

107534. Mescal fiber, Arizona. 

7338. Milkweed, Asclepias, lowa. 

7118. Mitsumata, Wiskstremia Japon- 

ica. 

7586. Mohair (combed). 

8054. Mummy cloth. 

7013. Musa paradisiaca, plantain. 

7014. Musa  wparadisiaca, plantain 

hemp, Australia. 

7023. Musa paradisiaca, plantain, Brit- 

ish Guiana. 

7012. Musa wparadisiaca, plantain, 

Demerara. 

7015. : 
7016 usa sapientum, banana. 

5341. 9 Musa sapientum, banana, Jamai- 

7974.§ ca. 

7017. ALusa textilis, manilla hemp. 

7295. Nettle-tree, Laportea gigas, Aus- 

tralia. 
7453. Ochroma lagopus (down), Vene- 

zuela. 

7043. Ochroma lagopus (bark), West 

Indies. 

6869. Paina branea, Chorisia speciosa, 

Brazil. 

6864, Paina de coco, Bombax globosa, 

Brazil. 

6865. ) Paina loura, Hriodendron sp., 

6872. ; Brazil. 

6880. Paina loura (seeds), Hriodendron 

sp., Brazil. 

7288. Palm Lily, dwarf, Cordyline pu- 

milio, New Zealand. 

7263. Palm Lily, tall, Cordyline indi- 

visa, Australia. 

7573. Palmetto, Sabal palmetto, Geor- 
gia. 

7931. Palmetto, low, Carludovica plu- 

mieri, Jamaica. 

5332. Papelillo fiber, San Salvador. 

5016. Pau, hemp bark, Siam. 

7503. Phoenix pedunculata, Madras. 

6939. Phorium tenax, New Yealand 

flax, New Zealand. 

Pine-apple. (See Ananassa and 

Bromelia.) 

7975. Pinguin, Bromelia pinguin, Ja- 

maica. 

7270. Pinus sylvestris (fabric from 

leaves), France. 

7012. Pita (flossed), Honduras. 

Plantain. 

siaca. ) 

(See Musa paradi- 
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5263. Pochote, Bombax ceiba, Guate- 

mala. 
7457. Pohate, Dombax pendandrum, Yu- 

catan. 

7411. Populus alba (down), Washing- 

ton, D.C. 

7079. Pothos violaceus. 

7268. Pterocarpus santatinus. 

7505. Pueraria Thunbergiana (woven 

fabric), Corea. 

7269. Pulu, Cibotium, sp., Sandwich 

Islands. 

7630. Ramie, Baehmeria nivea, France. 

7970. Ramie, Behmeria nivea, Jamaica. 

7081. Ramie, Daehmeria nivea, Mexico. 

7080. Ramie (second cutting), Bah- 

meria nivea, Mississippi. 

7093. ee Behmeria nivea, Philadel- 
7095. phia. 

7084. Ramie (from dresser), Bahmeria 

niveda. 

7639. Ramie (fabrics), Behmeria nivea, 

France. 

7631. 2 Ramie (sliver and noils), Behme- 
7632. § ria nivea, France. 

ver } Rami (tow), Bahmeria nivea. 
7083. J 

7312. Ramie, with wool, cotton, ete. 

(fabrics). 

7099, Raphia rufia (yarn), Madagascar. 

7566. Reed of the Nile. 

7504. Rhea, wild, Dabregeasia longifolia, 

India. 

Rofia. (See Raphia.) 

7673. Rofia palm (fabrics), Madagascar. 

7978. Rush or flag grass, Cladium occiden- 

tale, Jamaica. 

7264. Rush, sword, Lepidospermum flexuo- 

sum, Australia. 

7573. Sabal palmetto, palmetto, Geor- 

gia. 

7508. Saccharum munja. 

5236. Saccharum sp., sugar cane, Ha- 

wail. 

5337. 2 Sanseviera guincensis, African bow- 
7970. string hemp, Jamaica. 

7976. Sanseviera zeylanica, bowstring 
hemp, Jamaica. 

7509. Sarcocephalus cadamba, Burmah., 

7625. Scirpus validus, great bulrush, 

Arizona. 

7511. Scirpus validus, tule or tutle, pa- 

per pulp, Idaho. 

7114. Shina, Zilia cordata, var. Hiro- 

shima. 

7113. Shina, Tilia cordata,var, Japonica. 
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7033. Sida Jamaicensis. 

7032. Sida mollis. 

aa Sida retusa, Queensland hemp, 
7031 Australia. 

5127. Sida tiliefolia, coarse hemp, King- 
ma, China. 

7582. Silk (cocoons), Argentine Repub- 

ne? 

7580. Silk (cocoons), Chili. 

6915. Silk (cocoons), Japan. 

7555. Silk tusser (cocoons), Antherwa 

mylifta, India. 

7068. Silk (wild cocoons), Argentine 

Republic. 
7098. Silk (wild cocoons), Madagas- 

car. 

7559. Silk, Bengal. 

7067. Silk, Japan. 

7262. Silk, raw, Japan. 

93606. Silk, raw, from Yama Mai co- 

coons, Japan. 

Sue Silk, Taw, and cocoons, Mexico. 

7258. Silk, raw, North Carolina. 

6913. Silk, reeled, Bombyx pernyt, China, 

7583. Silk, reeled, Massachusetts. 

7046. Silk, reeled, Japan. 

7581. Silk, reeled, Kansas. 

7260. Silk (from wild cocoons), Japan. 

a silk, wild, Mexico. 
7954. Silk, wild, Hchinocactus horizon- 

thalmum, Mexico. 

7261. Silk spun by spiders, Hpeira soc- 

ialis, Argentine Republic. 

7455. Silk cotton. 

5340, Silk grass, Bromelia karatas, Jam- 

aica. 

7257. Silk gut, Japan. 

7337. Silk and banana (fabrics). 

7616. Sipo, Brazil. 

5302, Spanish bayonet (leaves), Yucca 

alata. : 

7286. Spear Lily, Doryanthus excelsa, Aus- 

tralia. 

7294. Sporobolus cryptandrus, New Mex- 

ico. 
6892. Spruce root (rope), Washington 
638933. Territory. 

6996. Sterculia, Australia, 

7004. Sterculia acerifolia, Flame-tree, Aus- 

tralia. 

7493. Sterculia ornata, Burmah. 

7006. Sterculia sp., Australia. 

7007. Sterculia rupestris, Bottle-tree, 

Australia, 
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7287. Stingy bark, Lucalyptus obliqua, 

Australia. 
7565. Sugar-cane, bagasse,New Orleans. 

5236. Sugar-cane, Saccharum sp., Ha- 

wail. 

7264. Sword-rush, Lipidospermum flex- 

uosum, Australia. 

7263. Tall Palm Lily, Cordyline indivisa, 

Australia. 

7584. Tapestry, Persian. 

5179. Tea Weed, Mississippi. 

7113. Tilia cordata, var. Japonica,Shina. 

7114. Yilia cordata, var. Hiroshima, 

Shina. 

6891. Tillandsia usneoides, Brazil. 

7265. Tillandsia usneoides, South Caro- 

lina, 

7989. Tipiiapa de Buchivaca, Vene- 

zuela. 

7533. Treo, cotton. 

7295. Tree, nettle, Laportea gigas, Aus- 

tralia. 

7498. Triticum vulgare, var. aestivum, 

Italy. 

7108. Triumfetta semitriloba. 

5345. Trumpet tree (bark), Cecropia 

peltaia, Jamaica, 

6573. 2 Tucnm, Astrocaryum vulgare, Bra- 
6875. PAN 

7511. Tule or tutle (paper pulp), Scirpus 

validus, Idaho. 

7555. Vusser silk (cocoons), Antherwa 

mylitta. 

6360. 
6861. » Urena lobata, Guaxima, Brazil. 
6862. 
6863. Urena lobata (seeds) Guaxima, 

Brazil. 

Baa Urena lobata, Brazil. 

6995. Urena sinuata. 

7112. Urena no kawa, Acer cratoegi- 

: folium. 

7115. Urtica Thunbergiana, Aiso. 

6560. Vegetable silk, Asclepias, India. 

6900. 
7155. bic wool, South America. 
7304, 

7129. Vine and fiber (unidentified), 

India. 

7118. 

7409. 

7828. 

7309. 

7154. 

7918 
7820. 
7821. 

7330. 

7245. 

7251. 

7813. 

7407. 

7203. 

7153. 

7406. 

7152. 

5347. 

7404. 

7201. 

7155. 
7354 

7312. 

7332. 

7569. 

6834. 

7044. 

7403. 

5302. 

6998. 

5343 
7973. 
6760. 

21065. 

21066. 

6997. 

7456. 

7969. 

6900. 

7157. 

Wiskstrama Japonica, Mitsumata. 

Wool. (See Cosmos). 

Wool. 
Wool (samples), Vermont. 

Wool, alpaca. 

Riou Angora, Argentine Repub- 
ic. 

Wool, Angora, Maryland. 

Wool, black, Cordova. 

Wool, black yuli, Smyrna. 

Wool, cashmere, Alabama. 

Wool, cashmere, California. 

Wool, Donskoi, Russia. 

Wool, guanaco. 

Wool, kid’s. 
Wool, lina, cross of sheep and 

goat, Argentine Republic. 
Wool, mountain goat, Russian 

America. 

Wool, Rocky Mountain goat, In- 

dian Territory. 

Wool, Sardinian. 

Wool, vicunia, South America. 

Wools, 

ples). 

Wool, cotton, and ramie (fabric). 

Wool, cotton, and flax (fabric), 

New Mexico. 

Xylopia sp., Brazil. 

Xylopia sericea, Embirama, Brazil. 

Uta palm, Mauritia flecuosa, Dem- 

erara. 

Yucca (fabric and cord), Mexico. 

Yucca alata (leaves), Spanish bay- 

onet. 

Yucca aloifolia, Adam’s needle, 

Australia. 

various American (sain- 

Yucca aloifolia, Dagger plant, Ja- 
maica. 

Yucca baccata (coarse), Southern 

California. 

Yucca baccata (fine), Southern 

California. 
Yucca baccata, California. 

Yughan, Alogodon sylvestris. 

Yuguilla Venezuela. 
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The ultimate object of the collection represented by the foregoing 

list is to afford a series of type specimens of textile fibers, to be used in 

microscopical examinations, comparisons, etc. It will be seen that the 

list already embraces a large number of valuable types for this purpose. 

Mingled with these, however, purely for the temporary convenience of 

the curator, there are, at present, a number of specimens, representing 

much larger ones in the reserve and exhibition series, which have not 

been accurately determined and are awaiting further study. Hence in 

some cases only common or vernacular names are given in the list, the 

botanical names not being known. 

In all cases the numbers in the margin are the regular Museum 

register numbers of the same fibers in the reserve or exhibition series. 





PREPARATION OF MICROSCOPICAL MOUNTS OF VEGETABLE TEXTILE 
FIBERS, 

By RomMyn HITCHCOCK. 

The method of mounting vegetable textile fibers here described has 

been adopted in the National Museum with perfect success. The per- 

manent preparations leave nothing to be desired, for they clearly reveal 

the minute structure of the fibers, and their appearance does not change 

with time. Possibly the coarser fibers, after a few months, become 
rather more transparent than at first, but this change is so slight that 

itis of noconsequence. Moreover, the process is simple, rapid and sure, 

even in the hands of a novice. In evidence of this statement it may be 

said, that Mr. H. English, a young man who had never made a micro- 

scopical mount before, in the summer of 1884 made one hundred and 
seventeen preparations of fibres in fluid mounts, from printed instruc- 

tions, precisely as described below, having seen the operations performed 

two or three times by an experienced mounter, yet not one of his prep- 

arations has shown an imperfection up to the present time.* 

The method is as follows: The fibers are cleaned, disintegrated, and 
prepared precisely as for microscopical investigation, the object being 

to make the mounted specimens resemble in every respect the freshly 

prepared fibers. The specimens for mounting are selected to show the 

variations in the size of the fibers, and the form of their ends. They 

are then placed in the mounting medium. This may be water without 

any addition, which is the medium most generally appropriate, or a 

mixture of water and glycerine in equal parts, which is to be recom- 

mended for the coarser and more opaque varieties. 
The glass slips are prepared in advance by running upon them a thin 

ring of clear shellac in alcohol just large enough to receive the cover- 

glass. This is done on a turn-table, in the usual way. When this ring 

is thoroughly dry the mounting may be proceeded with. First put the 

slide again on the turn-table and run a fresh coat of shellac over the 

ring. Then, immediately or after a couple of minutes, put a large drop 

of the mounting fluid into the cell, transfer to it the specimen selected 

*All of Mr. English’s preparations are still perfect in 1889; five years after they 

were made. 
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for mounting, which must be already permeated with the fluid, apply 

the cover-glass and press out the superfluous fluid. Press down the 

cover until the edge comes in contact all around with the fresh shellac, 
absorbing the liquid that.is forced out with blotting-paper. The slide 

may then be set aside for a few moments, when the cover will be 

well fixed and the moisture outside will be dried off, or, in case the 

mounting medium contained glycerine, the slide should be well washed 

with a stream of water from a wash-bottle. A fresh ring of shellac is 

then applied to secure the cover-glass and prevent any possible defect 

in the sealing. The preparation will now keep indefinitely if it is set 

aside and not handled roughly. 

To insure permanent preservation a mixture of equal parts of gold- 

size and asphalt varnish or Brunswick black is applied over the shel- 

lac. One or more coats of this very durable and elastic varnish will 

protect the more brittle shellac and give a good finish to the mounts. 

A more elegant finish is finally applied, consisting of a single coat of 

Brunswick black alone. 
Vinally, the slide is labeled, and the number on the label is the 

number of the original specimen in the Museum register. 



HOW TO COLLECT MAMMAL SKINS FOR PURPOSES OF STUDY AND 
FOR MOUNTING* 

By WiuuiaAm Tl’. HornAbAyY, Chief Taxidermist, U. S. National Mu- 

seum. 

GENERAL PRINCIPLES. 

It is a simple matter to prepare the skin of an ordinary quadruped, 

provided the operator is not afraid of getting a little blood on his hands, 

and is not naturally indisposed to physical exertion. A few minutes’ 

work suffices for the skin of a small mammal, and a few hours for a 

large one, up to the size of a buffalo. With a sharp knife, detailed in- 

structions, some cheap preservatives, and a little patient labor, the 

thing is done. One specimen properly prepared in the field is worth 

ten that have been slighted. 

The great principle which is the foundation of all valuable field work 

on mammal skins is this: <A skin must be taken off, cleaned of flesh, and 

preserved so that the preservative powder or fluid can act directly upon the 

roots of the hair from the inner side of the skin, and over every portion of 

tts surface. Neither alum, nor salt, nor alcohol (unless it be of great 
strength) can strike through a thick layer of flesh and penetrate through 

the skin to the epidermis quickly enough to save it from decomposition. 

The epidermis of most animals is of such a close and oily nature that 

preservatives can not strike through it from without, and therefore when 

a skin is removed, it must be cleaned of flesh and fat, so that the pre- 

servative liquid or dry powder can come immediately in contact with 

the cutis. 
SELECTION OF SPECIMENS. 

When specimens are sufficiently numerous to allow of a choice of in- 

dividuals for preservation, select first the finest, largest, and most per- 

fect old male and female. Young animals of every kind are very de- 

sirable, and specimens should be taken whenever possible. Of animals 

that are known, or even supposed, to be rare, preserve the first speci- 

*A portion of this article—that relating to the preservation of skins for mount- 

ing—has already been published in the Proceedings of the National Museum for 1883, 

under the title, *‘ Brief Directions for Removing and Preserving the Skins of Mam- 
mals.” The appearance of this circular is in response to a demand for detailed in- 

structions for the preparation of skins.in a dry state for the purposes of study. 
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wen obtained, be it young or old, good or indifferent, for fear another 

of the same species may not be obtained. 

NOTES AND MEASUREMENTS. 

The value of a specimen is greatly enhanced by a record of the fol- 

lowing: (1) Length of head and body; (2) length of tail; (3) length 

of hind foot (with claw); (4) height of ear (from behind); (5) height at 

shoulders (if the animal be a large one) and girth; (6) color of eyes; 

and (7) color of other soft parts of the head, feet, and body which are in 

any way worthy of notice. Sketches and photographs of animals in the 

flesh, either dead or alive, are always highly prized by zoologists and 

taxidermists, to whom they are of the utmost importance and value. 

KNIVES AND MATERIALS. 

For skinning small quadrupeds, a sharp pocket-knife is sufficient, 

except for persons who make a business of collecting; and for larger 

animals small butcher or hunting knives are amply sufficient. Alcohol 

in copper cans with large screw-tops is supplied by the Institution by 

special arrangement, but salt and alum, with which to make a good 

preservative solution, can be procured anywhere within the pale of civ- 

ilization, and also kegs or barrels to put them in. Any one who really 

wishes to preserve the skin of an animal need never be thwarted by an 

apparent lack of implements and preservatives. 

SKINNING SMALL QUADRUPEDS (VARYING IN SIZE FROM A MOUSE 
TO A MASTIFF). 

Lay the animal flat upon its back, and, beginning at the throat, make 

a straight, clean cut in the skin along the middle of the neck, breast, 

and abdomen, quite to the base of the tail. Except in very small ani- 

mals,’the tail also must be slit open along the under side from about 

one inch above the root quite to the tip. In the case of small mammals, 

the skins of which are to be preserved dry, the bone of the tail may be 

extracted by wrapping the latter with cloth and pounding lightly upon 

it with a mallet. 

The bottom of the foot must be slit open lengthwise from the base of 

the middle toe to the heel. All the opening cuts are now made. Begin 

at the middle of the abdomen and cut the skin neatly from the body, 

leaving no flesh, or at least very little, adhering to it. We come very 

soon to where the fore-leg joins the body at the shoulder and the hind 

leg at the hip. Cut through the muscles at those points, disjoint the 

Jegs and detach them entirely from the body. 

Skin each leg by turning the skin wrong side out over the foot, quite 

down to the toes. When this has been done cut the flesh away from 

the bones of the leg and foot, but be careful to leave the bones attached 

to each other by their ligaments, and-to the skin itself at the toes. 

Never throw away the leg-bones of an animal if the skin is to be mounted, 
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but leave them attached to the skin as shown by the left leg of the 

accompanying figure.* 

Fic. 1.—Squirrel partly skinned. 

Detach the skin from the back, shoulders, and neck, and when you 

come to the ears cut them off close to the head. Turn the skin wrong 

side out over the head and proceed until you come to the eyes. Now 

work slowly with the knife, keeping close to the edge of the bony orbit, 

until you can see, through a thin membrane under your knife-edge, the 

dark portion of the eye. You may now cut fearlessly through this 

membrane and expose the eyeball. It is a good plan with large mam- 

mals to hold one finger of the left hand in the eye and cut against it to 

avoid cutting the lid. 
Skin down to the end of the nose, cut through the cartilage close to 

the bone, and cut on down to where the upper lip joins the gum. Cut 

both lips away from the skull close to the bone all the way around the 

mouth, except directly in front of the incisors. 
The lips are thick and fleshy, and must be split open from the inside 

and flattened out so that the flesh in them can be pared off. Do not 

cut off the roots of the whiskers, or they will fall out. Pare away the 

* The figures accompanying this article are selections from plates intended to illus- 

trate a forthcoming work on taxidermy. 
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membrane which adheres to the inside of the eyelids and turn the zar 

wrong side out at the base in order to cut away the flesh around it. 

ig 2.—Skinning the head. 

If the ears have hair upon them they must be skinned up from the 

inside and turned wrong side out quite to the tip, in order to separate 

the outside skin, which holds the hair, from the cartilage which supports 

the ear. 

To prepare the skull, cut the larger masses of flesh off the cranium, 

cut out the eyes and tongue very carefully, and with a bent wire, or a 

spoon-handle bent up at the end, draw out the brain through the occip- 

ital opening at the back of the skull. 

By this time the skin will most surely have become bloody in several 

places, and before applying any preservative it must be washed per- 

fectly clean. Blood left upon the hair imparts to it a lasting stain, and 

usually causes the hair to come off in mounting. After washing a skin, 

if it is to be made up at once, dry the hair with corn meal. 

SKINNING LARGE MAMMALS. 

The principal difference between the manner of skinning .a small ter- 

restrial quadruped and a large one, like a bear, deer, or bu ffalo, is that 

the skin of each leg is slit open from the bottom of the foot up the back 

Fira. 3.—The opening-cuts. 

of the leg nearly the first joint and from thence up the inside of the 

leg, following the lines of the accompanying figure, until it meets the 
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opening-cut which has been made along the center of the body. In 

preparing a skin as large as that of a buffalo or large polar bear, it is 

best to cut off the leg-bones at the first joint above the foot, tie them 

up in a bundle with the skull, and forward them with the skin, properly 

labeled. 

In skinning the head of an animal having horns, it is necessary to 

make an opening at the back of the neck. Make the cuts as shown by 

the lines of the accompanying figure, cut completely around each horn 

Fic. 4.—Opening-cuts at back of head. 

at the base, and skin the head by working downward over the forehead 

and the cheeks. The head-skin of alarge mammal is the most difficult 

part to remove and preserve successfully, and therefore the greatest 

care is necessary in its preparation. 

PRESERVING SKINS IN A DRY STATE. 

Skins of mammals may be preserved dry for any one of the follow- 

ing reasons: 

(1) For purposes of study, during which frequent handling and ex- 

amination is absolutely necessary. 

(2) Lack of facilities for preserving in a soft state, which should 

always, when possible, be the method of treatment for skins that are 

to be mounted. 

(3) The necessities of transportation; or, in other words, when it is 

necessary to reduce the weight of a collection to the lowest possible 

limit, and divide it into a number of loads for carriage overland. 

One point in regard to study specimens must be constantly borne in 

mind, viz, that any specimen which enters a museum may possibly 

require mounting for exhibition, and all should be prepared in strict 

accordance with the advice which follows, in order that successful 

mounting may be possible in every case. 

A.—FOR SMALL MAMMALS, IN ANY CLIMATE, VARYING IN SIZE FROM 

THE SMALLEST UP TO THE COYOTE. 

Preservation.—When the skin has been removed and cleaned, the 

flesh neatly cut away from the leg-bones and skull, the brain very care- 

fully removed from the latter, and all blood washed away, anoint the 
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inside of the skin with arsenical soap, applying it thoroughly to 

every part, so that the specimens will not require a second course of 

poisoning when they reach the museum. That done, rub on powdered 

alum, all that will stick to the skin, before the arsenical soap has time 

to dry, so that both will penetrate the skin together. 

In the absence of arsenical soap, apply a mixture of dry arsenic (one- 

third) and powdered alum (two-thirds). Whenever the inside of a skin 

becomes so dry that the powdered arsenic and alum will not stick, 

moisten the inside of the skin with water, so that the preservative 
powder will form a sort of paste which can penetrate the skin. 

Making wp.—Having applied the preservatives, wrap a little tow, cot- 

ton, or rags around the bones of each leg, to partly replace the flesh 

and keep the skin away from the bone, so that both can dry quickly. 

This is also desirable in order that the legs may have a shapely, natural 

appearance, and show the pelage, so that it can be studied to good ad- 

vantage. If this part of the process is neglected, the skin of the leg 

shrivels up and dries down upon the bone ina most unsightly way. In 

the tropics, the moisture in a leg-bone is sufficient to cause the decay of 

the skin which surrounds it, unless the two are well separated by some 

kind of wrapping. To avoid this, many collectors in tropical countries 

allow their skins to dry wrong side out—a very bad habit, which should 

never be indulged in under any circumstances, as thereby the skins are, 

in most cases, rendered totally worthless. 
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Fic. 5.—A badly made skin. 

Having wrapped the leg-bones (just enough to bring them to their 

original size, but no more), turn the skin of each leg right side out over 

the bone and make the member as shapely and natural as your time will 

allow. ; 
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[t has become an established custom in preparing skins to replace 

the cleaned skulls in the head, so that they can not possibly be lost. 
This is in general a good system, but in preparing skins for the Na- 

tional Museum remove the skull entirely from the skin. In this con- 

nection it is of the highest importance : 

(1) That skulls never be allowed to get mixed, so that the collector or 

the curator is left in doubt as to which skins the 

various skulls belong. 
(2) To prevent confusion by attaching to each skull 

a label with a number or a mark corresponding to that 

which is tied to the skin. 

(3) To tie every small skull to the skin it comes 

from, and ship all large ones in the boxes which 

contain their skins. 

In cleaning a skull, do not cut or chop away the 

back of it. This greatly lessens its scientific value, 

and in many cases destroys it altogether. Remove 

the brain, cut off all the flesh you can, and leave 

the remainder to dry up. Never put salt or alum 

on the skulls, especially if of small size. 

In making up the skin, fill out the head, neck, and 

body with cotton or tow, to about the natural size 

of the animal when alive, but no larger. Better 

leave it too small than fill it too full. With a needle 

and thread take a stitch in the center of the lips to 

hold them together in drying. ‘Sew up the skin to 

give ita neat appearance, and comb the hair so that 

it will lie naturally on all parts and show the tex- 

ture and color-markings to the best advantage. 

Shaping.—The ends to be sought in laying out a 

skin to dry are, to have it take up a limited amount 

of space in a drawer, to have all breakable points 
protected, and at the same time to have all parts 

of the specimen accessible for examination. The 
shape of askin, therefore, must depend on its char- 

acter and general nature. Theaccompanying figure 

represents the best form for the skin of a squirrel 

and all similar mammals. 

To protect the tail from being broken, it is nec- 

essary in making up a skin in this form to puta 

wire in it for its whole length. For this purpose, 

use copper or zine wire, for the reason that iron wire rusts and in time 

destroys the skin of the tail so that it falls away in small pieces. In 

making up the skin, cut the wire for the tail long enough to extend 

into the middle of the body, and wrap around it some fine tow to make 

it the right size to fit the skin. Some collectors wire all the legs of 
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small skins, which is a good plan if time will permit, as it makes it pos- 

sible to place the legs in the exact position it is desired they should 

permanently retain. 

This method of shaping small skins (e. g., with the tail extending 

straight back) should always be followed by American collectors, who 

can easily command the facilities necessary to render it safe and advisa- 

ble. But for collectors who visit remote localities, and often have to 

transport their impedimenta for many 

miles on men’s heads, done up in small 

bundles, and where every pound in 

weight and every cubic foot of space 

is carefully counted, another method 

must be recommended. Under such 

circumstances, small skins should be 

made up with the tail bent under the 

body, as seen in Fig. 7. The posi- 

tion is not unnatural, the general form 

is compact, the tail is fully protected 

by being bent under the body and tied 

down upon it, and the legs are not 

with the fore legs lying close against 

the sides, in the opposite direction 

from those of the squirrel shown in 

y A : thrust outin such a way as toendanger 

. 4 y VY \ \\ the safety of the feetand claws. Ani- 

(i vA | AN mals with long slender legs, such as 
Gia! A \NS. monkeys, sloths, etc., should be put up 
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_7.—Another form for a small skin. 
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| TT iN ‘ Preservation.—On dry uplands most 

ae 
\ skins can be cured and dried very suc- 

Y cessfully by the use of saltalone. In- 

deed, on our western plains, the Nanos 

of South America, and the high pla- 

teaus of Asia, to say nothing of the 

parched bush-veldt of South Central 

Africa, mammal skins dry and harden 

in an incredibly short time without 

the use of any preservative whatever. In such regions it is only nec- 

essary to apply a good coat of arsenical soap to keep off the vermin 

which would otherwise destroy them, and to keep them out of the sun. 

Inamore moist climate salt must be used to cure skins, so that the 

epidermis will not slip off in the slower process of drying. In the 

humid heat of the tropics, it is necessary to apply dry alum after the 

salt has done the curing, in order to make the skins become perfectly 
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dry and hard. Apply arsenical soap to everything, or its absence will 

be bitterly regretted when too late. 

Do not “peg out” a skin, nor dry tt in the sun under any circumstances, 

nor hang it up by the nose. Wang it over a pole or a rope, in a shady 

place where the wind will strike it. If it is necessary to travel some 

distance with a skin before it can be dried and shaped, salt it thor- 
oughly to keep it from spoiling. 

Shaping.—Since these directions will be used chiefly in preparing the 

skins of deer, antelope, and kindred ruminants, the accompanying illus- 

tration is given to show how such skins should be made up when they 
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Fic. 8.—A well-made dry deer skin. 

are to be preserved dry, either for study or for mounting. It is best to 

defer folding up a skin until it is partially dry and has begun to stiffen 
a little. 

Vill the head and neck with some kind of loose material, and as the 

skin lies spread out with the hair side down, put some of the same 

material in a thin layer on the body. Fold over the edges neatly, 

placing the legs lengthwise on the top, and arrange the legs so that 

they will dry straight and flat instead of twisted like a cork-screw. A 

skin which is allowed to dry in such shape as that represented in Vig. 

9 is of no use whatever, either for study or mounting. The skin of 

which this illustration is an exact representation was prepared thus in 

the field by a professional taxidermist. It may be taken as a good 

example of how not to do it. 

Handling and packing.—\t is unfortunate that it should be necessary 

to fold and dry large skins with the hair-side out, for the pelage is thus 

in constant danger of damage; but for skins that are to be examined 
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in 4 dry state there is no alternative. They must be handled carefully 

when handled at all, and when prepared for shipment must be packed 

on all sides with straw, shavings, hay, or some other soft material, which 

will keep the hair away from the sides of the box. <A large elk skin 
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Fia. 9.—A badly made dry deer skin. 

recently received by the Museum was ruined by not being packed 

properly. There was no filling around it to keep it away from the 

rough boards of the box, and consequently the hair was rubbed off in 

about twenty places. 

PRESERVING SKINS FOR MOUNTING. 

A great many collectors and sportsmen are often specially called upon 

to procure skins for immediate mounting, and it is always desired that 

these should be as perfect in every respect as possible. 

Let me here call the attention of all collectors to the following facet : 

A mammal skin which has never been dried and hardened can be mounted 

in one third less time and with far greater accuracy than the best dry skin 

of the same kind. 

This being the case, itis certainly worth while to preserve skins in a 

soft state. A skin may be removed very unskillfully, but if kept soft 

until it reaches the taxidermist, it can be mounted with gratifying sue- 

cess. On the otherhand, the dry skins of the most elders collector 

can be mounted well only with difficulty. 

The following methods are recommended : 

In a temperate climate.—Under ordinary circumstances, in a temperate 

climate a skin may be preserved in a soft state by rubbing salt very 

thoroughly on the inside, and then leaving the skin turned wrong-side 

+S aatearig: 
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out, packing it in salt, and shipping it in that condition as soon as 

possible. A better method, or rather the best of all methods for any 

climate and all kinds of skins, is to prepare a solution of salt and alum 

in water in the following proportions: For every gallon of water put in 

one pint of alum (three-fourths of a pound) and one quart of salt (one 

pound and three-fourths), stir it up, and heat it to the boiling point. 

Pour it into a wooden or earthen vessel, and when cool, or milk warm, 
itisready foruse. Plunge a skin into this bath and move it about until 

the solution reaches every part. Give a fresh skin plenty of room for 

the first day or two, and if it be a large one move it about every day 

for three days so that the solution can act with full force on every part. 

Fresh skins of all kinds may be placed in this bath (leg-bones of 

small skins may also be left attached) and allowed to remain in it for 

months without deteriorating in any way; even after five years they are 

still as soft and pliable as when first taken off. The skulls should inva- 

riably be detached from the skins and dried. Small skins may be shipped 

in glass jars or woeden kegs, and large ones in barrels. 

If you have alcohol sufficiently strong (30° above proof), skins may be 

immersed in it as fast as collected, instead of in the salt and alum solu- 

tion. The objections to alcohol are that it loses strength very rapidly 

when receiving daily accessions of fresh skins, bleaches hair, and must 

be renewed from time to time until the collection is finally packed in 

fresh alcohol and shipped. 

In an arctie climate.——As before stated, the salt-and-alum solution is 

the best wet preservative for skins in all climates, and for all objects from 

the largest elephant, seal, walrus, or polar bear, down to the smallest 

bat of the tropics. If it is impossible or impracticable to employ it, the 

skins of all large arctic mammals may be successfuily preserved by im- 

mersing them in very strong brine, but it should be renewed at least once 

ortwice. Theskins of seals and small mammals may be simply packed 

in salt. Care should be taken that skins are not stained with iron- 

rust derived from nails projecting into the barrels or other receptacles 
in which they are placed. 

In a tropical climate.—Skins ean not be preserved with salt in a tropi- 

cal climate, but must be immersed either in the salt and-alum solution, 
or alcohol, or else dried. 

SPECIMENS IN THE FLESH. 

The most valuable of all specimens which come to us are those sent in 

the flesh. A rare animal so received is sometimes cast in plaster, skinned, 

dissected, and skeletonized; and portions of the viscera may be pre- 

served in spirits for anatomical study. In this way a single subject is 

often made to yield a number of valuable preparations. The Institu- 

tion will be very glad to receive the dead body of any foreign animal 

which may die in the eastern United States, and also of any rare or 

especially fine North American species, 
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FORWARDING ANIMALS IN THE FLESH. 

In cold weather, particularly from December 1 to March 1, a dead 

animal may safely be sent (frozen) from as far west as the Rocky 

Mountains. Inthe cool months of November and March specimens may 

safely be forwarded from points 500 miles distant. From May to Octo- 

ber animals should be disemboweled and packed in ice when sent from 

points more than twelve hours by rail from Washington. 

Large animals with thick hair, such as deer, elk, moose, bear, ete., can 

be sent without boxing, but it will be well to sew them up in coarse 

sacking to protect the hair. Small animals and others with close hair, 

such as the zebra, lion, tiger, or giraffe should be boxed and packed in 

straw or shavings to protect the hair from being rubbed off. Animals 

of the largest size, such as rhinoceros, elephant, or hippopotamus must 

be skinned and skeletonized where they die by our own preparators, 

who hold themselves in readiness to start at once for any point, on tbe 

receipt of information by telegraph. 

The Smithsonian Institution will pay all charges for boxing and cart- 

age upon presentation of vouchers in regular form, and all freight and 

express charges will be met here. Asarule, dead animals should always 

be sent by express, the exceptions being in the cases of large animals 

forwarded from a great distance in the middle of winter} when they could 

as safely come by freight. 

All donations are promptly acknowledged by the director of the Mu- 

seum, both by letter and in the annual report, and the names of donors 

also appear in the catalogues, and upon the large printed labels attached 

to their specimens in the exhibition cases. 

TRANSPORTATION. 

Specimens should be very securely packed previous to shipment, and 

plainly addressed as follows: “ Smithsonian Institution, Washington, D. 

C.: for the National Museum. Perishable.” Shipments may be for- 

warded by Government vessels when available, or by the ordinary lines 

of transportation at the expense of the Institution. 

In case immediate information or instructions are required in relation 

to any dead animal of special importance, which is at the disposal of 

the institution, the donor or his representative may telegraph without 

paying charges. 

Telegrams and correspondence should be addressed to “Prof. 8. P. 

Langley, Secretary, Smithsonian Institution, Washington, D. C.” 

In all cases the utmost dispatch is necessary in order that specimens 
sent may reach us in good condition for anatomical study and dissection. 

U.S. NATIONAL MUSEUM, 

Washington, D. C., April 12, 1886. 
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BIBLIOGRAPHY OF THE U. 8. NATIONAL MUSEUM FOR THE YEAR 
ENDING JUNE 30, 1886. 

I.—PUBLICATIONS OF THE MUSEUM. 

The following is a list of the twenty-six signatures (including four 

hundred and twelve pages) of the ‘‘ Proceedings of the U. S. National 

Museum,” published between July 1, 1885, and July 1, 1886.* 

Signature! Signature 
Date. ae hat Pages. Date. ae Pages. 

dfitlhys TB ec onsnooanosadecooasae 153-225-240 sl Sep ti2a acc cccewis te eomiceeeloe 28 433-448 
1 AC ONRO DOGS SaeOnAbeSes 16 241-256 Pr ASOCOCODOOUUDOBascatae 29 449-464 
a5 soap ecooeebesacséssgss 17 | 257-272 PR Sane eaio SoOoepaoSde hee 30 465-480 

1 ESO Sa OSCE CO osOse 18 273 -288 Doane eens sstese imine sie 31 481-496 
NS Gos en ae enclose mcnicices 19 | 289-304 DSice seine aaeclattajs aes ae nae 32 497-512 

Leet So eel acre somes 20 305-320 BOs eo ee cea ceae nase 33 513-528 
1 SE SBR e Oe ee ae 21 321-336 34 529-544 

Septuce-sscs SS SO OOOO E ee 22 337-352 35 545-560 
Ps 44 SS ROL COE eS 23 353-368 36 561-576 
DP a own eva daiste win siclaiaiee ia 24 | 369-384 37 577-592 
ei ele ae cntoaiecie cleo 25 385-400 38 593-608 

L Qe aloe ee caectaseee ae ace 26 401-416 39 609-624 
Mi pecaritaltnwemmsiona = cise 27 417-482 40 625-636 

The following bulletins of the U. S. National Museum appeared dur- 

ing the year: 

Department of the Interior: | U.S. National Museum. | — | Bulletin | 
of the | United States National Museum | No. 23. { Bibliographies 
of American naturalists.t— | I. The published writings of Isaac 

Lea, LL. D. | by | Newton Pratt Scudder | — | Washington: | Gov- 
ernment Printing Office. | 1885. 

Svo. pp. I-LIx. 1-278. One plate. 

Department of the Interior: | U.S. National Museum. | — | featte fin | 
of the | United States National Museum. | — | No. 28. | A manual 

of American land shells. | By | W.G. Binney. | — | Washington: | 
Government Printing Office. | 1885. 

8vo. pp. 1-528. 516 figures. 

* No signatures printed during the first six months of 1886. 

t Parts 1 and 1 have also been published; the former as Bulletin 20, Publications of 

Spencer Fullerton Baird, by G. Brown Goode; the latter is mentioned below as Bul- 

letin 30, for which see also Bibliography, Part 1, under John Belknap Marcou. 

H. Mis. 170, pt. 243 673 
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Department of the Interior: | U. S. National Museum. | — | Bulletin | 
of the | United States National Museum. | No. 29. | Results of or- 

nithological explorations in the | Commander Islands and Kamts- 

chatka | by | Leonhard Stejneger. | — | Washington: | Govern- 
ment Printing Office. | 1885. 

8vo. pp. 1-382: Plates 1-8. 

Department of the Interior: | U. 8. National Museum. | — | Bulletin | 
of the | United States National Museum. | No. 30. | Bibliographies 
of American naturalists.— | III. Publications relating to fossil in- 
vertebrates | by | John Belknap Marcou. | — | Washington: | Gov- 
ernment Printing Office. | 1885. 

8vo. pp. 1-333. 

Circulars No. 34 and No. 35 were published as separates during this 

year. They bear the following titles: 

No. 34. Cireular for the guidance of persons desiring to make exchan ges 

of birds or birds’ eggs with the National Museum. 
8vo. One page. 

No. 35. Concerning the lending of type specimens. 
8vo. One page. 

II.—PAPERS BY OFFICERS OF THE MUSEUM AND OTHER INVESTIGATORS 

WHOSE WRITINGS ARE BASED DIRECTLY OR INDIRECTLY ON MU- 

SEUM MATERIAL. 

ALPHABETICAL LIST. 

Page. Page. 

American Ornithologists’ Union... 675 | Goode, G. Brown* ..--....-------- 682 
Adkins, Charles G ..--2...-2-. s-<< G75a | HGrayn Asan ss ckiseeseeeeee meee eee 682 

Bean barletonvea ts ccceisce since 675) |"Guillemard: heres =—- eee 682 

Beckham, Charles W.* 222222 oe ose (SHA opm fuel Ee yas 0 WAN nee aes ese on a 682 

Beyer, Velenty Goes 2 ce sie sole 676: | lay OUR sce ceo Se ose se cemcseiat 682 

Bim eyze walla Gos aee ee eeeeeee 6077) Henshaw, Hig Warerses sarin enema 682 

Brown, Lerbertvesoseessseesee een OVS ab ehcock, sOmMy ns ase te== seen 632 

BBVA, Wie lbeTeWe meee cmeee ls ceisele 678) | MHiod ae. HEB a2 oo se. aes Serer 683 

Bush wkatharine) J 225 fee. see 6780) Hintchinson, | Jacobw seen ee eae 683 

Chadbourne, Arthur P..--....---. 678u Jordan, Dawid Saas a -se eens eee 683 

Clank AME Owards oso sceccme es ciccce 679) |) Kadder. J lees seuceseecis epeceeee 684. 

Clark@ RO Wirrssccesise nee sone eee 679s] Kunz, (George ey sees araniscaan aa 684 
Clarke cn emer an) seer 679 | Lawrence, George N...--..-.-.--- 684 

Collins; Joseph) Wie") 2-2-6 -225--5.-2 | 679") Miucas) EH rederic Agi nee see eee se OS. 

Cony, Charles#Br eee eseecmn sees 679 | Marcou, John Belknap*..----.---- 684 

Cox, jWalliam VanyZandtso-.. ses. 6797 pMason* Opis vista soe. | sas eee 684 

Dall, William. Healey*...-.....-.- GVA) Inaendaveyes Thystils a oan Sah soce 685 

Dewey. redyb tease me see ee G81) Meek, Sethi Btoc. = o--- ace merioas 685 

iiasenman ni Carpal veers selene 681 | Merriam, C. Hart -..--.-- ace Shee 685 
Evermann, Barton W...-...------- 681 | Merrill, George P.*...--..--.--..-- 685 

axon Wialbers.co nse eee nee e 681) |U Murdoch, )Sobnt® 205222225 n ee. 685 

Fewkes, J. Walter....-....- seen 681 || (Nye; Wallan. ji: 2222422 1-ee-Pese 685 

Garrison, F. Lynnwood -......--.--- 68a) Orentin@ harles) hee. eseesese ee 686 

Gill} Rheodore,N: 22 Be Se: 681) Palmer) William® 322-22 02252<o- 686 

Godman, F.DuCane..---..-.2 4... 682: | Potter, Emory D).< 2s2--.-ee re <= 686 

*Connected with the National Museum. 
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ALPHABETICAL LIST—continued 

Page Page 

Rotts yHdiwardeece secse ccercsscecie. GeGu ESteatns Silagems soc -)s-)e loess smsas 696 

Quackenbos ohn tessenc aaa. 686 | Stejneger, Leonhard*...--...-.-.. 696 

Rathbuny Richand 4.25 Sayjs-)-2 4 -- GSGntSterlimor we omen joc series aoe 697 

Ridgway, Woberty so: 5.15/55... 122 687 | \Stone;) Livingston .--3-.0522.. 5-22 697 

Kileyy Charles Ve "eases. ss eedeese G87a Swank dam es) Goo setae eve ss oe 607 

RyderrvvohnpAters =. sc ce sec kee ae G93 eiruewibrederick iW scenes = 697 

SED Kahin. (Oa ain ie ee ae eee 6947 Wormers iaciene Ma serosa 698 

Sclater, Philip Lutley .........-.-. GOA Vi emrLVAC IE as pret ioy texan ce ic crets 698 

Scudder, Newton Pratt ........... 694° |), Walcott, Charles I.* ooo. ooo 699 

Secon mbirme sty Elias seo ewes EE EAE I Ni oyeta al IG by Sambi se RAs nee 699 

Shutel diwReweren ct fa Se. cee es 694; | Webber; Samuels. s22- 2255-2 o2.2 699 

Samii Jalil td by epesmccomesoisuscies 6940) "Whites CharlesvAns sc. oaccisos o-oo 699 

SIMLGMe OMe se eee see eis 6947) Williams; Henry Sjsscesse ese O99 

SMG ee SIGE: Wy eee ae ernie erat ne are 696: Woodard, SiSirsss-cscsoxiers acieee = 699 

Stearnse ibe 42255 seu ene ereae 696 

AMERICAN ORNITHOLOGISTS’ UNION. The Code of Nomenclature | and | Check-list | 

of | Northern American Birds | Adopted by the American Ornithologists’ Union | 

Being the report of the Committee of the | Union on Classification and | Nomen- 

ciature | — | Zodlogical Nomenclature is a means, not an end, of Zodlogical 
Science | — | New York | American Ornithologists’ Union | 1886. 

8vo. pp. 1-vul, 1-392. 

Although not a National Museum publication, and only partially prepared by officers of 

the Museum, this comprehensive volume was based upon work of the committee charged with 

its preparation during sessions held in the office and laboratories of the department of birds, 

upon researches in the Museurn library, ¢xamination of specimens in the Museum collection, 

and critical investigations connected with the regular work of the Department. 

The manuscript of the check-list was prepared chiefly by the curator and assistant curator ; 

Mr. J. A. Allen, president of the Union and member of the committee, adding only the habi- 

tats and concordance of numbers. The preparation of this MSS. involved an immense amount 

of research, rendered necessary in order to determine beyond reasonable question the earliest 

available name of each species. They also revised carefully galley and paged proofs, not only 

of the check-list proper, but of the Code of Nomenclature, and conducted an extended corre- 

spondence with other members of the committee, whose work upon the book was chiefly of an 

advisory nature. The committee was composed of the following members: J. A. Allen, Will- 

iam Brewster, Elliot Coues, H. W. Henshaw, and Robert Ridgway. Dr. Leonhard Stejneger 

took part in the deliberations of the committee and prepared part of the check-list by special 
invitation. 

CHARLES G. ATKINS. The biennial spawning of salmon. 
Forest and Stream, xxv, No. 9, Sept. 24, 1885, p. 169. 

TARLETON H. BEAN. Description of a new species of Pempheris (Pempheris poeyi) 
from Cuba. 

Proc. U.S. Nat. Mus., vi, July 13, 1885, p. 229. 

TARLETON H. Bean. Notes on Epinephelus nigritus, Caulolatilus microps and Cory- 
pheana hippurus. 

Proc. U, S. Nat. Mus., vit, July 13, 1885, pp. 230-233. 

TARLETON H. BEAN. Rocky Mountain Whitefish. 
Forest and Stream, xxv, No. 20, Dec. 10, 1885, p. 390. 

TARLETON H. BEAN. The Trout of Sunapee Lake. - 
Forest and Stream, XXvV1, No.7, March 16, 1886, pp. 129-130. ; 

TARLETON H. BEAN. Comments on Zygonectes manni and Zygonectes auroguttatus, 
Hay. 

Proc. U.S. Nat. Mus., Vit, Sept. 30, 1885, p. 555. 

*Connected with the National Museum, 
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TARLETON H. BEAN and G. BROWN GOODE. Description of Leptophidiwm cervinum 

and L. marmoratum, new fishes from deep water off the Atlantic and Gulf coasts. 
Proc. U. S. Nat. Mus., vul, Sept. 17, 1885, pp. 422-424, 

See under G. Brown Goode. 

TARLETON H. BEAN and G. BRowN GoopDE. Description of new fishes obtained by . 

the U.S. Fish Commission, mainly from deep waiter off the Atlantic and Gulf coasts. 
Proc. U.S. Nat. Mus., vt, Oct. 19 and 30, 1885, pp. 589-605. 

See under G. Brown Goode aud Tarleton H. Bean. 

CHARLES W. BecKHAM. Remarks upon the plumage of Regulus calendula. 
Proc. U. S. Nat. Mus., vi, Dec. 7, 1885, pp. 625-628. 

Proves that the female does not have the brightly-colored crown and that some young males 

in autumn do possess this ornament. 

CHARLES W. BeckHaM. Changesin the Plumage of Geothlypis trichas. 
The Auk, 1, April, 1886, pp. 279-281. 

States that the males not only never assume the plumage of the female after having once at 

tained the masculine livery, but that young birds molt directly into a plumage approaching 

that of the adult males. 

CHARLES W. BECKHAM. Kentucky Geological Survey. | John R. Proctor, Director. 
| — | List of the | Birds of Nelson County. | — | By Charles Wickliffe Beckham. 

| — | Electrotyped for the Survey by John D. Woods, public printer and binder, 

Frankfort, Ky. 
Royal quarto. pp. 1-59. 

Published by the Kentucky Geological Survey. An annotated list of one hundred and 

seventy-one species. A great many of the specimens upon which the remarks are based have 

been presented to the Museum by the author. 

Henry G. Beyer. The influence of variation of temperature upon the rate and 

work of the heart of the Slider Terrapin, Pseudemys rugosa. 
Proc. U. S. Nat. Mus., vit, July 13, 1885, pp. 225-229. Plates Xv-XVI. 

In this paper, which is but a preliminary account of the subject, it is conclusively shown by 

experiment that, although the rate of the heart moves with ‘the temperature of the blood 

which circulates through this organ, the work done increases with that temperature only up 

to a certain limit, and then rapidly goes down. This limit may be found different for the dif- 

ferent animals. Heat being, no doubt, a musculo-motor stimulant, the decrease in the work 

done by the heart consequent upon passing blood of an abnormally high temperature throngh 

it, must be conceived as due to exhaustion from over stimulation of the musculo-motor ap- 

paratus. 
It was found in these experiments that, when blood of comparatively high temperature was 

allowed to circulate through the heart, that the latter is moreover considerably redueed in 
volume, and both systole and diastole are shortened. Blood of a lower temperature, on the 

contrary, caused a very marked prolongation of the diastole and systole, and also avery decided 

increase in the volume of the heart. 

Blood of low temperature, therefore, though reducing the rate and the work done in a given 

time, by prolonging the diastolic excursions and giving rise to considerable enlargement of 

the organ, causes the heart to pump more blood around with each systolic contraction than 

blood of a high temperature does. In respect to its influence upon the heart, therefore, heat 

resembles atropine used in small doses, and cold resembles it as when it is used in large doses. 

Henry G. Beyer. The influence of Kairin, Thallin, Hydro- | chinon, Resorcin and 

Antipyrin, on | the Heart an dBlood-vessels. | By | H. G. Beyer, M. D., M. R.C.S., 

Passed Assistant Surgeon, U. 8S. N., Honorary Curator, Section Materia Medica, | 

U.S. National Museum. | — | from | The American Journal of the Medical Sciences 

| April, 1886. 
8vo. pp. 1-34. 

Published as a separate. 

In this paper the action of the so-called antipyretics on the heart and blood vessels is treated 

quite exhaustively. The paper itself is but a summary of the results which were obtained 

from a large number of experiments, and all that need be said here is that antipyrin was found 

to be the only real remedy among them. 
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Henry G. Beyer. The Influence of Cocaine, Atropine | and Caffeine on the Heart | 

and Blood-vessels. | By | H. G. Beyer, M. D.,M.R.C. 8., | Passed Assistant Sur- 

geon, U. 8.N., Honorary Curator, Section Materia Medica, | U. 8, National Mu- 

seum. | — | From | The American Journal of the Medical Sciences. | July, 1855. 
8vo. pp.1-31. Plates, 2. 

Also published under the title ‘‘ Biological deductions from a comparative study of the in- 

fluence of Cocaine and Atropine on the Organs of Cireulation.”” (Abstract.) Proc. Am. Ass. 

Adv. Sci., XXXIV, 1885, pp. 318-321. This abstract and the one below published together as 

separates. 

In this paper the conclusions arrived at were stated to be about as follows, viz: The atro- 

pine-muscarine antagonism, as manifested by the heart, is probably of a muscular nature 

rather than a nervous phenomenon, as has been supposed hitherto. Atropine stimulates the 

endings of both vagus and accelerator nerves within the heart as well as the muscular sub- 

stance of the organ. Cocaine affects the nerve-endings in the same manner as atropine does; 

but, unlike the latter, has no stimulatory action on the muscular substance of the heart. 

Henry G. Beyer. A Study of the Structure of Lingula (Glottidia) pyramidata Stimp. 

(Dall), by H. G. Beyer, M. D., F.R.C. 8., Passed Assistant Surgeon, U.S. Navy, 

Honorary Curator, Section Materia Medica, U.S. National Museum. 
Studies from the Biological Laboratory (Johns Hopkins University), m1, No. 5, 1886, pp. 227- 

265. 

Also as the Structure of Glottidia pyramidata (Stimp.) Dall. (Abstract.) Proc. Am. Ass. Adv. 

Sci., XXXIV, 1885, pp. 321-324. 

This abstract and the one immediately above published together as separates. 

The following are the prominent points brought out in this paper: 

1. Shell-structure.—The so-called horny layers of the shell are not identical in structure with 

the periostracum, but are composed of supporting tissue and represent the homologues of the 

vertical septa in Testicardine brachiopods. 

2. Body-wall, mantle, and peduncle.—Consist of three layers, namely: An outer ectodermal 

covering, made up of one or more layers of small cuboidal nucleated cells, a middle layer of 

supporting substance, variously modified according to situation, and an internal layer of lining 

peritoneal epithelium, which latter is flattened and is provided with a small central nucleus. 

3. Alimentary canal.—Consists of three layers throughout its whole extent, viz: a, an ex- 

ternal layer of very loose supporting substance, covered on its outer side witu peritoneal epi- 

thelium and blood-corpuscles; 6, a middle layer of extremely minute and very little differen- 

tiated cells; c, an internal layer of long and very narrow ciliated cells. The intestinal canal 

opens by an anus into the mantle-chamber. 

4. Muscular structure.—All the muscles were found to be of the non-striated variety. Cer- 

tain structures which have been described as parietal muscles and as the muscle of the pe- 

duncle were found to possess the characters of mesenchymatous-supporting substance and 

were, accordingly, relegated to that class of tissues rather than muscles. 

5. Vascular system.—No central circulatory propelling organ nor a closed system of blood- 

vessels were found, but, instead, two oblong, pyriform, sack-like organs, situated on either side 

of the esophagus, which, it was thought, might perhaps function as heart. 

6. Nervous system.—is subectodermal and consists of five ganglionic enlargements, which, 

from their respective situations, were termed as follows: 

(1) the large central subcesophageal ganglion; (2) the two dorso-lateral or supra-ceso- 

phageal ganglia; (3) the two ventro-lateral ganglia. They are ail joined together by a circum- 

cesophageal commissure of fine nerve-fibers. That portion of the commissures connecting the 

ventro-lateral with the dorso-lateral ganglia is double. Both multipolar and apolar nerve-cells 

were found, all of them being comparativeiy small and consisting of a finely granular proto. 

plasm with a small round central nucleus. 

7. Genital organs.—Both male and female organs of generation were found present within the 

same individual. The mantle-sinuses inclose a band, termed the ‘‘ genital band,” from which 

ova, as well as spermatophores are developed. Within the body-cavity the ova spring more 

exclusively from the peritoneal membrane, covering the mesenteric bands and their reflected 

portions, while the spermatophores develop from the spongy net-work of supporting substance 

covering the lateral body-wall on its inner surface. 

WittiAM G. BINNEY. Department of the Interior: | U. S. National Museum. | — | 

Bullevin | of the | U. 8. National Museum. | No. 28. | A Manual of American Land 

Shells. | By | W. G. Binney. | — | Washington: | Government Printing Office. | 
1885. 

8vo. pp. 1-528, 516 figures. 

A general mannal, illustrated with wood-euts, treating of the species systematically under 
each malacological province. 



678 REPORT ON NATIONAL MUSEUM, 1886. 

HERBERT Brown. Arizona Quail. (Notes.) 
Forest and Stream, XXv, Dee. 31, 1885, No. 23, p. 445. 

WALTER E. Bryant. The relationship of Podiceps occidentalis and P. clarkii. 
The Auk ; u, July, 1885, pp. 313-314. 

Inclines to the opinion that the differences between the two alleged species are only sexual. 

Conclusions based partly on twenty-five specimens in the National Museum. 

KATHARINE J. BusH. Additions to the Shallow-Water Mollusca of Cape Hatteras, 

North Carolina, dredged by the U.S. Fish Commission steamer Albatross in 1833 

and 1884, 
Trans. Conn. Acad., V1, part 0, June, 1885, pp. 453-480, plate XLv. 

The following list is intended to include only species not previously recorded from the re- 

gion of Cape Hatteras between low-water mark and 50 fathoms, although in one or two in- 

stances recorded species are mentioned where there is some variation from the original de- 

scription or doubt as to their identity. It is by no means complete, as there are still a num- 

ber of species which have not been satisfactorily identified. There is alsoa large amount of 

fine shell-sand which has not yet been assorted. 

At the end a list is given.of deep-water species found in not less than 40 fathoms, many of 

which have not before been found so far south. 

A list of the dredging stations made by the Albatross in the region of Cape Hatteras, with 

the date regarding them, is given on page 454. Eighty-four species of mollusca are enumer- 

ated from less than 50 fathoms, including thirteen new species and one new variety, which 

are described and mostly figured. Descriptions of some of the old species are also given. ‘The 

new species are as follows : 

GASTROPODA, 
Page. 

Marigitia pettar«plsexlv, to ae sears use et ele ee sees eee eee 455 

CPUUING so ws alae cleiwicisincicinniclsisit seca ees seas eta acces esses 456 

CERODUISEA EERE ne Se cee seca teen fact Uae eae nace eee 458 

SKN TIE Pav OST WO) eoscisen es waciiane Seceeccanniceicecstee 464 

SCOLATLO NED EGL ED a eae se aet eee  eee ease ool asee cme cesiaciecee. 465 

térestip SelvMhe lS So sceee sees eee e eek deseiser seme 465 

OQRGROMUORETII ON encase seme adept eesinsecisieeie se toler e sie 466 

Var. teres ploxdvnip Ors omescecccet sates cscee = 467 

Oylichnalewlata, plsxivs ROEM oY Rous we sete ae ore ce c aeeenie ease es 468 

Volouta oxylata;splxive Henls yest .cees 6 cena ntciencie seisiscicee ene 468 

minuta, plixiv, iol os ccce retest een scwinceseses ceesice 469 

SOLENOCONCHA. 

Oddulusineisus: pl. xiv, fi9.20) < eeme sam ener nei dak seamen aaa ATL 

LAMELLIBRANCHIATA. 

POAT ON OACHT OLUIVCTESTS tam wratate seta tere aie ote eietctatael letersi late ee es 474 

Venericardta ObU gua .ccsm< sot secine Jon ae hee ses es Haswaniae sionals 478 

The following additional species are figured on plate xlv: 

Mangilia ephamilia Bush, figs. 4, 4a. 

melanitica. 

var. oxia Bush, figs. 3, 3a. 

oxylata Bush, fig. 1. 

(2) glypta Bush, figs. 5, 5a. 

Triforis turris-thome Dall, fig. 6. 

Niso ceeglees Bush, figs. 10, 10a. 

Acteeon puncto-striatus Stimp., fig. 17. 

Philine Sagra (D’Orb.), figs. 16, 16a. 

Cylichna biplocata (Lea), fig. 14. 

Bulla Candet D’Orb., fig. 13. 

Dentalium leptum Bush, figs. 18, 18a. 

Cadulus carolinensis Bush, fig. 19. 

Necra costata Bush, fig. 21. 

ARTHUR P. CHADBOURNE. Ona New Race of the Field Sparrow from Texas. 
The Auk, 1, April, 1886, pp. 248-249. 

Refers to the type specimen of Spizella wertheni in the National Museum, which was com 

pared with the form described. 
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A. Howarpb CxiarKk. History of the Iced-Fish and Frozen-Fish Trade of the United 

States. 
Trans. Am. Fish. Soc., 1886, p. 68. 

F. W. Criarke. The relations of the Government to chemistry. 
Bulletin of the Chemical Society of Washington, No. 1, pp. 9-22. 

Annual address of the president of the Chemical Society of Washington, dclivered Decem 

ber 10, 1885. 

I. W. CLARKE. The minerals of Litchfield, Me. 
Am. Journ. Sci., April, 1886, pp. 262-272. 

Describes elzolite, cancrinite, and sodalite, with a new species, hydronephelite, and dis- 

cusses formule. Two hundred separates printed. 

F. W. CLARKE. Report of Chief Chemist. 
Fifth Annual Report of the United States Geological Survey, 1883-84 (1885), pp. 59-62. 

J. M. Crarke. Ona higher Devonian Fauna of Ontario County, N. Y. 
Bull. 16, U. S. Geological Survey, pp. 1-86; 3 plates. 

JosEPH W. CoxLiins. Unusual abundance of cod on Brown’s Banks. 
Bull. U. S. Fish Com., v, Aug. 7, 1885, p. 234. 

JosEPH W. Couns. Fishing on an edge of the Grand Bank. 
Bull. U. S. Fish Oom., V, Aug. 12, 1885, p. 256. 

JosePpH W. Couuins. Edible qualities of smoked king-fish (Scomberomorus cavalla) 

Cuv. 
Bull. U. 8. Fish Com., Vv, Sept. 15, 1885, p. 359. 

JosEPH W. COLLINS. Proposition to prepare king-fish by smoking. 
Bull. U. S. Fish Com., Vv, Sept. 15, 1885, p. 360. 

JosePH W. CoLiins. Report on the investigation of fishing grounds in the Gulf of 

Mexico, with notes on the fisheries of that region. 
Report U.S. Fish Com., 1885, pp. 217-311, 10 plates. 

CHARLES B. Cory. The birds of the West Indies, including the Bahama Islands, 

the Greater and the Lesser Antilles, excepting the islands of Tobago and Trini- 

dad. 
The Auk, wi, Jan. and Apr., 1886, pp. 1-59 and 187-245. 

To a great extent based on material in the National Museum. 

WILLIAM VAN ZANDT Cox. A Glance at Billingsgate. 
Forest and Stream, XXv,1, July 30, 1885, pp. 9-10. 

Describes the methods of sale, etce., employed in this ancient and important fish-market. 

WILLIAM HEALEY Datu. Notes on some Floridian land and fresh-water shells. with 

arevision of the Auriculacea of the Eastern United States. 

Proc. U.S. Nat. Mus.,viu, July 13, 1885, pp. 255-289. Plates xvn-xvilr. 

WILLIAM HeaLey DALL. On Turbinella pyrum Lamarck, and its dentition. 
Proc. U. S. Nat. Mus., vitt, Sept. 2, 1888, pp. 345-348. Plate x1x. 

Describes the soft parts of a mollusk, of which the shell has been known since Pliny, but 

of which the anatomy had hitherto remained unknown, and consequently a doubt had rested 

on the systematic position hithertv assigned to the species. 

WILLIAM HeaLey Dati. Memorandum on the mounds of Satsuma and Enterprise, 
Fla. 

Am. Journ. of Archeology, 1, No. 2, July, 1885, pp. 184-189. 

Contains an account of the structure of the mound and alist of the shells found within. The 

writer takes the position that the mound is in part artificial and intentional, and not the mere 

relic of innumerable dinners whose refuse was cast away without thought of mound-making. 

WILLIAM HeaLey Dati. The teeth of Invertebrates. 
Cyclopedia of Dentistry, 1, 1886, pp. 337-350. 

An illustrated article on the teeth of invertebrates in general, and especially of the Eehint 

and mollusks, for the Cyclopedia of Dentistry, published by Lea Bros. & Co., and edited by Drs. 
Pierce, Leitch, and others. 

WILLIAM HEALEY DsLu. The National Government and Science. 
The Evening Post, New York, Dec. 31, 1885. 

Discusses the relations which should exist between scientific men and the organization of 

the executive and legislative departments of the Government. 
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WILLIAM HEALEY DALL. Nera. 
Nature, Xxxiv, No. 6, June 10, i886, p. 122. 

Calls attention to the absence of gills and other anatomical peculiarities of Newra (Cuspt- 

daria) and its subgenus Myonera. 

WiLiiAM HEALEY Datu. Work of the Challenger Expedition I. General and Phys- 

ical. II. From a zoological stand-point. 
Science, 11, No. 126, July 3, 1885, pp. 15-16, and No. 128, July 17, 1885, pp. 54-56. 

WILLIAM HeALey Datu. Miocene deposits in Florida. 
Science, vi, No. 130, July 31, 1885, p. 82. 

Notes the occurrence of Hephora quadricostata at Tampa and the probable large extent of 

so-called Miocene strata in Florida. 

WitiiaM HEALEY Dati. West African Islands. (Review.) 
Science, V1, No. 140, Oct. 9, 1885, pp. 306-307. 

WILLIAM HEALEY Datu. Admiral Baron Ferdinand von Wrangell. (Review.) 
Science, v1, No. 144, Nov. 6, 1885, pp. 417-418. 

WILLIAM HEALEY Dati. The arms of the octopus or devil-fish. 
Science, v1, No. 145, Nov. 13, 1885, p. 432. 

Notes a specimen with a spread of arms of over 32 feet, taken at Unalashka, Aleutian Islands, 

in 1874, 

WILLIAM HEALY Datu. Report of the Point Barrow Station. (Review.) 
Science, v1, No. 146, Nov. 30, 1885, pp. 446-447. 

WILLIAM HEALEY Datu. Shell-fish in Connecticut. (Review.) 

Science, vit, No. 154, Jan. 15, 1886, pp. 59-60. 

WILLIAM HraLey Dati. Explorations in Alaska by the brothers Krause. (Review.) 
Science, Vil, No. 156, Fan. 29, 1886, pp. 95-96. 

WILLIAM HEALEY DAL. Recent Challenger Reports. Lamellibranchiata. (Review.) 
Science, vil, No. 162, March 12, 1886, p. 250. 

WitiiaAM HEALEY Dai. Bancroft’s History of Alaska. (Review.) 

; Science, vil, No. 164, March 26, 1886, p. 292. 

WILLIAM HEALEY Day. Schwatka’s Along Alaska’s Great River. (Review.) 
Science, vil, No. 165, April 2, 1886, p. 308. 

Correction of erroneous statements in an anonymous review of Schwatka’s work in a pre- 

vious number (p. 294). 

WILLIAM HEALEY DALL. Distribution of colors in the animal kingdom. (Review.) 

Science, vil, No. 177, June 25, 1886, p. 572. 

Correction of some erroneous assumptions in Camerano’s work relating to the color of mol- 
lusks. 

WILLIAM Heatey Dati. Department of the Interior. | Bulletin | of the | United 

States | Geological Survey. | No. 24. | — | List of Marine Molluska comprising the 

Quaternary Fossils and recent forms from American loeal- | ities between Cape 

Hatteras and Cape | Roque, including the Bermudas. | — | Washington: Govern- 

ment Printing Offiee. 1885. 
8vo. pp. 1-336. 

An index to the literature of the recent and quaternary mollusca of the region stated, pre- 

ceded by a bibliography giving the full titles and dates of the journals and publications indexed, 

The indexing was done under the author’s direction, and includes about twelve thousand eight 

hundred entries. 

WILLIAM HEALEY Datu. Mollusks from near Point Barrow. 
Report of the Expedition to Point Barrow, Alaska (1882-’83), pp. 177-184. 

WILLIAM HEALEY Datu. The Native Tribes of Alaska. | An | Address | before the | 

Section of Anthropology | of the | American Association for the Advancement of 

Science | at | Ann Arbor, August, 1885. | — | By | William H. Dall, | vice-presi- 

dent. | — | [From the Proceedings of the American Association for the Advance- 

ment | of Science, vol. xxx1v, Ann Arbor Meeting, August, 1885.] | Printed at 

the Salem Press. | Salem, Mass. | 1885. 
8vo. pp. 1-19. 

Also in Proc. Am. Ass. Adv. Sci., XXXtv, August, 1885, pp. 363-379. 
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WILLIAM HEALEY DALL, CHARLES R. OrcUTT, and. Notes on the mollusks of the 

vicinity of San Diego, California, and Todos Santos Bay, Lower California, by 

Charles R. Oreutt; with comments by W. H. Dall. 
Proc. U. S. Nat. Mus., vit, Sept. 30, 1885, pp. 534-552. Plate XxIv. 

This paper comprises a list by Mr. Oreutt of the species, with their stations, habits, ete., 

with systematic notes on various species, descriptions of Lamellaria dieyoénsis, Cecwm califor- 

nicum and O.orcutti, Leptothyra var. lurida and Platidia var. radiata Dall, with an account 

of the marsupium in the female Milneria minima Dall, and the light which this discovery 

throws on the formation of the more specialized marsupium of Thecalia concamerata Adams. 

Freep. P. Dewry. The Copper Industry of the United States. 
Chautauquan, v1, No. 2, 1885, pp. 95-98. 

Gives a short account of the occurrences of copper, the methods of its extraction, and its 

most important uses. 

Frep. P. Dewey. Porosity and Specific Gravity of Flat Top Coke. 
Virginias, v1, No. 10,1885, p. 138. 

Gives the results of an examination of the coke made in the Soldenhoff Coppée Ovens, at 

Hawk's Nest, Virginia, from the Blue Stone Coal of West Virginia. 

Frep. P. Dewey. Statement before the Select Committee of the Senate on Ord- 

sance and War Ships. 
Report of the Select Committee of the Senate on Ordnance and War Ships, pp. 263-280 of ap- 

pendix. 

Gives some general information as to the iron ores of the country with especial reference to 

their adaptability to making steel, and some special statements in regard to the steel-making 

iron ores of the South, giving many personal analyses. 

Car. H. EIGENMANN. A review of the American Gasterosteidx. 

Proc. Ac. Nat. Sci. Phila., 1886, pp. 233-252. 

BaRTON W. EVERMANN. 

See under Seth E. Meek. 

WALTER J'axon. A list of the Astacidx in the United States National Museum. 

Proc. U.S. Nat. Mus., vul, Sept. 2, 1885, pp. 356-361. 

Contains the names of forty-seven species and varieties, all of which, excepting four, are 

from North America. The origin of each lot of specimens is stated, and the catalogue numbers 

under which they are registered are given. 

J. WALTER FEWKES. On a collection of Medusxw made by the U.S. Fish Commission 

steamer Albatross in the Caribbean Sea and Gulf of Mexico. 
Proc. U.S. Nat. Mus., vii, Sept. 2 and 14, 1885, pp. 397-402, pl. xx. 

“The greater part of this collection was made in the years 1884and 1885. It contains no 

new species, but isinteresting in a study of the geographical distribution of these animals, and 

is asupplement to a paper already prepared on the Medusz of the Gulf Stream. Many of the 

genera and species here mentioned up to the present have not been recorded from the region 

of the Gulf Stream, but will probably be later taken from this locality.” 

Nine species are enumerated, with the localities in which they were taken, the two follow- 

ing being described: 

Page. 

ORSSODEM I RONCOSA MAIN snes cate aes seisinies aainrecasisa1s waisicrstaerere Seine « 395 

PAD UTOALTUG ONC GGG) Gro lake nine ele opaloe le nee slel a/=/aieemieseeiiereaerlersts 399 

J. WALTER FEWKEs. List of Meduse from near Point Barrow. 
Report of the Expedition to Point Barrow, Alaska (1882-'83), pp. 163-165. 

See also under John Murdoch. (Part 1v, Natural History.) 

F¥. LyNwoop Garrison. The microscopic structure of iron and steel. 
Transactions Am. Institute Mining Engineers, 1885-’86, XIV, pp. 64-75. 10 figures. 

Description of photographs of microscopic sections of iron and steel, copies of which have 

been presented to the Museum. 

THEoporE N. Griu. The chief characteristics of the North American fish fauna. 

Forest and Stream, xxv, No.8, Sept. 17, 1885, p. 149; alsoin Trans. Am. Fish. Soc., 1885, p. 69. 
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F. Du CANE GODMAN and O. Satvin. Biologia Centrali-Americana, Aves. Vol. 1, 

pp. 345-392. 

Three parts relating to ornithology were issued during the year 1885-86, treating of a part 

of the Fringillide@. References to Museum specimens are very frequent throughout this great 

and important work, which is being issued in parts, and is not yet completed. 

G. Brown GoopE. A brief biography of the Halibut. 
American Naturalist, x1x, No. 10, Oct. 1885, pp. 953-969. Also as a separate 

G. Brown Goopr. The Beginnings | of | Natural History | in | America. | — | An 

address delivered at the Sixth Anniversary meeting of the Biological Society | of 

Washington. | — | By | G. Brown Goode, | President of the Society. | — | From the 

proceedings of the Biological Society of Washington, Volume 111, 1884-1886. | — | 

Washington: | Printed for the Society. | 1826. 
8vo. pp. 35-105. 
A discussion of the work of the earliest naturalists and explorers, and of the origin of scien. 

tific institutions in America. 

G. BROWN GoopE. The care of pamphlets. 
Science, VI, Oct. 16, 1885, No. 141, p.337. Abstract in Bull. Phil. Soc., 1885, p. 29. 

G. BROWN GOODE and TARLETON H. BEAN. Description of Leptophidium cervinum 

and L. marmoratum, new fishes from deep water off the Atlantic and Gulf coasts. 
Proe. U.S. Nat. Mus., vi, Sept. 17, 1885, pp. 422-424, 

G. BROWN GOODE and TARLETON H. BEAN. Descriptions of new fishes obtained by 

the U. S. Fish Commission, mainly from deep water off the Atlantic and Gulf 

coasts. 

Proc. U.S. Nat. Mus., viit, Oct. 19 and 20, 1885, p. 589. 

Aphoristia diomecdeana, A. pusilla, Hemirhombus fimbriatus, Citharichthys ventralis, Etropus 

rimosus, Macrurus caribbeeus, M. ocea, Coryphenoides sulcatus, Malacocephatus occidentalis, 

Bathygadus cavernosus, B.macrops, B.longifilis, nn. ss.; Neobythites, Porogadus, nn. gg.; Neo- 

bythites gilli, Porogadus miles, nn. ss.; Bathyonus, nom. g.n.; Bathyonus catena, B. pectoralis, 

nh. ss. 

Asa Gray. Plants from near Point Barrow. 
Report of the expedition to Point Barrow, Alaska (1882-’83), [1885] pp. 191-192. 

See under John Murdoch. (Part tv, Natural History.) 

F. H. H. GuILLEMARD. Report on the Collections of Birds made during the voyage of 

the yacht Marchesa. I. A provisional list of the birds inhabiting the Sulu Archi- 

pelago. 
Proc. Zool. Soc. of London, 1885, pp. 247-275. 

A specimen of Carpophaga pickeringi was compared with the type in the National Museum 

at the author’s request, and the result of Mr. Ridgway’s comparison is given on page 270. 

V. Havarp. Report on the Flora of Western and Southern Texas. 
Proc. U. S. Nat. Mus. viv, Sept. 23, 28, and 30, 1885, pp. 449-533. 

In the first part of this report a general description of the vegetation of western and south- 

ern Texas is given, the second part being made up of economic notes on the plants known to 

have useful or baneful properties or to be of value to agriculture orindustry. The specimens 

treated of in this report have been presented to the National Museum. 

O. P. Hay. Notes on a collection from Florida, with descriptions of new or little- 

known species. 
Proc. U. S. Nat. Mus., vu, Sept. 30, 1885, p. 552. 

Etheostoma davisoni, Zygonectes auro guttaus, un. s. 

H. W. HensHaw.—tThe Gulls of the Californian Coast. 
The Auk, U1, July, 1885, pp. 231, 232. 

Romyn Hircucock [Editor]. The American Monthly Microscopical Journal. 
Current numbers, vi. July, 1885, to vu, June, 1886 (inel.), Nos. 67-78. 

A journal devoted to the interests of practical microscopists, containing information con 

cerning methods of work, formule, notes, etc., with contributed articles and reviews. 

Romyn Hircucock. Provisional Key to the Classification of Alga of Fresh Water. 
The Am. Monthly Mier. Journ., vt, July, 1885, pp. 129-130; Sept., 1885, pp. 170-174 ; Dec., 1885, 

pp. 231-233; vil, Feb., 1886, pp.30-31; Mar., 1886, pp. 50-53; May, 1886, pp. 95-97. 

A series of continued articles. 
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RomMyYN Hircucock. Studies of Amebe. (Abstract.) 
The Am. Monthly Micr. Journ., vi, July, 1885, pp. 185-186. 

Romyn Hircacock. Manipulations of the Microscope. (Review.) 
The Am. Monthly Micr. Journ., v1, July, 1885, p. 140. 

RomyYN Hircucock. Conjugation of Rhabdonema. (Abstract. ) 
The Am. Monthly Mier. Journ., v1, Aug., 1885, pp. 151-152. 

RomMyYN Hircucock. Microscopical Exhibitions. 
The Am. Monthly Micr. Journ., v1, Aug., 1885, pp. 158-159. 

Romyn Hitrcucock. Optical Arrangements for Photo-micrography and Remarks on 

Magnification. 
The Am. Monthly Micr. Journ., V1, Sept., 1885, pp. 168-170. 

Also an abstract in Proc. Am. Ass. Adv. Scti., XXxtv, Aug., 1885, pp. 356-359. 

Read (by Dr. H. G. Beyer) at the meeting of the A. A. A.S., Ann Arbor, 1885. 

RomyN Hircucock. Poisonous Dried Beef. 
The Am. Monthly Mier. Journ., V1, Sept., 1885, pp. 176-177. 

RomyYN Hircucock. ‘Testing objectives. 
The Am. Monthly Mier. Journ., Vi, Sept., 1885, pp. 177-178. 

RomyYN HircHcock. Photo-micrography. 
The Am. Monthly Mier. Journ., v1, Noy., 1885, pp. 201-203; Dec., 1885, pp. 224-227; vu, Jan. 

1886, pp. 5-10; Mar., 1886, pp. 48-50; Apr., 1886, pp. 67-70; May, 1886, pp. 92-95. 

A series of continued articles. 

tOMYN Hircucock. The Red Snow. 
The Am. Monthly Mier. Journ., V1, Dee., 1885, pp. 221-224. 

Read before the Biological Society of Washington December 12, 1885. 

RomMyYN Hirencock. Fixing Arranged Diatoms and Sections. 
The Am. Monthly Mier. Journ., v1, Dec., 1885, p. 233. 

RomMyYN Hircucock. The Strive of Diatoms on the MG6ller Probe-Platte. 
The Am. Monthly Mier. Journ., Vi, Dec., 1885, p. 234. 

RomMywn Hiteucock. Microscopical Societies. 
The Am. Monthly Mier. Journ., V1, Dec., 1885, pp. 237-239. 

Romywn Hircacocx. A New Mounting Medium of High Refractive Index. 
The Am. Monthly Mier. Journ., Vil, Jan., 1886, pp. 3-4. 

Romyn Hircucock. Note on the Spencer-Harrison controversy. 
The Am. Monthly Micr. Journ., Vu, Jan., 1886, pp. 18-19. 

RoMyNn Hircucock. Note on Dr. T. B. Redding’s article: ‘‘The Molecular Theory of 

Sound” in the Physio-Medical Journal. 
The Am. Monthly Micr. Journ., vu, Feb., 1886, p. 38. 

Romyn Hitcscock. The limits of resolution. (Abstract.) 
The Am. Monthly Mier. Journ., vu, Feb., 1886, pp. 35-36. 

RomyNn Hircucock. Mounting Media. 
The Am. Monthty Mier. Jowrn., vit, Apr., 1886, p. 74. 

Romywn Hitcucock. Investigation of Microbes. 
The Am. Monthly Mier. Jowrn., vil, Apr., 1886, pp. 74-76. 

E. B. HopGr. The trout of Sunapee Lake. 
Forest and Stream, XXVi, 7, Mar. 11, 1886, p. 129. 

E. B. HopGe. The Sunapee trout. 
Forest and Stream, Xxvi, 10, Apr. 1, 1886, p. 185. 

JACOB R. HurcHinson. The trout of Sunapee Lake. 
Forest and Stream, XXVI, 18, Apr. 22, 1886, p. 247. 

Davin 8. Jorpsan. Channel Cattish, /cfalwus punctatus. Rafinesque. 
Forest and Stream, XXvV, 1, July 30, 1885, p. 9. 

Davip §. JORDAN. Notes on fishes observed in Lake Superior. 
Bull. U. Fish Com., Aug. 11, 1885, pp. 191-192. 

Davin 8. JorDAN. A list of the fishes known from the Pacifie coast of Tropical 

America, from the Tropic of Cancer to Panama. 
Proc. U.S. Nat. Mus., vit, Sept. 2, 1885, p. 361. 
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Davin §. JoRDAN. Note on some Linnwan names of American fishes. 
Proc. U. §. Nat. Mus., vitl, Sept. 2, 1885, p. 394. 

J. H. Kipper. Memorandum on water residues from cod-batching station at Wood’s 

Holl. 
Bull. U.S. Fish Com., Vv, Sept. 15, 1885, p. 357. 

GrorGr F. Kunz. The gems of the National Museum. 
The Popular Science Monthly, XXvitl, 168, April, 1886, pp. #28-830. 

Published also as aseparate. Revised and extended by W.S. Yeates in Part m1, of this re. 

port. 

GrorRGE N. LAWRENCE. A list of a few species of birds new to the fauna of Guade- 

loupe, West Indies, with a description of a new species of Ceryle. 
Proc. U.S. Nat. Mus., vit, Nov. 3and Dec. 7, 1885, pp. 621-625. 

Female type of Oeryle stictipennis sp. nov. in the National Museum. 

Grorcr N. LAWRENCE. Descriptions of new species of birdsof the family Colum- 

bide. 
The Auk, 0, Oct., 1885, pp. 357-359. 

Zenaida rubripes sp. noy., described from type in the National Museum. 

GrorGE N. LAWRENCE. Characters of two supposed new species of birds from 

Yucatan. 
Annals New York Acad. Sct., u1, No. 9, pp. 273-274. 

Polioptila albiventris and Ohetura peregrinator. 

Freperic A. Lucas. Notes on the preparation of rough skeletons. 
Proc. U.S. Nat. Mus., Vit, 1885, pp. 679-686. 

Printed also as Circular 33, U. S. Nat. Museum. 

Joun BELKNAP Marcou. A list of the Mesozoic and Cenozoic types in the collec- 

tions of the U.S. National Museum. 
Proc. U.S. Nat. Mus., vin, Aug. 6 and 7 and Sept. 2, 1885, pp. 290-344. 

JOHN BELKNAP MARCcOoU. Department of the Interior: | U.S. National Museum. | — 

| Bulletin | of the | United States National Museum. | No. 30. | Bibliographies of 

American Naturalists. | 111.* Publications relating to fossil invertebrates. | By | 

John Belknap Marcou. | — | Washington: | Government Printing Office. | 1885. 
8vo. pp. 1-333. 

JoHN BELKNAP Marcovu. A review of the progress of North American invertebrate 

paleontology for 1884. 
Smithsonian Report for 1884 (1885), pp. 563-582. 

Otis T. Mason. The use of the throwing-stick by Eskimo. 
Forest and Stream, XXV, 6, Sept. 3, 1885, pp. 109-110. 

Otis T. Mason. The Chaclacayo trephined skull. 
Proc. U. S. Nat. Mus., vii, Sept. 14, 1885, pp. 410-412. One plate. 

Otis T. Mason. Anthropology. 
Smithsonian Report for 1884 (1885), pp. 677-717. 

Oris T. Mason. The Guesde collection of antiquities in Pointe-a-Pitre, Guadaloupe, 

West Indies. 
Smithsonian Report, 1884 (1885), pp. 731-837. 215 figs. 

Otis T. Mason. Anthropological notes. 
American Naturalist, Vol. Xrx, 7-12, 1885. 

Metallurgy among savages, p.729. The Frankfort craniometric agreement, p.730. Ethnog- 

raphy of Guatemala, p.731. Mortality in Washington, p.826. The Davenport elephant pipes, 

p.827. Anthropological publications, p.912. The Fuegians, p.915. The eighth volume of the 

Tenth Census, p. 1018. Anthropological collectors, p. 1019. Pilling’s Bibliography, p. 1329. 

The Mound Builders and the Historic Indians, p.1130. The natives of New Guinea, p. 1151. 

Dr. Rau’s prehistoric fishing, p. 1243. 

American Naturalist, Vol. Xx, 1-6, 1886. 

Stone implements, p.85. Polynesia, p.86. The Anthropological Society of Washington, p. 

195. Ethnology of Borneo, p.196. The Eskimo at Point Barrow, p.197. The blow tube in the ; 

* Parts 1 and 11 already published. 
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Otis T. Mason. Anthropological notes—Continued. 
United States, p.198. Physical education of children, p.199. Annual Report of the Bureau 

of Ethnology, p. 309. The crania of the negroes, p.312. Maori Pharmacopia, p. 401. The 

Laplanders, p. 402. Relationships between the Eskimo tribes, p.403. Archeological maps, p. 

404. The races of man, p. 404. The so-called deformed crania, pp. 481-487. Corea, p.569. The 

relation of anthropology to the science of mind, p.570. Jewish ability, p.572. Aboriginal 

baking-pans, p. 473. War-clubs and digging-sticks, p. 574. 

FrepD MATHER. A new native trout. 
Forest and Stream, XXV, 25, Jan. 14, 1886, p. 481. 

Salvelinus oquassa from Sunapee Lake, New Hampshire. 

FRED MATHER (editor). Sunapee trout. 
Forest and Stream, XXVI, 9, Mar. 25, 1886, p. 169. 

Set E. MEEK and BARTON W.EVERMANN. A review of the American species of the 

genus Gerres. 
Proce. Ac. Nat. Sci. Phila., 1886, pp. 233-252. 

C. Hart Merriam. Description of a new subspecies of the common eastern chip- 

munk, 
Amer. Nat., Xx, No.3, March, 1886, pp. 236-242 (also as a separate). 

C. Harr Merriam. Description of a new species of Aplodontia, from California. 
Annals of the New York Acad, Sei., 11, No. 10, May, 1886, pp. 312-328, plates XIx-xx. 

Read Marelli 15, 1886. 

(Also as a separate, May, 1886. ) 

GEORGE P. MERRILL. Notes on the mineralogy and lithology of the District of Co- 

lumbia. 
Proc. U. S. Nat. Mus., Vul, Sept. 2, 1885, pp. 851-353. 

A brief description of the minerals found in the water-works tunnel of this city, and which 

had not before been recognized from this locality. Nine species are described. 

GEORGE P. MERRILL. Building and ornamental stones of the United States. 
The Popular Science Monthly, XXvil, 160, Aug., 1885, pp. 520-532. 

A brief notice of the various kinds and amounts of stone quarries for building and orna- 
mental purposes in the United States. 

JOHN MurpocuH. (Part iv, Natural History.) 
Report of the Expedition to Point Barrow, Alaska, 1882-'83, pp. 89-200. Five plates. 

This report on the natural history of the Point Barrow Expedition (1882-’88) gives the re- 

sults of the work of the author as naturalist of the expedition and of others associated with 

him, and consists of the following divisions: 

I. Mammals, pp. 92-103. 

Il. Birds, pp. 104-128. Plates, 2. 

III. Fishes, pp. 129-132. 

IV. Insects, pp. 183-135. 

V. Marine invertebrates, exclusive of mollusks, pp. 136-176. Plates, 2. 
VI. Mollusks, pp. 177-184. One plate. 

VIL. Collecting localities and dred ging stations, pp. 185-190. 

VIII. Plants, pp. 191-192. 

Appendix, pp. 193-260. 

Parts I, 0, 1, vu, the introduction and the appendix, the introduction to Iv (p. 133), and 

all of v except pp. 163-165, were written by Mr. Murdoch ; the remainder of Part Iv (pp. 134- 

135) was written by Prof. C. V. Riley; the remainder of Part v, list of medusw# from near 

Point Barrow (pp. 163-165), by Mr. J. Walter Fewkes; Part vl, by Mr. W. H. Dall, and Part 

vu, by Prof. Asa Gray. 

JoHn Murpocu. Insect-collecting at Point Barrow, Arctic Alaska. (Abstract. ) 
Proc. Ent. Soc., of Washington, February 29, 1884, to December 8, 1885, 1, No. 1, 1886, pp. 

9-10. 

Abstract of paper read before the Ent. Soc. of Washington, April 3, 1884. 

WILLARD NYE&, jr. Notes on octopus, flying-fish, etc., taken during the Albatross 

cruise in January, 1884. : 

Bull, U. 8. Fish Oom., V, pp. 189-190, 
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CHARLES R. ORCUTT and WILLIAM HEALEY Datu. Notes on the mollusks of the vi- 

cinity of San Diego, Cal., and Todos Santos Bay, Lower California, by Charles 

R. Oreutt, with comments by W. H. Dall. 
Proc. U.S. Nat. Mus., vitt, Sept. 30, 1885, pp. 534-552, plate XXIV. 

This paper comprises a list of the species, with their stations, habits, etc., by Mr. Orcutt, 

with systematic notes on various species, descriptions of Lamellaria diegoénsis, Caecum cali- 

fornicum and C. orcutti, Leptothyra var. lwrida and Platidia var.radiata Dall, with an account 

of the marsupium in the female IZilneria minima Dall, and the light which this discovery 

throws on the formation of the more specialized marsupium of Thecalia concamerata Adau:s. 

See under William Healey Dall. 

WILLIAM PALMER. Occurrence of Helminthophila leucobronchialis in Virginia. 
The Auk, 11, July 1885, p. 304. 

Announces the capture of this species near Fort Myer. The specimen was presented to 

the Museum by the author. 

Emory D. PotTEer. The Pike family. 
Forest and Stream, xxv, No. 9, Sept. 24, 1885, p. 168. 

EDWARD Potts. Fresh-water Sponges from Mexico. 
Proc. U.S. Nat. Mus., vu, Oct. 19, 1885, pp. 587-589. One figure. 

Description of Myenia plumosa Carter, var. Palmieri Potts. Obtained by Dr. Edward Palmer 

along the banks of the Colorado River, near Terdo, Sonora, in northwestern Mexico. ‘The 

specimens are preserved in the National Museum. 

JOHN D. QUACKENBOS. The new trout of Sunapee Lake. 
Forest and Stream, Xxv, No. 8, Mar. 18, 1886, p. 149. 

JOHN D. QUACKENBOS. The trout of Sunapee Lake. 
Forest and Stream, XXvI, No. 18, Apr. 22, 1886, p. 247. 

RicuarD RATHBUN. An edible clam introduced on the Atlantic coast. 
Science, VI, No. 128, July 17, 1885, p. 53. 

Notice of the planting at the Wood’s Holl station of the U.S. Fish Commission of eight hun- 

dred living specimens of Tapes staminea, known as the “‘little round clam,” obtained at Hen- 

derson’s Bay, Puget Sound, near Tacoma, Washington Territory. 

RicuAarD RATHBUN. A crab invasion. 
Science, VI, No. 131, Aug. 14, 1885, p. 135. 

Notice of the sudden appearance, on the sea-shore, at Cape San Antonio, westera Cuba, of 

countless myriads of young Grapsoid crabs, probably belonging to the genus Sesarma. 

RicHARD RATHBUN. Report upon the Echini collected by the U.S. Fish Commission 

steamer Albatross inthe Gulf of Mexico, from January to March, 1885. 
Proc. U.S. Nat. Mus., vit, Nov. 3, 1885, pp. 606-620. 

Contains a “ Notice of the Cruise of 1885,” ‘‘ List of the stations at which Echini were col- 

lected in 1885,” ‘‘ Account of the species of. Echini obtained in 1885,” and “ Lists of the spe- 

cies obtained 12 1884 and 1885, arranged according to localities.” Brief notes are given with 

many of the species. The number of species collected in 1885 was thirty-one, the total num- 

ber for 1884 and 1885 combined, forty. These were obtained in various depths from the litto- 

tal zone to to 1,639 fathoms. 

RICHARD RATHBUN. Notice of a collection of Stalked Crinoids made by the steamer 

Albatross in the Gulf of Mexico and Caribbean Sea, 1584 and 1835, 

Proc. U. S. Nat. Mus., vit, Dec. 7, 1885, pp. 628-635. 

e Four species are recorded: Rhizocrinus Rawsoni, Pentacrinus decorus, P. Mulleri, and P. 

asterius. A few notes are given respecting each of the species, a few variations are described, 

and lists are given of all the specimens collected. 

RicHARD RatTuBun. Notes on Lobster Culture. 
Bull. U. S. Fish Oom., Vi, Feb. 8, 1886, pp. 17-32. 

Contains an account of the experiments made at the Wood’s Holl station of the U.S. Fish Com- 

mission during the summer of 1885, to ascertain the best method of handling lobster eggs for 

the purposes of artificial lobster-culture. The following topics are also discussed: ‘‘ Necessity 

of attempting the artificial propagation of lobsters,” ‘‘Range and migrations of lobsters,” 

“‘Spawning season and habits, developments, and rate of growth,” ‘‘ Experiments previously 

made in lobster-culture,” ‘‘ Transplanting of lobsters,” 
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RoBERT RipGway. A Review of the American Golden Warblers. 
Proc. U. S. Nat. Mus., vu, Sept. 2, 1885, pp. 348-350. 

A synoptical table is given of the known species and subspecies, of which two are described 

as new, viz: Dendroica petechia rujivertex, from Cozumel, Yucatan, and D. bryanti castanei- 

ceps, from Lower California. . 

RoBert RipGway. Some Emended Names of North American Birds. 
Proce. U. S. Nat. Mus., vill, Sept. 2, 1885, pp. 354-356. 

A list of names which require emendation from the stand-point of the new code of nomencla- 

ture adopted by the American Ornithologists’ Union, and here published “in order that 

the first known use ” of the combinations of generic and specific names adopted ‘‘may be 

cited among the references which the committee [having charge of the preparation of the 

list] has decided to give under each species.” 

Rospert RipGway. Description of an apparently new species of Dromococcyx from 

British Guiana. 
Proc. U.S. Nat. Mus., Vill, Sept. 3, 1885, p. 559. 

Dromococcyx gracilis, sp. nov. 

RoBERT RipGway. Catalogue of a Collection of Birds made on the Island of Cozu- 

mel, Yucatan, by the Naturalists of the U. 8. Fish Commission steamer Albatross, 

Capt. Z. L. Tanner, commander. 

Proc. U.S. Nat. Mus., vil, Sept. 30, Oct. 17 and Oct. 19, 1885, pp. 560-583. 

A full report upon the collection made by the naturalists of the Albatross during their visit to 

Cozumel, January 22 to 29, 1885. It comprises four hundred and twenty-nine specimens re- 

presenting fifty-seven species, but the report also includes six other species known to inhabit 

the island. In addition to the new species previously described, a new species of Woodpecker 

is characterized, viz: Centurus rubriventris pygmeus. A faunal summary in tabular form, 

showing the complicated relationships of the Cozumel bird fauna, concludes the article. 

Robert RipGway. Description of a new Cardinal Grosbeak from Arizona. 
The Auk, U, Oct., 1885, pp. 343-345. 

Cardinalis cardinalis superbus. 

Subsp. nov. Type, No. 98942, U.S. Nat. Mus. 

Roperr Ripaway. Helminthophila leucobronchialis. 
The Auk, UW, Oct. 1885, pp. 359-363. 

Explains the non-typical specimens of the bird in question by assuming I. leucobronchialis 

typicus to be a valid species and not a hybrid, but extensively hybridizing with its allies. 

Rosert RipGway. On Junco cinercus Swains., and its geographical races. 
The Auk, 1, Oct., 1885, pp, 363-364. . 

Characterizes three forms and describes as new J. cinereus palliatus, from southern Ari- 

zona. ‘Type, No. 68817, U.S. Nat. Mus. 

ROBERT RipGway. A New Petrel for North America. 
The Auk, i, Oct., 1885, pp. 386-387. 

Pelagodroma marina (Lath.). 

Captured on board the U.S. Fish Commission steamer Albatross in latitude 40° 34/18” north, 

66° 09 west longitude. 

ROBERT RipGway. On the proper name for the Prairie Hen. 
The Auk, WW, Jan., 1886, pp. 132-133. 

Thinks that it should stand as Tympanuchus americanus (Reichenb.). 

RoBERT RipGway. The Scissor-tailed Flycatcher, Milvulus forficatus, at Key West. 
The Auk, U1, 1886, Jan., p. 134. 

U.S. Nat. Mus. No. 102444, collected by the naturalists of the Fish Commission steamer 
Albatross. 

RoBerT RipGway. The vernacular name of Plectrophenax hyperboreus. 
The Auk, 11, Jan., 1886, p. 135. 

Proposes to retain the name originally given to it, viz, ‘‘ McKay’s Snowflake.” 

Ropert RipGway. Water birds of North America. A Few Corrections Rectified. 
The Auk, 111, April, 1886, pp. 266-268. 

A reply to a paper by Dr. J. G. Cooper in a previous number of The Auk. 
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Roserr Ripaway. Tringa damacensis (Horsf.) in Alaska, a Sandpiper new to the 

North American Fauna. 

The Auk, 11, April, 1886, p. 275. 

Rozert RipGway. Discovery of the Breeding Place of McKay’s Snowflake, Plectro- 

phenax hyperboreus. 
The Auk, 11, April, 1886, pp. 276, 277. 
The species was found breeding on Hall Island, Bering Sea, by Mr. Charles H. Townsend. 

Rosert Ripgway. On two Abnormally-colored Specimens of the Bluebird: Sialia 

sialis. 
The Auk, ut, April, 1886, pp. 282, 283. 
Both in the National Museum. One has the blue color pervading part of the lower surface; 

the other has the blue of the back the same shade as S. azurea. 

Ropert RipGway, The Fish Commission Steamer Albatross, etc. 
The Auk, wt, April, 1886, pp. 286, 287. 

Note in reference to the departure of the Albatross and proposed work of the naturalists ac- 

companying the vessel. 

Rosert Ripaway. Arizona Quail. 
Forest and Stream, XxXVv, 25, Jan. 14, 1886, p. 484. 

A reply to Boas Brown’s article in a previous number in regard to Colinus ridgwayt and 

C. graysoni, with a ‘‘ key” to the characters of the species mentioned, and of O. virginianus 

texanus. (See under Brown, Herbert). 

Rosert Ripeway. [Is the Dodo an Extinct Bird ?] 
Science, vu, No. 160, Feb. 26, 1886, p. 190. 

A reply to Dr. R. W. Shufeldt’s question in a previous tna showing that the supposed 

Dodo in the Samoan Islands is only Didunculus strigirostris. 

Rozert Ripeway. Letter to Dr. B. H. Warren, in reply to inquiries concerning the 

food habits of Hawks and Owls. 

Daily Local News (West Chester, Pa.), March 5, 1886. 

Reprinted in Forest and Stream, XxXVt, 9, March 25, 1886, p. 164. 

Section 1, page 141 of the Laws of Pennsylvania for 1885 offers a bounty for the destruction of 

hawks and owls. The Microscopical Society of West Chester in their endeavor to have the 

act repealed asked the opinion of several ornithologists, the author replying that he regards the 

majority of hawks and owls as ‘‘ very decidedly beneficial to man.” 

CHarues V. Ritey: Report of the Entomologist, Charles V. Riley, M. A., Ph. D., 

for 1885. 
Report of the Department of Agriculture, 1885: pp. 7—1, 137, 8—2, 1 map, 9 plates. 

Separate author’s ed. of * Report of the Entomologist”? by Entomologist of (United States) 

Department of Agriculture, 1885; Report (United States) Commissioner of Agriculture for 

1885, pp. 207-843, pp. 1,2, map 1, pp. 1-9, with addition of t. p. cover, t. p. (p. 1), table of con- 

tents (pp. 3-7), corrigenda (p. 1), general index (pp. 1-6), and plant index (pp. 7, 8). 

Contains divisions and sub-chapters, with the titles given below : Introduction, pp. 207-218 ; 

silk culture, pp. 214-228, pls. 2-4; miscellaneous insects, pp. 228, 289, map 1, pls. 1, 5-8 ; destructive 

locusts or ‘‘ grasshoppers,” pp. 228-233, pl. 8; the periodical Cicada (Cicada septendecim L. 

and race tredecim Riley), pp. 233-258, mup 1, pls. 1, 5, 6, fig. 1; the Leather beetle or toothed Der- 

mestes (Dermestes vulpinus, Fabr.), pp. 258-264, pl. 6, fig.2; the Garden web-worm (Hurycreon 

rantalis, Guen.), pp. 265-270, pl. 6, fig.3; the Dark-sided cut-worm (larva of Agrotis messoria, 

Harr.), pp. 270-275, pl. 7. fig. 1; the strawberry weevil (Anthonomus musculus Say), pp. 270-282, 

pl. 7, figs. 5,6; the pear midge or pear diplosis (Diplosis nigra (?), Meigen), pp. 283-289, pl. 7, figs. 

2, 3,4; reports of agents, pp. 289-343, pl. 9; D. W. Coquillett, report on the locusts of the San 

Joaquin Valley, California, pp. 289-303; Lawrence Bruner, report on the abundance of the 

Rocky Mountain locust in 1885, pp. 303-307; Albert Koebele, notes on locusts at and about Fol- 

som, Cal., pp. 308-311; F. M. Webster, insects affecting fall wheat, pp.311-319; Dr. A. S. Pack- 

ard, special agent, third report on the causes of destruction of the evergreen and other forest 

trees in northern New England, pp. 319-333, pl. 9; Nelson W. McLain, report on experiments 

in apiculture, pp. 333-343. 

CHARLES V. RiILEY.—Silk culture. 
Report of the Entomologist, Department of Agriculture, 1885: pp. 214-228 (8-22); plates 2-4. 

General work of the Entomological Division in developing silk culture ; distribution of mul- 

berry trees and silk-worm eggs; home-raised vs. imported eggs; establishing of filatures; cost 

‘of producing reeled silk; work on the Pacific coast; precautions necessary in the production 

of pure silk-worm eggs and in properly wintering them; diseases of the silk-worm—flaccidity, 
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CHARLES VY. Ritey. Silk culture—Continued. 
pébrine ; wintering the eggs; figs. of silk-worms showing e ffect of flaccidity, anatomy of silk- 

worm, silk-worms with pebrinous spots, chain ferment of flaccidity, corpuscules of pébrine, 

cell for egg-laying, method of clamping bags, constricted cocoon of fine texture, non-con- 

stricted cocoon of coarse texture. 

The article, taken from advance sheets from the fourth report U.S. Entomological Commis- 

ston, discusses the question of the nomenclature of the Noctuid, popularly known as the Cot- 

ton-worm moth. From a study of Huebner’s figures and description, and an inspection of the 

Sommer collectionin Dresden, the conclusion is reached that Huebner’s specific name, argillacea, 

must be rejected and Say’s name, xylina, retained. 

CHARLES VY. RILEY. Notes on the Principal Injurious Insects of the year. 
Entomologica Americana, 1, No. 9, 1885, pp. 176, 177. 

The paper was read before the entomological club of the Am. Ass. Adv. Sci., Ann Arbor 

meeting, August, 1885, and mentions the appearance, in destructive numbers, of the following 

insects: Pulvinaria innumerabilis, Agrotis fennica, A. messoria, Anthonomus musculus, Bury- 

creon rantalis, Cicada septendecim, Cecidomyia destructor, Melanoplus devastator, M. spretus, 

and Camnula pellucida. 

CHARLES VY. RrtEY. The Imported Elm-leaf beetle. 
Harper's Weekly, Xx1x, July 18, 1885, p. 463. 

A critical review of the publications on the parasites of the Hessian Fly, and detailed descrip- 

tions, with figures and biological notes, of the following species of Chalcididaw which have been 

bred from the larvze or pupxw of Oecidomyia destructor: Merisus destructor (Say), male and 

female, pl. 23, fig.1; Merisus (Homoporus) subapterus, n.sp., male and female, pl. 23, fig. 2; 

Tetrastichus productus, n.sp., male and female, pl. 28, fig. 5. Hupelmus allynit (French) is 

proven to be a parasite of the Hessian fly and both sexes figured (pl. 23, figs. 3,4). Criticism 

of Cook’s and Packard’s observations on Platygaster error Fitch (? Packard) and figure of the 

male (pl. 23, fig. 6). 

CHARLES V. RILEY. Destructive insects of the year. 
Rural New Yorker, xutv, July 11, 1885, p. 464. 

Discusses the following species of insects which did much injury during the year 1885: The 

Onion Cut-worm (larva of Agrotis messoria) in Orange County, N. Y., mode of its work on young 

onion plants, reference to remedies; the strawberry weevil (Anthonomus musculus) on Staten 

Island and in Michigan, nature of injury done; larva of Hurycreon rantalis, enumeration of 

localities and crops most suffering from it. 

CHARLES VY. RILEY. Pests of the Strawberry. 
Rural New Yorker, xutv, July 18, 1885, p. 484. 

Reply to letter of J. H.J., Jackson, Kans., and determination of the following strawberry in- 

sects: Larvaof Agrotistricosa ; larva of either Phoxopteris fragarice or Eccopsis permundana ; 

larva of Pmphytus maculatus ; gives the most available remedy for each of these pests. 

CHARLES V. RitEy. The Clyclone Nozzle. 
Rural New Yorker, xutv, Aug. 22, 1885, p. 567. 

The cyclone nozzle can not be justly said to be invented by any one individual; it is a de- 

velopment of one of the practical outgrowths of the writer’s work for the Government. 

CHARLES V. RILEY. A new Remedy against the Destructive Locust. 
Rural New Yorker, xutv, Aug. 29, 1885, p. 577. 

Describes the method successfully used in California for destroying locusts by using baits 
consisting of arsenic, bran, sugar, and water. 

CHARLES V. RitEY. Enemies of the Black Walnut and Willow. 
Rural New Yorker, Xutv, Sept. 19, 1885, p. 632. 

Reply toa letter regarding a caterpillar as injurious to walnut, and another species as in- 

jurious to willow. The former is the larva of Datana ministra, the latter the larva of Oimbea 

americana. Gives a summary of the natural history of both insects as well as directions for 

their destruction. 

CHARLES VY. Ritey. The Mildews of the Grape-vine. An effectual remedy for Pe- 
ronospora. 

Rural New Yorker, Xtv, Jan. 16 and Feb. 6, 1886, pp. 72 and 87. T'woillustrations. (Also 

author’s separate, one folio sheet). 

The development and structure of the two most important fungi attacking the grape-vine, 

viz, the Powdery grape-vine mildew (Uncinula spiralis) and the Downy grape-vine mildew 

(Peronospora viticola) are treated of, with a full discussion of the remedies and prophylactics. 

H. Mis. 170, pt. 2——44 
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CHARLES V. Ritey. Premature appearance of the Periodical Cicada. 
Science, V1, No. 126, July 3, 1885, pp. 3, 4. 

Reply to Prof. Lester F. Ward’s com munication to Science (vol. v, p. 476) ; reasons for re- 

jecting Professor Ward’s testimony regarding a supposed appearance of the Cicada septendecim 

in October. 

CHARLES VY. RILEY. Periodical Cicada in Massachusetts. 
Science, V1, No. 126, July 3, 1885, p. 4. 

Request for information regarding the presence or absence of the septendecim brood of the 

Periodical Cicada of the year 1885 in southeastern Massachusetts. 

CHARLES V. Ritey. The Song-notes of the Periodical Cicada. 
Science, v1, No. 138, Sept. 25, 1885. Also asa reprint in The Kansas City Review 1x, Oct., 

1885, pp. 173-175. 
With an additional paragraph on the mechanism of the stridulatory organs in the Cicada 

septendecim. 

Also as an abstract in Proc. Am. Ass. Adv. Sci., xxxtv, Aug., 1885, pp. 330-332. (Ann 

Arbor meeting). 

Author’s separate copies published May, 1886. 

Description of the prevalent notes of the noise produced by the Cicada septendecim L.: First- 

the phar-r-r-r-r-oah note, most often heard during the early maturity of the male; secondly, the 

““screech,’’ the prevailing note in the height of the season; thirdly, the ‘intermittent, chirp 

ing” sound. 

CHARLES V. RitEy. A carnivorous Butterfly larva. 
Science, vu, No. 169, April 30,1886, p. 394. Also in Am. Nat., xx, No. 6, June, 1886, pp. 

556-557. ; 

Abstract of paper read before the Biological Society of Washington, February 20, 1886. 

Gives a summary of the previous records of the food-plants of Fenesica tarquinius, and proves 

from observations made by Theo. Pergande that the larva feeds upon different species of plant- 

lice (Aphididaz). 

CHARLES V. RitEy. Annual address, as president of the Entomological Society of 

Washington. 

Proc. Ent. Soc. of Washington: I, No. 1, pp. 17-27. 

CHARLES VY. RitEy. Abstracts of remarks made before the Entomological Society 

of Washington, and published in its Proceedings. 
Proc. Ent. Soc.of Washington: I No. 1 (February 29, 1884, to December 3, 1885), 1886. 

The following are the titles : 

On the phytophagic habits of the genus Isosoma, p. 15. 

Description of anew species of Acrobasis (A. vaccinii), known in the larva state as ‘‘ the 

Cranberry fruit worm,” p. 15. 

Criticism on a report.in Psyche regarding the habit of Tiphia and Rhipiphorus, p. 15. 

On the larva of Dipterous genus Scenopinus, p. 17. 

Observations on the Periodical Cicada, pp. 29-30. 

On food-habits of Walshia amorphella, and on the synonymy of Buryptychia saligneana, p. 

30. 

On Sphida obliquata Gr. & R. being synonymous with Arzama densa Walk., p. 30. 

CHARLES V. RILEY. The Periodical Cicada. Cicada septendecim L., and race tredecim 

Riley. 
Report of the Entomologist, Department of Agriculture, 1885, pp. 2338-258 (27-52), pl. 1, 5, and 

fig. 1, pl. 6. 

The seventeen and thirteen-year races of the Cicada and their first discovery ; the two vari- 

eties of the Cicada, their differences and specific value; development habit and food of the 

larva; transformations and issuing of the imago; influence of civilization on the appearance 

of the Cicada; song notes of the Cicada; variation in time of appearance; enemies; the sup- 

posed sting of the Cicada; oviposition; injury to fruit-trees and remedies; geographical dis- 

tribution and future appearance of all known broods; influence of climate upon the races and 

experiments in the transfer of eggs; the Cicada in 1886. 

CHARLES V. RinEy. The Leather-Beetle or Toothed Dermestes. 
Dermestes vulpinus, Fabr. 

Report of the Entomologist, Department of Agriculture, 1885, pp. 258-264 (52-58) pl. v1, fig. 2 

Injury to boots and shoes; history of its occurrence at Saint Louis; points in habits and 

natural history ; characteristics of the different stages; litigation growing out of the injury 

caused by the insect; history of the Savannah case; remedies and prevention; description of 

fall-grown larva; figures of egg, larva, pupa, imago, details of Jarva and imagy. 

. 

| 
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Cuarites V. Ritey. Miscellaneous insects. 
Report of the Entomologist, Department of Agric ultwre, 1885; pp. 228-289 (22-88); map 1; 

plates 1, 5-8. 

Contains divisions and sub-chapters, with the titles given below: Destructive Locusts or 

“Grasshoppers,” pp. 228-233 (22-27), pl. 8; the Rocky Mountain locust, Caloptenus spretus 

Thomas, pp. 228-229 (22-23) ; the California migratory locust, Melanoplus devastator, Scudder, 

pp. 229-232 (23-26); non-migratory species, pp. 232-233 (26-27); the Periodical Cicada, Cicada 

septendecim, L. and race tredicim, Riley, pp. 233-258 (27-52), map 1, pl. 1, 5 and fig. 1, pl. 6; the 

Leather-Beetle or Toothed Dermestes, Dermestes vulpinus, Fabr., pp. 258-264 (52-58), pl. 6, fig. 

2; the Garden Web-Worm, Huryecreon rantalis, Guen., pp. 265-270 (59-64), pl. 6, fig. 3; the 

Dark-sided Cut-Worm, larva of Agrotis messoria, Harr., pp. 270-275 (64-69), pl. 7, fig. 1; the 

Strawberry Weevil, Anthonomus musculus, Say, pp. 276-282 (70-76), pl. 7, figs. 6 and 7; the 

Pear midge or Pear diplosis, Diplosis nigra (?), Meigen, pp. 283-289 (77-83), pl. 7, figs. 2,3 and 4. 

CHARLES VY. Ritey. Destructive Locusts or ‘‘ Grasshoppers.” 
Report of the Entomologist, Department of Agriculture, 1885 ; pp. 228-233 (22-27), pl. 8. 

Appearance of and injury done, in 1885, by Caloptenus spretus, Melanoplus devastator, M. 

atlanis, M. femur-rubrum; distinguishing characters of the last-named species ; also unusual 

abundance of other non-migratory species. 

CHARLES V. RitEy. The Garden Web Worm. Lurycreon rantalis, Guen. 
Report of the Entomologist, Department of Agriculture, 1885, pp. 265-270 (59-64), pl. 5, fig. 3. 

Great damage done in 1885; general characteristics of the different stages; former inju- 

ries, localities of damage in 1885; food plants, habits and natural history; cocoon; enemies; 

remedies; figures of larva, pupa, imago, details of larva and pupa. 

CHARLES V. RitEyY. The Dark-sided Cut-Worm. Larva of Agrotis messoria, Harr. 
Report of the Entomologist, Department of Agriculture, 1885, pp. 270-275 (64-69), pl. 7, fig. 1. 

Injury to onions; habits and natural history ; number of broods; hibernation ; remedies 

and prevention ; report of John B. Smith; report of Thomas Bennett; figures of larva and 

moth. 

CuARLES V. RILEY. The Strawberry Weevil. Anthonomus musculus, Say. 
Report of Entomologist, Department of Agriculture, 1885, pp. 276-232 (70-76), pl. 7, figs. 5, 6. 

Past history; injury in 1885; Mr. Smith’s observations; diversity of habit in the genus 

Anthonomus; natural history of other species of Anthononmus; inquilinous species; species 

having different habits; remedies; character andsynonymy; description of imago and its vari- 

ations; comparison with A. sutwralis, figures of imago and strawberry plant infested with the 

weevil. 

CHARLES V. Ritey. The Pear Midge or Pear Diplosis. Diplosis nigra (?), Meigen. 
Report of the Entomologist, Department of Agriculture, 1885, pp. 283-289 (77-83), pl. 7, figs. 2, 

3, 4- 

Decisive steps for eradication recommended ; life history and habits; one annual genera- 

tion; dates of issuance of imago; parasites; remedies; it is probably an introducted species; 

Schmidberger’s account of the European pear midge; Dr. J. Mik’s opinion ; descriptions of 

imago, larva and pupa; classificatory value of the genitalia; figures of larva, pupa, imago, 

details of larva and imago. 

CuakLES V. RILEY. The Rocky Mountain Locust, Caloptenus spretus, Thomas. 
Report of the Entomologist, Department of Agriculture, 1885, pp. 228-229 (22-23), pl. 8, fig. 6. 

Injury in the Northwest; probabilities for 1886. 

Cuartus VY. Ritey. The California migratory locust, Melanoplus devastator, Scudder. 
Report of the Entomologist, Department of Agriculture, 1885, pp. 229-232 (22-26), pl. 8, figs 1, 5. 

Abundance of Melanoplus devastator in California in 1885; record of previous years; geo-. 

graphical range; distinguishing characters of the species; remedies. 

CuarLes V. Ritey. Non-migratory species (of locusts). 
Report of the Entomologist, Department of Agriculture, 1885, pp. 232-233 (26-27). 

Unusual abundance of and injury done, in various parts of the United States, by Melanoplus 

femur-rubrum, Melanoplus differentialis, and Melanoplus bivittatus. 

CHARLES VY. RitEy. Fourth Report of the United States Entomological Commission, 

being a revised edition of Bulletin No; 3, and the final report on the cotton worm, 

together with a chapter on the boll worm. By Charles V. Riley, Ph. D. With 
maps and illustrations, United States Department of Agriculture (Washington, 

Government Printing Office, 1885), pp. xxxviii, 399, [147]; sixty-four plates and 

forty-five figures in the text. 
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CHARLES V. RinEY. Fourth Report of the U. S. Entomological Commission, ete.— 

Continued. 
Contains divisions and chapters, with the titles given below. Title-page, p.i; Resolution 

House of Representatives, p. ii; Table of Contents, pp. iii-xvi; Letter of Submittal, p. xvii; 

Members of the (U.S. Entomological) Commission, p. xviii; Preface, pp. xix-xxi; Introduction, 

pp. xXiii-xxxviii; Chapter 1, Classification and Nomenclature—Destructiveness, pp. 1-4; 

Chapter 11, Characters, habits, and natural history, pp. 5-22, figs. 1-8, pl. I; Chapter 1, Past 

history of the cotton worm in the United States, pp. 23-38; Chapter Iv, The cotton worm in 

other countries, pp. 39-44; Chapter v, On the anatomy of Aletia, by Charles Sedgwick Minot 

and Edward Burgess, pp. 44-58, pl. 6-11; Chapter vI, The cotton belt, by Prof. Eugene A. 

Smith, pp. 59-80, maps 1 and 11; Chapter vul, Terrestrial and meteorological influences affect- 

ing the worm, pp. 81-86; Chapter vill, Natural enemies, pp. 87-119, figs. 10-45; Chapter 1x, 

Preventive measures, pp. 120-127; Chapter x, Remedies; means of coping with the insect; 

substances used for its destruction, pp. 128-190; Chapter x1, Machinery and devices for the 

destruction of the worm, by Prof. W. 8S. Barnard, Ph. D., Assistant, pp. 190-252, pl. XIv-LXxI; 

Chapter x11, Machinery and devices for the destruction of the worm (continued), pp. 252-309; 

Chapter x11, Machinery and devices for the destruction of the worm (concluded), pp. 310-321; 

Chapter xiv, History of the literature and bibliography, pp. 322-344; Chapter xv, Insects 

liable to be mistaken for Aletia, pp. 345-354, pl. ii, figs. 1-6, pl. v, pl. lxii; Chapter xvi, The 

Boll Worm (Heliothis armigera, Hibner), pp. 355-384, pl. iii-iv; Explanation to plates, pp. 

385-399; appendices, pp. (1)-(92); (Introduction, p. (3)) ; Appendix 1, Report of H. G. Hub- 

bard, pp. (5)-(16); Appendix 11, Report of Prof. R. W. Jones, pp. (17)-(23); Appendix m1, Re- 

port of J.P. Stelle, pp. (25)-(35); Appendix tv, Report of Dr. E. H. Anderson, pp. (37)-(48) ; 

Appendix v, Cotton caterpillars in Brazil, by John C. Branner, pp. (49)-(54); Appendix VI, 

Report of Judge William J. Jones, pp. (55)-(57); Appendix vil, Reports of consuls and con- 

sular agents on the cotton crop and its enemies in Mexico, Central and South America, and the 

West Indies, pp. (59)-(70) ; Appendix, vu1, Answers to circular No. 7, pp. (71)-(92) ; Notes, 

pp. (93)-(121) ; Index, pp. (123)-(147). 

CHARLES V. RILEY. Insects from near Point Barrow. 

Report of the expedition to Point Barrow, Alaska (1882-83), pp. 134-135. 

See under John Murdoch (Part iv, Natural History). 

CHARLES V. RILEY. Water-beeties destroying carp. 
Bull U. S. Fish Com., V, August 21, 1885, p. 311. 

CHARLES V. RILEY. Iniluence of climate on Cicada septendecim. 
Entomologica Americana, 1, No. 5, 1885, p. 91. 

Record of experiments in the transferring of eggs of Cicada septendecim and tredecim into 

different climates to test the effect of climate on the permanency of the two races. 

CHARLES V.RiLEY. The present status and future prospects of silk-culture in the 

United States. 
Entomologica Americana, I, No. 7, 1885, pp. 189-140. 

Abstract of a paper read at the Ann Arbor meeting of the Am. Ass. Adv. Sci., and printed 

in Proc. Am. Assoc. Adv. Sci., XXXIV, August, 1885, p. 516. 

CHARLES V. RILEY. Aletia cylinavs. A. argillacea. 
Entomologica Americana, 1, No. 9, 1885, pp. 161-163. 

Summary of the natural history of Galeruca xantho melaena, with general descriptions of the 

different states, and discussion of the remedies available for the destruction of the insects. 

Figures of the insect in all states, with details of eggs and larva and elm leaves, showing mode 

of feeding. 

CHARLES V.RiILEY. The Chester onion pest. 
Orange Oounty Farmer (N. Y.), July 2, 1885. 

Letter by C. V. Riley, dated June 25, 1885, and addressed to Hon. George W. Greene, Goshen, 

Orange County, N. Y.; refers to experiments carried on for destroying the onion cut-worm 

(larva of Agrotis messoria); quotes passages on remedies for cut-worms, from the annual report 

of the United States Entomologist for i884; recommends the poisoned ball system, and spray- 

ing with dilute kerosene emulsion; gives formula and directions for preparing soap-kerosene 

emulsion. 

CHARLES V. RILEY. ‘‘Grasshopper” injury. The probability of locust or ‘‘ grass- 

hopper” injury in the near future, and on a new method of counteracting their 

injury. i 
Proceedings of the sixth meeting of the Society for tne Promotion of Agricultural Science (held 

at Ann Arbor, Mich., 1885), pp. 38-39. 

Also in Proc. Am. Assoc. Adv. Sci., XXxIV, August, 1885, pp. 579; 520. 

Also in Prairie Farmer, LYi1, October 10, 1885, p. 609. 
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CuaRk.es V. Ritey. ‘‘Grasshopper” injury—Continued. 
Abstract of paper read before the Ann Arbor meeting of the Am. Ass. Ady. Sci., August 

238, 1885. 

Discusses the injury done by locusts in 1885, and the probabilities for the next year; refers 

to the extensive egg-laying of Caloptenus spretus in Montana and Dakota, and points out the 

possible danger resulting from the increase of this species; describes the novel method of poi- 

soning Melanoplus devastator in California by using a bait composed of arsenic, sugar, bran, 

and water. 

CHARLES V. RILEY. Some popular fallacies and some new facts regarding Cicada sep- 

tendecim L. 
Pros. Am. Assoc. Adv. Sci., XXxIv, August, 1885, p. 334. 

Author’s separate copies published May, 1886. 

A very short abstract of the paper read before the Ann Arbor meeting of the Am. Ass. Adv. 

Sci. be 

CHARLES V. RILEY. On the Parasites of the Hessian Fly. 
Proc. U. 8. Nat. Mus., vii, September 14, 1885, pp. 413-422. Plate xx1m1. 

Also as abstract in Proc. Am. Ass. Adv. Sci., XXXIV, August, 1885, pp. 332-3384. 

Author’s separate copies published May, 1886. 

JOHN A.RypER. A new system of oyster-culture. 
Science, V1, No. 147, Nov. 27, 1885, pp. 465-467. 

JOHN A.RYDER. Success in hatching the eggs of the codfish. 
Science, vil, No. 153, Jan. 8, 1886, pp. 26-28. 

JouHn A.RypER. A Saunter up the Sandy. 
The American Field, Jan. 23 and 30, 1885, pp. 85-86, and 109-110. 

Describes the experiences of the author in the country around the head of the Big Sandy 

tiver, including a trip through the region of moonshiners, the natural bridge of Elliott County, 

Ky., and other objects in the wonderful natural scenery of the surrounding country. 

JOHN A.RyYDER. Protective contrivance for eggs. 
Forest and Stream, 25, No.5, Aug. 27, 1885, pp. 89-90. 

JouN A.RyDER. The oyster problem actually solved. 
Forest and Stream, 25, No. 18, Oct. 22, 1885, pp. 249-250. 

JoHN A.RyprerR. Hatching codfish eggs. 
Forest and Stream, 25, No. 25, Jan. 14, 1886, p. 488. 

JouNn A.RyDER. The resting position of the oyster. A correction. 
Nature, Nov. 26, 1885, pp. 80-81. 

Joun A.RypDER. The swimming habits of the sunfish. 
Science, Aug. 7, 1885, pp. 103-104. 

JoHN A.RypER. The development and structure of Microhydea Ryderi, Potts. 
American Naturalist, vol.19, No. 12, Dec., 1885, pp. 1282-12386. 

JOHN A. RYDER. The development of the toad-fish. 
American Naturalist, Jan., 1886, pp. 77-80. 

JouN A.RyprER. On some points in microtomy. 
Proc.Am. Ass. Adv. Sci., XXXII, 1885, pp. 565-566. 

Joun A.Ryprer. Answers to questions about fattening oysters. 
Bull. U. S. Fish Oom., v, Sept. 28, 1885, p. 416. 

Joun A. Ryper. On the availability of embryological characters in the classifica- 
tion of the Chordata. 

Amer. Nat., Sept., 1885, vol. 19, Nos. 8, 9, pp. 815-819, and Sept., 1885, pp. 903-907. 

Joun A. RypER. On the genesis of the extra terminal phalanges in the Cetacea. 
Amer. Nat., vol. 19, No. 10, Oct., 1885, pp. 1013-1015. 

This note presents the substances of conclusions reached by Mr. Ryder in his memoir enti- 
tled, ‘‘ On the development of the Cetacea, together with a consideration of the probable ho- 

mologies of the flukes of Cetaceans and Sirenians,” now in press. 

Joun A. RyDER. On the manner in which the cavity of the heart is formed in cer- 
tain Teleosts. 

Amer. Nat., vol. 19, No. 10, Oct., 1885, pp. 1015-1016. 

Joun A. RypDER. The archistome theory. 
Amer. Nat., vol. 19, No. 11, Nov., 1885, pp. 1115-1121. 
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JOHN A. RypDER.- Preliminary notice of the development of the toad-fish, Batracha 

1au. 

Bull. U.S. Fish Com., V1, pp. 4-8. 

Joun A. RYDER. Ontheearlier stages of cleavage of the Blastodisk of Raia erinacea. 
Bull. U.S. Fish Com., V1, pp. 8-10, pl. 1. 

JOHN A. RYDER. On the intraovarian gestation of the red-fish, Sebastes marinus. 
Bull. U.S. Fish Com., Vi, pp. 92-94. 

O. SALVIN. 
See under F. Du Cane Godman. 

PHILIP LUTLEY SCLATER. Catalogue | of the | Passeriformes | or | Perching birds | 

in the | collection | of the | British Museum |—J|. Fringilliformes: Part II | 

containing the families | Cewrebida, Tanagridw, and Icteride, | by | Philip Lutley 

Sclater. | London: | Printed by order of the trustees, | 1886. 
8vo. pp. I-XVlI-+1-431. Plates I-xvu. 

Material in the National Museum has been frequently used by the author in reaching his con- 
clusions. 

NEWTON PRATT SCUDDER.’ Department of the Interior | U. S. National Museum | — 

Bulletin | of the | United States National Museum. | No. 23. | Bibliographies of 

American naturalists. II. The published writings of Isaac Lea, LL. D., | by | 

Newton Pratt Scudder. | — | Washington: | Government Printing Office. | 1885. 
8vo. pp. I-LIX, 1-278. Plates, 1. 

Ernest E. T. Seton. Notes on Manitoban Birds, 
The Auk, u, July, 1885, pp. 267-271. 

The specimen of ‘‘ Copper-ruffed Partridge” referred to is in the National Museum. 

R. W. SaHuFELDT. Description of Hesperomys truei, a new species belonging to the 

subfamily murine. 
Proc. U. S. Nat. Mus., vi, Sept. 14, 1885, pp. 403-408. Plate xxi (8 figs). 

Describes a new mouse captured at Fort Wingate, New Mexico, and dedicated by the author 

to Mr. F. W. True, Curator, Dept. of Mammals, U.S. National Museum. 

R. W. SHUFELDT. The osteology of Amia calva, including certain special references 

to the skeleton of Teleosteans. 
Fourteen plates. One figure. 

Rep. U. S. Com’r Fish and Fisheries, Part VI, pp. 747-878. (Also as a separate.) 

Huau M. SmitH. Freunetes occidentalis on the Lower Potomac. 

The Auk, U1, Oct., 1885, p. 385. 

Specimens Nos. 105351-105354, U.S. National Museum. 

HuGu M. Smita. Harelda hyemalis in Maryland in summer. 
The Auk, i1, Oct., 1885, p. 385. 

Refers to No. 105301, U.S. National Museum, presented by the author. 

Hueu M. Smiru. Birds new to the District of Columbia. 
The Auk, 11, Jan., 1886, pp. 139-140. 

Relating chiefly to specimens in the National Museum collection. 

JouHn B. Smitu (Editor). Entomologica Americana. 
Current numbers, I, No. 4, 1885, to 11, No. 3, 1886 (inclusive). 

A monthly journal devoted to entomology in general. 

JOHN B. SmirH (Secretary). Proceedings of the Entomological Club of the Amer- 
ican Association for the Advancement of Science. 

Entomologica Americana, I, No. 7, 1885, pp. 121-125; No. 9,1885, pp. 164-178; No. 11, 1886, pp. 

209-214 ; No. 12, 1886, pp. 222-227. , 

Joun B. Smitu (Secretary). Abstracts of the Proceedings of the Brooklyn Entomo- 

logical Society. 
Entomologica Americana, I, No. 4, 1885, p. 80; No.7, 1885, p. 140; No. 8, 1885, pp. 159-160; No. 9, 

1885, pp. 172-180; No. 10, 1886, p. 200; No. 11, 1886, p. 220; No. 12, 1886, p. 229; 11, No.1, 1886, pp. 19- 
20; No. 2, 1886, p.44; No.3, 1886, p. 64. 
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JouHN B. Smite (Secretary). Abstracts of the Proceedings of the Entomological So- 

ciety of Washington. 
Entomologieca Americana, 1, No. 9, 1885, p. 180; No. 10, 1886, p. 200; No. 11, 1886, p. 220; No. 12, 

1886, pp. 229-230; 11, No. 1, 1886, p. 20; No.2, 1886, p. 44. 

JOHN B. SmitH. Notes and News. 
Entomologica Americana, 1, No.4, 1&85, pp. 78-79. 

(1) Methods of preserving Cassid@ and iridescent insects. (2) Notes on Attacus splendidus 

and A. cinctus, giving the differences between them. (8) Notes on a peculiar appendage in 

Ctenucha fulvicollis and the relation of the Arctiide and Zyganide. (4) Miscellaneous news 

and information. 

JOHN B. SmitH. An introduction toa classification of the North American Lepidop- 

tera. 

Entomologica Americana, I, No. 5, 1885, pp. 81-87. 

Gives a critical review of the genera of the Sphingidw and a brief characterization of the 

North American forms; making radical changes in the synonymy and system of classification 

heretofore in use. Followed by a synoptic table of the genera. 

JouN B. SMITH. Some new species of Hispini. 
Entomologica Americana, 1, No. 5, 1885, pp. 94-95. 

Describes as new, Microrhopala uniformis, Odontota Horni, O. lateritia, Charistena bicolor, 

and comments on allied species. 

JOHN B. SmitH. Astudy of the species of Cryptobium, of North America. (Review.) 
Entomologica Americana, I, No. 5, 1885, pp. 99-100. — : 

JOHN B. SmirH. Cyanide versus alcohol in collecting. 
Entomologica Americana, I, No. 6, 1885, p. 120. 

Discusses the best material to use in killing insects of various orders. 

JouNn B. Smirn. Fourteenth report of the State entomologist on the noxious and 

beneficial insects of the State of Illinois. (Review.) 
Entomologica, Americana, 1, No. 8, 1885, pp. 157-158. 

JOHN B. SmirH. Notes on some structural characters of the Lepidoptera. 
Entomologica Americana, 1, No. 9, 1885, pp. 164-167. 

Read before the Entomological Club of the Amer. Assoc. Adv. Science, Aug. 25, 1885. 

Discusses and describes the modifications of genital structure in the Noctuide and Bomby- 

cide, and more particularly comments on the structure of Zygenidw, Syntomide, Sesiide, 

Macroglosse, and Bombycide. An outline of a classification based partly on genital structure. 

The different proportions of the legs, and the epiphyses to the front tibia were described 

and commented on. 

JOHN B. SmirH. Cosmosoma omphate. 
’ Entomologica Americana, 1, No. 10, 1886, pp. 181-186, Fig. 7. 

Read before the Brooklyn Entomological Society, Nov. 3, 1885. 

Describes a peculiar secondary sexual character of the ¢ of this species, consisting of alarge 

cavity in the abdomen, filled with a cottony or silky substance. This substance is folded in 

two pads and the ventral opening is hinged in such a way that by merely lifting the abdomen, 

the cavities open and these pads are exposed. Detailed descriptions and drawings of the 

parts are given. 

JonHN B. SmitH. How shall we create and foster an interest in the study of ento- 
mology? 

Entomologica Americana, 1, No. 12, 1886, pp. 225-227. 

Discusses the present state of the science; the number of entomologists and how a greater 

popular interest might be excited; the needs of the students and how they may be filled. 

Joun B. Smirn. [Arrangement of the Sphingida. } 
Entomologica Americana, 1, No. 1, 1886, pp. 6-7. 

Reply to Prof. C. H. Fernald’s article in the same issue of the journal criticising the author’s 

arrangement of the Sphingide. 

JouN B. SMITH. Studies on North American Chalcididw with descriptions of new 
species from Florida. (Review.) 

Entomologica Americana, i, No. 1, 1886, p. 19. 

Joun B. Smita. The Butterflies of the Eastern United States. (Review. ) 
Entomologica Americana, 1, No. 2, 1886, pp. 43-44. 
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Joun B. Smith. Notes on the Saturnide. 
Entomologica Americana, il, No, 2, May, 1886, p. 44. 

Gives a brief outline of the characters of the family and of proposed subdivision on the 

basis of venation and antennal structure. 

Joun B. SmitrH. Report on the Onion Cut-worm, Agrotis messoria. 
Rept. U. S. Dept. Agric., 1885, pp. 2738-274. 

Gives the results of observations of the habits of this larva in onion fields, with a statement 

of damage done and remedies applied. 

Joun B. SmirH. Report on the Strawberry Weevil, Anithonomus musculus. 
Rept. U. 8. Dept. Agric., 1885, pp. 277-278. 

Gives the results of observations on this insect on the strawberries of Staten Island. 

Joun B. SmirH. Larva of Hemileuca maia ; bibliography of. 
Can. Ent., Xvul, March, 1886, p. 60. 

Gives references to the literature of this larva, and where figured. 

Sipney J.Smiru. The Abyssal Decapod Crustacez of the Albatross Dredgings in the 

North Atlantic. 
Ann. and Mag. Nat. Hist., March, 1886, pp. 187-198. 

This article is in the main abstracted from the introductory portion of the anthor’s ‘‘ Report 

on the Decapod Crustacex of the Albatross Dredgings off the East Coast of the United States’ 

during the Summer and Autumn of 1884,”’ with twenty plates, recently presented to the U.S. 

Commissioner of Fish and Fisheries, by whose permission it is here published in advance of 

the Government report. The region it covers is limited on the south by the latitude of Cape 

Hatteras. 

The following lists are given with notes: 

List of Decapoda taken below 1,000 fathoms in the North Atlantic by the Albatross in 

1883-85, with the bathymetrical range of each species. 

Species inhabiting the bottom or its immediate neighborhood. 

Species probably not confined to the immediate neighborhood of the bottom, but showing 

structural evidence of inhabiting abyssal depths. 

Doubtful, but probably inhabiting abyssal depths. 

Species probably not inhabiting abyssal depths. 

The structural and other characteristics of the deep-sea forms are discussed at some length. 

R.E.C.Srearns. Edible Shell-fish found near Cuba. 
Bull. U.S. Fish Oom., V, Aug. 21, 1885, pp. 311-312. 

R.E.C. STEARNS. Note on the Clams of the Pacific coast. 
Bull. U. S. Fish Oom., V, Sept. 15, 1885, pp. 356-357. 

k. E.C.STearns. The distribution of species. 
Forestand Stream, XXv1, No. 16, May 13, 1885, pp. 304-305. . 

This paper was read before the Chicago meeting of American Fisheries Society, April 14, 

1886. After referring to the artificiai distribution of species, as in fish culture, attention is 

called to the incidental distribution (as opposed to intentional), as in case of weeds, small mam- 

mals, inseets, and mollusks. 

R.E.C.Srrarns. [The Teredo or Shipworm. ] 
Amer, Nat., XxX, 2, Feb., 1886, pp. 131-136. 

This article is an answer to a letter of inquiry addressed to the Museum by one of its cor- 

respondents. 

Sinas STEARNS. Notes on the Great Dolphin, Coryphena hippurus, Linné. 
Proc. U.S. Nat. Mus., vit, Dec. 7, 1885, pp. 635-636. 

LEONHARD STEJNEGER. Department of the Interior: | U.S. National Museum. | — | 

Bulletin | No. 29 | of the | United States National Museum. | Results | of | Or- 

nithological Explorations | in | the Commander Islands and in Kamtschatka. | 

By | Leonbard Stejneger | — | Washington: | Government Printing Office. | 1885. 
8vo. pp. 1-382. Plates, 1-8; 7 figures. 

The official report on the ornithological collection made by the author during his travels in 

Kamtschatka, 1882-’83. The first part of the book treats of the species collected ; the second 

part contains a list of all the species reported to inhabit Kamtschatka ; the third part em- 

braces the ‘‘conclusions,” being a summary of the composition of the avifauna, the migra- 

tions, etc. 
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LEONHARD STEJNEGER. ‘‘Toporok ”, Tufted Puffin: Lunda cirrhata, Pall. 
Random Notes on Natural History, 11, 1886, pp. 17-19. 

Editorial reprint from Bulietin No. 29, U.S. National Museum. 

LEONHARD STEJNEGER. Notes on some apparently preoccupied Ornithological Ge- 

neric Names. ; 
Proc. U. S. Nat. Mus., vit, Sept. 14, 1885, pp. 409-410. 

Clangula Flem. as applied to the Golden-eyes is preoccupied by Leach for Harelda ; Glau- 

cionetta is proposed as a substitute; Canmce Reichenb., previously applied to a dipterous in- 

sect, changed to Canachites. 

LEONHARD STEJNEGER. Articles Picarie (except Humming-birds) and Passeres. 
The Standard Natural History, 1v, 1885, pp. 368-441 and 458-547. 

To a great extent based on material in the Museum. Fig. 197e and fig. 235 are drawn from 

specimens in the Museum collection. 

LEONHARD STEJNEGER. Grieve on the Great Auk, or Garefowl. (Review.) 
The Auk, U1, Apr., 1886, pp. 262-263. 

LEONHARD STEJNEGER. Meves, on the size and color of the eyes of European birds. 

(Review.) 
The Auk, wt, April, 1886, pp. 265-266. 

LEONHARD STEJNEGER. Analecta Ornithologica. Sixth series. XXIX. Jacana con- 

tra Parra. Xxx. Colymbus nigricollis, not a North American Bird. xxx1. ‘‘Simo- 

rhynchus Merrem, 1819.” xxxir. Dendroica vigorsii (Aud.). 

The Auk, 11, Oct., 1885, pp. 337-343. 

LEONHARD STEJNEGER. On the alleged Occurrence of the Pacific Eider in Labrador. 
The Auk, i, Oct., 1885, p. 386. 

Refers to Degland and Gerbe’s statement in relation to specimens of ‘‘ Somateria mollissima ” 

from Newfoundland having a V-shaped mark on the throat. 

LEONHARD STEJNEGER. Letter to Dr. B. H. Warren, in reply to inquiries concerning 

food-habits of Hawks and Owls. 
Daily Local News (West Chester, Pa.), March 5, 1886. 

Reprinted in Forest and Stream. XxXvi, No. 9. March 25, 1885, p. 164. 

Pronounces the idea of systematically persecuting the majority of Hawks and Owls ‘‘ simply 

preposterous,” and advocates the speedy repeal of the act of June 3, 1885, of the laws of Penn- 

sylvania, ‘‘since most of the birds alluded to are among the very best friends of the farmer.” 

LEONHARD STEJNFGER. Vitus I. Bering og de Russiske Opdagelsesrejser fra 1725-43. 

Af P. Lauridsen. (Review.) 
Naturen: Dec., 1885, pp. 194, 195. 

LEONHARD STEJNEGER. Fotografiske Papirnegativer. 
Naturen, X, June, 1886, pp. 92, 93. 

LEONHARD STEJNEGER. Fra det yderste Osten. | v | Rejsebreve | af | Leonhard 

Stejneger. | — | (Separataftryk af ‘‘Naturen,” 1885-1886.) | — | Kristiania.— 

Grondahl & Séns, Bogtrykkeri. | 
8vo. pp. 1-51. 

Also as Fra det yderste Osten. v. En Baadtur rundt Barings-d6en. Naturen: 1885, pp. 150- 

157 and 167-174; 1886, pp. 33-86 and 49-52. 

A popular account of the author's circumnavigation of Bering Island in the autumn of 1883. 

See also under American Ornithologists’ Union. 

E. STERLING. Salmon in the Columbia. 
Forest and Stream, XXV, 9, Sept. 24, 1885, p. 168. 

LIVINGSTON STONE. The trout of Sunapee Lake. 
Forest and Stream, XXVI, 11, April 8, 1886, p. 208. 

JAMES G. SWAN. Notes on the Black Cod of the North Pacific Ocean. 
Bull. U.S. Fish Com., V, pp. 225-234. 

FREDERICK W. TRUE. Contributions to the history of the Commander Islands, No. 5. 

Description of a new species of Mesoplodon, M. Stejnegeri, from Bering Island. 
Proc. U.S. Nat. Mus., vut, Oct. 19, 1885, pp. 584, 585, plate Xxv. 

FREDERICK W. TRUE. A note upon the Hyperoodon semijunctus of Cope, 
Proc. U.S. Nat. Mus., vutt, Oct. 19, 1885, pp. 587-589, one cut. 
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FREDERICK W. TRUE. Suggestions to the keepers of the United States Life-Saving 

stations, light-houses, and light-ships, and to other observers, relative to the best 

means of collecting and preserving specimens of whales and porpoises, 
Report of the United States Commissioner of Fish and Fisheries, 1883 [1885]. pp. 1157-1182. 

Plates 11. Five figures. Special index. 

(Published also as a separate, with title-page and separate paging.) 

FREDERICK W.TRuE. A rare Dolphin. 
Science, v1, No. 128, July 17, 1885, p. 44. 

FREDERICK W. TRuE. The British Museum of Natural History. 
Science, v1, No. 132, Aug. 14, 1885, pp. 127-130. 

FREDERICK W. TRUE. A means of distinguishing the Canada lynx from the Bay 

lynx. 
Science, vul, No. 169, April 30, 1886, p. 396. 

Gives certain cranial characters, which render ZL. canadensis readily distinguishable from LD. 

rufus and its varieties. 

FREDERICK W. TRUE. A task for Anatomists. 
Science, vit, No. 171, May 14, 1886, pp. 428-429. 

Lucien M. TuRNER. Hawk and Owl. 
Forest and Stream, XXVI, No. 9, March 25, 1885, pp. 163-164. 

Treats of their value to farmers. 

Lucren M. TurRNER. List of the Birds of Labrador, including Ungava, East Main, 

Moose, and Gulf Districts of the Hudson Bay Company, together with the Island 

of Anticosti. 
Proc. U.S. Nat. Mus., vii, July 13, 1885, pp. 233-254. 

A. E. VERRILL. Notice of recent additions to the Marine Invertebrata of the north- 

eastern coast of America, with descriptions of new genera and species and critical 

remarks on others. Part V.—Annelida, Echinodermata, Hydroida, Tunicata. 
Proc. U. S. Nat. Mus., vii, Sept. 17 and 22, 1885, pp. 424-448. 

One new genus of Annelids, Ophioglycera, is described on page 436. The following species 

are also described in greater or less detail : 

ANNELIDA. 
Page. 
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JEU CTGHER CUT OG NV = Bacon cc POCONO DOC OO0 HS SH eOTO NS ORSOSOOCRSSEEr 429 
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ECHINODERMATA 
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ECHINODERMATA—continued. 
Page 
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TUNICATA. 
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CuHarRLes D. Watcotr. Note on some Paleozoic Pteropods. 
Amer. Journ. Sci., XXX, July, 1885, pp. 17-21. Also as a separate. 

F. L. WASHBURN. Deep-sea dredging on the United States steamer Albatross. 
Trans. Am. Fish. Soc., 1886, p.17. 

SAMUEL WEBBER. Trout of Sunapee Lake. 
Forest and Stream, XXVI, 3, Feb. 11, 1886, p. 51. 

SAMUEL WEBBER. The new trout of Sunapee Lake. 
Forest and Stream, XXVI, 8, Mar. 18, 1886, p. 149. 

SAMUEL WEBBER. The trout of Sunapee Lake. 
Forest and Stream, XXVI, 11, Apr. 8, 1886, p. 208. 

CuarLes A. WuHitE. On the fresh-water invertebrates of the North American 

Jurassic. 
Bulletin U.S. Geological Survey, No. 29, pp. 1-24 (695-712), pl. I-Iv. 

Henry S. WILLIAMS. On the classification of the Upper Devonian. 
Proc. Amer. Assoc. Adv. Sci., XXXIV, Aug., 1885, pp. 222-234. 

8. S. Wooparp. The trout of Sunapee Lake. 
Forest and Stream, XXV1I, 15, May 6, 1886, p. 287. 
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LIST OF ACCESSIONS TO THE U. 8S. NATIONAL MUSEUM DURING THE 

YEAR ENDING JUNE 30, 1886, TOGETHER WITH DESCRIP- 

TIVE NOTES AND INDICES, 
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INTRODUCTORY NOTE. 

The following order has been observed in the description of each 

object or group of objects in the list of accessions: 

(1) Name of specimen or of the class to which related. 
(2) Description of specimen, with locality whence obtained. 

(3) Name of sender, with address. 
(4) Current accession number in the Museum Register. 

(5) The calendar year in which received. 
(6) The number of the department to which the accession has been 

assigned, these numbers corresponding with those given in the classi- 

fication of the scientific departments. 
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LIST OF ACCESSIONS.* 

INSECT, Citheronia regalis. 

A. B. HARING, Frenchtown, New Jersey. 16209. 785. (xX) 

YELLOW CALCITE, for examination. 

JAMES F. Douatas, Tyler, Texas. 16210. ’85. (Xv1I) 

HABITACULUM of the cicada, and chimney of Cicada septendecim. 

S.M.SENER, Lancaster, Pennsylvania. 16211. 785, (xX) 

BirDs (23 specimens, 14 species), from Richland County, Illinois. 
IQe ROBERT RIDGWAY, Smithsonian Institution. 16212. ’85. (v,A) 

Birps’ NEST SAND EGGs. Seiurus motacilla (nest and 6 eggs), Pipilo erythrophthalmus 

(nest and 3 eggs), Agelaius pheniceus (nest and 4 eggs), Empidonax trailli (nest 

and 4eges), Geothlypis trichas (nest and 4ege¢s), Rallus elegans (nest and 11 eggs), 

Empidonax acadicus (1 nest), Vireo noveboracensis (1 nest), from Indiana and 

Iinois. 

RoBERT Ripeway, U.S. National Museum. 16212. 785. (v,B) 

MINERALS exhibited by U.S. General Land Office at the New Orleans Exposition, 1884. 

U.S. GENERAL LAND OFFICE, Washington. 16213. 785. (Xv1) 

ORES. 

U.S. GENERAL LAND OFFICE, Washington. 16213. 785. (XVIII) 

BUILDING STONES. 

U. S. GENERAL LAND OFFICE, Washington. 16213. ’85. (XVII) 

BRITISH EXCHEQUER TALLY. (Described in this Report, Part 1, page 64). 

A.W. FRANKS, British Museum. (Through W. T. Thiselton Dyer.) 16214. 

1853 (@) 

TUFT-EARED SQUIRREL, Sciwrus aberti (skin). 

Dr. R. W. SHUFELDT, U.S. Army, Fort Wingate, New Mexico. 16215. ’85. (iv) 

Brrp, Icterus galbula, in the flesh, for identification. 

JAMES W. RoGAN, Rogersville, Tennessee. 16216. ’85. (V, A) 

Grass, Sorghum nutans, Gray, for examination. 

JAMES W. ROGAN, Rogersville, Tennessee. 16216. 785. (XV) 

Insect, Dynastes tityus, Linn., for identification. 

CHARLES BALL, Waverly, Tennessee. (Through Mrs. M, E. Sawyer.) 16217, 

4283 (0:9) 

Ova of fish, reptiles, sharks, and insects; fish ovaries and spermaries. 

Miss Rosa SMITH, San Diego, California. 16218. 785. (xx1) 

Fisues, Frotelis smaragdus, Mugil, Zygonectes auroguttatus, Z. nottii, Heterandria 

ommata, Etheostoma davisoni, from Ftorida. 

O. P. Hay, Irvington, Indiama. 16219. 785. (vil) 

TARANTULA SPIDER, belonging to the genus Chaleroma, Auss., the species being prob- 

ably undescribed. 

J.B. Bowman, Aleman, New Mexico. 16220. 785. (x) 

*When the locality of an accession is the same as the address of the sender, no 

mention. of locality is made in connection with the description of the accession. 
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Birps (13 specimens, 9 species), Parus inornatus griseus, P. montanus, Spinus pinus, 

Poocetes gramineus confinis, Spizella socialis arizone, Amphispiza belli nevadensis, 

Junco annectens, J. caniceps, Dryohates villosus harrisii. 

Dr. R. W. SHUFELDT, U. S. Army, Fort Wingate, New Mexico. 16221. ’85. 

(V, A) 
PLANTS, Urtica gracilis. 

FELIX FREMEREY, Newark, New Jersey. 16222. ’85. (1) 

IRON ORE. 
C. E. Corrin, Muirkirk, Maryland. 16223. 785. (xvi) 

FUNGUS. 

H. C. Lay, Jr., Telluride, Colorado. 16224. ’85. (XV) 

STONE IMPLEMENTS. Leaf-shaped implement, arrowheads (3), polished celts (3), 

grooved axe, and arude or unfinished pierced tablet. 

Dr. E. C. BLack, Wheatland, Indiana. 16225. 785. (III, A) 

SILICIFIED Woop, chalcedony nodule, fragment of drusy quartz on silicified wood 

and fragment of chalcedony. 

Dr. E.C. Buack, Telluride, Colorado. 16225. ’85. (xvI) 

FRESH-WATER MuSSELS, Unio (10 species), and a few other river shells. 

Miss JuLIA Buack, Wheatland, Indiana. 16226. ’85. (1x) 

STALAGMITIC DEposIt, containing bones of mammals; from Todd’s limekiln quarry, 

near Cartersville, Georgia. 

U.S. GEOLOGICAL SURVEY, Washington. 16227. 785. (Iv) 

AMERICAN JUTE, probably Scirpus validus; fiber and pulp. 

FRANCIS JEFFEREY, Ketchum, Alturas County, Idaho. 16228. 785. (1) 

KNiIFE used by fishermen on Lake Erie in the vicinity of Cleveland and Sandusky. 

CHARLES Cawoop, Cleveland, Ohio. 16229. ’85. (1) 

GRAPSOID CRAB, probably Sesarina, young ; from Cape San Antonio, Cuba. 

L. S. Foster, New York City. 16230. ’85. (x1) 

BARITE (4 fragments). 
C.M. Gitmors, Alexandria, Virginia. 16231. 785. (XvI) 

SEALING Wax. Supplementary to accession 15971. * 

DENNISON MANUFACTURING COMPANY, Philadelphia, Pennsylvania. 16232. 

4852) (() 

ANTIQUITIES, from France.t 

THOMAS WILSON, United States Consul, Nice, France. 16233. 735. (11) 

Pia 1RON and infusible slag, for examination. 

JOHN J. WEIMER, Stoutsville, Ohio. 16234. °85. (xvIII) 

YELLOW-HEADED BLACKBIRD, Xanthocephalus icterocephalus, in the flesh. 

J. B. Bowman, Aleman, New Mexico. 16235. ’85. (V,A) 

SpiwER, probably a new species. Will be described by Dr. George Marx as Thalero- 

mata niger. 

J. B. Bowman, Aleman, New Mexico. 16235. 785. (x) 

KINKAJOU, Cercoleptes caudivolvulus (alive), from South America. 

Mrs. OLIVER T. MILLER, Brooklyn, New York. 16236. 785. (iV) 

MINIATURE STATUETTE of ‘‘ Liberty Enlightening the World” (6 inches in height). 

AMERICAN COMMITTEE OF THE STATUE OF LIBERTY (through Richard Butler, 

secretary). 16237. ’85. (1) 

* A list of samples was published in the Museum Report, 1885, p. 206. 

t The boxes containing this coHection have not yet been unpacked. 
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CASSIN’S Fincu, Peucwa cassini (skin), and Golden-fronted Woodpecker, Centurus auri- 

Jrons (2 skins), from Bexar County, Texas. (Exchange.) 

TromMas McILwralIta, Hamilton, Ontario, Canada. 16238. 785. (v, A) 

STIBNITE, manganese, novaculite, and coal.* 

Dr. J. Guy Lewis, Little Rock, Arkansas. 16239. ’85. (xvi) 

GOLD ORE from Georgia and copper ore from Tennessee. 

WILLIAM Beat, Murphy, North Carolina. 16240. ’85. (xvutr) 

OrEs.* (Exchange. ) 

Lewis R. SHarp, Leadville, Colorado. 16241. ’85. (xvurr) 

GOLD AND SILVER OREs.* 

Dr. WILLIAM HALL, Central City, Colorado. 16242. ’85. (xvut) 

ANTIMONY, mercury, tin, and iron ores. (Exchange.) 

Prof. HENRY G. Hanks, San Francisco, California. 16243. ’85. (XvIIr) 

KrRuUpPP STEEL made by the Krupp dephosphorizing process. 

CAMBRIA IRON COMPANY, Johnstown, Pennsylvania. 16244. ’85. (xvi) 

Mica, and tin ore from the Black Hills. 

R. E. FLEMING, Mandarin, Dakota. 16245. ’85. (xvuim) 

QUARTZITE, from Sioux Falls, Dakota (2 specimens); concretion, from Cannon Ball 

River, Dakota, and a large block of volcanic breccia. 

R. E. FLEMING, Mandarin, Dakota. 16245. ’85. (xvut) 

MANGANESE, iron, and corundum.* (Exchange.) 

N. P. Pratt, Atlanta, Georgia. 16246. 785. (xvut1) 

OnreEs,* a large and valuable collection. 

Co]. GEorGE L.SHoup, Salmon City, Idaho. 16247. 7385. (xvun) 

COAL, a large collection, including 8 sections of veins. 

Prof. J. R. Procror, Lexington, Kentucky. 16248. ‘85. (xvi11) 

LEAD, silver, and copper ores.* 

W. A. CLARK, Butte, Montana. 16249. ’85. (xviIr) 

SILVER and lead ores.* 

-JOHN S. Harris, Helena, Montana. 16250. ’8. (xvur 

TRON ORE and gypsum.* 

F. W. NoBLE, Detroit, Michigan. 16251. ’85. (xXvuIr) 

ORES and a series of pictures illustrating mining scenes.* 

W. M. HavENor, Reno, Nevada. 16252. 785. (xvumr) 

SILVER and iron ores.* 

Prof. N. SpatTcreR, Las Cruces, New Mexico. 16253. 85. (xvi) 

ZINc. (Exchange.)* 

Prof. GEORGE J. Cook, New Brunswick, New Jersey. 16254. 7385. (xvii) 

Ores.* 

J.C. Swasu, Union, Oregon. 16255. 785. (xvi) 

InON and copper ores.* 

A. J. McWuIrTER, Nashville, Tennessee. 16256. 785. (xvi) 

CoaL.* 

F. E. ROESLER, Dallas, Texas. 16257. ’85. (xvuqz) 

IRON and copper, from North Carolina and Tennessee. * 

C. H. WARING, Knoxville, Tennessee. 16258. 785. (xvutr) 

Fossit STEMS (2 specimens), from Ozark Mountains. 

C. F. Brown, Hot Springs, Arkansas. 16260. ’85. (xiv) 

* Received from the New Orleans Exposition, 

H, Mis, 170, pt. 2—45 
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SMOKY QUAKIZ, quartz crystals, quartz and hematite, wavellite on quartzite, wavel- 
lite on a quartz crystal, limonite pseudomorph after pyrite, melanite in magnet- 

ite, paramorphs of rutile after arkansite, and quartz pseudomorphs. 

C. F. Brown, Hot Springs, Arkansas. 16260. ’85. (XVI) 

ZEBRA, Lquus burchelli, in the flesh. 

BaRNUM, BalLey & HurcHinson, Bridgeport, Connecticut. 16261. 785. (Iv) 

COMMON Carrot, Daucus carota, L. 

Mrs. J. A. IIENSHALL, Cynthiana, Kentucky. 16262. ’85. (xv) 

CALLINECTES with oyster attached. 

SAMUEL P. WALTER, Washington. 16263. 785. (XI) 

BLUE STONE Coke, from West Virginia. 

Maj. JED. Horcukiss, Staunton, Virginia. 16264. 785. (xvut) 

STONE Morrar, from Allenton, Alabama. 

L. C. JOHNSON, U.S. Geological Survey. 16265. 785. (11) 

CALCITE AND HEMATITE, and quartz containing magnetite and mica. 

W.H. StrpuEns, Hiner, Texas. 16266. ’85. (xv1) 

Lanp Torroise, for examination. 

FRANK C. PreEscort, Tombstone, Arizona. 16267. 735. (V1) 

Birps, from Southern Mexico. Mimus polyglottos, Campylorhynchus brunneicapillus (2 

specimens), Basileuterus rufifrons, Piranga hepatica, Carpodacus rhodocolpus, 

Peucwa mexicana, Poocetes confinis, Pipilo fuscus, Sturnella mexicana, Icterus pari- 

sorum, [cterus cucullatus, Pyrocephalus mexricanus, Centurus aurifrons, Coccyzus ameri- 

canus, Ceryle americana, Asio wilsonianus, Circus hudsonius, Parabuteo harrisi, 

Melopelia leucoptera, Totanus melanoleucus, Recurvirostra americana, ITonornis mar- 

tinica, Chaulelasmus streperus, Mareca americana, Aythya vallisneria, dchmopho. 

rus clarkii, Speotyto hypogwa (28 specimens, 27 species). 

Prof. ALFRED DuGEs, Guanajuato, Mexico. 16268. 785. (Vv, A) 

Birps’ Eaas, Campylorhynchus brunneicapillus. 

Prof. ALFRED DuG&S, Guanajuato, Mexico. 16263. 785. (v,B) 

MEXICAN JACANA, Parra gymnostoma (skeleton). 

Prof. ALFRED DuGks, Guanajuato, Mexico. 16263. 735. (XIL) 

PLANTS, for identification. 

Prof. ALFRED DuG&s, Guanajuato, Mexico. 16263. 735. (xv) 

Bats, Vespertilio albescens (27 specimens), and cast of a tooth of Hipparion. 

Prof. ALFRED DuGis, Guanajuato, Mexico. 16268. 735. (IX) 

FisuEs, Amiurus dugesii, Myxostoma austrinum, Goodea atripinnis, Zophendum australe, 

Baocetus, Diodon liturosus; also a bill of starfish, Pristis. 

Prof. ALFRED DuG&s, Guanajuato, Mexico. 10268. 785. (VII) 

OPAL (21 small pieces). 

Prof. ALFRED DuGEs, Guanajuato, Mexico. 16268. ‘85. (Xv1) 

Cora. starfish, and sea urchins. 

Prof. ALFRED DuGhs. Guanajuato, Mexico. 16263. 735. (X1) 

NEPTILES. 5 

Prof. ALFRED DuGis, Guanajuato, Mexico. 16268. ?85. (v1) 

MoLLusks, Cypraa cervina Lam., C. albuginosa Gray, Busycon perversum L., Tivela pla- 

nalata Sby., Ostrea iridescens Gray (variety), and operculum of Tasciolaria 
princeps, Sby. 

Prof. ALFRED DuGks, Guanajuato, Mexico, 16268. 785. (Ix) 
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AMALGAM, taken from the stomach of a mule working at amine. ‘ These mutes ac- 

quire the habit of licking up the salty sediments which they tread under foot. 

After death, lamps of amalgam, sometimes weighing several pounds, are often 

found in the abdominal cavity.?* 

Prof. ALFRED DuG&s, Guanajuato, Mexico. 16268. ’85. (xvi) j 

Insects. A collection containing larve and pup, cocoons, nest, and 4 imagos of 

Clisiocampa incurva H, Edw., pupashell of Cicadasp., Stenopelmatus sp., Tencbrionid 

larva, near Centronopus calcarata, Metriopelma breyeri, Epeira mammata (?), Lycosa 

sp., Heteropoda ventoria, Attus sp. (2), <dtius smaragdeus, A. cardinalis, Phrynis 

semilunaris Koch, Acrosoma spinosa Hentz, aad A. rugosa, from Mexico. 

Prof. ALFRED DuG&s, Guanajuato, Mexico. 16268. ’85. (xX) 

D10voON, caught in a trap set for cunners. 

W. A. WiLcox, Gloucester, Massachusetts. 16269. ’85. (vil) 

COMMON MOLE, Scalops aquaticus, and Bat, Vespertilio carolii. 

J. and C. WALKER, Olney, Illinois. 16270. ’85. (iv) 

Reprives, Bascanium constrictor, Heterodon, Ophibolus, Tropidonotus, Hutenia, Cyclo- 

phis, Coluber, Rana, and Bufo. 

J.and C. WALKER, Olney, Dllinois. 16270. ’85. (v1) 

BARRED OWL, Syrnium nebulosum alleni, juv. New to the National Museum collection. 

J.H. Batty and E.C.GREENWOoOOD (through Robert Ridgway). 16271. 785. 

(V, A) 

NODULE OF PYRITE altering into Limonite ; for examination. 

JOUN J. CHIPLEY, Moorefield, Hardy County, West Virginia. 16272. 785. 

(XVI) 

FunGus, Polyporus, cut from surface of a hickory. 

J.B. DEATHERIDGE, Flint Hill, Virginia. 16273. ’85. (xv) 

STONE CARVING (cast), in shape of human head. A very remarkable specimen. (Orig- 

inal returned.) 

NATURAL SCIENCE ASSOCIATION, Staten Island, New York. 16274. 785. (111) 

STURGEON, Acipenser brevirostris. (Skeleton. ) 

(Donor unknown). 16275. 785. (x11) 

ALTERED SANDSTONE and shales containing particles of mica, also fossil coral; for ex- 
amination. 

FRANK HEREFORD, Union, Monroe County, West Virginia. 16276. 785. (Xv) 

SANDSTONE, polished one side by glacial or other action, from Newfoundland. 

WILLARD NYE, Jr., New Bedford, Massachusetts. 16277. ’85. (Xvi) 

Scapnoip and cuneiform magnum from the right hock (tarsus) of Hquus caballus. 

A. Is. ANDERSON, Boulder, Colorado. 16278. ’85. (Iv) 

ELASTIC, a piece 114 inches long taken from a mackerel in whose flesh it was nearly 

all imbedded. 

I. C. YOUNG, Wellfleet, Massachusetts (through W. A. Wilcox). 16279. ’85. (1) 

Bat, Vespertilio serotinus. 

MIDDLETON Situ, Washington, District of Columbia. 16280. 785. (1v) 

BEETLE, Creophilus villosus. 

Dr. T. UW. BEAN, U.S. National Museum. 16281. ’85.° (x) 

MICE AND SHREWS, Sorex sp., Hesperomys leucopus, and Arvicola riparius, from Pat- 

chogue, Long Island. 

Dr. T. H. BEAN, U.S. National Museum. 16281. ’85. (iv) 

Mvsk-rat, fiber zibethicus, from Bainbridge, Pennsylvania. 

m.G. GALBRAITH, Wrightsville, Pennsylvania. 16282. 785. (1Vv) 

* Translation of a portion of a letter from Professor Dugds accompanying the col- 
lection. : 
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OLD Squaw Duck, Harelda hyemalis, from Piney Point, Maryland. 

H. M. Smiru, U.S. National Museum. 16283. 785. (vV, 4) 

Quartz ChYSTALS, and quartz crystals containing bubbles (596 specimens, 1053 

pieces), from near Hot Springs. 
W. W. Morrison, Little Rock, Arkansas. 16284. 785. (xvi) 

SALTS obtained by boiling water from a well. 

M. E. Morean, Gratz, Owen County, Kentucky. 16285. 785. (xv1) 

SILICEOUS SANDSTONE, for examination. 

T. F. KUMMERFIELD, Minden, Iowa. 16286. ’85. (ximl, A) 

PONDWEED, Potamogeton natans L. ;. for examination. 

3ENNETT B. GOODMAN, Covington, Tennessee. 16287. 785. (xv) 

Morars of a horse, and Epiphysis of the humerus, probably of a horse or cow. 

JOUN H. Camp, Herring, Allen County, Ohio. 16258. ’85. (1v) 

SPHALERITE CRYSTALS on magnesian limestone. 

Joun H. Camp, Herring, Allen County, Ohio. 16283 ’85. (xvi) 

CysaTiuOriryLLoIpD CoRAL, Silurian. 

Joun H. Camp, Herring, Allen County, Ohio. 16288. 735. (xu, B) 

Insect, Nephela pleonipes. 

R. 8S. OWEN, Tuscaloosa, Alabama. 16289. ’&5. (x) 

STONE CARVINGS, pottery, copper ax, and obsidian. 

Louis H. AyM&, Oaxaca, Mexico. 16290. 785. (111) 

WESTERN BULL SNAKE, Pityophis elejans. 

GUSTAV EISEN, Fresno City, California. 16291. 785. (v1) 

VIsHEs, Carapus sp., and Fundulus platycephalus. 

GUSTAV EISEN, Fresno City, California. 16291. ’8. (vit) 

Frsues,* a collection of Cuban species, including many types. 

FELIPE Porky, Havana, Cuba. 16292. ’85. (vil) 

ALEUTIAN WALLET, from Alta Island. 

Dr. T. H. BEAN, U.S. National Museum. 16293. 7385. (11, B) 

GOLD AND COPPER ORES, corundum, and coal. 

Col. P. M. Witson, Raleigh, North Carolina. 16294. ’385. (xvi) 

BUILDING STONES and adobe. 

¥. E. ROESLER, Dallas, Texas. 16295. 7°85. (xvi) 

ELepuant, Llephas indicus, adalt. 

Barnum, BaiLteY & HuTCHINSON, Keene, New Hampshire. 16296. 785. (Iv) 

LIMESTONE, for examination. 

Hon. FRANK Herrrorp, Union, Monroe County, West Virginia. 16297. 785. 

(XVII) 

EaGc-Case of mollusk, Busycon carica ; for examination. 

J.L.McCaurs, Benton, Texas. 16298. ’85. (Ix) 

On, for examination. 

Hon. C.M. SHELLEY, Washington. 16299. ’85. (XVII) 

Fossins, Delphyris lynx, Eichwald (2 specimens), Orthis lestudianaria, Dalman (4 

specimens), Leptana deltvidea, Cox (8 specimens), and Zygospira recurvirostra, 

Hall (5 specimens). From Trenton Falls, New York. 

2. B.C. SteEarNS, U.S. National Museum. 16300. 785. (x1I1) 

*Jor further information concerning this accession, see report:qn department of 

fishes, p. 168, 
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Tron ORE containing manganese, several rocks, chrome iron ore, rock containing chro- 

mium and antimony. 

Joun W. McGes, Seattle, Washington. 16301. 785. (xvi) 

BLACK CHINNED SPARROW, Spizellaatrigularis (6 specimens): and plumed quail, Oreor- 

tyx picta (2 specimens). A vefy valuable contribution, nearly doubling the Mu- 

seum series of the former species. 
Forest BALL, San Bernardino, California. 16302. 785. (Vv, A) 

Nest and eggs (2) of Swainson’s Warbler, Helinaia swainsonii. The first ever col- 

lected. (Purchased. ) 

WILLIAM Brewster, Cambridge, Massachusetts. 16303. 785, (Vv, B) 

KinG SNAKE, Ophibolus getulus, from the Distriet of Columbia. 

H. W. Hensuaw, U.S. Geological Survey. 16304. ’85. (v1) 

Warer from an artesian well. 

J. SEMONSON, Gainesville, Florida. 16305. 785. (Xvr) 

Insect, from Mississippi. 

16306. 785. (x) 

MARINE SHELLS (10 species), from the west coast of Madagascar. 

Lieut. M. A.SHUFELDT, U.S. Navy. 16307. 785. (rx) 

MOLyYBDENITE, for examination. 

OVERHOLT and TRUE: Salides, Colorado. 16308. 785. (XVIII) 

FRESH-WATER AND MARINE SHELLS, from Kodiak, collected by W. J. Fisher. 

R. E.C. Srearns, U.S. National Museum. 16309. 785. (1X) 

AMERICAN HERCULES BEETLE, Dynastes tityus, Linn. 

Joun S. WEBB: Disputanta, Virginia. 16310. ’85. (Xx) 

ETHNOLOGICAL OBJECTS, from Japan. (Nxchange.) 

BUREAU OF EDUCATION, Tokyo, Japan. 16311. 7°85. (1, 4) 

KANGAROO, Halmaturus bennetti, in the flesh. 

ZOOLOGICAL SOCIETY OF PHILADELPHIA. (Through Arthur Edwin Brown, 

Esq.) 16312. 85. (Iv) 
DANALITE, cyrtolite, eryophyllite, annite, fergusonite, magnetite, fluorite, hematite, 

amazon-stone and orthoclase. (Exchange. ) 

WILLIAM J. KNOWLTON, Boston, Massachusetts. 16313. 785. (Xv) 

Toracco HoGSHEAD and frame, used in Virginia in 1780; weight 375 pounds. 

Judge A. H. HAGNER, Washington, 16314. 785. (II, A) 

Bitw-visn, Tetrapturus albidus, from Rhode Island. 

JosepH WHARTON, Newport, Rhode Island. 16315. °85. (vir) 

Honrn-Tain, Tremex columba, Linn. 

W.L. WittraMs, Windsor, North Carolina. 16316. 785. (x) 

Scorpion, Spectrum mygale, larva of sphinx, and 2 species of ants. 

Dr. J. F. Bransrorp, U.S. Navy (through A. G. Menocal, C. K.). 16 

tet {@:<)) 

isis, Tetragonopterus fasciatus, from Nicaragua. 

Dr. J. F. BRANSFORD, U.S. Navy (through A. G. Menocal, C. E.). 1631 

(VII) 

WING AND CREST of Crax globicera?, from Nicaragua. 

Dr. J. F. BRANSFORD, U.S. Navy (through A. G. Menoeal, C. E.). 16317. 

(Vv, A) 
REPTILES, JTelicina sp. (6 specimens), from Nicaragua. 

Dr. J. F. BRANsForD, U.S. Navy (through A. G. Menocal, C. B.). 16317. 

(v1) 

~! 

ow 
obd. 

BD. 

13D. 

85. 
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ARCHAZOLOGICAL OBJECTS, flint hammer-stones, flint cores, rude implements, cutting 
and drilling tools, and a large anvil-stone; from Licking County, Ohio. 

Ky. Q. SmirH, Augusta, Kentucky. 16318. ’85. (II, A) 

BIRD-SKINS (50 specimens, 41 species), from various localities. (Exchange.) 

CHARLES K. WORTHEN, Warsaw, Illinois. 16319. 785. (Vv, A) 

BaG-wormM, Thyridopteryx ephemeraformis. » £hYyTiadopleryx ef 
S. O. DEOVER, Washington. 16320. ’85. (x) 

Fisurs, Pinguipes, Arius, Tylosurus, Polynemus, and head, tail and dorsal fin of Promi- 

crops, from Central America. 

Dr. W. H. Jonzus, U.S. Navy. 16321. 785. (vin) 

WATER SNAKE, from Panama. 

Dr. W. H. Jonus, U.S. Navy. 16321. ’85. (vr) 

Mytitus, Tapes, Turpura, Leucozoina, ete., from Panama, Peru and Chili. 

Dr: W. . Jonus, U.S: Navy. 16321. 785. (x) 

TRON PYRITE in cubes. 
L. M. CLEMENTS, Centreville, Alabama. 16322. 785 (XVIII) 

PLANT, probably Bouvardia ovata, Gray. 

N. A. THOMSON, Victoria, Texas. 16323. 785. (xv) 

SIBERIAN TITMOUSE, Parus cinctus (2 skins), from Yenesai, east Siberia, the first 

specimens received from that country. 

HENRY SEEBOHM, London, England. 16324. 735. (Vv, 4A) 

MODELS OF LIGHT-HOUSES, light-ships, coffer-dam, crib, Minot’s ledge, etc., exhib- 

ited at New Orleans Exposition. 

Ligut-Hovuse Boarp, United States Treasury Department. 16325. 785. (1) 

CRYSTALS OF PYRITE with dirt, hard clay carrying cubes of pyrites, and decomposed 

material colored black by manganese, for examination. 

W. H. RoBINSON, Mariposa, California. 16326. 785. (xvi) 

BirD-sKINS, Pelionetta perspicillata, Colymbus auritus and Ptycorhamphus aleuticus, from 

California. 
Joun MuLLAN, Washington, District of Columbia, 16327. 785. (Vv, A) 

MINK, Putorius vison; Oregon Mole, Scapanus townsendii, and Bat, Nyetimomus macroti 

(skins). 

JoHN MULLAN, Washington, District of Columbia. 16327. 785. (1v) 

Mo.uusk, Chiton kennerlyi, from California. 

JOHN MULLAN, Washington, District of Columbia, 16327. 7385. (1x) 

SPIDER belonging to the Varantuloide and Prionus californicus, Mots. 

Joun MULLAN, Washington, District of Colnmbia, 16327. 785. (1x) 

CRABS (2 specimens) and shell covered with coral, from California. 

JOHN MULIAN, Washington District of Columbia. 16327, 85. — (x1) 

STONE IMPLEMENTS, pipes, gorgets, etc. (6 specimens). Returned. 

Mrs. Mary E. BuriEr, Chillicothe, Ohio. 16328. 785. (11) 

ACADIAN FLYCATCHER, Empidonax acadicus (skin), for identification. 

JOHN E. Ottaway, Amsterdam, New York. 16329. 785. (Vv, A) 

Rock, for examination. 

JoHun T. WHITLOCK, Brandon, Vermont. 16330. 785. (xviml) 

PHOTOGRAPHS of Rosa White Thunder (to show costume), (8 boudoir, 1 negative and 

1 cabinet). 

INDIAN INDbUsTRIAL ScHOOL, Carlisle, Pennsylvania (through Capt. R. H. 

Pratt, U.S. A.). 16331. 785. (II, A) 
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GRECIAN BOWL, from a tomb in Ephesus, and Grecian costume found in a cavern in 

the castle on the island of Kalymnos, Asia Minor. Probably nine centuries old. 

(Deposited. ) 

N. CARANDONIS, Kalymnos, Turkey. 16332. 785. (II, A) 

Sreps of the following ‘plants: Olearia sp. Alectryon excelsum, Solanum auriculare, 

Myoporum Letane, Veronica elliptica, Corynocarpus lavigata, Areca sapida, Pittos- 

permum Buchanani, Leptospermum scoparium, Cordyline Australis, Lophosa tetraptera, 

Pittospermum tenuifolium. 

Dr. WILLIAM F. HoLcoMBE, New York, New York. 16333. 785. (XV) 

Fisu, Coryphena punctulata (skeleton), taken in the North Atlantic. 

U.S. Fish CoMMIssion. 16334. 785. (XII) 

FIsH, Caranx pisquetus (2 skeletons). 

IsaaH SPINDEL, Woods Holl, Massachusetts. 16335, 785, (XII) 

FERRUGINOUS QUARTZ, containing crystals of quartz and scales of hematite. 

JAMES A. WARD, Heth, Douglas County, Missouri. 16336. 785. (XVIII) 

PLANts. A very valuable general collection, containing more than a thousand spe- 

cies; mainly from the West. 

WILLIAM M. Canby, Wilmington, Delaware. 16337. 785. (XV) 

DECOMPOSED ORE. 

GEORGE W. KITTERMAN, Heth, Douglas County, Missouri. 16338. 785. (xvi) 

SAMUELS’ SONG SPARROW, Melospiza fasciata samuelis (8 skins); California Song Spar- 

row, M. heermanni (2 skins); Snowy Plover, Jgialitis nivosa (2 skins) ; California 

Clapper Rail, Rallus obsoletus (8 downy young); and Cassin’s Auk, Ptycorhamphus 

aleuticus (2 skins). 

W. OrTo EMERSON, Haywards, California. 16339. 785. (Vv, 4) 

PARASITIC WORM, taken from a rock-cod. 

Dr. W. H. Rusu, U.S. Coast Survey. 16340. ’385. (xt) 

TOOTH OF HORSE, found in a virgin forest near Lenoir, N. C., with similar objeets, 

and pottery, etc. 

J. M. SPAINHOUR, Lenoir, North Carolina. 16341. ’85. (111) 

DaAMOURITE, margarite, tourmaline, vermiculite, corundum, albite, ripidolite, spinel, 

phlogopite, picrolite, serpentine and drusy quartz; from Chester County, Penn- 

sylvania. 

H. M. InarRaM, U. 8. National Museum. 16342. 785. (xvi) 

MOUNTAIN SHEEP, Black-tailed deer (2 specimens), Alpaca sheep, Llama, Chinese 

sheep, Spotted hyena, Black bear, Mule deer, Three prong-horn antelopes, Mule 

antelope, Peccary, lynx and dog; (23 skins) from various localities. 

MuseEuUM OF COMPARATIVE ZOOLOGY, Cambridge, Massachusetts (through A. 

Agassiz). 16343. 785. (Iv) 

PREHENSILE-TAILED PORCUPINE, Synetheres mexicana, in the flesh. 

W. A. CONKLIN, Central Park Menagerie, New York City. 16344. 785. (Iv) 

REPTILES, Desmognathus nigra, Tropidonotus sipedon, Bufo americanus, Spelerpes ruber, 

and Chelydra serpentina (9 specimens); from Virginia. 

Col. M. McDonatp, U.S. Fish Commission. 16345. 785. (vr) 

SUNFISHES, darters, bass, minnows, trout, suckers, fresh-water sculpins; from Vir- 

ginia. 

Col. M. McDona.p, U.S. Fish Commission. 16345. ’85. (vir) 

CRAYFISHES, worms, and amphipods ; from Virginia. 

Col. M. McDONALD, U. 8. Fish Commission. 16345. (’85). (x1) 

FunGus, from Virginia. 

Col. M. McDona_p, U.S. Fish Commission. 16345. 785. (xv) 
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InsEcTsS, from Virginia. 

Col. M. McDONALD, U.S. Fish Commission. 16345. 785. (1x) 

Fosstt ARGONAUTA in indurated clay, from Lower California. 

C. R. ORcuTT, San Diego, California, 16346. 725. (xm, A) 

Larva of Gasteropacha sp. found under a live-oak tree near Atlantic coast. 

F. W. Lacuicorre, Waverly Mills, Georgetown, South Carolina. 16347. 785. 

(x) 
INSECT, thyssa atrata, 9. 

M. C. Lracn, Nineveh, Virginia. 16348. ’85. (x) 

SANDSTONE containing carbonaceous matter and scales of mica. 

W. A. Exvtis, Saint Albans, West Virginia. 16349. 785. (xviIr) 

FunGus, order Hymenomycetes, probably Agaricus chrysophyllus Fr., hollow stem. 

JOHN SUTHERLAND, 64 Liberty street, New York. 16350. 785. (xv) 

LUMBRICOID WORM. 

L. O. HowarpD, Department of Agriculture. 16351. ’85. (xt) 

FOsSILIFEROUS LIMESTONE, for examination. 

AYERS and HARDMAN, White Pine, West Virginia. 16352. 785. (xv1) 

FOSSILS. 

Dr. J. C. NEAL, Archer, Fla. (through Geological Survey). 16353. 785. (?) 

FISHES.* 

IMPERIAL ACADEMY OF SCIENCES, St. Petersburg, Russia. 16354. 785. (v1) 

SANDSTONE bearing impressions, probably of sticks and grasses. 

C. A. HIRSCHFELDER, Toronto, Canada. 16355. 785. (111) 

IMPURE FELDSPAR. 

P.S. Rexrpus, Doan’s, Texas. 16356. 785. (xXv1) 

TRON PYRITES. 

R. B. SANDLIN, Balloon, Arkansas. 16357. 785. (XVI) 

Bows AND ARROWS, and tools used by Shasta Indians in making same. (Purchased.) 

L. W. GREEN, Baird, Shasta County, California, 16358. ’85. (11, A) 

LARV& of Datana ministra. 

J. C. CaTLIN, Ravenna, Ohio. 16359. 785. (x) 

REPTILES, including representations of Bufo, Rana, Amblystoma, Phrynosoma, Scelopo- 

rus, and Humeces fasciatus (382 specimens). 

Dr. R. W. SHUFELDT, U.S. Army, Fort Wingate, New Mexico. 16360. ’85. (v1) 

Birp Skins; borrowed for study and returned. 

GEORGE N. LAWRENCE, New York City, New York. 16361. 785. (Vv, A) 

RockwoopD PoTTERY (6 specimens). (Exchange.) 

WoMEN’s ART MusEuM ASSOCIATION, Cincinnati, Ohio. 16362. 785. (11, B) 

WATER Moccasin, Tropidonotus sipedon, from District of Columbia, and box tortoise, 

Eutenia sirtalis dorsalis, from Fairfax County, Virginia. 

L. M. TURNER, Smithsonian Institution. 16363. 785. (v1) 

INSECTS (1,103 specimens). 

Dr. R. W. SHUFELDT, U.S. Army, Fort Wingate, New Mexico. 16364. 785. (x) 

RoyAL HORNED CATERPILLAR, Citheronia regalis, uncommon in Illinois. 

E. B. Hox, Cordova, Illinois. 16365, 785. (x) 

PREHENSILE-TAILED PORCUPINE, Synetheres mexicanus, in the flesh. 

W. A. CONKLIN, Central Park, New York. 16366. 785. (Iv) 

GARNETs from Shantung Province, China; found in bed of stream. 

Dr. J. L. HotpMgs. 16367. 785. (Xvt1) 

* For further information concerning this accession sce Report on Department of 

Fishes, page 169. 
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GARNET found in the bed of a small stream in the vicinity of Fungchow, Shantung 

Province, China. 

Dr. J. L. Hotmes (through O.T. Mason). 16368. 785. (XVI) 

TOURMALINE (3 specimens), from Minas Geraes, Brazil; model of a diamond crystal ; 

crystals of feldspar (3); pseudomorph after leucite, from Magnet Cove, Arkansas. 

GEORGE F. Kunz, Hoboken, New Jersey. 16369. 785. (XVI) 

CANCRINITE, elivolite, sodalite (109 specimens), from Litchfield, Maine. (Exchange. ) 

Mrs. A. C. MERCHANT, South Litchfield, Maine. 16370. 785. (XVI) 

Scotcn SNurFF used for “dipping” in the Southern States, said to contain a mild al- 

kali, intended to counteract the acid secretions of the mouth. (Purchased. ) 

Ivery, OWEN & Co., Lynchburgh, Virginia (through W. F. Page). 16371. 

SH}, (Ulta) 

LIZARD and small snake, from Point Reyes, California. 

Dr. C. Hart MERRIAM, Sing Sing, New York. 16372. 785. (vI) 

Fisn. Foetal viviparous perch, Embiotocoid, from Point Reyes, California. 

Dr. C. HarT MERRIAM, Sing Sing, New York. 16372. ’85. (VII) 

CUBAN Parrot, Chrysotis leucocephala, in the flesh. 

W. C. WEEDEN, U.S. National Museum. 16373. ’85. (Vv, A) 

PIPE made of mottled stone. (Exchange.) 

D. S. CARVIN, Lyons, Ohio. 16374. ’85. (11) 

WHITNEY’s PiagMy OWL, Micrathene whitneyi, from Tucson, Arizona. 

ZOOLOGICAL SOCIETY OF PHILADELPHIA (through Arthur Edwin Brown, Esq.), 

16375." 785. (Vv, A) . 

BROWN-HEADED NuTHATCH, Sitia pusilla (3 specimens), and Western Sandpiper, 

Ereunetes occidentalis (3 specimens). 

H.M.Ssiru, U.S. National Museum. 16376. 785. (V, A) 

Nest AND EaGs of Traill’s and Acadian Flycatchers, Ympidonax travllit and FE. acadicus. 

Dr. J. C. Merritt, U.S. Army, Columbus Barracks, Ohio. 16377. 785. (Vv, B) 

Eaas of Franklin’s Gull, Larus franklinii (3 sets). (Exchange. ) 

J. W. PRESTON, Baxter, lowa. 16378. 735. (Vv,B) 

SHALE found in conglomerate and millstone grit, for examination. 

NEWTON DuNYON, Tooele City, Utah. 16379. 785. (xvi) 

ARROWHEADS (10), scrapers (2), and leaf-shaped implements (2). 
K. Q. Smirn, Augusta, Kentucky. 16380, 785. (111) 

ENCE Grp GSOM a Sori (ess) 

PHOTOGRAPHS (10 small plates) of flint implements found at Hakodate, island of Jesso. 

E. AMSDEN, Yokohama, Japan. 16382. 785. (ITI) 

BATs. 

H. L. PRESTON, 2 College avenue, Rochester, New York. 16383. 785. (IV) 

GREEN Herron, Butorides virescens (skin), from District of Columbia. 

CLARENCE BuRKE, 710 HT street, Washington. 16384. 785. (Vv, A) 

CuBAN Parrots, Chrysotis leucocephala (4 specimens), in the flesh. 

W.C. WiuEDEN, U.S. National Museum. 16385. 785. (Vv, A) 

Insects, Mrastria caudefacta (1 specimen), Pyralide@ (2 specimens), and Tineida (1 

specimen). 

HOWARD SHRIVER, Wytheville, Virginia. 16386. 85. (x) 

Rep Bat, Atalapha noveboracensis, in the flesh. 

C. A. STEUVART, Smithsonian Institution. 16387. 785. (1v) 

PLUMBAGO and products froin the graphite works, Bloomingdale, New Jersey. 

BLOOMINGDALE GRAPHITE COMPANY, Bloomingdale, New Jersey. L638. 785, 

(XVII) 
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' Brrvs (35 species, 48 specimens). Several species new to the collection, from various 

localities. 

H. K. Coan, Chicago, Illinois. ,16389. ’85. (Vv, A) 

MISPICKEL, or arsenical pyrite, from Harney Peak district, Dakota. 

SAMUEL ScoTt, Rapid City, Dakota. 16390. ’35. (xvi) 

QUARTZ, impure feldspar, and hornblende. 

J. G. SETTLES, Doans, Texas. 16391. ’85. (XVI) 

INDIAN STRAINER used by Apache Indians in the preparation of ‘ tiswin,” an intox- 

icating drink made from the mesceal plant. 

Maj. B. J. D. IRwin, U.S. Army, Whippie Barracks, Arizona. 16392. 785. (1, A) 

QUARTZ CRYSTAL, and two groups of quartz crystals, from Natural Bridge, Virginia. 

Myron B. W. Hovuan, Washington, District of Columbia. 16393. 785. (xv) 

SERPENTINE ORNAMENT, from San Francisco, California. 

R. E.C. Stearns, U. 8. National Museum. 16394. ’85. (xXv1) 

CRANIA (513) AND SKELETONS (322) representing North American “vertebrates, and 

including birds, mammals, fishes, and reptiles. (xchange.) 

Army Mrpicat Musrum, Washington, District of Columbia, through Dr. John 

S. Billings, U. S. A., Curator. 16395. ’85. (xIr) 

ALUMINUM, illustrating the Frishmuth process of extracting this material from its 

ores. 

Col. WILLIAM E. FRISHMUTH, Philadelphia, Pennsylvania. 16396. 785. (xvuit) 

RICHARDSON’S SPERMOPHILE, Spermophilus richardsoni. 

CHARLES Ruby, Fort D. A. Russell, Wyoming Territory. 16397. ’85. (iv) 

INSECT; for examination and report. 

JOHN C. SCHERMERHORN, Council Bluffs, Iowa. 16398. 785. (Xx) 

Fossil COAL. 

Court HAMILTON, Bunker Hill, West Virginia. 16399. 785. (xIVv) 

Insrcts, from Wytheville, Virginia. 

Col. M. McDonatp, U.S. Fish Commission. 16400. 785. (x) 

CRUSTACEA, from Wytheville, Virginia. 

Col. M. MCDONALD, U.S. Fish Commission. 16400. ’85. (X1) 

MAMMALS, Vesperugo georgianus (2 specimens), from Wytheville, Virginia. 

Col. M. McDonaxp, U.S. Fish Commission. 16400, 785. (IV) 

Bat, Nyctinomus brasiliensis, from Mexico. 

Prof. ALFRED DuGis, Guanajuato, Mexico. 16401. 785, (1v) 

FisHEs, from Mexico. 
Prof. ALFRED DuGks, Guanajuato, Mexico. 16401. 7388. (vir) 

COLEOPTERA, from Mexico. 

Prof. ALFRED DuGiks, Guanajuato, Mexico. 16401. °85. (XxX) 

Birps, Icterus cucullatus 9, Nanthocephalus xanthocephalus, Dendroica wstiva, Phaino- 

pepla nitens, Calamospiza bicolor, Sayornis nigricans, Crotophaga ani, Ortyx graysoni, 

Falco sparverius, Accipiter fuscus, Rhyacophilus solitarius (11 specimens, 11 species). 

Prof. ALFRED DuGhks, Guanajuato, Mexico. 16401. 85. (Vv, A) 

Drevin Fisn, probably Octopus punctatus Gabb., from western coast of Mexico. 

Prof. ALFRED DuG&s, Guanajuato, Mexico. 16401. 785. (1x) 

PLANTS (sent to S. Watson, Harvard University, for identification). 

Prof. ALFRED Ducks, Guanajuato, Mexico. 16401. 785. (Xv) 

Reptites, Llaps fulvius, Eutenia pulchrilatus, and £, sirtopis, from Mexico, 

Prof. ALFRED Ducks, Guanajuato, Mexico. 16401. 7385. (v1) 

Fossit, Baculites ovatus Say, from the Colorado group of the Cretaceous. 

Miss May HatsTep, Lexington, Mississippi. 16402. 785. (xin, A) 

ot 
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Insect, Theraphosoid, probably new. 

J. B. Bowman, Aleman, New Mexico. 16403. ’85. (xX) 

FLEXIBLE SANDSTONE. 

S. M. DuaGer, Banner’s Elk, Watuaga County, North Carolina, 16404, 785. 

(XVII) 

KELP PARCHMENT, prepared for printing; the first made in the United States. 

JAMES G. SWAN, Port Townsend, Washington. 16405. 785, (1) 

KAOLIN (2 specimens), bog iron ore (2 specimens), and compact limonite (44 speci- 

mens). 

Frank Burns, U.S. Geological Survey. 16406. 785. (xvi) 

SPIDER, Epeira, probably viratica, 

ian Is R. Gipss, Jr., 28 Corning street, Charleston, South Carats 16407. 785. 

(x) 
INSECTS (13 vials), from Panama. 

Dr. GEORGE W. NELSON, Mazatlan, Mexico, and Dr. WoLFRED NELSON, New 

York City, New York. 16408. ’8. (x) 

REPTILES, Bufo (1 specimen), and Dendrobates tinctorius (4 specimens), from Panama. 

Dr. GEORGE W. NELSON, Mazatlan, Mexico, and Dr. WoLFRED NELSON, New 

York City, New York. 16408. ’85. (v1) 

Birp, Trochalepteron rufigulare, a species of Timeliida, from the Himalaya Mountains. 

New to the collection. 

GrorGE N. LAWRENCE, New York, New York. 16409. 785, (Vv, A> 

DamouRITE, lepidolite, cookeite, cleavlandite, triphylite, lepidomelane, tripolite, 

topaz, beryl, tourmaline, zircon, muscovite, apatite, vesuvianite, cassiterite, 

gahnite, columbite, etc. (40 specimens). 

N. H. Perry, South Paris, Maine. 16410. ’85. (xvi) 

Insect, “ Walking-stick,” Diapheromera femorata. 

WILLIAM REAR, Nashville, Tennessee. 16411. 85. (x) 

PLANT, Black Knot, Spheria morbosa, also Polyporus sp. 

Mrs. M. E. WING, Charlotte, Vermont. 16412. 785. (XV) 

ETHNOLOGICAL OxsEcTs: Shoes, slippers, stockings, brass penholder, inkstand and 

reed pens, fez caps, cotton skull-caps, hubble-bubble pipe, long pipe-stem, pipe- 

bowls, paper lantern, shepherd’s sheepskin coat, Mohammedan charm, ete., from 

Egypt and the Holy Land. 

Oris BigkELOw, Washington, District of Columbia. 16413. 785. (11, A) 

MAMMALS, Lynx rufus and Cynomys ludovicianus (skins). 

CHARLES K. WORTHEN, Warsaw, Illinois. 16414. ’85. (1v) 

CrayYFisurs, from Wytheville, Virginia. 

Col. M. McDona.p, U.S. Fish Commission. 16415. 785. (x1) 

Funaus, from Wytheville, Virginia. 

Col. M. McDONALD, U.S. Fish Commission. 16415. ’8. (Xv) 

Insects, from Wytheville, Virginia. 

Col. M. McDoNnaLp, U.S. Fish Commission. 16415. 785. (x) 

SHELLS, Physa heterostropha Say, from Wytheville, Virginia. 

Col. M. McDonaLp, U.S. Fish Commission. 16415. 85. (1x) 

Reptiies, Coluber obsoletus, Tropidonotus sipedon, Carphophiops amcnus, Rana cates- 

biana, Bascanium constrictor, Desmognathus fusca, and Spelerpes longicaudus, from 

Wytheville, Virginia. 

Col. M. McDonatp, U.S. Fish Commission. 16415. ’85. (v1) 

Quartz (2 specimens), quartzite, shale, chlorite, and menaccannite (2 specimens), 

from Loudoun County, Virginia. 

F. W. True, U.S. National Museum. 16416. ’85. (xvit) 
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SEALS, Phoca grenlandica (2 skins). 

Dr. C. HART MerriAM, Locust Grove, New York. 16417. 785. (Iv) 

Birps, Turdus pallasi, Vireo olivaceus, Myiarchus crinitus, Empidonax flaviventris, Con- 

topus virens, Sphyropicus varius (7 specimens), from New Hampshire. 

W. H. Fox, Washington, District of Columbia. 16418. ’85. (Vv, A) 

IMPURE QUARTZ, containing pyrite and sphalerite. 

D. W. M. Wriant, Holly Brook, Bland County, Virginia. 16419. 785. (xv1) 

Insects, Macro-lepidoptera (20 species), collected in California by Mr. Charles Fuchs, 

of San Francisco. 

JouN B. Situ, U.S. National Museum. 16420. 785. (x) 

Coprrr ORNAMENT, from a mound in Greenup County, Ky. 

W. KINNEY, Scioto County, Ohio. 16421. 785. (11) 

PISOLITE AND OGLITE, and concretionary forms of calcite. 

A.B. QUINAN, Dillon, Montana. 16422. ’85. (xv1) 

Rocks. (Exchange.) 

H. M. MALLING, Portland, Maine. 16423. ’85. (xvi) 

Fossit PLants, from the coal-measures of Indiana, and casts of plants in coal. 

FLercuur M. Nou, 130 East New York street, Indianapolis, Indiana, (Sent to 

Professor Lesquereaux.) 16424. 785. (XIV) 

CHALCOCITE, bornite, quartz, chalcopyrite, calcite, clay, copal and strontianite (45 

specimens). 

GOVERNMENT OF CosTA Rica (through L. ©. Quintero, United States vice-con- 

sul). 16425. ’85. (xvi) 

RATTLESNAKE, Crotalus confluentus (skin, without head), from Colorado. 

Miss DoTTIE BLACKBURN (through Col. J. Stevenson). 16426. 785. (v1) 

DIABASX, from Lewiston, Maine. 

GEORGE P. MERRILL, U.S. National Museum. 16427. 785. (XvIz) 

LIMESTONE CONGLOMERATE, from West Virginia. 

FRANK SMITH, Cincinnati, Ohio. 16428. 785. (XvuII) 

Ear or Raspit, Lepus sp., with three abnormal horny growths upon it. 

G. Hite, Schulenburgh, Texas. 16429. 785, (IV) 

CEREMONIAL OBJECT of stone nearly rectanguiar, from Madison County, Indiana, 

and ceremonial weapon resembling a double axe, from Jefferson County, Indiana, 

GEORGE SPANGLER, Madison, Indiana. 16430. 785. (111) 

BLACK TOURMALINE, from Ashe County, North Carolina. 

Donor unknown. 16431. 785. (XVI) 

VANADATE OF LEAD, from Zacatecas, Mexico. ‘ 

Dr. H. G. ToRREY, U.S. Mint, New York. 16432. 785. (XVIII) 

AURIFEROUS CALCITE. 

Col. GrorGcE L. Suoup, Salmon City, Idaho, 16433. 7°85. (xvir) 

CRYSTALLINE LENS of a Cephalopod, from Peru. 

GEORGE F’. Kunz, New York, New York. 16434. 785. (1x) 

Fisu, Pterophrynoides histrio, from the Gulf of Mexico. 

Rev. Dr. HINSDALE, Biloxi, Mississippi. 16435. 85. (vil ) , sIp] 

SILICEOUS CONCRETION. 
C.C. HorrMeisTEer, Mossy Creek, Jefferson County, Tennessee. 16436. 785. 

(XVII) 

BIRD-SKINS (29 species, 30 specimens). 

Capt. CHarLEs E. Benpire, U.S. Army, Fort Custer, Montana. 16437, 785. 

(V,A) 
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Birps’ Eaas (24 species), Oroscoptes montanus, Harporhynchus rufus, Anthus iudo- 

vicianus, Icteria virens, Leucosticte australis, Chondestes grammica strigata, Spizella 

breweri, Pipilo maculatus arcticus, Zamelodia melanocephala, Passerina amana, 

Calamospiza bicolor, Agelaius phaniceus, Icterusbullocki, Quiscalus purpureus wneus, 

Corvus frugivorus, Perisoreus obscurus, Eremophila alpestris arenicola, Empidonas 

minimus, Colaples auratus hybridus, Coecyzus erythrophthalmus, Asio americanus, 

Scops asio maxwelliw, Accipiter cooperi, Buteo swainsoni, with two exceptions, from 

the vicinity of Fort Custer, Montana. 

Capt. CHarLEes E. Benprre, U. 8. Army, Fort Custer, Montana. 16437. 785. 

(Vv, B) 

NOTCHED SINKER, rude implements (5), cutters (4), and arrowheads (5). 

A. F. BERLIN, Allentown, Pennsylvania. 16438. 785. (111). 

WATER, for analysis. 

Emzy Taytor, Georgetown, Texas. 16439. 785. (Xv1I) 

CrusTacka, from Waynesborough, Virginia. 

Col. M. McDoNALp, U.S. Fish Commission. 16440. 785. (x1) 

MINNows, trout, darters, bass, sunfishes, suckers, etc.; from Waynesborough, Vit- 

ginia. 

Col. M. McDONALD, U.S. Fish Commission. 16440 ’85. (vit) 

RepriLes, Rana catesbiana (2 specimens) ; from Waynesborough, Virginia. 

Col. M. McDona.p, U.S. Fish Commission. 16440. ’35. (v1) 

SHELLS, immature Vivipara; from Waynesborough, Virginia. 

Col. M. McDonatp, U. 8. Fish Commission. 16440. 785. (1x) 

Spear Heaps (2), and leaf-shaped implements (2), and a copper chisel, of which 

casts were made in the Museum. 

J.L. DeWitt, Newton, Vernon County, Wisconsin. 16441. 785. (111) 

ARCHEOLOGICAL OBJECTS, from France. 

THOMAS WILSON, U.S. Consul, Nice, France. 16442. ’85. (111) 

Insects, Namestra atlantica Git., Hadena devastatrix Brace, H. dubitans Walk.,Chrytolita 

pelrealis Git., Rioula propinqualis Gn., from New York. 

Dr. C. S. McKniqutT, Saranac Lake, New York. 16443. ’85. (x) 

FERRUGINOUS QUARTZITE. 

James P. DickINSON, Guttenberg, Clayton County, New York. 16444. ’85. 

(XVII) ft 

IRIDOSMINE. 

ALLEN D. WoLcort, Randolph, Oregon. 16445. 785. (xXvimr) 

Birpbs, Sialia arctica, Lanius borealis, Carpodacus cassini, Spinus arizona, Pipilo megalo- 

nye Falco richardsoni, Ocyechus vocife-us (9 specimens, 7 species). 

Dr, KR. W. SHuretpT, U. 8. A. Fort Wingate, New Mexico. 16446. ’85. 

(V, A) 

Biack TERN, Hydrochelidon surinamensis (skin) from Tuckanuck Island, Massachusets. 

Wittarp Nye, Jr., New Bedford, Massachusetts. 16447: 785. (v, A) 

Nesv of Blue Grosbeak, Guiraca earulea, from Gainesville, Virginia, with photograph. 

R. RipaGway, U.S. National Museum. 16448. 735. (v, B) 

Parer made from Indian corn fiber. 

SANDERSON SmituH, New Haven, Connecticut. 16449. ’85. (1) 

NECKLACE of old wampum beads, from Mohawk Indians, New York. 

Oris T. Mason, U.S. National Museum. 16450. 785. (xv) 

SERPENTINE (13 specimens) and basalt (4 specimens), from Hoboken, New Jersey. 

GEORGE P. MERRILL, U. 8. National Museum. 16451. 785. (xvit) 

HEWN PLANKS, illustrating aboriginal methods of lumbering. 

MILES Rock, Panama. 16452. 785. (1, A) 
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PIED-BILLED GREBE, Podilymbus podiceps (head, foot, and wing). 

JAMES W. RoGAN, Rodgersville, Tennessee. 16454. 785. (Vv, A) 

CorreR BEADS (6), perforated bear’s teeth (2), bone pendants (2), and two pieces of 

sheet silver which are of specml interest, being the first of the kind given to the 

Museum. 

J. L. DE Wirt, Newton, Vernon County, Wisconsin. 16455. 785. (vm) 

NORTHERN PHALAROPE, Lobipes lobatus, and Avocet, Recurvirostris americana, iu the 

flesh. 

J. B. BowMAN, Aleman, New Mexico. 16456. ’85. (Vv, A) 

DuLutTu GABBEO, from Duluth, Minnesota. 

Prof. N. H. WINCHELL, Minneapolis, Minnesota. 16457. ’85. (xvit) 

SQUASH, resembiing a duck in shape. 

Tuomas SCHLEY and W. T. DELAPLAINE, Frederick, Maryland. 16458. 785. 

(xv) 
CHALCEDONY and drusy quartz on chalcedony. 

T. A. Britt, Jacksonville, Florida. 16459. 785. (Xv1) 

Fisues, Semotilus bullaris, Amiurus, Roccus, Fundulus, Rhinichthys, Hybognathus, 

Boleosoma, and Notemigonus. 

BENJAMIN MILLER, Washington, District of Columbia. 16460. 785. (viz) 

Mou.usk, Tivela crassatelloides, Conrad, bored by a predaceous mollusk. 

JAMES R. TOWNSEND, Los Angeles, California. 16461. 785. (1x) 

ALBINO WOODPECKER, Centurus carolinus, Linn. 

THEO. LIENKNECHT, Oliver Springs, Tennessee. 16462. 785. (Vv, A) 

Sora Ratt, Porzana carolina, in the flesh. 
T. E. SKINNER, Smithsonian Institution. 16463. 785. (Vv, A) 

Equine ANTELOPE, Hippotragus equinus, in the flesh. 

BarRNUM, BatLEy & HUTCHINSON, Bridgeport, Connecticut. 16464. 785. (1v) 

HYDRONEPHELITE with sodalite in Elwolite syenite; from Litchfield, Maine. 
T. ¥. Lamp, Portland, Maine. 16465. ’85. (xvi) 

SKULLS and BonrES. 16466. 785. (XII) 

Larva of Platysamia cecropia. 

C. L. KitmeEr, Little, Nebraska. 16467. 785. (x) 

CANNON AND GUN CARRIAGE made of travertine, from the Rock of Gibraltar. 

Horatio J. SPRAGUE, United States Consul, Gibraltar, Spain. 16468. 785. 

(XVI) 

FisuEs, Siphostoma fuscus, and Monocanthus hispidus. 

Herbert M. KNOwLeEs, keeper life-saving station, Point Judith, Rhode Island. 

16469. 785. (VIL) 

Larva of Phobetron pithecium, A. & 8. 

8. D. HASKIN, Waterville, Minnesota. 16470. 785. (xX) 

SILICEOUS PEBBLE. 

CHARLES MILLER, jr., Sanborn, New York. 16471. 785. (xvi) 

Birp, Lagopus alpinus, from Savoy. (Exchange.) 

F. A. Lucas, U.S. National Museum. 16472. ’85. (Vv, A) 

SILk KNITYTING-MACHINE. 

A.A. Duty, U.S. National Museum. 16473. 785. (1) 

Mrapow Lark, Sturnella neglecta. 

GusTAV [ISEN, Fresno, California. 16474. ’85. (V, A) 

LAMPREY EkEL, Jchthyomyzon, from Bear Creek, Grayson County, Kentucky. 

J.B. Marcou, U.S. National Museum. 16475. 785. (VIZ) 
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Worms, from Bear Creek, Grayson Couuty, Kentucky. 

J. B. Marcou, U.S. Geological Survey. 16475. °85. (x1) 

Pura of Lucanus elephas. 

WortuH STickLry, Madisonville, Texas. 16476. 785. (x) 

CHUCKCHEE CROsS-bOW. 

ACADEMY OF NATURAL SCIENCES, Stockholm, Sweden, through EF. A. Smith. 

16477. 785. (11, 4) 

Birv-skINs from Samoa, as follows: Strix delicatula, Halcyon recurvirostra, Ludyna- 

mus taitiensis, Ptilolis carunculata, Myzomela nigriventris, Phaéthon flavirostris, aud 

Anos superciliosa. (10 specimens. ) 

Dr. T. Canisius, Chicago, Illinois. 16478. ’385. (Vv, A) 

SALTED FISHES AND SHRIMPS. 

D. J. MACGOWAN, Wenchow, China. 16479. 785. (1) 

ABORIGINAL IMPLEMENTS, material containing pieces of mica, and stone used for 

making mauls for obtaining mica. 

Joun B. WiaGGins, Chula, Amelia County, Virginia. 16480. ’85. (111) 

AMERICAN BITTERN, BDotaurus lentiginosus; from the Potomac marshes, District of 

Columbia. 

T. E. SKINNER, Smithsonian Institution. 16481. 785. (Vv, A) 

MILLERITE, from the ‘‘Gap mine,” Lancaster, Pennsylvania. 

Capt. JOHN WILLIAMS. Lancaster, Pennsylvania. 16482. ’85. (xviiL) 

‘DISH-RAG GOURD,” Luffa agyptica. 

B. C. SparRRow, Washington, District of Columbia. 16483. 785. (xv) 

PrsitE, polishing stones (2), disk-shaped, natural formation, arrowhead, sinkers (2) 

(5 specimens) ; from Alabama. 

FRANK Burns, U. 8. Geological Survey. 16484. 7385. (111) 

CARVED TEAK-WOOD TABLE,* with marble top; from China. 

16485. ’85. (1) 

Ciay Prirss,* from Holland. 

16486. 735. (iI, A) 

Drip FUNGI* (over 100 specimens). 

Cart SCHWALB, Hungary. 16487. ’85. (xv) 

AUTOMATIC STEAM-HEATER* for railway cars (model). 

MICHAEL BLENNERHASSET HURLEY, Quebec, Canada. 16488. 785. (II, A) 

CEREMONIAL OBJECTS, carved stone tablet, and weapon with incised figures, the so- 
called ‘‘ Buttertly ” (casts). 

Dr. L. B. WELCH, Wilmington, Clinton County, Ohio. 16459. 785. (111) 

- CONFECTIONS.” 

FLLI. FERRO E CASSANELLO, Genoa, ktaly. 16490. ’85. (1) 

Woot,* from Australia (2 fleeces). 

16491. ’85. (1) 

WooLEN Goops,* from Australia. 

16492. 785. (1) 

ARTIFICIAL BUILDING STONES,* from Germany. 

16493. 7385. (XVII) 

Mica,* large sheet, from Canada. 

16494. ’85. (XVI) 

NaILs,* forged; wire, tacks and rivets. 

ANONYMOUS SOCIETY OF BLACKSMITHS, Franche Comté, France. 16495. 785. 

(XVIII) 

“ Received from New Orleans Exposition through State Department. 



720 REPORT ON NATIONAL MUSEUM, 1886. 

SCREW DRIVERS.” 

G. MApER AND MULueR, Schmalkalden, Germany. 16496. 735. (iI, A) 

SESAME OIL,* Sesamum orientale (2 bottles), and peanut-oil; Arachis hypogwa (6 bot- 

tles). 

D. Gross & Co., Marseilles, France. 16497. 785. (1) 

CEMENT,* from Italy. 

16498. ’85. (1) 

Roya Parrico Spice” from Buda Pest, made by Marpo & Wyden; and ‘ Moorish 

national food.” 

16498. 785. (1) 

MAMMAL SKINS,* from Australia. 

16499. 785. (4) 

Srups,* from the Experimental Gardens of Sweden. 

16500. ’85. (1) 

TEXTILES.* 

16501. 785. ~(@) 

Birp-skins, Lophophanes dichrous, Certhia himalayana, Basileuterus flaveolus, Prinops 

graculinus, Sycobrotus kerstent, Musophaga violacea, Schizorhis zonurus, S. africana, 

Oriygarchus mangle, Aramides nigricans ; from various localities. 

Dr. E. Rey, Leipzig, Germany (purchased). 16502. 785. (v, 4) 

MaMMAL Skins, Putorius vison (2 specimens). 

M. Bowsky, New York, New Yerk. 16503. ’85 (Iv) 

Sworpb of sword-cane found at the bottom of the Delaware River near the mouth of 

the Brandywine, covered with about four inches of barnacles. 

A.A. Duty, National Museum. 16504. ’85. (1) 

SworpD AND SCABBARD, captured at the battle of Tripoli by Commander Decatur and 

presented by him to the grandfather of the donor. 

JosEPpH H. Brown, U.S. National Museum. 16505. 785. (1) 

MINERALS. 

SraTE OF NorTH CAROLINA. (Through Colonel P. M. Wilson, Raleigh, North 

Carolina.) 16506. 785. (xvi) 

MARBLE. 

W.S. Yeates, U.S. National Museum. 16507. 785. (xvil) 

MINERALS. 

Prof. José Bonita, Zacatecas, Mexico. 16508. 755. (xv1) 

STEATITE,* kaolin, stibnite, wavellite, novaculite, fibrous gypsum and celestite. 

(13 specimens). 

« Srare or Arkansas. (Through Dr. J. Guy Lewis.) 16509. 78). (xv1) 

CORUNDUM AND KYANITE (3 specimens), from near Powder Springs, Cobb County, 

Georgia. 

N. P. Pratt, Atlanta, Georgia. 16510. ’85. (XIV) 

CATLINITE, Thomsonite pebbles, and Thomsonite pebbles in trap. 

STATE OF MINNESOTA. (Through Prof. N. H. Winchell.) 16511. 785. (xv1) 

MAGNETITE, from Champion Mine, Marquette County, Michigan. 

F. W. NoBLE, Detroit, Michigan. 16512. ’85. (xIv) 

PUBLICATIONS.| Four volumes of the Swiss National Museum, at Zurich. 

GEORGE L. CATLIN, United States Consul, Zurich, Switzerland. 16513. ’85. (v) 

MINERALS, t from Japan. 

THOMAS B. VAN BUREN, Consul-general, Kanagawa. 16514, ’85. (XAI) 

Book or PHorograrpus,t from Palermo. 16515. ’85. (I, A’) 

* Received from the New Orleans Exposition. 

| Received from the New Orleans Exposition through Department of State, 

_— 
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Rusu TaBie, from China. 16516. ’85. (II, a) 

Tootn of recent horse, Hquus caballus, superior molar; also samples of coal forma- 

tion. 

Dr. A. VAN CLEEF, Scranton, Pennsylvania. 16517. 85. (IV) 

CAROLINA WREN, Thryothorus ludovicianus, from Branchville, Maryland. 
Dr. T. H. BEAN, U.S. National Museum. 16518. 785. (Vv, A) 

TERRESTRIAL GLOBE.* 16519. 785. (1) 

Materia Mepica ;* Ol. Eucalypti, Syr. Eucalypti rostrata, Syr. Eucalypti globuli (1 pint 

each); Gummi Eucalypti rostrate (4 ounces); Gummi Eucalypti oblique (2 ounces) ; 

Lucalyptine (4 ounce); Ol. Atherosperm. mosch. (} ounce); Lucalyptus disinfectant 

pastilles (6); Red gum lozenges (4 ounces); Resina Pini calitritis (2 ounces) ; and 

box of pure carbonate of magnesia. 16519. 785. (1) 

JEW-FISH,t Promicrops itaiara; from Newport, Rhode Island. 

E.G. BLackrorp, 80 Fulton Market, New York. 16520. 785. (v11) 

SEEDS AND GUM,* from Sierra Leone, Africa. 16521. ’85. (1) 

Tapa Cioru,* from Sandwich Islands. 16522. ’85. (iI, A) 

RupE Harpe * used by the natives of Chamula, Chiapas, Mexico. 

COMMISSION OF CHIAPAS, MEXICO. 16523. ’85. (1) 

RaMiz Propucts,* illustrating the ramie industry. 

C. ANDREE, agent. 16524. ’85. (1) 

Russian YOKE* for three-horse vehicle. 

CHARLES G. HorrMaNn, agent for Russia. 16525. 785. (11, A) 

SEEDS AND FIBERS%*, from Teheran, Persia. 

16526. 785. (1) 

LIMONITE,* micaceous hematite, magnetite, galena, native copper, chalcopyrite, 

asphaltum, bornite, ulexite, quartz, pyrolusite, orthoclase, selenite, garnet, pyr- 

rhotite and turquoise, from Persia. 

16527) 2855) (svt) 

Rocks* (2 specimens) from Persia. 

16527. ’e5. (Xvit) 

Fossin PLANTS* (2 specimens) from Persia. 

16527... 785. (Xiv) 

PEAS AND BEANS* from Kingston, Jamaica. 

16528. 785. (1) 

CARBONATE OF MAGNESIA™* (15 pounds). 

THoMAS JENNINGS, Cork, Ireland. 16529. ’85. (1) 

CARPOLOGICAL SPECIMENS,} produced by W. R. Guilfoyle, i. R. S., Director of the 

Botanical Gardens, Victoria, Australia. 

GOVERNMENT OF VICTORIA, Victoria, Australia. 16530. 85. (xv) 

SeaL O1Ls* and fish guano, from Newfoundland. 

16531. ’85. (1) 

SuGAR AND RuM.* 

SAMUEL BARBER & Co., Georgetown, Demerara. 16532. ’85. (1) 

Cuicory Roor,* kiln dried, and prepared chicory. 
16533. ’85.. (1) 

* Received from the New Orleans Exposition through the Department of State. 

t For further information concerning this accession see report on Department of 

Fishes, page 167. 

t Received from the New Ozleans Exposition, 

H. Mis. 170, pt. 2——46 
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Corron Fasrics,* from Russia. 

16534, ’85. (1) 

PALMETTO CorRD,* from Africa. 

1G5305 1.85.) 

SULPHUR,* cinnabar, etc. (22 specimens). 

PIETRO MARANO, Catania. 16536. ’85. (1) 

CrocuET LACcE,* Irish. 

DuyER & Co., Cork, Ireland. 16537. ’85. (1) 

CANDIED Fruits,* from Italy. 

GIUSEPPE BRUNO, Palermo, Italy. 16538. ’85. (1) 

Taro FLour.* 
ALDEN FrRuir AND Taro CoMPANY, Wailuku, Hawaiian Islands. 16539. 785. 

(1) 
CANDIED FrRuits,* from Italy. 

Gav. SAL. Re GuILpI, Palermo, Italy. 16540. ’85. (1) 

CANNED Goops,* from Germany. 

J. H. PrntMaAn, Braunschweig, Germany. 16541. 785. (1) 

THERMOMETERS.* 

16542. 785. (1) 

RUBBER GOODS,” samples. 
LEYLAND RUBBER COMPANY, Preston, Lancashire, England. 16543, 785. (1) 

Surnms* (48), from Scotland. 

J. AND W. STuart, Musselburgh, Scotland. 16544. ’85. (1) 

CarveD Gourps* (5), from the Sandwich Islands. 

16545. ’85. (11,4) 

FIBERS.” 
E. Cor&T, Bologne, France. 16546, 785. (II, A) 

WOOLEN AND CoTTon Goops,* from Austria-Hungary. 

NGBYNG ety (GD) 

CHINESE ‘*GOD OF WAR’”™* and palankeen, lacquered and silvered. 

16548. ’85. (1) . 

Java TEA,* rice, indigo, cinchona bark, gum damar, copal, india rubber, ete. 

W. ScHOFFER & Co., Rotterdam, Netherlands. 16549. ’85. (1) 

Hanp Loom,* from Africa; and map, from Vienna. 

16550. 785. (iI, A) 

LIQUORS AND MARASCHINO ESSENCE.* 

16550. 785. (1) 

CRYSTALLIZED POTASH.* 

16550. 785. (XVIII) 

MAGNESIUM SULPHATE with sodium chloride, from mineral water, from Palo Pinto 

County; for examination. 
D. H. Gipson, Mineral Wells, Texas. 16551. 785. (XVI) 

Birps’ Nests (9 specimens). 

CuarLEs W. RicumMonD, Washington, District of Columbia. 16552, 785. (Vv, B) 

SAGENETIC QUARTZ. 
ROBERT CLAYWELL, Morganton, North Carolina. 16558. 785. (XVI) 

Insects, Macro-lepidoptera, mostly Noctuidae, from the Adirondack Mountains. 

Dr. C. S. McKniaut, Saranac Lake, New York.- 16554. 785. (X) 

* Received from New Orleans Exposition through Department of State. 
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Woops.* 

Maj. A. J. SrupER, United States Consul, Singapore, India. 16555. 785. 

WOODEN SHOES.* 

Maj. A. J. SrupER, United States Consul, Singapore, India. 16555. 785. 

Rip Fossin Ore, and brown ore; for examination. 

Hon. J. T. MorGan, Washington, District of Columbia. 16556. 85. 

(xv) 

(iI, A) 

(XVII) 

Fossit Bones: shoulder-blade, metacarpal, etc., of a horse; probably Protohippus 

parvulus Marsh, and other fragments. 

S. F. FLtEwarty, Antelopeville, Nebraska. 16557. 785. (IV) 

LARVA of Lristalis tenax ; for examination, 

Dr. O. R. Earty, Columbus, Kentucky. 16558. ’85. (xX) 

SreAr Point (New Zealand) and Scotch plowman’s spoon. 

Mrs. MABEL Horn, Redding, Shasta County, California. 16559. 785. 

Fibres,* from Brazil. 

16560. 785. (1) 

VEGETABLE OILS and seeds.” 

(iy, A) 

L. C. Boye, United States Consular Agent, Bonaire, West Indies. 16561. 780. 

(1) 
MINERALS. * 

L. C. Boye, Bonaire, West Indies. 16561. 785. (Xv1) 

SuGars*, from Sandwich Islands. 

16562: 7855 - (1) 

COTTON AND WORSTED Faprics,* from Scotland. 

16563. ’85. (1) 

Twist ToBacco.* 

16564. 785. (1) 

LACQUERED Box anp Book Cover,“ from Teheran, Persia. 

16565. 785. (II, A) 

WooLs,* from Australia. 

16566. 785. (4) 

Hops AND GuMs,* from Australia. 

16567. ’85. (1) 

LEATHER,* from Australia. 

16568. ’85. (1) 

OLIVE OIL and orange water.* 

Socrité ANONYME, Nice, France. 16569. ’85. (1) 

EMBROIDERIES,” from Switzerland. 

£. P. BeAucHAMP, United States Consul, Saint Galle. 16570. 785. (1) 

ANTIMONY.t 

JAPANESE COMMISSION. 16571. 785. (XvVUITI) 

Picrures,* illustrating manners and customs of various nations. 

Ilys eb (G08 7.\)) 

FANCY BASKETS* and cigar cases. 

TH. EICHMANN, Prussia. 16573. ’85. (1, A) 

PHOTOGRAPHS* of scenes in Newfoundland, Italy, and Honolulu. 
6574 285.) (11; AD) 

*Received from New Orleans Exposition through Department of State. 

t Received from New Orleans Exposition. 
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Hok,* axe, and scythe, hand made, from Thuringen, Germany. 

G. T. Mosuer, United States Consul, Sonneberg, Germany. 16575, 785. (HI, A) 

SWAINSON’S WARBLER, Helinaia swainsoni (exchange). 

Arruur T. WAYNE, Charleston, South Carolina. 16576. 785. (Vv, A) 

Nest AND Eaacs of Swainson’s Warbler, Helinaia swainsoni. 

ARTHUR T. WAYNE, Charleston, South Carolina. 16576. 785. (Vv,B) 

BRONZE GRACKLE, Quiscalus wneus and Red Crossbill, Loxia americana. 

GEORGE MARSHALL, Laurel, Maryland. 16577. 785. (Vv, A) 

GREAT HORNED OWL, Bubo virginianus. 

RoBpertT Ripaway, U.S. National Museum. 16578. 785. (Vv, A) 

MINERAL containing manganese, for examination. 

Miss L. A. B. Cornack, Genito, Powhatan County, Virginia. 16579. 78d. 

(XVIII) 

ASPHALTUM, for examination. 

JaMEs M. GricsBy, Montague, Texas. 16580. 785. (XVIIL) 

‘*PULLER,” used for chopping pine trees ; from North Carolina. 

J.C. RusseLL, Richmond, Virginia. 16531. 785. (1). 

Soar PowpDERr. 
CHARLES Dr ScumripT, Saint Paul, Minnesota. 16582. 785. (1) 

Fisu, Selene gallus, from North Carolina. 
M. Witson, Centre Market, Washington, District of Columbia. 16583. 785. 

(VII) 

LEPIDOLITE, pink tourmaline, green tourmaline, spodumene, and cleavelandite (37 

specimens) (exchange). 

E. M. Baritey, Andover, Maine. 16584. ’85. (Xv1) 

SILK Worms and cocoons, Samia cynthia. 

C. M. Foucgss&, Knoxville, Tennessee. 16585. ’35. (x) 

LAND Torroisk,* Cistudo carolina, from Symmes, Ohio. 

Joun S. PoLuock, Smithsonian Institution. 16586. 785. (v1) 

RUBBER BALLS.* 
MUNDEN AND HinpEsHEIM, Miinden, Germany. 16587. 785. (II, A) 

Tapa CLoru,* from Polynesia. 

16588. ’85. (iI, A) 

BASKETS,* from Polynesia. 

16588. 785. (II, A) 

Rock Dritt, similar to those used in driving the Washington Aqueduct tunnel. 

Capt. Tuomas W. Symons, U.S. Army, Washington. 16589. 785, (Xvii1) 

WoopEN Sanpats,* from Tripoli (1 pair). 
16590. 785. (II, A) 

Baskets,* from Tripoli. . 

16590. 785. (II, A) 

WooL AND LEATHER SANDALS,* from Germany (3 pairs). 

L6GS591R) 2855) (i, Ay) 

Boots AND SH0ES* worn by lumbermen in Canada (4 pairs), 

NGPA des (Gun, ZY) 

Corron Fasrics,* from Canada. 

16592. 785; (@) 

NEGATIVES of microscopic sections of iron and steel (copied and returned). 
F. L. GARRISON, Radnor, Pennsylvania, 16593. 785. (XVIII) 

*Received from New Orleans Exposition through Department of State, 

——— 



LIST OF ACCESSIONS. G25 

INsEcTs, showing variations of species of Agrotis (19 specimens. ) 

W. W. Hitt, Albany, New York. 16594. 785. (xX) 

ORES. 

F. P. Boyp, Fisher, Pennsylvania. 16595. 785. (Xxvur) 

PorTeRY, from Panama (7). 

Dr. J. F. BRANSFORD; U. S: N. 16596. 785. (I, B) 

Bird skins. Parus turneri, Acanthis exilipes, Plectrophanes nivalis, P. hyperboreus 

(recently discovered), Zonotrichia coronata, Passerella townsendii, Perisoreus fumi- 

frons, Nyctale richardsoni, Surnia caparoch, Lagopus rupestris, [. albus, Tringa 

maculata, T. ptilocnemis, T. couesi, Anas acuta, Somateria specatabilis Oceano- 

droma furcata, Simorhynchus cristatellus, anil Uria californica (71 specimens, 19 

species), from Alaska. 

J. W. JOHNSON, Ounalaska, Alaska, 16597. .’85. (Vv, A) 

ELK SKIN and antlers in the velvet. 

E. W. NELSON, Springerville, Arizona. 16598. ’85. (1) 

ANTIQUITIES,* from headwaters of the San /ranciseo, New Mexico. 

EK. W. NELSON, Springerville, Arizona. 16598. 785. (II, A) 

Porrery, from headwaters of the San Francisco, New Mexico. 

EK. W. NE son, Springerville, Arizona. 16598. 785. (II, A) 

GRass-cLoTH BLankett (African), from Morocco. 

Wee “SHG (@uH ZV) 

CHINA-WARE. t 

Moore & Co., Langton, Staffordshire, England. 16600. ’85. (1) 

MAJOLICA-WARE.t 

HuGo Lowntirz, Neuhaldensleben, Prussian Saxony. 16601, 7&5. (1) 

VASES.t 

CLEMENT MasstEr, Golfe Juan, Alpes Maritimes, France. 16602. 785. (xX) 

CHINA-WARE.t 

WALLIS, GiMsON & Co., England, 16603. ’85. (1) 

CHINA-WARE.t 
ERDMAN SCHLEGELMICH, Suhl, Prussian Saxony. 16604. ’85. (4) 

CHINA AND EARTHEN WARE. t 

WeEDGWOOD & Co., Tunstall, Staffordshire, England. 16605. 785. (1) 

TERRA-COTTA VASES, glazed bricks, ete.t 

BALFOUR AND Co., Longton, Staffordshire, England. 16606. 785. (x) 

PORCELAIN-WARE, dinner-plates, cups, saucers, etc. (67 pieces).t 

T. C. Brown, WESTHEAD, MOORE & Co., Stoke-upon-Trent, England. 16607. 

85. (1) 

STONEWARE, basins, etc., from Russian Poland. 

KASIMIR CHIVULSKI Cmielon, Russian Poland. 16608. ’85. (1) 

MARINE SHELLS (4 species), from Boca Ciega Bay, Florida. 

U. S. GEOLOGICAL SURVEY, Washington, D.C. 16609. 785. (1, x) 

Rep Corron,t and cloth made of same, from Malta. 

16610. ’é5. (1) 

AUSTRALIAN WoobDs,t in book form. 

16611. 785. (xv) 

PLANKS,t from Australia. 

16611. 785. (1) 

BRAZILIAN Woops.t 

166125 “85: Ev.) 

*For further information see report on Departinent of Archeology, page 108. 

t Received from New Orleans Exposition through Department of State. 
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PORTLAND CEMENT,* materials exhibiting its composition. 

TOEPFFER, GRAWITZ & Co., Stettin, Germany. 16613. ’85. (xvi) 

CANNED MEarts, vegetables, etc.* 

L. GRapDBR & HartwiG, Gotha, Albertsbod. 16614. 785. (1) 

Irish BUTTER.* 

T. J. CLancuys, Munster Dairies Depot, Cork, Ireland. 16615. ’85. (1) 

LeEAF-Tosacco,* from Java and Sumatra. 

W. ScHorrer & Co., Rotterdam. 16616. ’85. (1) 

PETROLEUM,* from Russia. 

16617. 7385. (xvuir) 

CoTTon Faprics,* from Russia. 

16617. 785. (11) 

Boots AND SHOES,* from Russia, 

16617. 785. (11, A) 

PORCUPINE, Cercolubes prehensilis in the flesh. 

ZOOLOGICAL SOCIETY OF PHILADELPHIA, Philadelphia, Pennsylvania (through 

Arthur Edwin Brown, Esq.). 

16618. ’85. (iv) 

Birp, Eulabes intermedia, from Siam. 
Miss ELEANOR REYNOLDS, Chestnut Hill, Philadelphia, Pennsylvania. 16619. 

785. (V, A) 

Brick from the wall of China. 
Miss REYNOLDS KruG, Wasningtor, District of Columbia. 16620. 785, (1) 

PALE Bat, Anthrozous pallidus and young mouse, Hesperomys sp. 

EK. WILKINSON, Mansfield, Ohio. 16621. 785. (iV) 

Fisues, from Mexico. 

EK. WILKINSON, Mansfield, Ohio. 16621. ’85. (viz) 

REPTILES (471 species), from Mexico. 

EK. WILKINSON, Mansfield, Ohio. 16621. ’85. (v1) 

OrE containing particles of metallic copper, for examination. 

Rev. W. H. DE Roskar, Primrose, Lee County, Iowa. 16622. ’85. (xviir) 

Box Torroise, Cistudo carolina, from Symmes, Ohio. 

JOHN S. PoLLock, Smithsonian Institution. 16623. 785. (v1) 

VEGETABLE CHARCOAL, for examination. 

F. H. WitiiaMs, Bristol, Connecticut. 16624. 785, (111) 

‘INDIAN PipPE,” or ‘‘ corpse plant,” Monotropa uniflora L., for examination. 

J. A. TAYLOR, Stanberry, Missouri. 16625. 785. (xv) 

SPIDER, Epeira riparia, for examination. 

M. E. Sawyer, Dickson, Tennessee. 16626. 785. (xX) 

Harvan’s Hawk, Buteo harlani. A very valuable accession. 

3URDETTE HAssertT, Howard Centre, Iowa. 16627. ’85 (Vv, a) 

SALMON, Salmo salar, juv (9 species). ) 
A. G. CHENEY, Glens Falls, New York. 16628. ’85. (viz) 

SILICATE OF ALUMINA, probably kaolin, for examination. 

H. Wuite, San Bernardino County, California. 16629. ’85. (XVI) 

MARINE SUELLS, from Florida (108 species). 

CHARLES T. SIMPSON, Braiden Town, Florida. 16630. 785. (1x) 

* Received from New Orleans Exposition through Department of State. 
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PHOTOGRAPHS (53) of scenes in Jamaica (exchange). 

S. C. Brown, U.S. National Museum. 16631. 785. (1, A) 

SNAKE, Diadophis punctatus, from Arlington, Virginia. 

WILLIAM PALMER, U.S. National Museum. 16632. 785. (v1) 

Doas (9 skeletons). 

SAMUEL EINSTEIN, pound master, Washington, District of Columbia. 16633. 

seo, (0:09) 

Oi Lamp,* made of brass, from Tetuan, North Africa. 16634. 785, (11, A) 

BETEL-CHEWERS’ OUTFIT,” leaf, lime, betel nut, tobacco, and cutter, from South Asia. 

166355485: 6 Gil; Ad) 

GUIMBRE,”* a musical instrument, from Tangier, Morocco. 16636. 785. (11, A) 

VEIL,* fillet, slippers (1 pair), and child’s shoes (2 pairs). 16637. 785. (11, A) 

SCREEN,* mandarin’s silk robes (2), and pair of ladies’ shoes. 

16638. 785. (II, A) 

Cup,* can, and tube, lacquered, from Corea. 

ken, ely, (Ga V0) 

BETEL-NUT CHEWER’S OUTFIT.* 

A. G. STUDER, U.S. Consul, Singapore, India. 16640. ’85. (i, A 

HARNESS,* reins, halters, cords, ete. 

A. and J. BIEZENAAR, Gouda, Holland. 16641. ’85. (1, A) 

WooDEN SHOES,* carved (3 pairs). 

16642. 785. (iI, A) 

PHoToGRAVURES of Extinct Reptiles,* Hylawobatrachus eroyii, Bermissarliu Fagesii, 

(roniophalis simus, Iguanodon mantelli, I. bernissartensis, and Chitracephalus dumonii, 

from Belgium. 

16642. ’385. (VvIII.) : 

CiLoru Sirppers* (10 pairs), from Germany. 
UGS) “ey, (G0 WN) ; 

STATUETTES* of Cows (5), from Wirtemberg. 

GrEoRGE L. CaTLin, U.S. consul, Stuttgart. 16644. ’85. (1, a) 

SHEPHERD CHECK SHAWL, from Scotland. 

16646. 785. (II, A) 

CHOPPING BOARDs* (3) and piggin. 

16647. 785. (41, A) 

MoorisH GILLaBa,* from Morocco, Africa. 

16648. 785. (II, A) 

VELVET Purse” and cigar case, from Fez. 

16649. ’85. (11, A) 

PALMETTO BASKET* and wallets, from Africa. 

16650. ’85. (11, A) 

Sworp,* scabbard, brush, water bottle, ete., illustrating leather-work. 

16651. 785. (11, A) 

Brass Trays,* from Africa. 

ABRAHAM Coros, U.S. Consular Agent, Mogador, Africa. 16652. 785. (11, A) 

SEED NECKLACE * and wallet, from New Zealand. 16653. 785. (11, A) 

Wuip* or brush, from Samoa. 16654. 785, (1, A) 

VEGETABLE SILK.* 

Henry Prats, U. S. Consul, Santiago, Cape Verde Islands. 16654. 785. (1) 

* Received from New Orleans Exposition through Department of State. 
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PHOTOGRAPHS of plaster-casts of a funeral column at Uxmal, Yucatan. 

Dr. LE PLONGEON, Uxmal, Yucatan. 16655. 85. (11, A) 

BASKETRY.* 

MEXICAN COMMISSIONER, Oaxaca, Mexico. 16656. 785. (II, A) 

Straw PLac@uE,* from Estatua de Colon. 

MEXICAN COMMISSIONER, Oaxaca, Mexico. 16657. 785. (1, A) 

JicaRas* and stands, from Central America. 16658. 785. (11, A) 

Bark CaNnogz,* from Chippewa Indians, Canada. 16659. 785. (11, A) 

SEED CELLS of Cucumis asinus,* used as sponges and strainers. Also a bonnet made 

of the same material, from British Guiana. 

WILLIAM FRESSON. 16660. ‘85. (iI, A) 

Srep MaT AND BASKET.” 
C. E. Jackson, U.S. Consul, Antigua, West Indies. 16661. ’85. (11, A) 

TURQUOISE (108 species), in gangue, New Mexico. 

U. S. GroLocicaL SURVEY, Washington, District of Columbia. 16662. 785. 

(XVI) 

FERRUGINOUS SANDSTONE, for examination. 

O. A. BLACKMAN, Leavenworth, Crawford County, Indiana. 16663. ’85. (xvi) 

Brrp-skins;t 95 specimens mounted (mostly in excellent style), 59 species; collected 

in the States of Puebla and Vera Cruz, Mexico; forming part of the Mexican Govern- 

ment exhibit at New Orleans. A very valuable acquisition to the collection, espec- 

ially on account of the excelience of the mounting. Several species are thus for the 

first time added to the exhibition series, while many old and poorly-mounted speci- 

mens have been replaced by those of the present collection. 

The MEXICAN GEOGRAPHICAL and EXPLORING COMMISSION, through Prof. I°. Ferrari 

Perez. 16664. 785. (V, A) 

InsEcT, probably Lucilia or a Sarcophagid. 

Lavinta C. DuNDORE, Washington, District of Columbia, 16665. 785. (x1) 

MacaRoOnlt and vermicelli-glutinie. 
Louis Treres & Co., Turenne, France. 16666. 785. (1) 

Rivott HUMMING Birp, Eugenes fulgens (7 specimens). 

F. FERRARI PEREZ, Puebla, Mexico. 16667. 735. (Vv, A) 

Birps (91 specimens, 69 species), from Bardstown, Kentucky. 

C. W. BeckuaM, Smithsonian Institution. 16668. 785. (Vv, A) 

PHOTOGRAPHS of limestone quarries in Warren County. 

Prof. J. R. Procror, Lexington, Kentucky. (Through George P. Merrill.) 

16669. 785. (XVII) © 

REEVES PHEASANT, Phasianus reevesi, g inthe flesh. Prior to this accession the 

Museum collection had but one of these birds, a female. 

ZOOLOGICAL GARDENS of Philadelphia. (Through Arthur E. Brown, Esq.) 

16670. ’85. (Vv, A) 

CuLORITE, asbestus, and kyanite in quartz. 

GrorGcEe W. LENDEREG, Roxbury, Connecticut. 16671. ’25. (xvi) 

SCANDIA PHOSPHOR-TIN. 

LEWANDER & Co., Boston, Massachusetts. 16672. 785. (Xvu1) 

* Received from New Orleans Exposition through Department of State. 

t For complete list of the natural history collections made by the Commission, see 

“ Proceedings United States National Museum,” vol, 9, 1386, pp. 125-199. 



LIST OF ACCESSIONS. 729 

SPEAR-HEADS (11), and a leaf-shaped implement, from Randolph County, Indiana. 

ALEX. C. Biack. Surgeon-General’s Office, Washington, District of Columbia. 

16673. ’85. (iI) 

Insects, Mallodon (1 specimen), Proculus (6 specimens), Passalus (1 specimen), Arco- 

cinus longimanus (5 specimens), from Guatemala. 

Mites Rock, 1430 College Hill Terrace, Washington, District of Columbia. 

16674. °35. (Xx) 

HOGNOSE SNAKE, Heterodon platyrhinus. 

Cuar.es A. Brurr, Washington, District of Columbia. 16675. 785. (v1) 

DECOMPOSED MATERIAL. 

RicHARD SLANEY, Payson, Arizona. 16676. 785. (Xvii1) 

EARTHENWARE VASES and ornamental pitchers.* 

THOMAS FoRESTER & Sons, Longton, Staffordshire, England. 16677, 785. (1) 

Horsk-TEETH and skeleton snake, from Todd’s Limekiln Quarry, near Cartersville, 

Barton County, Georgia. (Returned.) 

JoHN P. RoGan. (Through U. 8. Geological Survey.) 16678. 785. (x1T) 

Insect, Polyphylla 10-lineata, Say. 

N. H. Brown, Lander, Wyoming. 16679. ’85. (X) 

Birps’ Eas, Scops asio trichopsis, from Fort Lowell, Arizona. 

Capt. CHartes E. BENDIRE, Fort Custer, Arizona. 16680. 785. (Vv, B) 

Arctic TOWHEE, Pipilo arcticus (skin). 

Capt. Cuares E. Benpire, Fort Custer, Arizona. 16681. 785. (Vv, A) 

Birpst: Pyroderus orenocensis, from Venezuela, and Pharomacrus moccino, from Guate- 

mala. 
COMMISSIONER OF VENEZUELA. 16682. 785. (vV, A) 

Hyproips, corallines and barnaecles, from Cape Flattery, W. I. 

JAMES G. SwaN, Port Townsend, Washington Territory. 16683. 85. (x1) 

ScaLLors and other shells, Pecten cawrinus, and Olivella biplicata Say, from Cape 

Flattery. 

JaMES G. Swan, Port Townsend, Washington Territory. 16683. 785. (1X) 

SILICIFIED CORAL, probably Micheliva sp. 

D. S. DEERING, Independence, Iowa. 16684. ’8%. (XIII, A) 

Grasszs, Erianthus alopecuroides—E. saccharoides, Michx, FE. brevibarbis, Michx. and 

Scirpus eriophorum, Michx. 

R. S. OWEN, Tuscaloosa, Alabama. 16685. ’85. (XV) 

Driep HyDRoID. 
Henry D. Wootre, Cape Lisburne, Alaska. 16686. ’85. (XI) 

SkuLt of an eel-pout, probably an undescribed species of Zoarces. 
SAMUEL WiiMoT, Neweastle, Ontario, Canada. 16687. 785. (vit) 

Piants.{ A large and valuable collection, including about 1,500 species, from the 
West and Southwest. 

V. Havarb, assistant-surgeon, U. 8. Army, Fort Wadsworth, New York. 16688. 

4s6y (O17) 

MARINE INVERTEBRATES, from the eastern coast of North America. 

U. S. FisH Commission, Washington, District of Columbia, 16689. 85. (XI) 

* Received from New Orleans Exposition. 

t Received from New Orleans Exposition through Department of State. 
t This collection is treated of by the donor in a paper published in ‘ Proceedings 

U.S. National Museum,” vitr, Sept. 23, 1885, pp. 449-533. 
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Mo.uusks, from the eastern coast of North America. 

U. S. Fish Commission, Washington, District of Columbia. 16689, 

BATRACHIAN, Rana catesbiana. 

U. S. Fish Commission, Washington, District of Columbia. 16689. 785. (XI) 

BirpDs, Ampelis cedrorum, Sterna paradisea S. hirundo (2), Oceanodroma leucorhoa, and 

Oceanites oceanicus. 

U.S. Fish COMMISSION. 16689. ’85. (Vv, A) 

MAMMALS, Putorius vison Condylura cristata, Erethrizon dorsatus, and Arctomys monaz, 

from Wood’s Holl. 

U. S. Fisa Commission, Washington, District of Columbia. 16689. ’85. (Iv) 

Insects, Blatta surinamensis, Camponotus pennsylvanicus, Pelecinus polycerator, ete. 

U.S. Fish CoMMIssion, Washington, District of Columbia. 16689. ’85. (x) 

CoKE. 
J. H. BRUMWELL, Roanoke, Virginia. 16690. 785. (XVIII) 

ANTIQUITIES. A collection of 75 specimens, including a flake, 11 arrow-heads, 2 ham- 

mer-stones, 3 grooved axes, 2 mauls, 7 rubbing-stones, metate, pestle, mortar, 2 

arrow-shaft straighteners, fragment of a stone implement of unusual shape, pol- 

ishing stone, small paint muller (?), cylindrical stone, stone tube (pipe ?), 2 shell 

ornaments, 7 quartz crystals, piece of unworked turquois, clay vessel, 4 frag- 

ments of pottery, and 22 fragments of stone implements and natural formations, 

from Fort Thomas, Ariz. Purchased. 

J. H. CARLTON, Fort Thomas, Arizona. 16691. 785. (111) 

HELMET, made of silver, ornamented with bosses of steel, with a leather cape attached, 

lined with embroidered silk. 

D. W. ZANTZINGER, Washington, District of Columbia. 16692. 785. (11, A) 

JAPANESE BREAD, presented to D. W. Zantzinger in 1858 by the Japanese Legation. 

D. W. ZANTZINGER, Washington, District of Columbia. 16692. 785. (1) 

MINEKAL, for examination. 

A. L. YECKLEY, Doans, Wilbarger County, Texas. 16693. 785. (xv1I) 

MapDRAS CATAMARAN, for one man, one paddle (model). Obtained by Rey. C.H.S. 

Dall. 

WILLIAM H. Datu, U.S. Geological Survey. 16694. 785. (11, A) 

Rocks. (Exchange. ) 

Pro. W. O. Crossy, Boston, Massachusetts. 16695. ’85. (XVI) 

Rocks, from Massachusetts. 

GEORGE P. MERRILL, U.S. National Museum. 16696. ’85. (xvir) 

STALAGMITIC MARBLE, from the Luray Cave, Virginia. 

Henry Horan, U.S. National Museum. 16697. ’85. (xvit) 

EarTH, for analysis. 
W.}. CHAPLIN, Orangeburgh, South Carolina. 16698. ’85. 

ALBITE. 

CHARLES MILLER, Jr., Sanborn, New York. 16699. 785. (xxtr) 

Eskimo Kyak. Purchased while donor was with the Greely Relief Expedition. 

C.S. McLain, U.S.Navy. 16700. ’85. (11, A) 

LUMP-FISH, Cyclopterus lumpus. 

F.C. Jessup, keeper Petunk L.S. Station, West Hampton, New York. 16701. 

485. (var) 

FULGURITE and sand. 

A. N. ABBorT, Union Grove, Illinois. 16702. 785. (xvir) 

SANDERLING, Calidris arenaria, shot at Gravely Run, Virginia. 

JOHN DOWELL, Washington, District of Columbia. 16703, 785. (Vv, A) 
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ELECTRIC EEL, Gymnotus electricus. 

E. G. BLACKFORD, 80 Fulton Market, New York. 16704. ’85. (vir) 

PyGmy SPERM WHALE, Kogia breviceps, g, juv. 

C. T. Grimm, Loveladies Island, New Jersey. 16705. 785. (1v) 

PyG@my SPERM WHALE, Kogia breviceps, 9 ad. 

JOEL Ripeway, Barnegat City, New Jersey. 16706. ’85. (1v) 

OWL, Glaucidium gnoma, from San Francisco, California. ° 

H. W. Turner, U.S. Geological Survey. 16707. ’85. (v,A) 

“SKATE,” caught at Fortress Monroe. 

JAMES GODDEN, Washington, District of Columbia. 16708. ’85. (vir) 

KING-FISH, Jfenticirrus nebulosus. 

I. P. MILiER, Portsmouth, New Hampshire. 16709. ’85. (vir) 

OrEsS, from Montana and Oregon. (Exchange.) 

F. J. Parker, Washington, District of Columbia. 16710. ’85. (xvimt) 

Morvan, from an old tower at Newport. 

Newport NatTuraL History Socrery, Newport, Rhode Island. 16711. ’85, 

(I) ° 
PorpolseE, Prodelphinus doris, from southern Atlantic coast. 

U.S. Fish Commission, Washington, District of Columbia, 16712. 785. (rv) 

Mo.uusks, from southern Atlantic coast. 

U.S. Fisn Commission, Washington, District of Columbia. 16712. 785. (1x) 

FisHEs, from southern Atlantic coast. 

U.S. Fish Commission, Washington, District of Columbia. 16712.. ’85. (vir) 

MARINE INVERTEBRATES, from Atlantic coast of Southern States, 

U.S. Fis Commission, Washington, District of Columbia. 16712. 785. 

PiuM L¥EAVES covered on one side with insects, probably Aphis pruni. 
Mrs. M. E. CROMLEY, Dolores, Colorado. 16713. ’85. (x) 

MonkKEYs, brought from Paris. 

Mrs. ALEXANDER GRAHAM BELL, Washington, District of Columbia. 16714. 

4e5,, (GO) 

SworpFisH IRON. 

WILLARD Nye, New Bed ford, Massachusetts. 16715. 785. (1) 

Oysters, from Wood’s Holl, Massachusetts. 

U.S. Fisa Commission, Washington, District of Columbia. 16716. 785. (J. 

R. R.) 

FLEMISH TAPESTRY, described in Part 1, p. 65. 

Lieut. Gen. P. H. Surman, U.S. Army. 16717. ’85. (1) 

GAIRDNER’S TrouT, Salmo irideus gairdneri (diseased). 

L. W. GREEN, Baird, Shasta County, California. 16718. ’85. (xxr) 

Wuiterisn, Coregonus williamsoni, Gd., from White River, near Meeker, Garfield 
County, Colorado. 

JAMES L. FoLry, Covington, Kentucky. 16719. ’85. (vir) 

* WorKING MoDELs of steam-ships, composite steam-yacht, cotton steam-ship, pleas- 
ure boats, etc. (10). 2 

W. Power, Kingston, Canada. 16720. ’85. (11, A) 

MopEL showing improvement in the construction of iron vessels. Patented and made 
by donor. 

D. W. ZANTZINGER, Washington, District of Columbia. 16721. 785. (1, A) 

* CORNET, violin case, and strings. 

M. P. Tomscnik & Sonn, Brunn, Austria. 16722, 85. (1) 

* Received from New Orleans Exposition. 
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CRAYFISHES. 

H. G. Hopar, York, Illinois. 16723. ’85. (x1) 

SEEDS. 

R. VALENTINE, Janesville, Wisconsin. 16724. ’85. (xv) 

KANGAROO, Macropus rufus. 

BARNUM, BaILEY & HUTCHINSON, Bridgeport, Connecticut. 16725. ’85. (x1v) 

OLD Snor, found in a settlement of foreigners at Petoskey, Michigan. 

R. Epwarp Ear.i, U.S. National Museum. 16726. ’85. (11, A) 

Birps, Sialia sialis, Sitta pusilla, Cistothorus palustris, Dendroica pinus (2), Geoihypis 

irichas, Icterus galbula, Myiarchus crinitus, from Piney Point, Maryland. 

L. M. Turner, Smithsonian Institutién. 16727. ’85. (v, A) 

Brook Troout,* Salvelinus fontinalis, g, from Lake Sunapee, New Hampshire. 

iE. B. Hoper, Plymouth, New Hampshire. 16728. ’85. (vm) 

STONE IMPLEMENTS,t from Carroll and Howard Counties, Indiana. 

B. W. EVERMANN, Bloomington, Indiana. 16729. ’85. (111) 

Birp Sktns. 105 specimens from Faroe Isles, Orkney, Archangel, France, England, 

and Turkey. 

Epwarp HareiTt, Bedford Park, Chiswick, England. 16730. ’85. (v, A) 

PLANT, probably Astragalus bigelowi, Gray, from Fort Elliott, Texas. 

Dr. W. T. PARKER, Newport, Rhode Island. 16731. 785. (xv) 

Farry Tumor taken from the abdomen of a trout, for examination. 

R. CONNABLE & SON, Petoskey, Michigan. 16732. ’85. (A.N.M. 
DOLL, dressed as an Ottawa chief’s wife. 

Mrs. H. S. Barrp, Green Bay, Wisconsin. 16732. ’85. (1) 

FRruIt,} sixteen cans, from Singapore. 16734. ’85. (1) 

LIMONITE, dolomite and calcite, and melanterite and pyrite (3 specimens), from Blount 

County, Alabama. 

FRANK Burns, U.S. Geological Survey. 16735. 785. (XVII) 

ARGILLITE IMPLEMENTS (10), found in a gravel-bed at Trenton, New Jersey, by Dr. 

C. C. Abbott. 

Dr. CHARLES Rav, U.S. National Museum. 16736. ’85. (111) 

PENOBSCOT SALMON, Salmo salar, raised from the egg at Wytheville, Virginia. 

U. S. Fisa ‘Commission. 16737. 785. (vit) 

Insects. The collection of Dr. C. V. Riley, Honorary Curator of Insects, U. 8S. National 

Museum. Described on page 181 of this report. 

Dr. C. V. Ritey, Department of Agriculture. 16738. 785. (xX) 

LEAF-SHAPED IMPLEMENT of brown jasper, and an arrowhead, from the Chenate 

Mountains, Presidio County, Texas. 

THomas W.STEWART, Presidio, Presidio County, Texas. 16739. ’85. (IT) 

CRAY-FISHES. Collection including three species new to the Museum collection, 

Astacus pallipes Lieb ; Cambarus cubensis Erichs; C. putnami Fox. 

MUSEUM OF COMPARATIVE ZOOLOGY, Cambridge, Massachusetts (through Prof. 

Walter Faxon). 16740. ’85. (x1) 

REPTILES, Bothrops xanthogrammus (2 specimens) and Spilotis pacilonatus (11 speci- 

mens). 

E. T. GoppaRD, Bahia de Caraquez, Ecuador. 16741. 785. (v1) 

* For further information concerning this accession see report on Department of 

Fishes, page 168. 

t For further information concerning this accession see report on Department of 
Antiquities, pages 104-105. 

{ Received from New Orleans Exposition through Department of State, 
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LEOPARD, Jelis leopardus, in the flesh, 

BaRNUM, BAILEY & HUTCHINSON, Bridgeport, Connecticut. 16742. ’85. (Iv) 

ALLIGATOR FisHEs, Podothecus acipenserinus. 

Lieut. H. E. NICHOLS, Sitka, Alaska. 16743. ’85. (vit) 

Eaas of American Coot, Fulica americana (2). 

A.N. FULLER, Lawrence, Kansas. 16744. ’8. (v,B) 

Duck, Oidemia perspicillata (head and foot); for examination. 

Junius P. Leacu, Rushville, Illinois. 16745. 785. (v, a) 

BureeEss’s “ CHALLENGE” FisuH Foop. 

WILLIAM BuraGess, Berry Lodge, Malvern Wells, England. 16746. 785. (1) 

SoLE, Solea vulgaris (2 specimens), from England. 

E. G. BLACKFORD, New York, New York. 16747. ’85. (vir) 

AFRICAN FiGuRES. Two manikins, prepared in Paris under direction of director of 

the Trocadéro Museum. (Purchased, 720 fr.) 

JuLEes HEBERT, 9, rue Henri Martin, Paris, France. 16748. ’85. (11, A) 

CaMBRIAN FossI1s, from the St. John group (53 specimens). 
G. F. MATTHEW, St. John, New Brunswick. 16749. 785. (x11, A) 

PARASITIC COPEPODS from a cramp-fish, Torpedo occidentalis, from Provincetown, 
Massachusetts. 

J. HENRY BLAKE, Cambridge, Massachusetts. 16750. 785. (x1) 

Mo.tiusks, Partula(Diplomorpha) Layardii Brazier (2 specimens), from Salisboe Island, 

South Pacific. 

Dr. D. W. HARTMAN, West Chester, Pennsylvania. 16751. ’85. (1x) 

SNAKES, Tropidonotus sipedon and LHeterodon platyrhinus, from North Carolina. 

Dr. H. C. Yarrow, U.S. National Museum. 16752. ’85. (v1) 

BirDs (8 species), including a dedo pigeon, Didunculus strigirostris (11 species), from 

Samoa. 

Dr. T. CANISIUS, Chicago, Illinois. 16753. ’85. (Vv, A) 

“Kava” OUTFIT, including a bowl (Tanoa taina), in which the drink is made; a co- 
coanut-shell cup (Oleipu tan Kava); fan used to clear the chewed root from the 
drink ; and two pieces of the root of Piper metisticum, from which the beverage is 
prepared. Also a rug (lasinga), from Samoa. 

KING OF THE SAMOAN ISLANDS (through Department of State). 16754. ’85 

(1) | | 
PHYLLOPOD CRUSTACEANS, Branchipus vernalis. 

Witui1am Kayser, Wapakoneta, Ohio. 16755. %85. (x1) 
Birps, for examination (13 specimens). 

H. K. Coatr, Chicago, Illinois, 16756. ’85. (Vv, A) 

FOsSILIFEROUS CHERT, for examination. 

O. A. BLACKMAN, Leavenworth, Indiana. 16757. ’85. (xvu) 

FLINT-LOCK GUNS (8 pieces), from an extensive Indian grave-yard near Bainbridge, 

Lancaster County, Pennsylvania. The objects were found during the remoyal of 
the top-soil of a limestone quarry. 

Dr. T. H. BEAN, U.S. National Museum. 16758. 785. (111) 

Bows AND ARROWS (2 sets), from the Arapahoe and Cheyenne Indians, Darlington, 

Idaho. (Purchased.) 

Capt. J. M. Ler, Ninth Infantry, U. A. Army, acting Indian agent. 16759. 
85. (115 

CRABS, parasites, crustacea, worms, and amphipods. 

U. S. Fist Commission (through Vinal N. Edwards, Wood’s Hol!, Massa- 

chusetts). 16760. 785. (X1) 
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SQUIDS. 

U.S. Fiso CoMMIsSsION (through V. N. Edwards, Wood’s Holl, Massachusetts). 

16760.2) 785.5); (Gx) 

BirpDskIns, from Florida and Pennsylvania. 

GEORGE W. RopeErts, West Chester, Pennsylvania. 16761. 785. (Vv, A) 

MamMMALS, Sciurus hudsonius and Lepus palustris, trom Drayton Island, Fla. 

GEORGE W. Roserts, West Chester, Pennsylvania. 16761. 785. (IV) 

CRUDE NITRATE, from Iquique. 

I. R. BARTLETT, commander and hydrographer, U. 8S. Navy. Hydrographic 

Office, Washington, District of Columbia. 16762. 7°85. (xvulr) 

Fossit, Columnariu alveolata, from the Trenton group, Maury County, Tennessee. 

FRANK Burns, U.S. Geological Survey. 16763. 785. (XIII, A) 

MINERALS. An addition to the collection now on exhibition (deposited). 

JOSEPH WILLCOX, Media, Pennsylvania. 16764. 785. (xvi) 

CHIRIQUI POTTERY, valued at $100 (exchange). 
Dr. T. L. FLoop, Meadville, Pennsylvania. 16765. 785. (II B) 

PerropicaL. File of ‘Illustrirte Zeitung” for the years 1873 and 1874. 

Prof. Oris T. Mason. 16766. ’85. (II A) 

Mo..usks, from Moline, Illinois, and Nashville, Tennessee. 

R. ELtswortu Catt, Moline, Ilinois. 16767. ’85. (1x) 

Bruu Fisu, Fistularia tabaccaria. 

W. S. GREEN, keeper Long Branch Light-Ship Station, Monmouth County, 

New Jersey. 16768. ’85. (vir) 

Fisu, Merlucius bilinearis. 

Captain Doane, Light-Ship 41, Vineyard Sound. 16769. ’85. (viz) 

InsEcT, Prinotus cristatus Linn. 

WILLIAM REAR, Nashville, Tennessee. 16770. ’85. (X) 

ETHNOLOGICAL OBJECTS: War knife made from sword-bayonet blade; pipe, carved 
to represent ‘‘ Killer-fish man” and “ Havi,” taken from graves of ‘‘ Shuans” in 

Southeast Alaska. 
Lieut. Drx BouuEs, U.S.Navy. 16771. 785. (iI, A) 

Snowy OwL, Nyctea nyctea. (Purchased. ) 

JAMES DEANE, Alexandria, Virginia. 16772. 785. (v,A) 

PicTURE of the schooner James S. Lowell (which sank the Tallapoosa). 
T. K. REED, Booth Bay, Maine. 16773. 785. (1) 

ORGANIC Deposit, probably bat guano; contains nitrates, potash, phosphates, am- 
monia, etc.; for examination. 

J. H. HorNUNG, Oasis, Utah. 16774. 785. (xvi) 

“LONG Horn,” Cicanthocinus nodosus Fab. 

GrorRGE H. OELRIcHS, Washington, District of Columbia. 16775. 785. (x) 

SEEDS of Liatris odoratissima. (Purchased.) 

WALLACE Bros., Statesville, North Carolina. 16776. 785. (xv) 

BLAcK MACAQUE, Cynopithecus niger, juv. 

W. A. CONKLIN, Central Park Menagerie. 16777. ’85. (xm) 

Sap, Clupea sapidissima. 

U.S. Fish Commission, Washington, District of Columbia. 16778. 785. (vir) 

FOSSILS. « 

WituiAM B. HAMILTON, Collingwood, Ontario, Canada. 16779. ’85. (x1II, v) 

INsEcTs, mostly Diptera (26 vials). - 

Dr. B. H. WARREN, West Chester, Pennsylvania. 16780. ’85. (x) 

——— 
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Jack RABBIT. 

E. BUMGARDNER, Holton, Kansas. 16781. 785. (1v) 

Fossii, Nucleocrinus verneuili, Devonian, from Charleston, Indiana, 

H.C. DUVALL, Washington, District of Columbia. 16782. 785. (XIII, A) 

PIERCED TABLET, found in a corn-field in Berea Township, Cuyahoga County, Ohio 

H. C. DUVALL, Washington, District of Columbia. 16782. 785. (III) 

CAMBRIAN FOssILs (134 specimens), from Sweden (exchange). 

Dr. G. Linpstrom, Stockholm, Sweden (through C. D. Walcott). 16785. 785. 

(XIII, A) 

ARGENTITE, from Rabbit Mountain Mine, near Port Arthur, Ontario. 

Mrs. EpwarbD A. WILD, Brookline, Massachusetts. 16784. 785. (Xvr) 

MoDEL OF CANOE. 

JOSEPH PASsENO, Washington, District of Columbia. 16785. 7385. (1) 

PLOW AND YOKE,* from Managua, Nicaragua. 16786. 785. (IIL, A) 

PLow, * similar to those used over two thousand years ago in Sicily, 

ALBERT Woopcock, U.S. consul, Catania, Sicily. 16737. 785. (4, A) 

Book, copy of a work on the discovery of the circulation of blood, published in Rot- 

terdam, in 1648, by Dr. William Harvey. (Deposited.) 

G. BRowN Goopk, U.S. National Museum. 16788. 785. (II, A) 

Sront IMPLEMENT, with grooves, from Vineyard Haven, Dukes County, Massa- 

chusetts. 

Tuomas Lez, U.S. Fish Commission. 16789, 7°85. (IIL) 

KYANITE, actinolite, moonstone, orthoclase, stilbite and aragonite (9 specimens). 

Capt. Joun J. WILLIAMS, Thurlow, Pennsylvania. 16790. 785. (XVI) 

NEOTROPICAL Brirps,* 3 species, from Venezuela (?) (8 specimens. ) 16791. (vit) 

BIRD-SKINS, from Venezuela (9 species, 13 specimens). (Purchased. ) 

H. K. Coats, Chicago, Illinois. 16792. ’85. (v, A) 

BIRD-SKINS, Junco caniceps, J. annectens, J. dorsalis and J. oregonus. (15 specimens.) 

Dr. R. W. SHUFELDT, U. S. Army, Fort Wingate, New Mexico. 16793. ’8o. 

(V, A) 
VANILLA SEED, Prilisa odoratissima. 

A. H. Curtiss, Talleyrand Place, Florida. 16794. ’85. (xv) 

Corron,t roll, yarn, etc. 

GOVERNMENT OF SIAM. 16795. ’85. (1) 

SALAMANDER, Amblystoma punctatum. 

Mrs. F. L. Ler, Westport, Essex County, New York. 16796. 785. (v1) 

SiLtver Org, from Raymond & Ely Mine, Pioche, Nevada. 

U. S. GkoLocicaL SURVEY, Washington, District of Columbia. 16797. 785. 

(XVIII) 

IRON STIRRUPS (an ancient pair). 

Harry Sruart, agent for Guatemala Central Railroad, Guatemala. 16798. 

185. (Lu) 

INVERTEBRATE FossiL, Bellerophon sp. 

CHAUNCEY ROBINSON, Burlington, Iowa. 16799. 735. (Xin, A) 

Mo.uusk, Margaritana complanata Barnes, from Neosho River, Kansas. 

Dr. W. S. NEWLON, Oswego, Kansas. 16800. 785. (Ix ) 

CARVED STONE PLATE, carried from Japan to Holland, by Dutch merchants, in the 

seventeenth or eighteenth century. (Deposited.) 

G. BRowN GoopE, U.S. National Museum. 16801. 785. (xvr) 

* Received from New Orleans Exposition through Department of State, 

t Received from New Orleans Exposition, 
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Fox SQUIRREL, Sciurus niger cinereus, from Maryland, 

J. D. FARDEN, Washington, District of Columbia. 16802. ’85. (1v) 

SEAL HUNTER’S GAFF, used by fisherman in killing young ‘‘ Harp” seals on the ice. 

A. D. Brown, St. John’s, Newfoundland. 16803. 785. (1) 

LDInD-SKINS, Stercorarius parasiticus, Hydrochelidon surinamensis, from North Atlantic. 

U. S. Fis Commisston, Washington, District of Columbia. 16804. 7’. 

(V, A) 

Horner’s Nest, from Georgetown, District of Columbia. 

I’ REDERICK WITZEL, West Washington, District of Columbia. 16805. 785. (x) 

Insect, Zremex columba, for examination. 

Dr. C. P. BarrRD, Winchester, Tennessee. 16806. ’S5. (xX) 

LEAE-SHAPED IMPLEMENT, perforator, and arrow-heads (7), from southern Indiana. 

J.T. ABERT, U. S. Engineer Corps. (Through C. D. Walcott.) 16807. 85. 

(IIL) 

QUARTZITE, water-worn, from near Salt Lake, Utah; for examination. 

W.R. BRADFORD, Roxbury, Massachusetts. 16808. ’85. (XVI) 

MODELS OF WAGONS,* six -mule Government wagon, two-horse farm wagon, farm- 

cart. 

STUDEBAKER & Bro., South Bend, Indiana. 16809. 785, (II, A) 

Birp-skins. <A collection comprising a very complete series of Motacilla yarrelli, 

and Anthus pratensis, 10 species (87 specimens). 

R. BowLDER SHARPE, British Museum, Kensington, London, England. 16810. 

855 (Vis) 

SourH AMERICAN Birps, Myiarchus sp. nov. and Merula sp. nov.; new to the collec- 
tion. 

H. K. CoALe, Chicago, Illinois. 16811. ’85. (Vv, A) 

Birps’ Nests, from District of Columbia (5 specimens). 

CHARLES W. RICHMOND, Washington, District of Columbia. 16812. 720. 

{V, B) 

WESTERN WATER THRUSH, Seiurus noveboracensis notabilis, from Santa Cruz. 

ALBERT M. INGERSOLL, Santa Cruz, California. 16813. 785. (Vv, A) 

COPPER ORES. 
JOHN LAWLOR, Prescott, Arizona. 16814. 785. (XVIII) 

SHELL, Neritina virginea Laur. 

R. A. LivEty, Williamsport, Virginia. 16815. 785. (1X) 

Fisies, Chilomycterus geometricus, Teirodon turgidus, and Alutera schepfii, from Colo- 

nial Beach, Potomac River. 

MAURICE CROPLEY, Washington, District of Columbia. 16816. 7°85. (vu) 

Srak-FISH, Asterias Forbesii, from Colonial Beach. 

MavricE CROPLEY, Washington, District of Columbia. 16816. 785. (x1) 

ZUNYITE (2 specimens), from Colorado. 

W.F. HILLEBRAND, U.S. Geological Survey. 16817. 785. (XIV) 

MaTerIA MEDICA, collection. 

FREDERICK STEARNS & Co., Detroit, Michigan. 16818. 85. (1) 

REPTILES, Amblystoma tigrinwm (4 specimens). 

Dr. R. W. SHUFELDT, U.S. Army, Fort Wingate, New Mexico. 16819. 785. 

(VI) 
* Received from New Orleans Exposition. 
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YELLOW Boa, Chilobothrus inornatus, from Jamaica. 

ZOOLOGICAL SOCIETY OF PHILADELPHIA, Philadelphia, Pennsylvania. 16820. 

85. (VI) 

ILLUSTRATIONS OF BOATS (12 sheets) published in the eighteenth century. 

SANDERSON Smitu, New Brighton, Staten Island, New York. 16821. 785. (1) 

ILLUSTRATIONS OF BIRDS (3 sheets.) 

SANDERSON SmitH, New Brighton, Staten Island, New York. 16821. 785. (Vv, A) 

ILLUSTRATIONS of marine invertebrates. 

SANDERSON SMITH, New Brighton, Staten Island, New York. 16821. 785. (x1) 

ILLUSTRATIONS of plants (4 sheets). , 

SANDERSON Situ, New Brighton, Staten Island, New York. 16821. 785. (xv) 

FRENCH CHEMICAL WeIGuts, 50 grammes to 1 milligramme. (Deposited.) 

Romyn Hircucock, U.S. National Museum. 16822. 785. (1) 

GOLD ORE and Samarskite, from Mariposa County, Cal. 

Dr. J. R. RopGeErs, Washington, District of Columbia. 16823. 785,  (xvilII): 

SHELLS, Phyllonotus radix Lamarck. Phyllonotus regius Swainson, Turbo marmoratus 

Linné, Haliotis tubifera Lamarck, Cyprea tigris Linné, Meleagrina margaritt fera 

Linné. ; 

JOHN S. LaMson & Bro., New York City. 16824. ’85. (1x) 

MANGANESE ORE, from Nova Scotia. 

JOHN S. Lamson & Bro., New York City. 16824. 735. (XVIII) 

SALAMANDER, Amblystoma tencbrosum, 

J. LEvisoN, Portland, Oregon. 16825. ’85. (VI) 

Hickory Suan, Clupea chrysochloris, from Osage River, Carnden County, Missouri. 

I. G. W. STEEDMAN, Saint Louis, Missouri. 16826. 785. (vir) 

REINDEER, Rangifer tarandus (skin and hoof), Parry’s Spermophile, Spermophilus em- ) g \ i » S} l 

pera. Also part of an elephant’s tooth. 

Henry D. Woo.re, Cape Lisburne, Alaska. 16827. 785. (Iv) 

SHELL, Buccinum glaciale L. 

HENRY D. WooLFrE, Cape Lisburne, Alaska. 16827. 735. (1x) 

Coat, 
HENRY D. Woo.LFrE, Cape Lisburne, Alaska. 16827. ’85. (XVIII) 

SPoon made of horn of mountain sheep, mask, 2 jade implements, jade ornament, 

piece of jade, fishing-hooks, carving and bone labrets. 

HeNrY D. Woourr, Cape Lisburne, Alaska. 16827. ‘85. (II, 4) 

Pyrire and Siderite (1 specimen cach). 
HENRY D. Woo.re, Cape Lisburne, Alaska. 16827, 785. (XVI) 

Srar Fisnes, Cribrella (2 specimens) and Ascidian Boltenia (one specimen). 

HENRY D. Woo.re, Cape Lisburne, Alaska. 16827. 785. (Xr) 

SANDSTONE, and Septarian nodule (2 specimens). 

Henry D. Woo.re, Cape Lisburne, Alaska. 16827. 785. (xvit) 

Insects, Mallophaga, Dipterous larva, and Archa larva, 

Henry D. Woo.rsk, Cape Lisburne, Alaska. 16327. °85. (x) 

BirpDsKINS. Seventeen species (39 specimens). 

Henry D. Woo.Lre, Cape Lisburne, Alaska. 16827. 785. (Vv, A) 

Birps’ Nests AND Eaes. Lapland Lovgspur. Centrophanes lapponicus (3 nests aud I Ss] n Pl} 
13 eggs), Ruffed Grouse, Bonasa wmbellus (nest aud 1 egg), Pectoral Sandpiper, 

Actodromas maculata (nest, 4 eggs). Fs 

HENRY D. WooLFE, Cape Lisburne, Alaska. 16827. ’85. (Vv, B.) 

LiaMa, Llama glama, in the flesh. 

BARNUM, BAILEY AND HUTCHINSON, Bridgeport, Connecticut. 16328, 785. (IV) 

Ho Misi 170. pt. 222247 
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Zircon crystal in hornblende, from Renfrew County, Ontario, (Exechange.) 

JosEPH WILLCOX, Media, Pennsylvania. 16829. 785. (xv1) 

PHOTOGRAPHS (3) of the James Lick Cbservatory. 

H. E. MarrHews, James Lick Observatory, San Francisco, California, 16830. 

8D. (1) ° 

TRON and steel, manufactured. 

AMERICAN INSTITUTE OF MINING ENGINEERS, New York City. 16831. 785. 

(XVIII) 

Monkry, Macacus pelops, in the flesh. 

W. A. ConKLIn, Central Park Menagerie, New York City. 16832. 785. (Iv) 

AMERICAN HERCULES BEETLE. Dynastes tityus. 

W. H. Tison, Cuthbert, Georgia. 16833. 785. (xX) 

Couig Biren ‘‘Clipsetta,” Canis familiaris. Sire, prize dog “ Eclipse ;” dam, ‘‘ Nesta.” 

JAMES WaTSON, Philadelphia, Pennsylvania. 16834, 785. (IV) 

Trout, Salvelinus of the oquassa type, from New Haven, Connecticut. 

E. B. Hoper, Plymouth, New Hampshire. 16835, 7°85. (VII) 

CRAWFISH (2 specimens). 

H. G. Hopes, York, Clark County, Illinois. 16836. 785. (x1) 

Fruirs and woods from common trees in Illinois. 

H. G. Hopes, York, Clark County, Illinois. 16836. 785. (xv) 

Corynitk and Siderite, from Olsa, Carinthia; and Brochantitel (specimen), from 

Clifton, Arizona. (Exchange.) 

Wixti1aM G. Rorus, Brooklyn, New York. 16337, 755. (XVI) 

BiRD-SKINS, for examination. 

GrorGrE N. LAWRENCE, New York City. 16838. ’85. (Vv, A) 

BIRD-SKINS, Odtontophorus leucolemus, Conurus finschi, Kuphonia elegantissima, Piranga 

testacea, and Centurus hoffmanni, from Costa Rica. (Purchased). 

FREDERICK STEARNS & Co., Detroit, Michigan. 16839. 785. (Vv, 4) 

SurEw, Blarina exilipes Baird. 

F. A. SAMPSON, Sedalia, Missouri. 16840: 785. (1Vv) 

Supv_i, Unio phaseolus, from Neosho River, Kansas, for examination. 

Dr. W. S. NEWLON, Oswego, Kansas. 16841. ’85. (1X) 

PHOTOGRAPH NEGATIVES (34) of stone quarries, quarrying machinery, ete., taken 

by the donor. Mounted. 

GuorGE P. MerRILL, U.S. National Museum. 16842. 785. (XvII) 

Servs of Nymphe. 

Prof. ROBERT CASPARY, Konigsberg, Germany. 16843, 785. (Xv) 

ALTERED ROCKS, for examination, 

8. J. NeLson, Canton, Bradford Co., Pennsylvania. 16344. 7385. (xv) 

Ore and buttons (4) containing tin and lead. 

J.H. Mircuet, Philadelphia, Pennsylvania. 16845, 785. (XVII) 

GOOSE BARNACLE, Lepas, for examination. 

A. F. MAHLMAN, Little River, California. 16846. 785. (x1) 

Birp-skins, from Costa Rica (2 specimens), for examination. (Returned. ) 

FREDERICK STEARNS & Co., Detroit, Michigan. 16847. 785, (Vv, A) 

INDIAN HeaAp-pREsS anda leather provision bag. (Purchased. ) 

THOMAS DONALDSON, Philadelphia, Pennsylvania. 16848. ’85. (iI, A) 

STONE IMPLEMENT of coarse-grained syenite, and two spear heads, from Birmingham, 

Erie County, Ohio. 

Mrs. D. L. NuzLtson, Vermilion, Ohio. 16849. 785. (IIT) 

Brown Iron Or8, produced by alteration of pyrites. 

I. G. TRUE, Salides, Colorado. 16850. ’35. (xvi) 
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VARANUS, v. bengalensis, in the tlesh, ’ g > 

ZOOLOGICAL SOCIETY OF PHILADELPHIA, Philadelphia, Pennsylvania. (Through 

A. E. Brown.) 16851. 785. (Vr) 

Birps. Blue Jay, Cyanocitta cristata (2 specimens) ; Meadow Lark, Sturnella magna, 

and Downy Woodpecker, Picus pubescens (skeleton). 

J.D. FARDEN, Washington, District of Columbia. 16852. 785. (X11) 

Soin from borings made by surveying expeditions under Captain Selfridge in the 

vicinity of the Atrato and Napipi Rivers, with field note-book and map showing 

points of borings. 

J. R. BartLett, commander U.S. Navy, Hydrographic Office, U. S. Navy 

Department. 16853. 785. (XvIr) 

ParER made from the Indian corn plant. 

Prof, SANDERSON Situ, New Brighton, Staten Island, New York. 16854. 785. (1) 

Snow Grousk, Chen hyperboreus nivalis, from Currituck Sound, North Carolina. 

Davin KING, 1228 Connecticut avenue, Washington, District of Columbia. 
SO Ao r 16855. ’85. (V, A) 

CARBONATE OF COPPER. 
WituiamM EF. Dory, Duranyo, Colorado. 16856. 785. (XVI) 

MARINE SHELLS, 21 species (exchange). 

Prof. A. G. WETHERBY, Saint Andrews Bay, Florida. 16857. 785. (1x) 

Fisuks, Platophrys nebularis (2 species) and Htropus crossotus (or nebularis). 

Prof. ALEXANDER AGAssIzZ, Museum of Comparative Zoology, Cambridge, 

Massachusetts. 16858. 785. (VII) 

MIOCENE FossIs, from the shore of Willapa River, Washington Territory. 

C. W. Wo.LrFF, Aurora, Oregon. 16859. ’c5. (xIH, B) 

STONE MORTARS (2 species). 

W. P. Surron, U.S. Cousul-general, Matamoros, Mexico. 16860. 7°85. (II, A) 

STONE PESTLE.* 

MEXICAN COMMISSIONER. 16861. 785. (II, A) 

MAP OF JAPAN. 

Dr. D. B. McCarter, Washington, District of Columbia. 16°62. 785. (11, A) 

ETHNOLOGICAL OBJECTS. Basket hat, water jars (8), baskets (5), Berry wands (3), 

3erry trays (6), toy doll, cradle back, leather bag, and repairs of moccasins col- 

lected by Dr. H. C. Yarrow among the Gosh Utes, Utah. 

BurREAU OF ETHNOLOGY, Washington, District of Columbia. 16863. 785. 

(II, A) 
ANTIQUITIES, from France. 

THOMAS WILSON, U.S. consul, Nice, France. 16864. ’85. (111) 

MATERIA MeEpIcA* (15 specimens), from Jamaica, including Amyris balsamifera, Mu- 

cuna pruriens, Cassia obovata, Calotropis gigantea, Rhizophora mangle, Ipomoca purga, 

Avicennia nitida, Gouania domingensis, Cissampelos Pereira, Cyperus articulatus, Cap- 

paris cynophallophora, Smilax china, Mikania guaco, Bocconia frutescens, Croton cas- 

carilla, Andira inermis, Lagucularia racemosa. 

GOVERNMENT OF JAMAICA, 10865. 785. (1) 

FLOWERS and foliage of papaw tree.* 

GOVERNMENT OF JAMAICA. 16865. 785. (1) 

Foops,* from Jamaica. 

GOVERNMENT OF JAMAICA. 16865. 785. (1) 

ANNATTO SEEDS used as a dye,* from Jamaica. 

GOVERNMENT OF JAMAICA. 16865. ’85. (1) 

* Received from the New Orleans Exposition. 
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MAMMALS’ SKINS, (8 specimens). 

R. MACFARLANE, Fort Chippewyan, Hudson Bay Territory. 16866. 785. (1V) 

BrrD-SKIN, Logopus albus, from Fort Resolution, Great Slave Lake. 

R. MACFARLANE, Fort Chippewyan, Hudson Bay Territory. 16866. 785. (Vv, A) 

NESTS AND EGGs (7 specimens). 

R. MACFARLANE, Fort Chippewyan, Hudson Bay Territory. 16866. 785. (Vv, B) 

DUFRENITE (136 specimens) strengite with cacoxenite in dufrenite (2 specimens). 

Prof. M. B. Harprin, Virginia Military Institute, Lexington, Virginia. 16867. 
IQR 85. (XVI) 

MAssivE GARNET. 

é J. P. ELROD, Jefferson, Georgia. 16868. 785. (XVI) 

Dry SHELLS from Florida and Honduras; for examination. 

CHARLES T. SIMPSON, Braiden Town, Manatee County, Florida. 16869. 785 

(Ix) 
MovELS, relief maps, etc. 

U. 8. GEOLOGICAL SURVEY and BUREAU OF ETHNOLOGY, Washington, District 
of Columbia. 16870. 787. 

Bow, arrows, and quiver made of mountain-lion skin. (Purchased.) 

HaTHALI Nez, ‘‘The Tall Singer,” medicine-man. 16871. 785. (1, A) 

IpswicH SPARROW, Passcrculus princeps (30 specineus)) and Shore Lark, Otocoris al- 

pestris (8 specimens). 

C. W. CHAMBERLAIN, Boston, Massachusetts. 16872. ’85. (Vv, A) 

Rock Dri, ‘ Eclipse” pattern, with pictures representing operation on the Wash- 

ington Aqueduct. 

INGERSOLL Rock DRILL COMPANY, Park Place, New York. 16873. 7’. (xvIII) 

Porpoise, Delphinus delphis, in the flesh. 

JAMES R. Hopes, Kitty Hawk, North Carolina. 16874. 785. (Iv) 

Birp Skins. A collection of 113 specimens, 57 species, including anew species each 

of Polioptila and Cyclorhis, from Cozamel Island and Temax, ‘Yucatan. 

GEORGE F. GAUMER, Merida, Yucatan. 16875. 785. (V, A) 

Rusu, Juncus effusus L., and weed, Poylygonum amphibium L., from a carp-pond. 

JOHN T. IRION, Paris, Tennessee. 16876. ’8. (Xv) 

HatIR-woRkM, probably, Gordius aquaticus. 

JOHN KING, Columbus, Georgia. 16877. 785. (XT) 

MARINE INVERTEBRATES, consisting chiefly of crustacea. 

N. GREBNITSKI, Bering Island. 16578. 785. (x1) 

SHELLS, from Commander Islands, E. Siberia. 

N. GREBNITSKI, Bering Island. 16878. ’85. (1x) 

MaMMALS, Ziphius grebnitskii, Eumetophias stelleri, Orca sp., Ovis nivicolea, Enhydria 

eutris, and Odobanus obesus (skeletons). 

N. GREBNITSKI, Bering Island. 16878. ’85. (XII) 

BirD SKINS, Melodes calliope, Phylloyseustes borealis, Erythrosterna albicilla, Motacilla 

lugens, Ampelis garrulus, Fringilla montifringilla, Charadrius squatarola, Pilidna 

pacifica, Limosa merlanuroides, Oceanodroma furcala, Lranta hutchinsi, Mareca 

penelope, Aythya fuligula (16 specimens). 

N. GREBNITSKI, Bering Island. 16878. 785. (Vv, A) 

Brrps’ EGes (25). 

N. GREBNITSKI, Bering Island. 16878. 85. (v,B : 

FisHes, Murenoides, Tilesia, Bathymaster, Liparis, Cottus, Oligocottus, Gasterosteus, 

Anoplarchus, Oncorhynchus, Siphagonus, Hexagrammus, Hemilepidotus, Cyclopterus, 

Clupea, Osmerus, Salvelinus, Plewrogrammus, etc. 

N. GREBNITSKI, Bering Island. 16878. 785. (Vv) 

a 
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Eskimo IMPLEMENTS, including clothing, axe used in lodging-houses, knife-belt 

made from reindeer teeth, bow and 2 arrows, fish-knife and hat made by woman. 

J. W. JOHNSON, Fort Alexander, Alaska. 16879. °85. (II, A) 

Fossit SHELLS. JMacoma sabula Spel., Cardium grenlandicum L., Amauropsis purpurea ps $ pss Pury 
Dall. Quaternary, in clay concretions. 

J. W. JOHNSON, Fort Alexander, Alaska. 16879. 785, (1x) 

STONE IMPLEMENTS. Knife, adzes (3), and celts (2). 

J. W. JOHNSON, Fort Alexander, Alaska. 16879. 785. (111) 

BirD SKINS, from Nushagak (34 specimens), 

J. W. JOHNSON, Fort Alexander, Alaska. 16879. 785. (vV, A) 

PIG-TAILED MONKEY, Macacus pelops P. 

W. A. CONKLIN, Central Park menagerie, New York City. 16880. 785. (x1) 

REEVES PHEASANT, Phasianus reevesi (mounted). 

ZOOLOGICAL SocIETY OF PHILADELPHIA, Philadelphia, Pennsylvania. (Through 

Arthur Edwin Brown, Esq.) 16881. ’85. (Vv, A) 

SCREEN, representing a Chinese wedding. 

Mrs. J. L. Hotmrs. (Through O. T. Mason.) 16882. 785. (11, A) 

Fossit SHELL. <Axinaea (?), from phosphate deposits, South Carolina. , ] I , 
R. RatuBun, U.S. National Museum. 16883. 785. (1x) 

Suarks’ TEETH (5), from phosphate deposits, South Carolina. 

R. RATHBUN, U.S. National Museum. 16883. ’85. (vir) 

Coacu Dog, Canis familiaris (skeleton). 

LEewis Hipxins, Washington, District of Columbia. 16884. 785. (x11) 

BirD SKINS, collection of 139 species, 225 specimens from Turkey, France, India, 

South Africa, England, Asia Minor, Borneo, Pegu, British Burmah, Timor Laut, 

Papua, Australia, Malayan Peninsula, Brazil, and Peru. (Exchange.) 

R. BOWDLER SHARPE, British Museum, South Kensington, England. 16885, 

2855) (vi A) 

ANTIQUITIES, from France. 

THOMAS WILSON, U.S. consul, Nice, France. 16886. ’87. (111) 

HATCHING-BOX fer hatching white-fish and other small fry (model). 

M. B. Hit, Clayton, New York. 16887. 785. (Sent to F. N. Clark, North- 

ville, Michigan. ) 

METALS, for examination. 

Dr. E. O. SAWYER, Point Pleasant, West Virginia. 16888. 735. (xvuI1) 

Fisues, Pleuronectes stellatus, Cottus quadricornis, Coregonus merckii, and Clupea mi- 

rabilus. 

Capt. M. A. Hmary, U. S. R. M. steamer Corwin, San Francisco, California. 

16889. 785. (VII) 

TURNSTONE, Strepsilas interpres, from Alaska. 

Capt. M. A. Hrary, U.S. R. M. steamer Corwin, San Francisco, California. 

16889. 785. (Vv, A) 

MARINE INVERTEBRATES, from Alaska. 

Capt. M. A. Hrary, U.S. R. M. steamer Corwin, San Francisco, California. 

16889. 85. (x, 1) 

Fisnes, Gymnacanthus galeatus, Potamocottus gulosus, Cottus, Oligocottus, Aspidocot- 

tus, Xiphister, Muraenoides, Podothecus, Sabastichthys, ete. (28 species) from Alaska 

and one species from Chili. 

T. H. Srreets, Passed Assistant Surgeon, U.S. Navy, steamer Carlisle Patterson, 

16890. 785. (vit) 
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MARINE INVERTEBRATES, from Alaska. 

T. H. Srreets, Passed Assistant Surgeon, U.S. Navy, steamer Curlisle Patter- 

son. 16890.’ 785. (xr) 

COMMON LITTORAL SHELLS, from Alaska. 

T. oH. SrREETsS, Passed Assistant Surgeon, U. S. Navy, steamer Carlisle Patter- 

son. LOs90N 285) (Gas) 

REPTILES, Diemyctylus torosus and Amblystoma decorticatum, from Alaska. 

T. H.SrreEEtTs, Passed Assistant Surgeon, U.S. Navy, steamer Carlisle Patter- 

son. 16890. 785. (v1) 

LABRADORITE, a lime soda feldspar. 

GEORGE W. WATKINS, Moriah, Essex County, New York. 16891. ’385. (xvi1) 

DrIED LIZARD, from near Ciudad, Bolivia. 

lf’, A. Lucas, U.S. National Museum. 16892. °85. (v1) 

AFRICAN FIGURES, 2 mannikins prepared under the direction of Prof. Hamy, Troca- 

dero Museum. (Purchased. ) 

JULES HEBERT, 9, rune Henri Martin, Paris, France. 16-93. ’S5. (11,4) 

SuUELLS. Twenty-three specimens. 

CiaRLES W. JOHNSON, Saint Augustine, Florida. 16894. 785. (1x) 

OBSIDIAN. * 

COMMISSIONER OF NEW Merxico. 16895. ’ ish (G0 N)) 

OBSIDIAN and pumice stone, for examination. 

Dr. I. S. SNow, Baker City, Oregon. 16896. ’85. (xv1) 

Microscorr and accessories, old pattern. 

SMITHSONIAN INSTITUTION. 16897. 785. (1) 

Fist Decoy used by fishermen of the Great Lakes in connection with spearing trout. 

Dr. TRUM¥FOUR, Mackinaw, Michigan. 16898. 785. (1) 

WHITEFISH FLOATS, three forms, and one sinker. 

WILLIAM SMITH, Frankfort, Michigan. 16899. 785. (1) 

TroUT BoBBING LINE, rigged for use. 

IKINSLEY G. Housr, Oconto, Wisconsin. 16900, 785. (1) 

SALAMANDERS, Amblystoma tigrinum jay (27). 

Dr. R. W. SHUFELDT, U. S. Army, Fort Wingate, New Mexico. 16901. 785. 

(v1) 
CONCRETION. 

JOHN W. Crark, Nushagak, Alaska. 16902. 7385. (xvir) 

Ivory CARVING representing an Eskimo dance, made by a native. 

JOHN W. CLArRK, Nushagak, Alaska. 16902. 785. (II, A) 

Buiack Duck, Anas obsewra (Mallard variety). A strange freak of color, approach- 

ing an albino state. 

RUSSELL ROBINSON, Richmond, Virginia. 16905. 785. (Vv, A) 

BIRD SKINS, Centropus eurycercus, from Borneo; Platycichla flavipes, Spinus cucullatus, 

and Sporophila sp., from Venezuela (7 specimens). 

Ii. K. COALK, Chicago, Illinois. 16904. 785. (Vv, A) 

Biock or LAva, from Vesuvius. 

Mrs. EpGAr Dawson, Baltimore, Maryland. 16905. 785. (1) 

Brrp’s Nest, from Bladensfield, near Warsaw, Virginia. 

Mrs. Mary Burr, care Mrs. M. V. Burr, General Land Office. 16906. 785 

(v, B) 
Ork, for examination. 

VILLIAM E. GREEN, Troy, Alabama. 16907. 785. (XVIII) 

* Received from New Orleans Exposition. 

se ee 
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Brook Prour, Salvelinus fontinalis. 

A. F. WoosTER, Norfolk, Connecticut. 16908, 785. (VIL) 

CANNISTER SHOT and minnie balls, from battlefield of Bull Run, Virginia. 

H. M. Smiru, U.S. National Museum. 16909. 785. (1) 

CoquiNna, shell-reck, from the Spanish fort at Saint Augustine, Florida. 

A. ZENO SHINDLER, U.S. National Museum. 16910. 785. (1) 

DRIED SKIN of a species of Ophichthys, from Bermuda. 

Dr. l*. M. Hamuin, Auburn, New York. 16911. 785. (vi11) 

PHOTOGRAPHS from negatives of views in Southeast Alaska. 

A. P. NIBLACK, Ensign, U.S: N. 16912. 785: (11,4) 

MAMMALS, Urocyon virginianus g, Neotoma floridana g, Arvicola riparius g, Spermo- 

philus grammurus, Tamias asiaticus Townsendii, Spermophilus grammurus, S. gram- 

murus Douglassi and Lepus sylvaticus auduboni (21 specimens). 

WALTER I. BRYANT, Oakland, California. 16913. 785. (rv) 

“ BiIpanKa,” or skin canoe, with paddles, from Alaska. 

CHARLES H. TOWNSEND, U.S. Fish Commission. 16914. ’85. (11, A) 

FosstL SHELLS, from Alaska. 

CHARLES H. TOWNSEND, U.S. Fish Commission. 16914. 785. (1x) 

ACTINIANS, from Alaska. 

CHARLES H. TOWNSEND, U.S. Fish Commission. 16914. 785. (xr) 

BiRD SKELETONS, Circus hudsonius, Larus glaucus, Diomedea nigripes, Corvus carniv- 

orus, Tinnunculus sparverius, and Lomvia arra, from Alaska. 

CHARLES H. TOWNSEND, U.S. Fish Commission. 16914. 735. (x11) 

MAMMALS, “rethrizon dorsalis epixanthus, Thalarctos maritimus, Sciurus hudsonius, 

Lumotopias stelleri, Callorhinus ursinus, and Enhydris lutris (bones), from Alaska. 

CHARLES H. TOWNSEND, U.S. Fish Commission. 16914. 785. (x1r) 

Birps. A collection of 152 specimens, from Ounalashka Island, St. Panl’s Island, 

Otter Island, Port Clarence, Kotzebue Sound, St. Matthews’ Island, and St. George 

Island. The rarest or most important are the following: Kennicott’s Warbler 

(Phylloscopus borealis), Alaskan Wren (Troglodytes alascenses), Kowak Chicks- 

dee (Parus stoneyi, n. sp.).* 

CHARLES H. TOWNSEND, U.S. Fish Commission. 16914. 785. (Vv, 4) 

In addition to these were good series of such characteristic or peenliar Alaskan 

hirds as Leucosticte griseonucha, Melospiza cinerea. MceKay’s Snowtlake ( Plectrophanes 

hyperboreus), Prybilov Snowflake (P. nivalis townsendi, n. subsp.), and Long-toed Stint 

(Tringa damacensist ). 

ERMINE, Putorius erminea, in the flesh. 

A. R. DopGr, East Saginaw, Michigan. 16915. 785. (Iv) 

BrrD Skins. Chewink (Towhee), Pipilo erythrophthalmus, and Kingbird (Bee Martin), 

Tyrannus carolinensis. 

Lewis B. Wooprurr, 14 East Sixty-eighth street, New York. 16916. 785. (v, a) 

NEsTS AND EGGs of Chewink (Towhee), Pipilo erythrophthalmus, and of Kingbird (Bee 

Martin), Tyrannus carolinensis. Set of foureggsineach. Collected at Litchfield, 

Conn., June, 1885. 

Lewis B. Wooprurr, 14 East Sixty-eighth street, New York. 16916. 785. (v, B) 

Fossin PLANTS. (Returned. ) 

R. P. SHARPLES, Phoenixville, Pennsylvania. 16917. ’85. (x1x) 

*A young bird; characters of the species first clearly shown by Lieutenant Stoney’s 

adult examples. 

t New to North American fauna. 
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INVERTEBRATE FOssILs. 

R. P.Sumareius, Pheenixville, Pennsylvania. 16917. 785. (XIII, B) 

Burnt Ciay, found in a mound in Arizona, and bearing impressions of sticks, twigs, 

etc. (16 specimens). 

D:°. EDWARD PaLnER, Smithsonian Institution. 16919. 785. (111) 

RovuGu Ocropus, Octopus rugosus, Bose. 

A.R. AKEN, Cat Island Light-house Bay, Saint Louis, Missouri. 16920. ’85. 

(1X) 
Far Hap, Pimephales promelas (5 specimens), from an artesian well. 

Louis LaGer, Aberdeen, Idaho Territory. 16921. 785. (vir) 

RHINOCEROS HORNBILL, Buceros bicornis. 

W.A. CONKLIN, Central Park Menagerie, New York City. 16922. ?’<5. (xu) 

ARSENICAL IRON PyRITES and garnet, from the Black Hills; for examination and 

report. 

H. I. Brown, Ponea, Nebraska. 16923. 785. (xvr) 

MaMMAL SKINS from Queensland and Tasmania, as follows: (1) Macropus giganteus 

Schreb., ¢ and 92; (2) AL. robustus Gld., g and 9 (juv.); (3) UW. rufus Desm., 

fg and 9; (4) MW. parryi Ben., 9 ; (5) Halmaturus dorsalis Gr., g and 2 ; (6) 

HH, ruficollis Desm., g ; (7) H. temporalis De Vis, $5; (8) H. thetidis F. Cuv. 9 ; 

(9) Petaaurista taguanoides Desm., 2 ; (10) Dasyurus maculatus Shaw, 9 ; (11) 

D. gevfroyt Gld. 9 (mounted); (12) Phascolomys wombatus Per. et Less., Tas- 

mania; (13) Phascolarctos cinereus Goldf., g¢ and @ ; (14) Bettongia rufescens 

Waterh., ¢ and 93 (15) Ornithorhynchus paradoxus Blum.; (16) Hydromys chryso- 

gaster Geof., 9 ; (17) Pteropus scapulatus Peters. All Queensland specimens ex- 

cept No. 12. 

QUEENSLAND MUSEUM, Brisbane, Queensland. 16924. ’85. (Iv) 

PHOSPHATES, from the High Reck Phosphate Mine. 

Hien Rock PHospHaTE Mine. (Through Walter W. Pickford, manager), 

Buckingham, Province of Quebec, Canada. 16925. 785. (XVIII) 

BONNETED MACAQUE, Macacus sinicus &. 

W.. A. CONKLIN, Central Park Menagerie, New York City. 16926. ’86. (Iv) 

INDIAN TORTOISE. 

W. A. CONKLIN, Central Park Menagerie, New York City. 16926. 785. (v1) 

Cast or SToNE Disk, with carvings. Originally found near Plymouth, Marshall 

County, Indiana. 

GrorGE A. BAKER, 102 South Michigan street, South Bend, Indiana. 16927. 

85. (111) 

Carpbt, made by the Navajo weavers for Thomas Keam, and said to be the most 

elaborate and costly piece of work ever undertaken by the Navajos. Valued at 

$250. (Deposited. ) 

THOMAS KEAM, Keam’s Canon, Arizona. 16928. 785. (II, A) 

MopkEL Or WrJEGI, one of the Chaco ruins, prepared under the direction of the Bu- 

reau of Ethnology. The model measures about 3 feet by 4 feet, and the subject 

is one of the ruins of the Pueblo class. 

BuReAU OF ETHNOLOGY, Smithsonian Institution. 16929. 785. (11, A) 

SALT, cleavage specimen, from Petite Anse, Louisiana. 

Joun M. Avery, New Iberia, Louisiana. (Through U.S. Geological Survey. 

1GOS0 3a So.) xv) 

LaumMontitE, from Jones’ Falls, Baltimore, Maryland. (Exchange.) 

Dr. F. M. CHararpb, Baltimore, Maryland. (Through Joseph Willcox.) 16931. 

ABS ss (CXSVi) 



LIST OF ACCESSIONS. T45 

BARITE (2 speciingns), from Dafton, England. (Exchange.) 

JOSEPH WILLCOX, Media, Pennsylvania. 16932. ’386. (xvr) 

Woop. Section of a pile from a wharf at Cape Henry, Virginia, completely riddled 
by the boring of the ship-worm, Teredo navalis. 

A. B. JOHNSON, Light-House Board. 16933. 785. (1x) 

CRYSTALS (3), from deposif near Moriah, Essex County, New York. 

GEORGE W. WATKINS, Moriah, New York. 16934. ’35. (xv1) 

DRIED POTATO. 

C. O. STILLWELL, Rome, Georgia. 16935. 785. (1) 

MAMMALS: Neotoma floridana, Thomomys talpoides umbrinus, Arvicola riparius, Perog- 

nathus penicillatus, Hesperomys leucopus, and Tamias asiaticus, between lownsendi 

and quadriviltatus. 

FRANK KE. BLAISDELL, Poway, San Diego County, California. 16936. 785. (1v) 

Loco WEED, Astragalus Bigelowi Gray, probably from Texas. 

Dr. W. THORNTON PARKER, Newport, Rhode Island. 16937. ’85. (xv) 

GRANITE (2 specimens), and one each of hornblende and red clay. 

LARKIN KING, San Saba, Texas. 16938. 785, (Xv1I) 

HORNBLENDE gneiss, containing epidote; for examination and report. 

CHARLES MILLER, jr., P.O. Box 95, Sanborn, New York. 16939. 785. (xvi) 

SLATE (2 specimens) and impure limonite; for examination and report. 

C. P. McGimsry, Arkadelphia, Arkansas. 16940, ’85. (xvi) 

BRACELETS, of turtle-shell, made at Nassau, N. P., Bahamas, West Indies. 

Mrs. EPES SARGENT, 338 Pennsylvania avenne, Washington, District of Co- 

lumbia. 16941. 785. (1) 

Brick. Piece of a brick from an old well at Fort Ticonderoga, Lake Champlain, 

New York, used during the Revolutionary war. 

Mrs. Eprs SARGENT, 338 Pennsylvania avenue, Washington, District of Co- 

lumbia. 16941. ’85. (1) 

Brown Iron ORE; for examination and report. 

C. D. GALviIn, New York City. 16942. ’85. (xv1r) 

MusIcaL INSTRUMENT. Chinese sanheen, in exchange for carvings and baskets of 

North American Indians. 

J. H. Rensuaw, U.S. Geological Survey. 16943. 785, (J1, A) 

GALENA, Sulphide of lead, for examination and report. 

OLIVER Rask&, Ivanpah, San Bernardino, California, 16944. 785. (XvrI) 

Cuamors Horn. Material furnished by the Museum and mounted by Mr. Kalden- 

berg as a paper-knife. 

F. J. KALDENBERG, 124 Fulton street, New York. 16945. ’85. (1) 

FLINT IMPLEMENTS. Collection of 109 specimens on nine tablets, including arrow- 

heads, spear-heads, and darts; from Flint Ridge, Muskingum County, Ohio. 

This collection is made up from findings in the western part of the county. The 

flint and quartz work of which they are made is found in the above neighbor- 

hood in a ridge or row of hills, known in the locality as Flint Ridge. As this 

peculiar rock formation is the only one of the kind in this section, it must have 

furnished the supply of material for the manufacture of these darts and spear- 

heads for a large scope of country. 

T. F. SPANGLER, Jamesville, Ohio. 16946. ’85 (111) 

SMELLS (71 species), types of paper on Alaskan shells, and 30 species of marine shells 

from Norway. 

Dr. A. Krause, Berlin, Prussia. (Through William H. Dall.) 16947. ?85. (1x) 
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AMPHIPOD CRUSTACEAN; serves as food for mackerel. 

W. A. WILCOX, Gloucester, Massachusetts. 16948. 785. (x1) 

ROCKs. 

Mrs. H. C. Beckwirn, Coleman Station, New York. 16949. 785. (xvit) 

STONE IMPLEMENTS from France. 

THOMAS WILSON, Washington, Distriet of Columbia. 16950, 735. (11) 

Ore from Rockbridge, Virginia ; for report. 

S. H. LercueEr, Lexington, Virginia. 16951. 785. (XvuIr) 

LAUGHING GULL, Larus atricilla, juv. 

KE. C. GREENWOOD, Nantucket, Massachusetts. 16952. 735. (Vv, A) 

INDIAN BASKET, etc.: Specimens of corn-husk basketry, clothing, and weapons of 

the Shetimasha Indians, and specimen of basketry of the Choctaw Indians. 

Also specimens of Nankin cotton and decorticated moss work. * 

C. J. BARROWS, commissioner for Louisiana at New Orleans Exposition. 

16953. 785. (iI, A) 

TEXTILES exhibited at the New Orleans Exposition. 

EAGLE AND PHa@NIx MILLS, Columbus, Georgia. (Through Dr. Bursy, presi- 

dent.) 16954. 785. (1) 

NEGRO MANUFACTURES: Basketry, clothing, tupelo gum, handiwork of the negroes. 

JAMES J. SPELMAN, superintendent Colored People’s Exhibit, New Orleans, 

Louisiana. 16955. ’85. (11, A) 

PUMP DRILL?” 

JAMES J. SPELMAN, superintendent Colored People’s Exhibit, New Orleans, La. 

URES eles (GHG) 

INDIAN IMPLEMENTS, ete., basketry, cradles, water jug, and seeds, from Ute Indians, 

of Nevada. 

W. M. Havenor, Reno, Ney. (acting for Nevada at the New Orleans Expo- 

sition). 16956. 7’x5. (II, A) 

Fisn TRAP, used in Venezuela.* 

E. MARTINEZ, representative of Venezuela at the New Orleans Exposition. 

16957. 785. (1) 

PALMETTO HATS. * 
Mrs. 8S. G. FowLER, Handsborough, Mississippi. 16958. 785. (11, A) 

Corn-SHUCK Hart.* 

Miss ELLEN CLEARY, Handsborough, Mississippi. 16959. 785. (11, A) 

FEATHER-WORK. * 
MILTON J. FLoop, Sterling, Massachusetts. 16960. 785. (1) 

NEGRO MANUFACTURES: Horse collars, trays of the tupelo gum, and specimens of 

basketry, made by the negroes of Mississippi. ~ 

General STEPHEN D. Ler and Professor PHARES. Mississippi 16961. 785. 

(11, A) 

Brooms, made from the young leaves of palmetto; from Jamaica. * 

GOVERNMENT OF JAMAICA. 16962. 785. (II, a) 

COAL. 
STEPHEN Gray, JR., Olympia, Bath County, Kentucky. 16963. ’85. (xvi) 

PLants, from Nevada. * 

Hon. R. W. FurNas, commissioner from Nebraska, Brownsville, Nebraska. 

16964. ’385. (xv) 

* Received from the New Orleans Expositien, 
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Cuiay, for examination and report. 

W. A. SPENCE, Jacksonville, Florida. 16965. 785. (xv1r) 

MINERALS. One rock carrying iron pyrites and one slightly stained with copper. 

M. A. Treat, Riverside, San Bernardino County, California, 16965, ’85. (xvi) 

Birps’ Baas. Cardinal Grosbeak, Cardinalis virginianus; Saint Lucas Cardinal, Car- 

dinalis virginianus igneus; White-rumped Shrike, Lanius ludovicianus excubito- 

roides. 
ROSWELL WHEELER, Jr., Sacaton, Arizona. 16967. 785. (Vv, B) 

CoLuie Bircn (“Vesta”), Canis familiaris, from Glencoe Collie kennels. 

H. T. Leerry, Glencoe Collie kennels, Bethlehem, Pennsylvania. 16968. 85. 

(XII) 

EVENING GROSBEAK, Hesperiphona vespertina. 

Witt H. Wacker, 33 Yamhill street, Portland, Oregon. 16969. °85. (V,A.) 

CorrAN Potrery. Twenty-five pieces of table crockery, bottles, water-jar, wine- 

cup, etc. Some of the pieces are from three hundred to seven hundred years old. 

From Corea. 
J. B. BERNADOU, Ensign, U.S. Navy, Nagasaki, Japan. 16970. ’85. (1) 

DruGs from Corea (3 specimens). 
J. B. BERNADOU, Ensign, U.S. Navy, Nagasaki, Japan. 16970. 785 (1) 

Musica. INstRuMEN’. Astringed instrument, seemingly a combination of the Chi- 

nese kin and the Japanese koto. From Corea. 

J. B. BERNADOU, Ensign, U.S. Navy, Nagasaki, Japan. 16970. 785. (1) 

Faprics, from Corea. 

J.B. BERNaADOU, Ensign, U.S. Navy, Nagasaki, Japan. 16970. 785. (1) 

ETHNOLOGICAL OBJECTS, from Corea. 

J.B. BERNADOU, Ensign, U. S. Navy, Nagasaki, Japan. 16970. ’85. (iI, A) 

Fists, including Stromateus, Squalus, Scomberomorus, Niphon, Saurida, Clupea, Platy- 

cephalus, Tetrodon, Solea, Corvina, Sciena, Mugil, ete. 

J.B. BERNADOU, Ensign, U.S. Navy, Nagasaki, Japan. 16970. 785. (vir) 

TurtLy, from Corea. 

J.B. BERNADOU, Ensign, U.S. Navy, Nagasaki, Japan, 16970. 785. (v1) 

CEPHALOPODS (4 specimens), from Corea. 

J.B. BERNADOU, Ensign, U.S. Navy, Nagasaki, Japan. 16970. ‘85. (1x) 

MARINE INVERTEBRATES, from Corea, 

J. B. BERNADOU, Ensign, U.S. Navy, Nagasaki, Japan. 16970. ’85. (x1) 

SLiaB OF MARBLE, 10 by 29 inches, disk of yellow marble, stone pencil, jar of yellow 

and green marble, box made of red stone, from Corea. 

J.B. BERNADOU, Ensign, U.S. Navy, Nagasaki, Japan. 16970. 785. (xvit) 

POTTERY. 
D. F. HAYNES & Co., Baltimore, Maryland. 16971. ’85. (1) 

SIAMESE SILVER COIN, 1 fuang = 74 cents. (Deposited.) 

Joun M. Noau, U.S. National Museum. 16972. 735. . (1) 

DIATOMACKEOUS EartH, from Massaponax, Spottsylvania County, Virginia. 

Rovert P. Bratow, Washington, District of Columbia. 16973. 785. (xt) 

Srone IMepLEMENTs. A leaf-shaped implement, a spear-head, 147 arrow-heads, 2 

grooved axes, a stone slab with mortar cavities on both sides, a fragment of pot- 

tery, and 18 fragments of stone implements, from Massaponax, Spottsylvania 

County, Virginia. 

ROBERT P. BiGLOw, Washington, District of Columbia. 16973. 785. (111) 
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Antiquities. A skull and bones from an Indian grave, and a clay pipe, one-half of a 

small clay vessel, and 5 copper beads, from amound near Warner’s Landing, 

Vernon County, Wisconsin. Aiso a leaf-shaped implement, with a handle at- 

tached. . 

Dr. J. L. Dr Wirt, Newton, Vernon County, Wisconsin. 16974. 785. (111) 

CONE-IN-CONE, a peculiar concretiouary form. 

Dr. J. L. De Wirt, Newton, Vernon County, Wisconsin. 16974. 785. (XVII) 

INVERTEBRATE FOSSIL, Ostrea congesta. 

Dr. J. L. De Witt, Newton, Vernon County, Wisconsin. 16974. ’85. (xin, B) 

Fossit SHELLS, specimens of Chonetes and Producus, with sections of crinoid stems. 

M. J. BEcKER, Fort Scott, Kansas. 16975. ’85 (1x) 

MONKEY, CERCGBUS sp. (?), specimen in the flesh. 

H. B. Everett, Dime Museum, city. 16976. 785. (Iv) 

~ 

EartuH, for examination. 

JOHN Brooks, Hedrick, Rush County, New York. 16977. 8%. (?) 

Tapa CLoTH, Samoan Islands, 1869. 

Lieut. Commmander CHARLES V. GRIDLEY, U. 8. Navy; U.S. steamer ‘‘ Kear- 

sage.” 16978. ’85. (iI, A) 

Rocks. A collection of over 100 specimens, including diorites, diabases, gabbros, sye- 

nite, granite, gneiss, mica-schist, quartz, quartz-porphyry, slate; also a vertical 

column showing relative age and comparative thickness of the Archwan, Cam- 

brian, and Silurian formations of this slate, etc., from New Hampshire, 

C. H. Hircucock, Hanover, New Hampshire. 16979. ’85. (xv) 

SMELLAC, crude and commercial, and articles showing its use. 

THOMAS DONALDSON, Philadelphia, Pennsylvania. 16980. 785. (1) 

RED GRANITE. 
H. D. GuRNEY, Saint Paul, Minnesota. 16981. 7&5. (xvVII) 

Coxe. 
fl. SrmMon, 20 Mount street, Manchester, England. 16982. 785. (xvulI) 

Grey CoruNDUM and kyanite, from Georgia. (Exchange.) 

N. P. Pratt, Atlanta, Georgia. 16983. ’85. (Xv1I) 

Bronze Mepau. Annual Assay of the Mint, 1776-1876. 

Wo. J. GREEN, U.S. National Museum. 16984. ’85. (1) 

DeEr, Cervus axis, three days old. 

W. A. ConkKLIN, Central Park Menagerie, New York City. 16985. ’85. (rv) 

RED TAILED BUZZARD, Buteo borealis, from Fayette County, Kentucky. 

T. H. Mora@an, Broadway, Lexirgton, Kentucky. 16986. ’85. (Vv, A) 

STEAM-TRANSPORTATION. Drawings, pieces of iron rail, castings, ete. 

PENNSYLVANIA RAILROAD COMPANY, Camden, New Jersey. (Through J.E. 

Watkins.) 16987. ’85. (1) 

Coke. 

H. Simon, 20 Mount street, Manchester, England. 16988. ’85. (xvul) 

Birps. A collection of 171 specimens, 68 species, mostly from the Old World. Amongst 

these may be especially meitioned a good series (22) of Red-polls (Acanthis), A. 

linaria, from western Siberia and Japan; A. caberet, from England, and A. exilipes, 

from western Siberia. The greater part of the collection, however, consists of 

water birds. 

HENRY SEEBOHM, London, England. 16989. 7’85.. (v,A) 

* DECORATED OstTricnu EGG and two feather fans. 16990. 785. (1 

* Received from New Orleans Exposition through Department of State. 
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* GLASSWARE. 
LupwiG MosEr, Carlsbad, Bohemia. 16991. 785. (1) 

Birps Eaas (3), of Ruby-crowned Kinglet, Regulus calendula, from New York. 

DwiaGuHT D. STONE, New York. 16992. ’35. (Vv, B) 

*GUMS AND Dyess, from Mexico. 

MEXICAN COMMISSION. 16998. 785. (1) 

ANIMAL Propucts.* Shark’s skin, furs, hair ropes, small sieve, and dried insects, from 

Mexico. 

MEXICAN COMMISSION. 16993. 786. (1) 

Foops.* 
MEXICAN COMMISSION. 16993. ’85. (1) 

ETHNOLOGICAL OBJECTS* of basketry, clothing, horse equipments, bedding, carpet- 

ing, etc., from Mexico. 

MEXICAN COMMISSION. 16993. ’86. (II, A) 

TEXTILES,* wool and fabers, from Mexico. 

MEXICAN COMMISSION. 16993. 785. (1) 

GEOLOGICAL Maprs* (11) from Belgium. 

BELGIAN COMMISSION. 16994. 785. (XVII) 

Box,t carved out of tale by a native of Bombay. 16995. ’85. (Xv1) 

Woopst (20 samples). 16995. 785. (xv) 

ETHNOLOGICAL OBJECTS. + Carved olive-wood, carved stone from the river Jordan, 

and two pairs of shoes. 16995. 785. (11, A) 

PaPEk * (38 samples), fine white and colored ceiling-paper, from Duren, Province of 

Rhine. ° 

FELIX HcH. SCHOELLER, Durin, Provinceof Rhine. 16996. 785. (1) 

STEATITE, chrysocolla, cerargyrite, embolite, ete., from Sonora, Mexico. 

GOVERNOR OF SONORA, Mexico. (Through Victor Aguilar). 16997, 735. (xv1) 

GOLD AND SILVER OREs.* 

GOVERNOR OF SONORA, Sonora, Mexico. 16997. ’86. (XVIII) 

EARTHENWARE FLUTE,* painted gourd rattle, and violin, from Chiapas, Mexico. 

COMMISSIONER OF CHIAPAS, Mexico. 16998. 785. (1) 

LIMONITE (1 specimen) and 4 specimens of coral altered into chalcedony. 

S. T. WALKER, Milton, Florida. 16999. ’85. (xv1r) 

ROcKS,* concretions, and fulgurites (8 specimens). 

S. T. WALKER, Milton, Florida. 16999. ’85. (xvi) 

CrusTACcExX from Caribbean Sea. 

Prof. S. I. Smrru, New Haven, Connecticut. 17000. ’35. (x1) 

GOLD AND SILVER ORES.* 

M. AGILLA, Sonora, State of Sonora, Mexico. 17001. 785. (xvuIt) 

OrEs* from Durango, Mexico. 

Senor MANUEL DROcINO, Pachuca, Hidalgo, Mexico. 17002. 785. (xvim) 

OrEs* trom Guerrero, Mexico. 

Senor MANUEL Drocino, Pachuea, Hidalgo, Mexico. 17003. ’85. (xvuI) 

OreEs* from the State of Michoacan, Mexico. 

Senor MANUEL DROCINO, Pachuca, Hidalgo, Mexico. 17004, 7°35. (xvu1) 

Ores* from the State of Oaxaca, Mexico, 

Senor MANUEL DROCINO, Pachuea, Hidalgo, Mexico. 17005 ’85. (xviIr) 

* Received from New Orleans Exposition. Ma 

t Received from New Orleans Exposition through Department of State. 
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OrEs* from the State of Mexico, Mexico. 

Senior MANUEL DroctIno, Pachuca, Hidalgo, Mexico. 17006, 785. (xvuIt) 

Orxs* from the State of Tlascala, Mexico. 

Sefor MANUEL DRocINo, Pachuca, Hidalgo, Mexico. 17007. 785. (XVIII) 

Orers* from the State of Puebla, Mexico. 
Senor MANUEL DROCINO, Pachuca, Hidalgo, Mexico. 17008. ’85. (XVIII) 

Orxs* from the State of San Luis Potosi, Mexico. 

Senor MANUEL DRocINO, Pachuca, Hidalgo, Mexico. 17009. 785. (XvuI) 

OreEs* from the States of Vera Cruz, New Leon, Jalisco, Chiapas, and Chihuahua, 

Mexico. 

Sefior MANUEL DROCINO, Pachuca, Hidalgo, Mexico. 17010. 85. (Xvit1) 

OreEs* from the State of Hidalgo, Mexico. 

Senor MANUEL DrROCINO, Pachuca, Hidalgo, Mexico. 17011. 785. (XVIII) 

OreEs* from the State of Hidalgo, Mexico. 
Sefior MANUEL Drocrno, Pachuca, Hidalgo, Mexico. 17012. 785. (XVIII) 

SILVER OREs.* Also a very complete illustration of the Real del Monte Mining 

Company’s works; exhibited at the New Orleans Exposition, ‘ 

ReaL DEL Monte MininG Company, Pachuca, Mexico. (Through José de 
Landero y Cos.) 17013. 785. (XVIII) 

Orrs* from the State of Zacatecas, Mexico. 

Senor Bonriua, in charge of observatory of Zacatecas, Zacatecas, Mexico. 

WAI shy ((e:aann0) 

CorPer Ores* from the State of Aguas Calientes, Mexico. 

Senor BonriLuA, in charge of observatory of Zacatecas, Zacatecas, Mexico. 

17015. 785. (XVIII) ° 

EUSYNCHITE * (Tritochorite or Ramirite), from the State of San Luis Potosi, Mexico. 

Senor AGUILLERA. 17016. 78. (XVI) 

STONEWARE, * jugs, spirit bottles, etc. 

Port DunDAsS PoTTERY COMPANY, Glasgow, Scotland. 17017. 785. (1) 

SraTUETTES. t ‘‘Sunshine” and “Storm,” from Staffordshire, Hngland. 

ROBINSON AND LEADBEATER, Stoke-upon-Trent, Staffordshire, England. 17018. 

ten | (Qn) 

FIGURE OF A P1G, * in burnt clay. 

ARKANSAS COMMISSIONER. 17019. 785. (1) 

Boats. +t Four large models. 

Joun W. Parry, Sarnia, Ontario, Canada. 17020. ’86. (1) 

PYRRHOTITE+ (1 specimen), and Micaceous Hematite (1 specimen), from Sweden. 

ligtPAle “sh (O-aray) 

Eurire (Halleflint gneiss) (4 specimens), from New Hopperberg, Westmorland, Swe- 

den, and 2 specimens of Halleflint, from Dannemora Mine, Upland, Sweden. 

UPA cys (GFQy00) 

Orest from Sweden. 

170215 85. (CXVvET) 

APATITE {| (5 specs.) from Kingston, Ontario. 

IGUPRE sles! (XNA) 

OreEsSt from Kingston, Ontario. 

1702255785." (Cxevatiin) 

Coat from Japan. 

W023 7S0:,. (CXviLUT) 

“Received from New Orleans Exposition. 

t Received from New Orleans Exposition through Department of State. 
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MINERALS* from Costa Rica. 

17024. ’86. (xvIIr) 

BRICKS AND TILKS* from Mexico. 
17025. ’85 (1) 

FIBERS, * ropes, etc., from Hayti. 

GOVERNMENT OF HAyT!. 17026. 785. (1) 

Ort Porrraitst of Haytian chiefs (1804-1835). Also baskets, whips, etc.t 

GOVERNMENT OF HaytTi. 17026. 785. (1, A) 

PoTrery* from Hayti. 

GOVERNMENT OF HaAyTI. 17026. ’85. (1) 

SPONGES! (2 specs.) found growing together; both recent; from near Key West, 

Florida. 

W. H. SesprineG, commissioner for Florida. 17027. 785, (X1) 

Raw sitk.{ Three hanks, the product of the Yama Mai, the wild-oak silk-worm of 

Japan; also two cocoons. 
COMMISSPONER FOR YEHIME, Japan. 17028. 785. (1) 

SOUVENIR OF CANADIAN Sports.* Miniature snow-shoes, toboggan, and Lacrosse 

racquet. 

17029. ’85. (i, A) 

SLAB oF TRAVERTINE MARBLE} from Tecali, Pucbla, Mexico. 

MEXICAN GEOGRAPHICAL AND EXPLORING COMMISSION. 17030. ’86. (XVI) 

FERNS,f 2 sets, each containing 110 species, some of which are new to science, and 

all new to the collection. 

OBIS “sls (C2) 

MopDEL of Mississippi River Steam-boat.t 

E. C. CARROLL, Vicksburg, Miss. 17032. ’85 (1) 

Coau* from Norway. 

IZAIBBY. “telae (OQ yaned) 

ASPHALTUM® from Scotland. 

17034. ’86. (XVHI) 

Ones from Mexico.* 

17035. ’86. (XVIII) 

NUGGETS AND Ores* (fac-similes), from Australia, 

17036. ’86. (XVIII) 

Drum” from Costa Rica. 

17037. ’86. (1) 

Lear Tonacco” from Java. 

ICMR IS Helse (60) 

ErnuNOLOGICAL OpsEctTS* from Hawaiian Island, including school-books, photographs 

of King and Queen, and scenery about the island; tapa cloth, reticule, and neck- 

lace of koa seeds, necklace of kukui seeds (candle-nut seeds); 2 flags, and a 

native drum made from a koa log and covered with hog’s hide. Also 6 specimens 

of wood. 

HAWAIIAN GOVERNMENT. 17038. ’86. (II) 

Goto,” a food made of toasted grain and salt, and ground for use, 

17039. 786. (1) 

* Received from New Orleans Exposition through Department of State. 

t For further information concerning this accession see Report on Department of 

Ethnology, page 94. 

{ Received from New Orleans Exposition, 
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ULTRAMARINE (8 bottles), from Hessen, Germany. 

BLAUFARBENWERK MARIENBERG, Bensheim, Grossh. Hessen, Germany. 17040. 

4ehde, | (0) 

Spoons,* ladles, three pairs of shoes, ete. 

Hon. JAcOB SCHOENHOF, U.S. Consul, Tunstall, England. 17041. ’86. (11, A) 

Dry Ocure* (11 bottles) from Marseilles, France. 

Hon. Frank H. Mason, U.S. Consul, Marseilles. 17042. ’86. (1) 

Ores,* from Canada. 

17043. 785. (XVIII) 

SALTs,* from Germany. 

17044. 785. (XVIII) 

GoLp Ores,* from the Idaho Mine, California. 

17045. ’85. (XVIII) 

SuRGICAL DRESSINGS,* in.use in German hospitals. 

17046. 785. (1) 

MILITARY AND WOOLEN GoOopDs,* from Germany. 

17047. 785. (1) 

ETHNOLOGICAL OBJECTS, * straw hats, common test cups, carved test cups, stands for 

test cups, common guacles, carved guacles, crupper, saddle-bags, silk and cotton 

rebosa, sample of cloth manufactured in Leon, samples of pita fiber extracted 

by machinery and by use of solvent, and cloth hammock with cabaya rope, na- 

tive pottery, plow, yoke for oxen, cake of sugar, and ear-rings made of cayol nut. 

H. H. Leavitt, U.S. Consul, Managua, Nicaragua. 17048. ’c6. (1H, A) 

CuroMOs,* historical, geographical, ete., 4 portfolios. 

Epwakb IfoLzeLu, Vienna, Austria. 17049. ’86. (1) 

Sizver Mopex* of Shandou Church, Ireland. (Returned.) 

WILLIAM EGAN & Sons, Cork, Ireiand. 17050. 7385. (1) 

Burrer-BALL Duck, Ciarifonella albeola. 

Henry PEreERS, St. John’s Ward, Enterprise, Florida. 17051. 786. (Vv, A) 

Mup-FIsH, Amia calva. 

M. WiLson, Washington, District of Columbia. 17052. ’86. (vir) 

PYROLUSITE. 

Mrs. W. H. FeL_ton, Centreville, Georgia. 17053. ’86. (XVI) 

STONE BLOCKs. 
Pennsylvania Railroad Company. 17054. 736. (1) 

MERGANSER, Merganser americanus, from near Mt. Vernon, Virginia. 

Hueu M. Smitru, U. S. National Museum. 17055. ’86. (v,A) 

Iron Pynrires, with quartz and calcite. 

F. C. Hierr, North River Mills, Hampshire County, West Virginia. 17056. 

86. (XVI) 

WoovEN Masks, from Alaska. 

Linur. T. DrxBouuss, U. S. Navy. 17057. ’86. (a1, a) 

Roser Fisu, Sebastes marinus. 

Vinal N. Epwarps, Wood’s Holl, Massachusetts. 17058. ’86. (vir) 

ManinE Fosst SHELLS, Post Pliocene, including Ostrea palmula Cpr., Anomia lim- 

atula Dall., Pecten wquisulcatus Cpr. 

Dr. SrepHEN Bowers, San Bernardino, California. 17059. ’86. (1x) 

PEBBLES OF CHALCEDONY from quicksand in a well, 38 feet deep. 

L. S. DANIELL, Victoria, Texas. 17060. ’86. (xviz) 

* Received from New Orleans Exposition through Department of State. 
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AUTOGRAPH LETTER of Prof. Joseph Henry, dated Baltimore, June 10, L542. 

W. A. Smiru, 104 Pearl street, New York. 17061. 786. (1) 

Quartz, from the Ozark Mountains, Arkansas. 

CHARLES F. Brown, Hot Springs, Arkansas. 17062. 786. (XVI) 

MINERALS. 

C. U. SHeparp, Charleston, South Carojina. 17068. 736. (Xv1) 

SECTION Or IRON Ralt_. 

PENNSYLVANIA RAILROAD COMPANY, Camden, New Jersey. (Through J. E. 

Watkins.) 17064. ’86. (1) 

CATLINITE. 

N. H. WINcHELL, Minneapolis, Minnesota, 17065, 86, (XVII) 

MOLLUSK, a species of Amnicola, from Florida. 

R. ELtswortn Cay, Moline, Llinois. 17066, 786. (1x) 

FRESH-WATER SHELLS. 
A. G. WETHERBY, Saint Andrew’s Bay, Florida. 17067, 86. (1x) 

MoLuusks, frem the Gulf of Mexico. 

Dr. W. H. Rusu, U. S. C. 8. steamer Blake. 17068. ’86. (1X) 

INDIAN IMPLEMENTS. Stone pipe, wooden stem, pipe-stems, clarionet, pipe, short 

spear, two bows and 30 iren-pointed arrows, quiver and 8 arrows, tomahawk, 

pipe, rattle, spoon, head-dress, mail, and war clubs, captured from the Sioux 

Indians at the battle of White Stone Hill by the Second Nebraska Cavalry, Sep- 

tember 3, 1863.* 

Gov. R. W. Furnas, Commissioner for Nebraska at the New Orleans Exposi- 

tion. 17069. ’86. (II, A) 

DoMESTIC UTENSILS,* gourds, strainers, chocolate cup, etc., from Mexico, 

COMMISSIONER OF MEXICO. 17070, 786. (II, A) 

PHOTOGRAPHIC VIEWS of some important tunnels now under progress in America, aud 

of the Ingersoll reck-drill machines used in connection therewith, 

INGERSOLL RocK DRILL CoMPANY, Park Place, New York. 17071. 786. 

(XVIII) 

Birp Skins. Harporhynchus crissalis, Sylvania pilcolata, Junco hyemalis, Chondestes 

sandwichensis, Otocoris strigata, Dryobates pubescens, Colaptes rufipileus, hitherto un- 

deseribed and unknown male; Lobipes hyperboreus. 

L. BELDING, Gridley, Butte County, California, 17072. 7°85. (Vv, A) 

CRAB-PARASITES from skates, goose-fish mouth, haddock, and cod; worms from the 

stomach of goose-fish, sea-raven, sand shark, and haddock ; also sea fleas. 

VinaL N. Epwarpbs, Wood’s Holl, Massachusetts. 17073. 786. (XI) 

Fisues. Liostomus, Cyclopterus, Pleuronectes, Lamanda, Brevoortia, Stolephorus, Mona- 

canthus, Cottus, Salvelinus, Decapturus, and egg of Raia. 

VINAL N. Epwarps, Wood’s Holl, Massachusetts. 17073. 786. (vit) 

MINERAL, for examination. 

SAMUEL Scott, Rapid City, Dakota Territory. 17074, ’86. (Xv1I) 

Fosstt SHELLS, from the Tertiaries of Florida and Mississippi, including Baculites 

ovatus Say, and Gelemnitella paxillosa Lam, 

A. G. WETHERBY, St. Andrew’s Bay, Florida, 17075. 786. (1x) 

WOOLEN AND COTTON YARNS,t from Russia. 

17076. 786. (1) 

SURGICAL APPLIANCES,t cotton lint, bandages, etc., used in the hospitals of Germany, 

17076. °86. (1) 

* Received from the New Orleans Exposition. 

t Received from New Orleans Exposition through Department of State. 

H. Mis. 170, pt, 2——48 



(54 REPORT ON ‘NATIONAL MUSEUM, 1886. 

Exoric LEPIDOPTERA (95 species, 218 specimens), from Europe. 

Joun B. Smiru, U.S.National Museum. 17077. 786. (xX) 

Exotic BurreRFLIigs (31 species, 43 specimens), from Africa and India. 

B. NEUMG&GEN, New York, New York. 17078. ’86. (xX) 

CaALCIrE, for examination. 

H. M. Hockman, Slanesville, West Virginia. 17079. ’86. (XVIII) 

AXOLOTL. 

CHARLES RuBy, U. 8. Army, Fort D. A. Russell, Wyoming Territory. 17080. 

86. (V1) 

MEMERANOUS SACs of tumors taken from a large jack-rabbit, with granules from 

the same. 

CuarLes Ruby, U. S.Army, Fort D. A. Russell, Wyoming Territory. 17080. 

Ahoy (GH%) 

DECOMPOSED Rock, consisting of chleritic slate and quartz. 

GEORGE W. BELL, Brentsville, Virginia. 17081. ’86. (XvILL) . 

MOo.LLusks, an interesting collection from Madagascar. 

DWARD BARTLETT, Chillington House, Maidstone, Kent, England. 17082, 7386, 

(IX) 
ORE. 

H. C. Moran, Brightwood, District of Columbia, 17083. 786. (XVIII) 

Fossit Coral, Zaphrentes sp., and two pieces of trilobite, Dalmanites sp. 

ARCHIBALD LIVERSIDGE, Sydney, New South Wales. 17081. 786. (xviz) 

Fossiu PLAN?, Gleichenia odontoptereides, from Riddington, 

ARCHIBALD LIVERSIDGE, Sydney, New South Wales. 17084. ’86. (xIII, B) 

CoppER, cobalt, copper pyrites, auriferous pyrites, chrome iron ore, and titaniferous 

jron (27 specimens). 

ARCHIBALD LIVERSIDGE, Sydney, New South Wales. 17084. ’86. (Xvu1) 

MINERALS (64 specimens). 

ARCHIBALD LIVERSIDGE, Sydney, New South Wales. 17084. ’86. (Xv1) 

MANGANESE ORE, from Nova Scotia. 

JOHN S. Lamson & Bro.,Maiden Lane, New Yerk City. 17085. ’86. (xvi) 

BLACK SLATE, containing veins of calcite and pyrite, for examination. 

C.S. WHITH, Romney, West Virginia. 17086. 786. (XVvuI) 

Coke (7 specimens). 

H. Simon, Manchester, England. 17087. ’86. (xXvu1) 

BrOoK-TROUT EGas, for examination. 

JOHN GaAy, Commissioner of Fisheries; Greensburgh, Pennsylvania. 17088. 

86. (XXII) 

MINERALS (3 specimens). 

JOHN H. HORNUNG, Oasis, Utah. 17089. ’86. (xv1) 

SQUIRREL, Sciurus aureigaster, a Central American species. 

ZOOLOGICAL SOCIETY OF PHILADELPHIA, Philadelphia, Pennsylvania. (Through 

Arthur Edwin Brown, esq.) ’86. 17090. (1v) 

BirD SKINS (41 specimens), from Pernambuco, brazil. 

Dr. P. L. Scuarer, Zoological Society of London. 17091. ’86. (Vv, A) 

SHELLS (28 species), from the Bahamas. 

CHARLES W. JOHNSON, Saint Augustine, Florida. 17092. ’86. (1x) 

MINERALS, from French localities (44 specimens). (Exchange.) 

KcoLe pes Minss, Paris, France. 17093. ’86. (XVI) ; 

Loom WEIGHTS (2), ancient Roman, from Haute-Savoie, France. (Exchange.) 

M. L. CHarpy, Museé Aunecy, Haute-Savoie, France. 17094. 786. (II, A) 
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ARC:ILEOLOGICAL ObJECTS, one stone crusher (Lacrustrine), from Concise, L. Neuf- 

chatel, one celt (Lacrustrine), from Auverier, L. Neufchatel, Switzerland. 

M. L. Cuarpy, Museé Annecy, Haute-Savoie, France. (Hxchange.) 17094. 736. 

(111) 

SHELLS, from France (50 specimens). 

M. L. CuaArpy, Musée Annecy, Haute-Savoie, France. (Mxchange.) | 17094. 

felt}, (Gib) 

INVERTEBRATE FossiLs, Jurassic and Lower Cretaceous, about 70 species (200 speci- 

mens). 

M. L. Cuarpy, Musée Annecy, Haute-Savoie, France. (Hxchange.) 17094. 

Kelas (RI 00G 8) 

Fossit PLANTS (2 specimens). 

M. L. Cuarry, Musée Annecy, Haute-Savoie, France. (Exchange.) 17094. 

Xl (Gaaip)) 

Rocks (154 specimens), from France, Italy, Belgium, and Hungary. 

M. L. CuHarpy, Musée Annecy, Haute-Savoie, France. (Exchange.) 17094. 

86. (XVII) 

MINERALS (84 specimens). 

M. L. CuHarpy, Musée Annecy, Haute-Savoie, France. (Exchange.) 17094. 

Zed, (@:9'29) 

FIsuH, 9-spined Stickle-back, Gasterosteus pungitius L. 

WILLIAM HERRICK, Swan’s Island, Maine. 17095. ’86. (VIL) 

COMMON STICKLE-BACK, Apeltes quadracus, with four dorsal spines instead of three. 

VinaL N. Epwarps, Wood’s Holl, Massachusetts. 17096. ’86. (vir) 

Rocks, from New York, Massachusetts, and Bermuda. 

Prof. WILLIAM NortH Rice, Middletown, Connecticut. 17097. ’86. (xvi) 

Buick Macaque MONKEY, Cynopithecus niger, in the flesh. 

ZOOLOGICAL SOCIETY OF PHILADELPHIA, Philadelphia, Pennsylvania (through 

Arthur Edwin Brown, Esq.). 17096. ’86. (Iv) 

Parrot, Palwornis eupatria, iv the flesh. 

ZOOLOGICAL SOCIETY OF PHILADELPHIA, Philadelphia, Pennsylvania (through 

Arthur Edwin Brown, Esq.). 17098. 786. (Vv, A) 

BuiueE Brrp, Sialia sialis, the blue color being of the same shade as in S. arctica. 

ALLAN H. JENNINGS, Baltimore, Maryland. 17099. °86. (Vv, A) 

RED-WINGED BLACKBIRD, Agelaius phaniceus, in the flesh. 

SQUIRE MyrErs, Baltimore, Maryland. 17100. ’86. (Vv, 4) 

COATIMUNDI, Nasua narica. 

SquirE Myers, Baltimore Family Museum, Baltimore, Maryland. 37100. 786. 

(rv) 
COTTON-TAIL RABBIT, Lepus sylvaticus. 

HOWARD EATON, Medora, Dakota Territory. 17101. 786. (Iv) 

AMERICAN GOLDFINCH, Spinus tristis, in the flesh. 

BuRDETT HASSETT, Howard Center, Iowa. 17102. ’36. (v,4) 

Mica Scuist, for report. 

J. A. ConBOIE, Virginia City, Nevada. 17103. ’86. (Xvr) 

RED-TAILED Hawk, DButeo borealis. 

JOHN K. WALKER, Parkersburgh, Illinois. 17104. ‘36. (v, A) 

SILICIFIED SHELLS, probably from a tertiary deposit ; from Tampa Bay, Florida. 

JAMES SHEPARD, New Britain, Connecticut. 17105. ’86. (1x) 
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NEPHRITE. Seven specimens. (Exchange. ) 

CANTERBURY Museum, Christ Church, New Zealand. 17106. 786. (Xv1) 

FEKRUGINOUS LIMESTONE, for report. 

RicHakbD BENNETT, Eureka Springs, Arkansas. 17107. 736. (XVIIT) 

MINERALS. 
CHARLES BALBACH, Hot Springs, Arkansas. 17108. ’86. (Xv1) 

ALTERED MAGNETIC IRON and impure sulphate of iron; for report. 

D. €. GUERNSEY, Dayton, Washington Territory. 17109, 786. (XvrI) 

Brrb-SKINS, three species of Junco (7 specimens). 

Dr. R. W. SHUFELDT, U.S. A., Fort Wingate, New Mexico. 17110. ’86. (Vv, A) 

ETHNOLUGICAL OBJECTS, brooms, blankets, baskets, carrying nets, etc., from Mex- 

ico. 
Dr. EpwaRD PaLMER, U.S. National Museum. 17111. 786. (II, A) 

Foops, from Mexico. 
Dr. EpwarbD PaLMER, U.S. National Museum. 17111. ’86. (1) 

FIBERS, from Mexico. 

Dr. EpwarpD PALMER, U.S. National Museum. 17111. 786. (1) 

DYE-sTUFFS, from Mexico. 

Dr. Epwakp PALMER, U.S. National Museum. 17111. 7369. (1) 

SILVER Org, from Mexico. 

Dr. Epwarp PALMER, U.S. National Museum. 17111. 786. (xvul) 

PLANTS, from Mexico. 

Dr. EpwakD PALMER, U.S. National Museum, 17111. 786. (xv) 

PorrEery, from Mexico. 

Dr. EDWARD PaLMER, U.S. National Museum, 17111. 786. (1, B) 

FIsH-TRAP, from Mexico. 
Dr. EpwarRpD PaLMER, U. 8. National Museum. 17111. 786. (1) 

Materia Mepica. Avery interesting collection of Indian medicines from Mexico, 

Dr. EpwarRp PALMER, U.S. National Museum. 17111. ’86. (1) 

Birps’ Eaes. Abert’s Towhee, Pilo aberti, and Rufous-vented Thrasher, Harpo- 

rhynchus crissalis ; for examination. 

RoswELu 8S. WHEELER, Jr., Pima Indian Agency, Arizona, 17112. ’86. (Vv, B) 

RAILROAD SPIKES (32). 

PENNSYLVANIA RAILROAD COMPANY, Camden, New Jersey. (Through J. E. 

Watkins.) 17113. ’86. (1) 

SHELL, Unio gibbosus, from the Neosho River, Kansas, for examination. 

Dr. W. 8S. NEWLON, Oswego, Kansas. 17114. ’86. (Ix) 

OPTICAL DENSIMETER, No. 4, and one case of salinometers. 

U. S. Coast SuRVEY, Washington, District of Columbia, 17115. ’86. (1) 

TRON PyrRiTEs in schistose rock, for examination. 

J. M. LrneBerGER, Lowell, North Carolina. 17116. 786. (xvii) 

MIXTURE of magnetite, oxide of iron, and quartz, for examination. 

M. L. Maynarb, Dayton, Washington Territory. 17117. 786. (xvii) 

Brook TrRovt, Salvelinus fontinalis, Rock eel, Murenoides gunnellus, with skin para- 

sites. Also a part of lower caudal lobe of a shark (?) or some other selachian (7), 

Vina N. Epwarps, Wood’s Holl, Massachusetts. 17118. 86. (Vit) 

FisH PARASITES and copepods.” 

Vina N. Epwarps, Wood’s Holl, Massachusetts. 17118. ’86. (xr) 

Tron Pyrires in black quartz, for examination. 

WILLIAM F. McCaty, Lincoln, Alabama. 17119. 786, (xv) 
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BROWN-HEADED NuTHATCH, Sitta pusilla, Lat. (skin), for examination. 

G. NOBLE, Savannah, Georgia. 17120. ’86. (Vv, A) 

INDIAN SADDLE. 

CHARLES RuBy, U.S. A., Fort D. A. Russell, Wyoming Territory. 17121. 786. 

(11, A) 
PYROPILYLLITE, from Glen’s Mills, Deep River, North Carolina, 

U. S. GroLocicaL Survey, Washington, District of Columbia. (Through I. 

CRussells)) ave) S65) (xvi) 

ELAND, Oreas canna, specimen in the flesh, from Africa. 

LEWIS SELLS, Columbus, Ohio. 17123. ’86. (1v) 

BirD-SKINS, Passerella iliaca unalascensis (4 specimens) and Melospiza fasciata samuelis 

(6 specimens), skins, from Alameda County, California. 

W. OTTo EMERSON, Haywards, California. 17124. ’86. (v,a) 

Brrp-SKINs, Spinus psaliria, Calcarius ornatus, Amphispiza bilineata, Melospiza lin- 

colni, M. montana, Poocates confinis, Otocoris arenicola, Sayornis fuscus, and S, sayi. 

WILLIAM LLOYD, Toyah, Texas. 17125. ’86. (v, A) 

BIRD SKELETONS, Picus gairdneri, Carpodacus cassini, Pica hudsonica, Picus harrisi, 

Melospiza montana, Junco oregonus, and J. annectens. 

A. W. ANTHONY, Denver, Colorado. 17126. ’86. (xm) 

Eee of the Black-billed Magpie, Pica rustica hudsonica, 

A. W. ANTHONY, Denver, Colorado. 17126. ’86. (Vv,B) 

LIGNITE, or brown coal, for report. 

S. D. LONGHEED, New Dungeness, Clallam County, Washington Territory. 
MT SOF ESV) 

MICROSCOPIC SLIDE, showing a scale of a common herring, Clupea sp. 

Rev. J. L. ZABRISKIn, Nyack, New York. 17128 ’86. (vit) 

GALENA, and impure hematite. 

D. 8. Loy, Mechanicstown, Maryland. 17129. ’86. (xvur) 

PYRITES. 

Henry C. Moyer, Hilltown, Pennsylvania. 17130. 786. (xvmt) 

EUROPEAN WHITE PELICAN, Pelecanus oncocrotalus Linn. (skeleton). 

CENTRAL PARK MENAGERIE (through W. A. Conklin, Esq., New York City, New 
York). . 17131. ’86. (x11) 

INVERTEBRATE FOssILs, Lower Cambrian. 

Duplicates from the collections of original investigations of the St. John group. 

CoRNELL UNIVERSITY, Ithaca, New York. (Through H.S. Williams.) 17132. 
tol) @.4 00.8) 

HERCULES BEETLE, Dynastes tityus. 

J. W. WAKEMAN, Waterlick, Warren County, Virginia. 17133. ’86. (x) 

REPTILES, Coluber obsoletus, juy., Opheosaurus ventralis, Kumeces sp., Sceloporus sp., and 

Rana sp. (10 specimens). 

G. H. RaGspALx, Gainesville, Cook County, Texas. 17134. 786. (vr) 

BrrD-SKINS, Parus carolinensis, Chondestes strigatus, Otocoris arenicola, Poocwetes gra- 

mineus, Ictinia mississippiensis, Buteo harlani, and Syrnium alleni (the first speci- 

men of this form taken outside of Florida, 11 specimens). 

G. H. RaGspALK, Gainesville, Cook County, Texas. 17134. ’86. (Vv, A) 

Cast of a double-bladed ceremonial axe of coarse-grained syenite, found at Hudson 

City, Hudson County, New Jersey, 7 feet below the surface. 

Dr. J. B. HoLpErR, Am. Mus. of Nat. History, New York. 17135. ’86. (111) 
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CABINET PuHoToGRAPH of Bolivar statue in New York, and the following coins: 

Ten centavos of Peru (no date); 1 centavo of Argentine Republic, 1884; 2 centavos 

of Argentine Republic, 1884; 100 reis of Brazil, 1283; 20 reis of Brazil, 1869; 40 

reis of Brazil, 1875; 40 reis of Brazil (date illegible) ; 1 centavo of Mexico, 1878; 

1 centavo of Mexico (in halves); half dos-centavos of Mexico; 2 centimes of 

France, 1877; 5 centimes of France, 1882; half cent of the United States, 1854; 

1 cent of Nova Scotia, 1861. 

NATHAN APPLETON, Boston, Massachusetts. 17136. 786. (1) 

Corns, from Italy, Grand Duchy of Luxemburg,Great Britain, France, and the Turkish 

Empire (11 specimens). Deposited. 

Frank A. REYNOLDS, U.S. National Museum. 17137. 786. (1) 

NaTuRAL Coke, from Midlothian, Virginia. 

U. S. GrotocicaL SuRvEY. (Through I. C. Russell.) 17138. ’86. (xvitr) 

INSECTS (over 1,000 species and several thousand specimens of Coleoptera, Lepidop- 

tera and Hemiptera). 

Prof. FERRARI-PEREZ, Mexican Geographical Exploring Commission, Puebla, 

Mexico. 17139. 786. (X) 

TrouT, Salvelinus namaycush, from Wytheville, Virginia. 

U. S. Fish CoMMISSION, Washington, District of Columbia. 17140. 786. (VII) 

SHark, Jsurus dekayi, about seven feet long. 
= = . ~ . 

SILAS STEARNS, Pensacola, Florida. 17141. 786. (vin) 

AoUDAD, Ovis tragelaphus, in the flesh, from Africa. 

FLETCHER M. Nos, Indianapolis, Indiana. 17142. ’86. (1Vv) 

INVERTEBRATE FossIL, Baculites ovatus, from Black Hills, Dakota ; for examination. 

J. H. Locks, North Charlestowu, New Hampshire. 17143. 786. (XII, B) 

INSECTS, 29 species of Lepidoptera; for examination. 

Howarp L. CLARK, Providence, Rhode Island. 17144, ’86. (xX) 

MINERALS (21 specimens). 

W. C. JirponsTon, Ashe County, North Carolina. 17145. 786. (xvi) 

CARBONIFEROUS Fossit, Allorisma subcuneata (a rotted specimen). 

W. C. JIRDONSTON, Ashe County, North Carolina. 17145. 786. (x1, A) 

STONE PIPE. 
W.C. JirDONSTON, Ashe County, North Carolina. 17145. ’86. (111) 

MARINE SHELLS (25 specimens), from Alaska; also Helix fidelis Gray, from Humboldt 

3ay, California. 

C. H. TOWNSEND, U.S. Fish Commission. 17146. 786. (1X) 

MAMMAL SKINS and skulls, Rangifer tarandus, Tamias townsendi, and Humetopias stel- 

leri, from California. 

C. H. TOWNSEND, U.S. Fish Commission. 17146. ’86. (iv) 

Fisues, Limanda aspera, Pleuronectes stellatus, Podothecus acipenser, Tilesia navaga, 

Gymnacanthus galeatus, Cottus humilis, Esox lucius, Thymallus signifer, Coregonus 

quadrilateralis, C. merkii var, C. kennicotti, C. Nelsoni, Stenodus mackenzii, Salve- 

linus namaycush, S. malma, Oncorhynchus gorbuscha, Catostomus longirostris, from 

Alaska. 

C. H. TOWNSEND, U.S. Fish Commission. 17146. 786. (viz) 

ATLANTIC WaALRus, Odobenus rosmarus (portion of the skull and tibia), and also the 

fourth and fifth right metacarpals and fourth proximal phalanx, with a portion 

of mandible. of Polar bear, Thalarctos maritimus. 

Lieut. A. W. GREELY, U.S. Army, Chief Signal Officer. 17147. 786. (xiv) 

CALCITE and gypsum, from California. 

Joun Lana, Lang, Los Angeles County, California. 17148. 786. (xvr) 

ee 
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LouIsran , Heron, -frdea tricolor ruficollis. (Mxchange.) 

De. B. H. Warren, West Chester, Pennsylvania. 17149. 786. (v,A) 

SKULL AND BONES of Puiorius erersmanni, from Lower Volga; a ‘‘street dog” from 

Jaffa; skeleton of German Dachshund, apparently thoroughbred, from Berlin. 

(Exchauge.) 
Prof. Dr. A. NEHRING, Berlin, Germany. 17150. ’86. (IV) 

MINERALS. (i3 specimens.) 

Prof. H. CARMICHAEL, Brunswick, Maine. 17151. 786. (xvi) 

SODALITE in elzeolite-syenite, from Litchtield, Maine. 

H. K. MORRELL, Gardiner, Maine. 17152. ’86. (xvi) 

INVERTEBRATE Fossits. (Exchange. ) 

GEORGE F. MatrHeEews, St. John, New Brunswiek. 17153. 786. (xml, A) 

MINERALS. (Exchange. ) 

JAMES MATTERS, Saint Peter’s, Chester Connty, Pennsylvania. 17154. 786. 

(XVI) 

MICROSCOPIC SLIDE, showing a scale of a white perch, Roccus americanus Gin. 

Rev. J. L. ZABRISKIE, Nyack, New York. 17155. 786. (x1) 

Bat, Atalapha cinerea. 

G. NoBL4E, Savannah, Georgia. 17156. ~*’86. (Iv) 

INDIAN ARROW-POINTS, made of obsidian. 

A. F. DAVIDSON, Croston, Marion County, Oregon. 17157. 736. (111) 

LEAD AND SILVER ORE. 

GUYMARD SILVER LEAD Company, Guymard, Orange County, New Jersey. 

LAlS8. 786. (XivaIL) 

MINERALS, with washed eravel, from the diamond fields of Africa. 

GEORGE D. STONESTREET, Birmingham, Alabama. 17159. 786. (xvr) 

BirD-SKINS (24), including a fine series of Leucosticte australis and L. tephrocotis. 

DENIs GALE, Gold Hill, Colorado. 17160. ’86. (Vv, A) 

Insect, Perla, sp. 

DENIS GALE, Gold Hill, Colorado, 17160. 786. (x) 

BIRDS’-NESTS AND EGGS. 

DENIS GALE, Gold Hill, Colorado. 17160. ’86. (v,B) 

Historical Retics: One indenture of H. R. Schoolcraft and Francis Piequette, 

March 13, 1833; appointment of H. R. Schoolcraft as captain in the Michigan 

milita by Lewis Cass, Governor of Michigan, dated June 30, 1833; fashion 

plate, spring and summer 1851, published by F. Mahan, with portraits of Henry 

Clay, M. Fillmore, J. C. Calhoun, M. A. Root, Jenny Lind, and P. T. Barnum. 

(Deposited. ) 

WILLIAM J. RiteKs, Smithsonian Institution. 17161. 86. (1) 

Hoa DEER, Cervus porcinus, in the flesh. 

CENTRAL PARK MENAGERIE (through W. A. Conklin, Esq., New York City). 

NGAI PA ifs. (G00) 

Historical ReLics: Fac-similie of General Washington’s account of expenses dur- 

ing the Revolutionary War; also fac-similie of a communication to General 

Forbes proposing a plan of battle for the expedition against Fort Duquesne (now 

Pittsburgh), in 1758. (Deposited. ) 

Wo. J. GREEN, U.S. National Museum. 17163. ’6. (1) 

SAND SHARK, Carcharias littoralis, Mitch., from Fortress Monroe, Virginia. 

D. W. Grinder, Washington, District of Columbia. 17164. ’86. (vir) 

JAMAICA FISHES, 35 species (82 specimens). 

Pusiic Museum or JAMAICA, Institute of Jamaica, Kingston, Jamaica, 17165, 
feiss (G:000)} 
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Cerite, from Bastniis, near Riddarhyttan, Weetmannland, Sweden. 

U.S. GkoLoGIcAL SuRVEY, Washington, District of Columbia (through Ff. W 

Clarke). 17166. ’86. (xv1) 

ComMISSION of Isaac Chauncey as lieutenant in U. S. Navy, signed by John Adams, 

President of the United States, June 11, 1799, parchment. (Deposited.) 

Wo. J. GREEN, U.S. National Museum. 17167. ’86. (1) 

METEORITE (2 fragments), from Jenny’s Creek. 

G. M. CRABTREE, Lick Ridge, Wayne County, Weat Virginia. 17168. 736. 

(XVI) 

GLACIATED ROCK SURFACE. 

U.S. GEOLOGICAL SURVEY, Washington, District of Columbia. 17169. 786. 

(XVII) 

SHELLS. 

W. O. EMERSON, Haywards, California. 17170. ’86. (1x) 

Harpy EAG ue, Vhrasetus harpyia, in the flesh. 

W. A. CONKLIN, New York City. 17171. ’86. (Vv, A) 

Fisrous CALcits, from the Tombigbee River, Alabama. 

U. S. GEOLOGICAL SuRVEY, Washington, District of Columbia. 17172. ’86. 

(XVI) 

FISHES, Hemirhombus ethalion (type), Citarichthys spilopterus and Aphoristia plagiusa, 

from Havana, Cuba. Also Chatodon aya, from Pensacola, Florida. 

Prof. D. 8S. JORDAN, Bloomington, Indiana. 17173. 786. (v1) 

CARRYING BasKET, from Cozumel Island, and a water vessel from old Providence 

Island. 

JAMES E. BENEDICT, U.S. Fish Commission. 17174. 736. (11, A) 

MuSKET BALL, furnished to the Savannah Fencibles during the war of 1812, by Cap- 

tain James Hunter. 

C. J. WaprE, Washington, District of Columbia. 17175. ’86. (1) 

DrererRA, Hemiptera, and Hymenoptera, from Jamaica, and Pennsylvania. 

F. W. KLAGEs, Pittsburgh, Pennsylvania. 17176. ’86. (xX) 

YELLOW-FIN GROUPER, Epinephelus flavolimbatus Poey.* 

Siz4s STEARNS, Pensacola, Florida. 17177. ’86. (VII) 

FRAGMENT of the mosaic pavement at Tiberius Place, Palentine Hill, Rome. 

GroreEe H, BOEHMER, Smithsonian Institution. 17178. 786. (1) 

“AGouTI,” Desyprocta isthmica, in the flesh, from Central America. 

AdmiralJ. E. Jouert, U.S.N. (Through C. W. Beckham, U.S.N.) 17179. ’86. 

(iv) 
MILITARY Pass issued to Wm. Cooper, August, 1861, to pass over the bridges and 

within the lines of the Army of the Potomac, General Mansfield, commanding. 

(Deposited. ) 

Wo. B. Coopsr, U.S. National Museum. 17180. 786. (1) 

MILITARY COMMISSIONS issued toIsaac Chauncey. Also commissions to Wolcot 

Chauncey. (Deposited.) 
Mrs. EDWIN GREEN, Washington, District of Columbia. 17181. 786. (1) 

CHIASTOLITE, from Rochester, New Hampshire. 

Joun I. Learo, New Britain, Connecticut. 17182. ’86. (xvi) 

Rock, exhibiting markings probably caused by glacial action. 

A. L. Bracr, Amazonia, Missouri. 17183. ’386. (XVII) 

Birp SKINS (17 specimens), from Texas. (Exchange.) 

T. McILwraitn, Hamilton, Ontario, Canada. 17184. ’86. (Vv, a) 

Norton EvROPEAN NutT-HATCcH, Sitta europea, from Norway. 

Dr. L. STEJNEGER, U. S. National Museum. 17185. ’86. (Vv, 4) 
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LOGGERNEAD SURIKE, Lanius ludovicianus. 

JessE J. TURNER, Mount Carmel, Illinois. 17185. ’86. (Vv, A) 

Rocks, from Germany, France, Italy, Switzerland, New York, Minnesota, and Mary- 

land. (Exchange.) 

Dr. G. H. WILLIAmMs, Baltimore, Maryland. 17187. ’86. (xvi) 

SPINNING-WHEEL and distaff, from Wurtemberg, Germany. 

Mrs. L.S. WEAVER, Smithsonian Institution. 17183. 786. (1, B) 

CrYSTALLIZED CALcITE, from Matanzas, Cuba. (Exchange.) 

WarkD AND HOWELL, Rochester, New York. 17189. 786. (XVII) 

MARBLE, twelve cubes, six thin slabs, and one small column, from Tate, Pickens 

County, Georgia. 

* GEORGIA MARBLE CoMPANY, Atlanta, Georgia. 17190. 736. (XvIt) 

PuoTroGRAPH of three large flint implements. 

Epwakp D. Hicks, Nashville, Tennessee. 17191. 786. (111) 

Rocks, from Kentucky and California. 

U. S. GEoLtoaicaL Survey, Washington, District of Columbia. (Through J. 

Sa Diller’) i i925 2eGl CVn) 

Brass MopeEt of a screw propeller, designed by and made under the direction of 

Isaac Dripps, at Bordentown, N.J., in 1840, for the iron steam tug New Jersey, 

which was built in England by Capt. John Ericsson, and came to America under 

sail schooner-rigged in 1839, commanded by Captain Crane, and was the first iron 

boat to cross the Atlantic. Also a photograph showing original propelling and 

steering devices, 

Isaac Drires, Philadelphia, Pennsylvania. 17193. 786. (1) 

Bars of Sting Ray, Trygon dipterurus, taken from a specimen in San Diego Bay, Cal- 

ifornia. 

W. Tracy Eustis, Boston, Massachusetts. 17194. ’84. (vir) 

ToiLet Box made of wood, decorated with minerals principally from Colorado. 

Mrs. G. Brown GOODE, Washington, District of Columbia, 17195. 786. 

(XVI) 

ALBINO DEER-SKIN. 
R. MacFar.ane, Fort Chippewyan, Hudson Bay Territory. 17196. 786, (1) 

VARANUS, Varanus bengalensis, from northern India. 

ZOOLOGICAL SOCIETY OF PrILADELPHtA, Philadelphia, Pennsylvania. (Through 

Arthur Edwin Brown, Esq.) 17197. 786. (xit) 

Or1UM SMOKING OUTFIT, including pipes and other apparatus used by the Chinese. 

(Deposited. ) 

PoLIcE DEPARTMENT OF New York City. (Through Hon. Fitz John Porter ) 

Wee Yeas © (Gn 1) 

MaArerta MEDICA (27 specimens). 
FREDERICK STEARNS & Co., Detroit, Michigan. 17199. 786. (1) 

Puants. A very valuable collection of Mexican plants, containing over 400 species, 

many of which are new to the Museum collection. 

C. G. PRINGLE, Charlotte, Vermont. 17200. 786. (xv) 

Birp Nests AND EGGs (3 species, 641 specimens). (Exchange.) 
Capt. B. F. Goss, Pewaukee, Wisconsin. (Through Capt. Charles E. Ben- 

dire.) 17201. ’86. (V,B) 

AMERICAN EGRret, Ardea egretta, Gmel. (skin), from near Fort Klamath, Oregon, 

Collected by Dr. SAMUEL Q. Robinson, U.S. Army. 17202. ’86. (Vv, A) 

Mo.tuusks, Bythinella stenothyroides, Dohrn, from Ceylon. 
W. G. Mazyck, Charleston, South Carolina. (Through W. H. Dall.) 17203. 

elds ((1B8)) 
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“Vanna,” the diamond elub; from Japan. 

Dr. D. Beruune McCarrir, Washington, District of Columbia. 17204. 786. 

(11, 4) 
CILIMNEY Swirrs, Chetura pelagica (2 specimens). 

U.S. Fis ComMMIssion, Wood’s Holl, Massachusetts. 17205. ’86. (Vv, A) 

INVERTEBRATE CRETACEOUS LossiLs, from Sonora and Puebla, Mexico. 

Senor AGUILERO, Mexican Geographical Exploring Commission, Mexico. 17206. 

86. (XIII, B) 

MATERIA MEDICA, and chemical preparations. 

Dr. THEO. SCHUCHARDT, Goerlitz, Germany. 17207. ’86. (1) 

CALCITE, and calcite crystals with bituminous coal. 

R. ELLSworTH CALL, Moline, Illinois. 17208. ’86. (xv1) . 

LAND AND FRESH-WATER MOLuuskKs, from Manitoba. 

ROBERT MILLER CHRISTY, Chignal, St. James, England. 17209. 786. (1x) 

Trout, Salmo irideus (3 specimens). 

Wn. MonrGoMery, Verona, Missouri (through U. 8. Fish Commission). 17210. 

36. (VII) 

BREAST-PIN, made of banded and moss agate, mounted with blood stones in silver. 

Messrs. HARRIS AND SCHAFER, Washington, District of Columbia. 17211. 786. 

(XVI) 

Eaas of Archibuteo ferrugineus, from northern Dakota. 

Capt. b. F. Goss, Pewaukee, Wisconsin. 17212. ’86. (vV, B) 

Larva of grasshopper, Hippiscus discoideus, or H. phienicoplerus. 

G. D. BELT, Missoula, Montana. 17213. ’86. (x) 

MANNIKIN of an Arab; prepared in Paris under the supervision of the director of the 

Trocadéro Musée. 

JULES HEBERT, 9 rue Henri Martin, Paris, France. 17214. 7°86. (11, A) 

OPIUM-SMOKING OUTFIT, including pipes and other apparatus used by the Chinese. 

This outfit has been in use and was confiscated by the police in San Francisco, 

P.. CROWLEY, Chief of police, San Francisco, California, 17215, ’86. (11, A) 

Picture of a sunset cloud, viewed from Taylor’s Hill, Columbia, South Carolina. 

G. T. Bere, Columbia, South Carolina. 17216. 786. (xvi) 

SueLL, Unio anodontoides. 

Dr. W. 8S. NEWLON, Oswego, Kansas. 17217. ’86. (1) 

Corron, raised by slave labor on the estate of the late J. Harvey Williamson, in Be- 

thesda Township, South Carolina, in 1862. This cotton was packed before iron 

ties came into use, and when no roping was to be had. Hickory withes were used, 

and these are still in a state of good preservation. This is probably the oldest 

cotton in the world, and is certainly the only sample extant which was raised in 

the manner peculiar to the hard times of the late war. 

W. L. RoppryY AND Co., Rock Hill, South Carolina. 17218. ’86. (1) 

METEORIC IRON (37 grammes), from Glorieta Mountain, New Mexico. (Exchange.) 

GrorcE F. Kunz, New York City. 17219. ’86. (xv1) 

WALL ACCRETION. 
COLORADO SMELTING COMPANY, South Pueblo, Colorado. (Through O. H. 

Hahn) ohi2 2057 SO.mm (xovalNl) 

DiuRNAL LEPIDOPTERA, a collection comprising many of the rarer American and 

European Coleoptera. 

Joun B. Smitn, UaS. National Museum. 17221. ’86. (x) 

REPTILES from Fort Custer, Montana. i 

Capt. Cuarues EK. Benpire, U.S. A., U.S. Natioual Museum. 17222. ’86, (v1) 
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Fisues, Lota maculosa, Hyodon alosoides, Uranidea semiscabra, Noturus exilis, and Hy- 

bognathus placitus ; from Fort Custer, Montana. 

Capt. CHARLES E. BEeNprr#, U.S. A., U.S. National Museum. 17222. ’86. (vm) 

BIRD-SKINS, 67 species (956 specimens), from various localities, mostly from Australia. 

(Exchanze.) 

EpwarpD BARTLETT, Chillington House, Maidstone, Kent, England. 17223. 

86. (V, A) 

TRON METEORITE CrirpPpriNna, from Seriba, New York; iron meteorite, from Brannan, 

sohemia; stone meteorite fragment, from L’Aigle, France. (Exchange.) 

S. C. H. Barter, Cortland-on-Hudson, New York. 17224. ’86. (Xr) 

PERFORATED ANTIQUE GARNETS (10), found in a Bohemian grave. 

,GEorGE I. Kunz, Hoboken, New Jersey. 17225. 786. (Xvr) 

CATLINITE (3 specimens) and quartz (1 specimen) from Minnesota. 

N. H. WINCHELL, Minneapolis, Minnesota. 17226. ’86. (xvi1) 

Corns, bronze, brass, and copper, of Great Britain and the United States. Also a 

~ decorated earthenware platter made at Coburn, England. 

T. W. Sweeny, U.S. National Museum. 17227. ’85. (1) 

WASHINGTON AND INDEPENDENCE TOKEN of 1783 (2 impressions). 

S. A. WALKER, New York City. 17228._ 786. (1) 

BRONZE COINS: One pfennig, of Germany, 1875, and two stotinki of Bulgaria. 

W. C. GOLDIN, Washington, District of Columbia. 17229. 786. (1) 

DEVONIAN FossILs. . 
C. L. WEBSTER, Iowa City, Iowa. 17230. ’86. (xr A) 

COMMON WHITEFISH, Coregonus clupeiformis, and mongrel whitefish, C. tullibee. 

Frank N. CLArK, Northville, Michigan. 17231. ’86. (xm) 

PREUHENSILE-TAILED MONKEY, Cebus hypoleucus. 

BARTON AND LOGAN DIME Museum, Washington, District of Columbia, 17232. 

slo) (Casa) 

BiIRD-EGGS, 9 species (105 specimens). 

Capt. B. F. Goss, Pewaukee, Wisconsin. 17233. ’86. (V,B) . 

Sea-Walrs, seeds and fruits, washed ashore at the Palisadoes plantations, Jamaica. 

No. 1. Spondias; unknownsn Jamaica, No. 2, Unknownat Kew ; probably a palm. 

No. 3. Astrocaryam; unknownin Jamaica. No. 5. Calophyllun calaba; native 

timber tree. No.6. Mucuna wrens; common to the islands. No. 8. Casalpinia 

Bonducella ; a common sea-shore plant. No. 9. C. Bonduc; a common sea-shore 

plant. No. 10. Canavalia obtusifolia ; common near the sea. No. 11. [pomea pes- 

capre ; common near thesea. No. 12. Ecastophyllum ; unknown in Jamaica. No, 

13. Entada scandens ; arviver-side plant common from sea-level to 2,000 feet; vines 

sometimes 600 feet long. No. 15. Meastophyllum Brownei; Jamaica sea-coast. No. 

16. Manicaria saccifera ; (‘sea cocoanut”) ; seeds of a palm; native of the main- 

land and Trinidad, not native of Jamaica. The fact of seeds being washed ashore 
here was noticed by Sloane. No. 18. Omphalea diandra ; mainland ? 

Determinations by J. R. Jackson, Esq., Royal Gardens, Kew, England. 

D. Morris, Director Public Gardens and Plantation, Jamaica. 17234. 86. 

(XVII) 

ALBINO House Mouse, Mis musculus, from Concordia Parish, Louisiana, 

W. C. Percy, Jr., Black Hawk, Louisiana. 17235. ’86. (iv) 

Hair Worms, Gordius, sp., for examination. 

Dr. J. B. Smiru, Little Rock, Arkansas. 17236. ’36. (xz) 

SAMPLES OF EARTH, black sand, and gold dust. 

ALLEN D. Woccort?, Randolph, Coos County, Oregon. 17237. 786. (Xvmr) 
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PHOTOGRAPH of banded hypersthene andesite, from Conwakiton Canon, California, 

U. 8S. GEOLOGICAL SuRVEY, Washington, District of Columbia. (Through J. 

S. Diller.) 17238. ’86. (xvit) 

FossILs, type specimens, described by Prof. J. M. Clarke, in Bulletin No. 16, from the 

Devonian system in New York State. Aulopora annectens, Clarke (1); Lingula 

triqueta, Clarke (1); Chonetes lepida, Hall (1); Spirifer Balphegor, Clarke (1); 

Spirifer Pluto, Clarke (16); Leiorhynchus Hecate, Clarke (13); Modiomorpha Chemos, 

Clarke (1); Loxonema Noe, Clarke (1); Platyostoma minutissina, Clarke (6); Bel- 

lerophon incisus, Clarke (1); Orthoceras aciculoides, Clarke (1); Macrocheilus 

Moloch, Clarke (1); Palwotrochus precursor, Clarke (1): Orthoceras Asmodeus, 

Clarke (1); O. filosum, Clarke (2); O. Ontario, Clarke (2); O. Mephisto, Clarke (1); 

Goniatiles Lutheri, Clarke (1); G. nodifer, Clarke (2); Hyolithes Neapolis, Clarke 

(2); Ceratiocaris Beecheri, Clarke (1); Hichinocaris Whitfieldi, Clarke (2); Beyrichia 

Dagon, Clarke (1). 

U. 8. GEOLOGICAL SURVEY, Washington, District of Columbia. 17238. 786, 

(XIII) 

ETHNOLOGICAL OBJECTS collected among the Hoopa Natano and Klamath Kenuck 

Bands in northwest California. 

No. 1. Stone war-knife, found in grave; obsolete. 

Nos. 2-9. Stone knives; obsolete. 

No. 10. Stone knife, complete. Found in grave. 

Nos. 11-18. Horn chisels; a piece of elk antler ground to an edge; obsolete. . 

Formerly used to hollow out canoes and other wood-work. 

Nos. 14-17. Stone hammers; still in use by the old men, but none of them are 

able to make one. 

No. 18. Hat of elk-skin, tanned and painted. Worn by young men at a dance 

which is given when they attain the age at which they are admitted to the coun- 

cils of the bands (about twenty years). 

No. 19. Hat or bead dress, Indian money. A broad band of buek-skin em- 

broidered with pieces of skin from the head of the woodpecker, and worn by 

men at festal dances. It is used as a medium of exchange, and in traffic is valued 

at about $30. 

No. 20. Pillow; a wooden block used for a pillow; still frequently seen in use 

by the old people. 

Nos. 21-22. Comb or head scraper; made of elk-bone or wood. Used to serape 

vermin or dirt from the hair. 

No, 23. Louse-crusher. A piece of bone from the leg of a deer used to erush 

vermin in the hair by placing it under the hair and pressing it with the bone 

comb or scraper (No. 21), 

No. 24. Fire-drill; still in use among the old people. The drill is revolved be- 

tween the palms of the hands. 

No. 25. Pipe and case; in common use among the men. 

Nos. 26-27. Stone pipes taken from graves; obsolete; very old. 

No. 28. Pipe made of wood and stone; in common use. 

No. 29. Money-box ; made from a piece of deer antler. Used as a receptacle for 

Dentalium shells (Indian currency). 

No. 30. A small basket used to winnow the chaff from the grain and grass seed 

by tossing it in the air. 

Nos. 31-32. Hoppers; small, willow baskets with an aperture at the bottom, 

used in grinding acorns in connection with a smooth, flat stone 12 by 18 inches 

in diameter, which is placed in a large, shallow basket to catch the meal. A mill 

consists of one hopper, one pestle, one large, shallow basket, and a flat, smooth 
stone. 
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Nos. 33-34. A willow basket, open work and shallow. Used to serve boiled sal- 
mon at feasts; still in common use. 

No. 35. Hamper of open willow work; used by the women in carrying loads. It 
is supported by a band across the forehead. 

No. 37, A large, shallow basket; used under the grinding-stone to catch the 

meal. (See Nos. 31-32.) 

Nos. 41-46, Bows, arrows, and quivers, of the patterns now commonly in use. 

The bow and arrow is now used only in taking small game. 

No. 47. A baton of basket work, carried by men in the right hand while dane- 

ing. 

Nos. 48-49. Paint mills; obsolete; very old. 

Nos. 50-52. Stone frying-pans; in common use. 

No. 53. Wooden stool; in common use. 

No. 54. Tobacco-pouch of basket-work. 

No. 55, Otter-skin and shell ornaments. Worn by women in the hair when 

No. 56. Woman’s necklace. 

57. Rattle used in dancing ; made of deer hoofs. 

No. 58. Necklace of large pine nuts; worn by women. 

No. 59. Necklace of small pine nuts; worn by women, 

No. 60. Hair brush; made of elk hair and leather. 

No. 61-63. Dance dresses, worn by women at dances and occasions of ceremony, 

No. 64. Man’s deer-skin cloak. 

No. 65. Dip-net used in taking eels and young salmon. Made of grass-fiber 

twine. (See 78-80.) 

No. 66. Stone spoon; obsolete. 

No. 67-70, Stone baking dishes, in common use by the old people for baking 

a kind of pone made of acorn meal. 

No. 71. Salmon spear-heads, used with a pole and line. The head detaches 

from the pole when the fish is struck, and it is retrieved with the line. 
No. 72. Shell necklace; worn by women. 

No. 73-74, Aprons for women; worn at dances; made of grasses braided over 

buckskin. 

No. 75-76. Spoons in common use. 

No. 77. Horn money-box with money (Dentalium shells). 

No. 78. Seine twine of grass fiber. (See No. x0. ) 

No. 79. Grass fiber. Each blade of grass (No. 80) produces two strands of fiber. 

It is stripped when the grass is green by scraping with the thumb-nail, or a mus- 

sel-shell fastened on the thumb, and is twisted into a cord with the paim of the 
hand on the thigh. 

No. 80. Grass from which fiber No, 79 is taken. 

No. 81. Grass used in the manufacture of baskets. (See Nos, 88-93, 100-102. ) 

No. 82. Pad, to protect the forehead in carrying heavy loads. 

No. 83. A talisman. A stone knife-blade with a wrapping of otter-skin. This 

particular kind of stone is held in great veneration, and is said to be brought 
from a long distance. It is not found in the vicinity of Hoopa, so far as is 
known. 

No. 84. Ermine skin. 

No. 85. Stone. The size used in cooking sow-heads—a kind of acorn mash, It 
is cooked in a basket (No. 106) by dropping the heated stones, 
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No. 86. A girdle of woven grass; worn by women. 

No. 87. Scine needle. 
No. 88-93. Caps for women; woven of grass, (see No. 81), except the black, 

which is woven of the stems of the maiden-hair fern. 

No. 94-97. Salmen dishes. (See No. 33-34.) 

No. 98-99. Dishes for serving sow-how (acorn mash) at feasts, 

No. 100-102. Fancy baskets. 

No. 103. Mat of woven grass, 

No. 104. Paddle; used to ceremoniously stir the dish of sow-how while cooking 

for a feast. 
No. 106. Basket in which sow-how is cooked with heated stones. 

No. 107. Common hunting bow. 

No. 108. Large hamper for storing acorns, clothing, ete. 

No. 109-110. Two marmot skins. 

No. 111. Hand adze with stone handle, very old; formerly used in hollowing 

out log canoes and other wood-work ; still retained in use by the old men. 

No. 112-114. Pestles of stone; in common use. (See Nos. 31-32.) 

No. 115. Hand-spear used in killing salmon in shallow water, in the rapids. 

No. 116. Hair pins, obsolete; formerly worn by the men in the braid of hair at 

the back of the head, the point projecting to prevent the braid being grasped by 

an enemy. Chinese. 

No. 117. Indian money. Skins of the woodpecker arranged to be worn at a 

dance; current value, $25 to $40 in trade. 

No. 118. Basket for cooking sow-how. (See No. 106.) 

No. 119. Panier in which infants are packed and carried. 

No. 120. Elk-skin armor; native name ‘‘ Cue-it-wul.” Worn by warriors in 

battle as protection from arrows; now nearly obsolete. This suit has been worn 

by several generations, and has been worn in some of the modern battles with 

the whites. The cusks and triangular figures are intended to denote the number 

of enemies slain and captives taken. It is worn so as to cover the left side, with 

the left arm through the slot and the head through the opening and the tie on the 

right shoulder, and it is also tied below the right arm. The arrow-cuts and 

bullet marks were received in battle. 

No. 121. Suit of armor. Wattles and twine woven and bound with buckskin ; 

native name ‘‘ Klnig-klicyst-e-cue-it-wul.” Worn in battle to protect the body; 

it is tied across the breast from left to right; the red lines denote the number of 

enemies slain or captives taken, also the rank of the wearer. This class of armor 

Was in common use among the Natano and Kenuck Indians before the introduc- 

tion of fire-arms, but is now nearly obsolete. ‘This is the only complete suit I 

have been able to obtain. 
No. 122. Native name, ‘‘ Mik-klikt-okt.” Tool for chipping flint, used in inak- 

ing stone arrow-heads. The work is held in the palm of the hand, which is pro- 

tected by a buckskin pad, and the chips are flaked off by pressing on the edge of 

the flint with this tool held in the right hand, the ball of the handle resting in 

the palm. 

No. 123. Arrow straightener ; native name, ‘‘ Mitchi-nat-kea-kus.” This tool 

is used to straighten arrow-shafts. The shaft is passed through the slot and the 

workman looks along it with his eye and nips it with the tool where it is crooked. 

They go over the arrows with the straightener several times while working them 

down with a knife, and they also carry a straightener to straighten their arrows 

that become warped in use. ‘ 

No. 124. Gambling tools (sticks), Kenuck (Klamath); native name, ‘‘ Kin-nah- 

e-lah.” A bunch of small wands, one of which has a black band around the center. 

The gaine is played by any number that wish to engage in betting. It is played 
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by two dealers, sitting opposite each other on a blanket, each backed by two or 

more singers and a drummer, The game commences by one of the dealers taking 

the sticks in both hands, about equally divided, and holding them behind his back 

and in that position shufiling them from hand to hand, after which he brings 
them in front of his body with both hands extended and the sticks grasped so 

the players can not see the centers. The opposite dealer clasps his hands together 

two or three times and points to the hand which he thinks holds the stick with 

the black center. Should he guess correctly be takes the deal and holds it until 

his opponent wins it back in like manner. For each failure a forfeit is paid, also 

the dealer pays a forfeit when he loses the deal. Friends of each party make out- 

side bets on the dealers; each dealer’s band plays and sings as long as he holds 

the deal. 

No. 125. Gambling tools (sticks), Natano (Hoopa) Indians; native name, 

“Kin-nah-e-lah.” This game is essentially the same as that described in No. 124, 

»xcept they use a smaller number of sticks aud the joker is blacked only in the 

center, the balance at both ends and center. Both games are valled Kin. 

No. 126. Head pad worn to protect the head while packing. 

Lieut. P. H. Ray, U.S. A., Fort Gaston, California. 17239. ’86. (11, A) 

CHEMICAL MATERIALS showing the manufacture of carbonate of magnesia from the 

raw material to the finished products. Also specimens of Epsom salts from the 

same raw material, and Kieserite from the Stassfort mines. 

COLUMBIA CHEMICAL WorKS, Brooklyn, New York. 17240. 786. (1) 

FLUOR-SPAR. 

J. I. CUMMINS, Golconda, Pope County, Illinois. 17241. 786. (xvr) 

Woop-rat, Neoloma floridana, 

G. NOBLE, Savannah, Georgia. 17242. ’86. (Iv) 

Casts OF FAcEs (15). 

Dr. Oris R. BacHELER. (Through Charles Jensen, New Hampton, New 
Hainpshire. 17213. 786. (11) 

BLACK-HEADED PARALOTE, Paralotus melanocephalus, from Australia. 

Dr. L. STEJNEGER, U.S. National Museum. 17244. ’86. (v, A) 

LEPIDOPTERA, from Texas. 

A. BoLtER, Chicago, Illinois. 17245. ’86. (x) 

Corin. A Mormon five-dollar gold piece, from Great Salt Lake City, Utah. 

JOSEPH Lipuny, West Washington, District of Columbia. 17246. 726. (1) 

FossiL LEAVES from a coal mine shaft, 55 feet deep, 1,300 feet above the sea-level. 

J. D. Horr, Elsinore, California. 17247. ’86. (xiv) 

Insxc?, Strategus julianus, Burm. 

S. H. Mau, Tombstone, Arizona. 17248. ’86. (x) 

SHark, Hexanchus griseus. 

D. M. ErueripGe, Keeper, Currituck Inlet Life-Saving Stations, North Caro- 
lina. 17249. ’86. (viz) 

GLACIAL Birb’s Eyer Limestone, found at Henderson Bay, Jefferson County, New 
York. 

D. S. MARVIN, Watertown, New York. 17250. &6. (xvuir) 

Nest AND Eaas (4) of Dickcissel, Spiza americana. 

W. H. Apams, Elmore County, Illinois. 17251. ’86. (v,B) 

SHELLS, Uniorectus, U. luteolus, U. plicatus, U. phascolus, U. cornutus, U. obliquus, and 

U. coccineus. ° 

Dr. W. S. NEWLON, Oswego, Kansas. 17252. ’86. (1x) 

COTTON AND WoORSTED Goops, dyed with coal-tar colors. 

H. SALTONSTALL, Pacific Mills, Boston, Massachusetts. 17: 
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Birp SKINS from the Phillipines, Cuncuma leucogaster, Cacatua hematuropygia, Tanyg- 

nathus lozoniensis, Prioniturus discurus, Dryocoecyx harringtoni, Picus (Dendropicus) 

gutturalis, Picus (Dendropicus) javensis hargitti, Picus (Chloropicoides) everetti 

(sp.), Alcedo (Halcyon) cyanopectus, Alcedo (Ceyx) rubra, Merops bicolor, Euryostomus 

orientalis, Prionochilus percussus, Cyrtostomos aurora, Irena tweedali, Oriolus xan- 

thonotus, Buchanga leucophwa, Parus (Machlolophus) amabilis, Corvus pusillus, Pti- 

lopus (Leucotreron) gironieri, Treron nasica, Megapodius cumingii, Ardea ( Butorides) 

javanica, Erythra phanicura, From Cochin-china: Palwornis lathami, Megalema 

hamacephala, Oriolus diffusus, Buchanga leucogenys, Lanius cristatus, Chaleostetha pec- 

toralis, Passer jugiferus, Crypsirhina varians, Ardeola leucoptera, Sterna melanauchen. 

From Madagascar: Polyboroides madagascariensis, Astur francesti, Scops mendanensis, 

Coracopsis obscura, Coracopsis nigra, Poliopsitta cana, Poliopsitia cana, Leptosomus 

afer, Coua cwrulea, Coua cristata, Corythornis cristatus vintsioides, Ispidina madagas- 

cariensis, Brachypteracias leptosomus, Brachypteracias squamiger, Bernieria madagas- 

cariensis, Hypsipetes madagascariensis, Hartlaubia madagascariensis, Huryceros pre- 

vosti, Artamia viridis, Leptopterus chabert, Artamia leucocephala, Tylas edwardsi, 

Vanga curvirostra, Cyanolanius tricolor, Calicalicus madagascariensis, Caprimulgus 

madagascariensis, Corvus scapulatus, Merops superciliosus, Foudia madagascariensis, 

Funingus madagascariensis, Vinago australis, Charadrius percuarius. From May- 

otte: Astur brutus, Leptosomus afer, Funingus sganzini. From Africa: Haliwtus 

vocifer, Chalcomitra gutturalis, Streptopelia levaillanti. From Cape Horn, Pata- 

gonia: Phrygilus gayi, Graculus carunculatus. (Exchange. ) 

M. Minne Epwarps, Museé @histoire naturelle, Paris, France. 17254. &6. 

(V, A) 

MopEL of a small pueblo near Pueblo Alto, Chaco Canon, New Mexico, 

BurEAU OF ETHNOLOGY, Washington, District of Columbia. 17255. 786. 

(1, A) 

TumMor—myoma—taken from a shad. ‘This tumor seems to be composed of fibrous 

tissue in part, and was doubtless caused by some irritating body swallowed by the 

shad a good while ago. The specimen is a novelty in animal pathology. It 

probably grew from one side of the intestine.” * 
GOLDEN and SmitrH, Washington, District of Columbia. 17256. 786. (xxrt) 

ARGENTINE, Argentina sp. Found on the beach near Fletcher Neck Life-saving Sta- 

tion, Maine. A rare visitor on our coast. 

E. H. Bunker, Biddeford Poll, Maine. 17258. ’86. (viz) 

PLANTS (15 Alpine species), from the White Mountains, New Hampshire. 

WALTER DEANE, Cambridge, Massachusetts. 17259. ’86. (xv) 

PLANTS (about 300 species) from North Carolina, a locality rarely visited by botan- 

ists. 

GeRALD McCartruy, Kendall Green, Washington, District of Columbia. 17260. 

86. (XV) 

PLANTS (343 species) from the Yellowstone Park. 

U. S. GroLtoagicaL SuRVEY, Washington, District of Columbia. (Through 

Frank ‘weedy.) 17261. ’86. (xv) 

AMERICAN SMELT, Osmerus mordax. 

W. C. Harris, New York City. 17262. ’86. (vit) 

MARINE INVERTEBRATES Collected by the U.S Steamer Hnterprise, A. S. Baker com- 

manding, during her cruise from Wellington, New Zealand, to the United States, 

in the South Pacific and Atlantic Oceans. 

BUREAU OF NAVIGATION, Washington, District of Columbia. 17263. 786. (XI) 

* Report of Dr. John S. Billings, U.S. A., Curator, Army Medical Museum, 
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CALIFORNIA MOUNTAIN TROUT, Salmo irideus. Hatched and raised at Wytheville, 

Virginia. 

U. 8. FisH CoMMIssION, Washington, District of Columbia. 17264. 786. (vir) 
IVORY-BILLED WOODPECKER, Campephilus principalis, 2 (head). 

EK. C. GREENWOOD, Marco, Florida. 17265. ’86. (x11) 

Materia Mepica. Jlephanta rhiza, a rare drug. 

THomas Curisty, London, England, 17266. ’86. (1) 

IRON SPEISSE. 

O. H. Haun, South Pueblo, Colorado. 17267. ’86. (xvi) 

PEARL Baits of various kinds. Old and curious. 

W. HOLBERTON, New York City. 17268. ’86. (1) 

MINERAL CABINET (20 specimens). 

H. A. TAMMEN, Denver, Colorado. 17269. ’86. (xXv1) 

METEORIC IRON AND STONE (8 specimens). 

Dr. J. BERRIEN LINDSLEY, Nashville, Tennessee. 17270. ’86. (xvi) 

MINERALS, (58 specimens). (Exchange.) 

Prof. B. K. EMERSON, Amherst, Massachusetts. 17271. ’86. (Xv1) 

Rocks (56 specimens). (Exchange.) 

Prof. B. K. Emerson, Amherst, Massachusetts. 17271. ’86. (xvi) 

ARTIST’S PROOF of the engraving of General Grant, by Marshall. 

HUBBARD Bros., Philadelphia, Pennsylvania. 17272. ’86. (1) 

Mortuary Mepaut. Maréchal de Ligne, Marshal of France. Cast from cannon 

captured by Napoleon I, and issued to some of the invalids of the French veteran 

corps. 

PavuL BECKWITH, Saint Louis, Missouri. 1/273. ’86. (1) 

ARGYRODITE, from which was obtained the new metal, Germanium; from Himmels- 
fiirst, near Brand, Freiberg, Saxony. 

W. F. HILLEBRAND, U.S. Geological Survey. 17274. +86. (xv1) 

‘““CARANNA RESIN,” used by the natives of Central and South America for appli- 
cations to sores, bruises, cuts, and for reducing swellings and glandular en- 
largements. 

- FREDERICK STEARNS AND Co., Detroit, Michigan. 17275. ’86. (1) 

Tusk OF ELEPHANT, Loxodon africanus. A section pre®ared from the part of the tusk 
of “‘ Jumbo,” which was buried in his head. 

Henry A. WARD, Rochester, New York. 17276. ’86. (x1z) 

RED-TAILED HAwk, Buteo borealis. 

JOHN K. WALKER, Parkersburgh, Illinois. 17277. ’86. (v) 

SoaPsTONE BowL, found in opening a soapstone quarry on the west bank of the 

Potomac River, about 7 miles above West Washington, District of Columbia. 

JouHN W. Brock, Philadelphia, Pennsylvania. 17278. ’86. (111) 

DECORTICATED TREE TRUNKS. 

JOHN W. Brock, Philadelphia, Pennsylvania. 17278. ’86. (XIV) 

CALCITE CRYSTALS attached to coal. 

R. ELLSWORTH CALL, Moline, Illinois. 17279. 786. (xv1) 

TRENTON FOssILs. 

W. A. FINKELNBERG, Winona, Wisconsin. 17280. ’86. (XUI, A) 

CaGE Brrp, Chysotis leucocephalus. 

RoBert Riweway, U.S. National Museum. 17281. ’86. (Vv, A) 

RED-TAILED Hawk, Buteo borealis. 

J. ScHNECK, Mount Carmel, Illinois. 17282. ’86. (Vv, A) 

H. Mis. 170, pt. 2——49- 
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DEVONIAN Fossits (60 specimens). 

U. S. GEOLOGICAL SuRVEY, Washington, District of Columbia, (Through 

CLDS Walcott) (7283.7 86.) xara) 

CaRBONIFEROUS Fossis, from Eastern Tennessee (83 specimens). 

U. S. GeroLtogicaL SuRVEY, Washington, District of Columbia. (Through 

C.D. Walcott.) 17284. ’8b. (XIII, A) 

Brrp Skins (26 specimens), from South America. (Exchange.) 

H. K. Coan, Chicago, Illinois. 17285. ’86. v,A) 

Fossrzs: Devonian, Silurian, and Ordovician (3,500 specimens), from Indiana and 

Kentucky. 

U.S. GEOLOGICAL SURVEY, Washington, District of Columbia, 17286. ’86. 

(XI, A) 

Eaas of mud minnow, Umbra limi. 

W. P. SEAL, Philadelphia, Pennsylvania, 17287. ’86. (xXxX1) 

Fossi~ PLANTS (7 specimens), from the southern slope of Cumberland Mountain. 

C.D. Watcort, U.S. Geological Survey. 17288. ’86. (XV) 

FOssIL PLANTS (6 specimens), from near Wales, Utah. 

Dr. C. A. WHITE, U.S. Geological Survey. 17289. ’86. (XIV) 

Monkey, Cercocebus albigena, from the Congo region, Africa. 

ZOOLOGICAL SOCIETY OF PHILADELPHIA, Philadelphia, Pennsylvania. (Through 

Arthur Edwin Brown, Esq.) 17290. ’86. (Iv) 

BrirD SKINS, 51 species (524 specimens), from the Bahamas. * 

U.S. Fisa CoMMIssion, Washington, District of Columbia. 17291. ’86. (v, 4A). 

Nests of Turdus mustelinus, Mimus polyglottos, Cistothorus palustris, Geothlypis trichas, 

Vireo olivaceus, Melospiza fasciata, Spizella socialis, Setophaga ruticilla, Contopus 

virens, and Spinus tristis. 

C.R. RADCLIFFE, New York City. 17292. ’86. (v,B) 

PHOTOGRAPH of a tooth of mammoth, Hlephas sp.,found one mile from Arlington, 

Oregon, at an altitude of six or eight hundred feet, in clay about twelve feet deep. 

JAMES W. SMITH, Alkali, Oregon. 17293. ’86. (xm) 

STALAGMITES (2 specimens). 

ALEXANDER R. SHEPHERD, Batopilas, Mexico. 17294, ’86. (XvIz) 

FUNGUS, & curious specimen. 

ALEXANDER Rk. SHEPHERD, Batopilas, Mexico. 17294. ’86. (Xv) 

ANTIQUE POTTERY, minute but interesting specimens. 

Rev. David F. WATKINS, Guadalajara, Mexico. 17295. ’86. (1, B) 

PICTURE of a menhaden steamer, and one purse-net. 

DanizL F.CHuRcuH, Tiverton, Rhode Island. 17296. ’86. (1) 

NDIAN STONE Axzs, from Connecticut and Pennsylvania. (Exchange.) 

A. F. Wooster, Norfolk, Connecticut. 17297. ’86. (11) 

WOOL rassed in Australia. 

G. W. GrirFin, U.S. Consul, Sydney, Australia. (Through Department of 

State.) 17298. ’86. (1) 

METEORIC IRON, from Tennessee. 

ACADEMY OF NATURAL Screncrs, Philadelphia, Pennsylvania. 17299. 86. 
(XVI) 

SPINNING-WHEEL, from Ohio. 

CHARLES Breck, Washington, District of Columbia. 17300. ’86. (1) 

Nest of Golden-winged Warbler, Helminthophaga chrysoptera Linn., from Petersburg, 

Virginia. 

U. 8. GeoLoGicaL Survey, Washington, District of Columbia. (Through, 

Charles W. Richmond.) 17301. ’s6. (Vv, B) 
= a 

* See report of Department of Birds) p. 156. 
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ARROWHEADS (8), from Lehigh Island. 

A. F. Berwin, Allentown, Pennsylvania. 17302. ’36. (111) 

Insects: Lrogus Rileyi, Dicerca tenebrosa, and Pachyta monticola, rare species. 

W. W. Hitt, Albany, New York. 17303. ’85. (X) 

BorinG of Monarthrum mali, in red oak. 

E. A. ScHwarz, Washington, District of Columbia. 17304. 786. (Xx) 

Birp Skins: Cypseloides niger, Calliste floridana (the only example in any American 

collection), Huphonia gracilis ?, and Pipra coracina g. 

José C. ZELEDON, San José, Costa Rica. 17305. 786. (Vv, A) 

ETHNOLOGICAL OBJECTS: Nepaul kookrie sheath, containing broad knife for use as 
a weapon; 2small knives used in eating, and a purse or bag for money, from 

Nepaul, India. 

WituiaM H. Datt, U.S. Geological Survey. 17306. ’86. (I, A) 

DOUBLE-HEADED SNAKE. 
Dr. J. M. Sparnnour, Lenoir, North Carolina. 17307. ’86. (v1) 

INDIAN IMPLEMENT, egg-shaped and made of iron ore, 

Dr. J. M. SPAINHOUR, Lenoir, North Carolina. 17307. ’86. (dIL) 

MENHADEN, Brevoortia tyrannus. 

DanrieL T. Courca, Tiverton, Rhede Island. 17308. ’36. (vit) 

Birp Skins. A valuable and interesting collection, consisting chiefly of desiderata 

from South America, nearly all of which are new to the Museum collection. The 

collection consists of the following specimens: Turdus alicie Baird, Merida; 

Turdus gigas pallidiventris Ber]. M.S., Merida; Henicorhina hilaris Berl. and Tacz., 

g, Cayandeled; Thryophilus longirostris (Vieill.), Bahia; Thryothurus sclatert 

Tacz., Bogota; Troglodytes striatulus Lafr., Bucaramanga; Basileuterus cabanist 

Berl., Merida; Setophaga albifrons Scl. and Salv., Merida; Conirostrum atrocya- 

neum Lafr., ¢, Tambillo; Compsocoma sumptuosa cyanoptera (Cab.), f, Chaguarpa- 

ta; Compsocoma sumptuosa cyanoptera, 2, Cayandeled; Nemosia ornata Scl., 9, 

Cayandeled; Buarremon castaneifrons Scl. and Salv., Merida; Saltator superciliaris 

(Spix), Pebas; Orchesticus ater (Gml.) = Tanagra olivina Scl., juv., Bucara- 

manga; Chrysomitris siemiradzii Berl. and Tacz. g, Guayaquil; Cyanocitta meri- 

dana Scl. and Saly., Merida; Cyanocoraz affinis sclateri (Heine), Baranquilla; Hus- 

carthmus impiger Sel. and Salv., Bucaramanga; Myiarchus pelzelni Berl., Bahia; 

Elainea mesoleuca Cab. and Heine,9, Taguara; Pipreola melanolema Scl., g, 

Merida; Pipreola melanolema, 9, Merida; Furnarius agnatus Scl. and Salv., Ba- 

ranquilla; Thripophaga sclateri Berl., Taguara; Philydor striaticollis Scl., 9, Ma- 

poto; Thamnophilus plumbeus Scel., ¢ juv., Rio Tigre; Thamnophilus unicolor (Scl.), 

g, Cayandeled; Thamnophilus multistriatus Lafr.,$, Bucaramanga; Myrmeciza 

squamosd, Peiz., 2,Sta. Catarina; Scytalopus fuscoides Lafr., Chili; Petasophora 

anais (Less.), Merida; Petasophora cyanotis (Bourc.), 9, (?), Merida; Bourcieria 

conradi (Boure.),3, Merida; Eriocnemis smaragdinipectus Gould., ¢, San Rafael; 

Amazilia warszewiczi braccata (Heine), Merida; Amazilia warszewiczi, Panychlora 

stenuraCab.and Heine, ¢, jr., Merida; Chwtocercus rose (Bourc. and Muls.), g, jr., 

and 9 ad. Merida; Lurocalis nattereri (Tem.), S. Brazil; Hydropsalis furcifera 

(Vieill.), ¢, Sao Laurengo; Stenopsis cayennensis (Gmel.), f, Roraima; Conurus 

roseifrons Gray, 9, Tarapoto; Bolborhynchus monachus (Bodd.), La Plata; Bro- 

togerys jugularis (Deville), Yguitos; Lrotogerys tui (Gml.), 3, Nauta; Syrnium 

suinda (Vieill.), Taguara, Columba plumbea (Vieill.), 9, Taguara; Chamapeles gou- 

doti (Less.), ¢, Cayandeled; Tinamus solitarius (Vieill.), Blumenau ; Crypsirhina va- 

rians, Java; Xanthodira flavicollis, Malabar; Geocichla cyanotus, East India; 

Gallinago wilsoni, Merida; Helininthophaga chrysoptera, Merida; Turdus usulatus 

(7), Guatemala and Ecuador; Lache latirostris, and Iache sp. (?), Tres Marias. 

Museum Hans VON Berterscu, Miinden, Province of Hanover, Germany. 17309. 

786. (Vv A) 
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SPECIMENS, illustrating the manufacture of cotton thread. 

WILLIMANTIC LINEN CoMPANY, Willimantic, Connecticut. 17310. 786. (1) 

LizarD, Coleonyx variegatus Bd., from Mohave, Kern County, California. 

A. KorBL£, Los Angeles, California. 17311. ’86. (VI) 

HoLoTHureEANs, Thyonella gemmata, var., from Beaufort, North Carolina. 

Dr. W. H. HowE Lt, Baltimore, Maryland. 17312. 786. (xt) 

Artist’s Proors of lithograph of General Grant’s Arabian horses. (4) 

RANDOLPH HUNTINGTON, Rochester, New York. 17313. ’86. (Iv) 

COLEMANITE. 

Prof. HENRY G. HANKS, San Francisco, California. 17314. ’86. (xvI) 

SERPENTINE and calcite, from Canada. 

WILLIAM H. Datu, U.S. Geological Survey. 17315. 786. 

Piamy SPERM WHALE, Kogia breviceps. 

GEORGE SAYERS, Keeper, Sea Isle City Life-Saving Station, Sea Isle City, New 

Jersey. 17316. ’86. (vit) 

FURNACE SLAG, from Coal Creek, Tennessee. 

U.S. GEOLOGICAL SURVEY, Washington, District of Columbia. (Through Dr. 

©. B. Reese.) 17317. ’68. (XVII) 

PHOTOGRAPHS of Osage and Ute Indians. (17.) 

BUREAU OF ETHNOLOGY, Washington, District of Columbia. 17318. ’86. (11, A) 

GLASS-WARE. ‘‘ Pomona” vases, etc. 
New ENGLAND GLAss Works. (Through M. W. Beveridge, Washington, Dis- 

trict of Columbia.) 17319. ’86. (1) 

WormM-TUBES, from a spring near Lititz, Pennsylvania. 

H. A. BRICKENSTEIN, Linden Hall Seminary, Lititz, Lancaster County, Penn- 

sylvania. 17320. ’86. (XI) 

CALIFORNIA SALMON, Oncorhynchus chouicha, and Stee l-head Salmon, Salmo gairdneri. 

EK. G. BLACKFORD, New York City. 17321. ’86. (VII) 

RING-TAILED MONKEY, Ateles arachnoides, in the flesh. 

BARTON & LOGAN, Dime Museum, Washington, District of Columbia. 17322. 

786. (IV) 

Corns. Spanish-American silver dollar, 1769. Spanish two-real piece ; x11-shilling 

silver coin of Danish West Indies, 1740; nickel penny of Jamaica, 1869; and 

Massachusetts copper cent. (Deposited. ) 

A. A. Duty, U.S. National Museum. 17323. 786. (1) 

CARBONIFEROUS FOSSILS. 

W. C. KniGut, Lincoln, Nebraska. 17324. ’86. (xIII, A) 

RED-BREASTED MERGANSER, Merganser serrator. 

JOHN JENSEN, Wood’s Holl, Massachusetts. 17325. ’86. (v, A) 

Rusry GRACKLES, Scolecophagus ferrugineus (2 skulls). 

W. H. Bascock, Washington, District of Columbia. 17326. 786. (v1) 

ReprTites. Lutenia sirtalis, Rana palustris, R. catesbiana, R. silvatica, R. clamata, and 

Bufo lentiginosus. : 

U. 8S. GEOLOGICAL SURVEY, Washington, District of Columbia. (Through H. 

W. Henshaw.) 17327. ’86. (VI) 

Haur-Guinwa of Great Britain, George III., 1790. (Copy in brass.) 

JOSEPH SESSFORD, Smithsonian Institution. 17328. ’86. (1) 

ARROWILEADS made by a foot-treadle machine. 

GEORGE E. SELLERS, Bowlesville, Illinois. 17329. 786. (11) 

PRESSED SULPHIDE of silver in the form in which the silver is recovered from the 

leaching solution. 

Freep. W. TAYLOR, Lake Valley, New Mexico. 14330. ’87. (xvuiIl) 
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ANCIENT SCULPTURED STONE brought to the United States by Commander Skinner, 

U.S. N. (38 pieces. ) 
Mrs. W. Hempuityt Jonrs, Washington, District of Columbia. 17331, 786. (1) 

CONFEDERATE CAPTAIN’S UNIFORM coat of Company “H,” Twenty-fourth Regiment, 

Virginia. 
O. W. Barrow, Danville, Virginia. 18332. ’86. (1) 

PHOTOGRAPH of the Berlin Archeopteryx (full size). (Exchange.) 
Mrs. G. Brown Goopr, Washington, District of Columbia. 17333, 786. (xr) 

OnE-DOLLAR Bit, Colonial Bank of Canada, May 8, 1859. 

J. BENJAMIN CLayTon, U.S. National Museum. 17334. ’86. (1) 

RED SETTER, Canis familiaris. 

JAMES T. WALKER, Palmyra, New York. 17335. 786. (IV) 

JUMPING Mousz, Zapus hudsonius. ; 
J. M. C. Eaton, Irvington, New Jersey. 17336. ’86. (IV) 

ROCKLING, Onos cimbrius, from Ipswich Bay. 

WILLIAM WILEY, Massachusetts. 17337. ’86. (vil) 

BirpD SKINs (5), Drymoica extensicauda, Acanthis exilipes, and A. cabaret. 

W.E. Brooks, Milton, Ontario, Canada. 17338. 786. (V,A) 

PORCELAIN Wares. A pair of dishes (painted under glaze); a pair of dishes 

(painted over glaze); Nishi tsushi shiro ishi (stone like body clay, natural); 

Nishi tsushi shiro ishi (powdered) ; Sakoi shiro tsuchi (stone like body clay, natu- 

ral); Sakoi shio tsuchi (powdered) ; Sakoi mizu ana ishi (stone like body clay, 

natural); Sakoi Mizu ana ishi (powdered); Tsuzi ishi (stone-like body clay, 

natural); Tsuzi ishi (stone like body clay, powdered) ; Sakai tsuchi (stone like 

body clay, natural); Sakai tsuchi (powdered). Glaze stone A (natural); glaze 

stone (elutriated) ; glaze stone B (natural); Goto clay (body clay); Taister clay 

(body clay); prepared body clay; a pair of flower-pots painted under glaze 

with Gosu cobalt; Gairom (body clay, natural); Gairome (elutriated); Kibushi 

(body clay, natural); Kibushi (elutriated) ; Hiromi ishi (glazestone) ; Hiromi 

(elutriated); Giaman (elutriated; silica used for glaze aud body). A pair of 

flower-pots (white); Kakitani tsuchi (body clay, natural, first quality) ; Kaki- 

tani tsuchi (elutriated); Kakitani tsuchi (second quality); Kakitani tsuchi 

(third quality); Hitani tsuchi (body clay, natural); Hitani tsuchi (elutriated, 

first quality); Hitani tsuchi (second quality) ; Hitani tsuchi (elutriated) ; Hitani 

tsuchi (third quality, elutriated). Mixture, No. 23, 29, and 33; elutriated ash 

for glaze; Oyabui (elutriated ash for glaze); prepared clay (first quality); pre- 

pared clay (second quality); a pair of flower-pots (painted); Amakusa tsuchi 

(body clay); Araishi; Shigaraki ishi (body clay); glaze (first quality); Flower- 

pots (painted); flower-pots (white); cake box with cover; Gorokuji ishi (body 

clay); Nabelani ishi (body clay); Sano ishi (glaze clay); Sano ishi (elutriated) ; 

body for Kutani ware (mixture of No. 51 and 52); tsuki bai (ash for glaze); 

Itsuki bai (elutriated); Rea pigment for painting over glaze ; Gosu (natural co- 

balt, one powdered) ; a pair of flower-pots (white); flower-pot (painted); Bora 

tsuchi (body clay); Bora tsuchi (elutriated); Neba tsuchi (body clay); Neba 

tsuchi(elutriated) ; Shiro tsuchi (body clay, natural); Shiro tsuchi (elutriated) ; 

Suna (sand for glaze); Suna (elutriated) :%ioromine tsuchi (body clay); Kioro- 

mine (elutriated) ; Clay for glaze (natural) ; Clay for glaze (elutriated) ; prepared 

glaze; a pair of flower-pots (painted); Okazaki tsuchi (painted); Shigaraki 

tsuchi (painted); Shigaraki tsuchi (for glaze); Shiraye tsuchi (body clay) ; Kisi 

ishi (clay for glaze); Isubai (ash for glaze); Koya bai (ash for glaze); Kinsu, 

or tea-pot (painted) ; a pair of flower-pots (painted); Obuke tsuchi (gray body 

clay, natural); Obuke tsuchi (elutriated); Obuke tsuchi (brown body clay 

(natural); Obuke tsuchi (elutriated) ; Igaishi (glaze stone, natural) ; Igaishi (elu- 

triated); prepared clay, gray; prepared clay, brown. 

DEPARTMENT OF EDUCATION, Tokyo, Japan. 17339, 786. (1) 
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ORNAMENT made of sheep-skin and beads, having totemic devices; taken from tho 

head of a dead Indian warrior. 

JAMES M. NULL, McKenzie, Tennessee. 17340. ‘86. (1, A) 

OPHIURAN, from Boca Ceiza Bay, Florida. 

JOHN R. JONES, Tampa, Florida. 17341. ’86. (x1) 

TRENTON FOssIzs (339 specimens). 

Hi. C. POWERS, Beloit, Wisconsin. 17342. ’86. (xu, A) 

WEATHERED LIMESTONE, siliceous concretions and stylobites; from Tennessee. 

TRA SAYLES, U.S. Geological Survey, Washington, District of Columbia. 17343. 

13051 CSV) 

Brrps, Junco hyemalis carolinensis, from North Carolina. 

WILLIAM BREWSTER, Cambridge, Massachusetts. 17344. 786. (Vv, A) 

EUROPEAN BADGER, ALeles taxus, in the flesh. 

CENTRAL PARK MENAGERIE (through W. A. Conklin, esq., New York City). 
17345. 786. (Iv) 

NEST AND EaGGs of European Goldfinch, Fringilla carduelis Linn, 

EK. T. ADNEY, New York City. 17346. ’86. (Vv, B) 

ARROWS (3) used by the ‘‘ Prairie Dog Indians.” 

A.M. SrmpHEns, Keam’s Caiion, Arizona, 17347. ’86. (iI, A) 

Fossit Corn, from slope of the Lehigh Coal and Navigation Company’s Mine, Penn- 

sylvania. 

JOHN W. Brock, Philadelphia, Pennsylvania. 17348. ’87. (xiv) 

ATLANTIC SALMON, Salmo salar (probably var. sebago), from Ragety Point, Lower 

Potomac. 

R. A. GOLDEN, Washington, District of Columbia, 17349. 787. (vim) 

STONE PESTLE, from Grant’s Pass, Oregon. 

CHARLES ALDRICH, Webster City, Iowa. 17350. ‘86. (111) 

COAL. 
Dr. WOLFRED NELSON, New York City. 17351. 786. (xvilIt) 

Materia Mepica, from Panama. 

Dr. WOLFRED NELSON, New York City. 17351. 786. (1) 

HAND PAPER MOLD, imported from London in 1815. 

Henry W. MILuER, Worcester, Massachusetts. 17352. ’86. (1) 

ENGLISH HAND-MADE Tacks and samples of very small tacks, weighing 4 ounces to 

the thousand. (Deposited. ) 

HENRY W. MILLER, Worcester, Massachusetts. 17352. ’86. (xvi) 

ALUMINUM BRONZE. 

CowLEs ALUMINUM Company, Cleveland, Ohio. (Through Dr. T. M. Chatard, 
U.S. Geological Survey.) 17353. 786. (xXvuI) 

SANDSTONE CONCRETIONS, from Dickinson, Dakota Territory; ferruginous concre- 

tion, from Glendive, Montana Territory; volcanic dust, from Norton County, 

Kansas. 

Dra Co PEATE Us. Geological Survey, Washington, District of Columbia. 

17354. 786. (XvIz) 

Sronz Ax, double-grooved, unfinished, from Lancaster County, Pennsylvania. (Ex- 

change.) A.F. Wooster, Norfolk, Connecticut. 17355. 786. (IIL) 

ALLIGATOR, from New Orleans, Louisiana. 

Mrs. A. Taussic, Washington, District of Columbia. 17356. 786. 

CorrER CoINn. One bajocco, 1851, of Pope Pius IX. 

CALHOUN PATTERSON, Rockville, Maryland. 17357. 786. (1) 
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HatcHET, brought from Scotland in 1685; piece of ancient linen; a ‘‘sampler”; six 

tidies, linen thread, and five pairs of stockings. (Deposited.) 

Mrs. MARGARET BisHop, Attica, New York. (Through A.J. Lorish). 17358. 

786. (1) 

ALGRERIAN MARBLE (5 slabs). A valuable addition to the collection, both on account 

of their beauty and from the fact that they were taken from the old Roman 

quarries in Algeria, which have for many years been lost sight of, but which 

have recently been re-opened by a Belgian company. 

E. Fritscu, New York City. 17359. ’86. (xvuIr) 

CoLORED Prints of Lady and George Washington, published over one hundred years 

ago, by J. Testi, London. 

C.R. WHEDON, New Haven, Connecticut. 17360. ’86. (1) 

GALVANOPLASTIC Coptes of fossil Amphibians, Stegocephali. 

Dr. ANT. FRITSCH, Prague, Bohemia, Austria. 17361. 786. (XID) 

Birp Sxrxs. A collection of 101 species (148 specimens), containing Helinaia swainsont 

and Ornithion ridgwayi, the latter being previously not represented in the collec- 

tion. 
CHARLES K. WORTHEN, Warsaw, Illinois. 17362. ’86. (v,4) 

BENGAL TIGER, Felis tigris, in the flesh. 

P. T. BARNUM AND Co., Philadelphia, Pennsylvania. 17363. (Iv) 

Prez made of laurel root, cane stem, by a mountaineer of Cumberland Gap, in the 

summer of 1875. 

JOHN Murpocu, U.S. National Museum. 17364. ’86. (iI, A) 

CARBONIFEROUS FossILs (107 specimens). 

U. S. GEoLogicaL SuRVEY, Washington, District of Columbia. 17365. 786. 

(X11, A) 

CARBONIFEROUS Fossits, from New Jersey. (318 specimens, collection of the 40th 

Parallel Survey. ) 
U. 8S. GroLocicaL SuRvEY, Washington, District of Columbia. 17366. 786. 

(XIII) 

SEALING Wax. A collection of various kinds, to replace accession 15463, which was 

injured by heat. 
DENNISON MANUFACTURING COMPANY, Philadelphia, Pennsylvania. 17367. 

186. (i) 

Microscopic SiipEs of British sponge,* including many types of Bowerbank (263 

specimens). (Exchange. ) 

Rev. A. M. NorMAN, Durham, England. 17368. ’86. (XT) 

Bay Lynx, Lynx rufus (skull), from near Fort Verde, Arizona. 

B. J. D. IRwin, U.S: Army. 17369. ’86. (xm) 

SKINNING KNIivEs (12), found near Lumberton, New Jersey. 

W. H. H. CHamBeErs, Philadelphia, Pennsylvania. 17370. 786. (111) 

Trencu, Tinca vulgaris, from the Potomac River. 

GwyYNN Harris, Washington, District of Columbia. 17371. 786. (vI1) 

CoMMON MACKEREL, Scomber scumbrus, from Chesapeake Bay, near the mouth of the 

Potomac River. 

W. YEATMAN, Keeper, Point Lookout light-house, Maryland. 17372. ’86. (v1) 

RED POo.t, Acanthis linaria (3 specimens), from Canada; and Phyllopseustes borealis, 

from Burmah. 

W. E. Brooks, Milton, Ontario. 17373. ’86. (vV,4) 

STONE SINKER, smooth, oblong, with a groove around one end. o>) 

T. W. CASTLEMAN, Saint Joseph, Louisiana. 17574. 786. (IIL) 

*See report of the Department of Marine Invertebrates, p. 200. 
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AMERICAN MINK, Putorius vison, in the flesh. 

JOHN JANSEN, Wood’s Holl, Massachusetts. 17375. 786. (IV) 

NEst anD Eaes of Harporhynchus leconteit. (Purchased.) 

F. STEPHENS, San Bernardino, California. 17376. 786. (vV, B) 

CHIRIQUI PorreRY, for classification. 

Joun S. LAMSON & Bro., New York City. 17377. ’86. (i, B) 

PUBLICATIONS: ‘‘ Early Coins of America,” ‘‘The Coinage of America and the World, 

Ancient and Modern,” ‘‘The Coins of the Bible.” (Pamphlets:) ‘‘ The Coin Chart 

Manual,” “Illustrations of Copper Coins,” ‘‘ Young. Collector’s Hand-Book,” 

“Catalogue of Paper Money,” “Statutes Relating to the United States Coins,” 

‘‘Premium List of Prices Paid,” ‘‘The Curiosity Cabinet,” ‘Coin Collectors’ 

Journal,” January to April, 1886. (Exchange.) 

Scorr Sramp AND Coin Company, New York City. 17378. 786. (1) 

Fosstz SHELLS, Productus semireticulatus, Martin; also a cast of the interior ventral 

‘valve of Spirifera Logani, Hall. 
WILEY BRITTAIN, Springfield, Missouri. 17379. ’86. (xX) 

INSECT, Dytiscus, a species allied to fasciventris. 

FRANK P. GOLD, Rest, Virginia. 17380. ’86. (xX) 

NEsT AND Eaas of Song Sparrow, Melospiza fasciata. 

J. A. BaLMER, Paris, Edgar County, Illinois. 17381. ’86. (Vv, B) 

ETHNOLOGICAL OBJECTS: Jade inkstand and holder; Chinese historical illustrations; 

plate of Confucius and his disciples at the ancestral temple at Chou, and his dis- 

course on that occasion; ten photographs, illustrating the manners and customs 

of China; two copies of the Daily Pekin Gazette, the oldest newspaper in the 

world—from China. Japanese magic mirror; Japanese writing copies; index to 

Somoku-Dusets, a great work on Japanese botany; two maps of Tokio, with 

English copy; Japanese edition of Siddharashta; Japanese encyclopedia for be- 

ginners, in ten volumes; thirty plates, with description of Japanese agricultural 

products; chart of the vegetable kingdom, according to the natural system, in 

Latin and Japanese; Loo Choo plaque, lacquered and inlaid with mother of pearl. 

Dr. D. B. McCarter, Washington, District of Columbia, 17382. 786. (11, A) 

PuoToGRAPH of skull and skeleton of Cervalces americanus. 

FRANKLIN C. HILL, Princeton, New Jersey. 17383. 786. (XII) 

CONFEDERATE STATES ReLIcs: Official papers of the treasury and of the post-office 

departments ; military orders of the Confederate States; paper money, postage- 

stamps, and a military button of the Confederacy. 

C. G. ADDISON, Springfield, Maryland. 17384. ’86. (1) 

ParER MONEY: Pennsylvania State bank bills, one dollar bill of Farmers’ National 

Bank, Pottsville, and a five dollar bill of the Bank of Pennsylvania. 

GEORGE W. SNYDER, Somerset, Pennsylvania. 17385. ’86. (1) 

Corns, medals, and tokens of ancient Rome and other ancient and modern countries, 

Mrs. H. M. ForEMAN, Washington, District of Columbia. 17386. ’86. (1) 

SHELLS, Tapes staminea, from Seattle, Washington Territory. 

VinAL N. Epwarps, Wood’s Holl, Massachusetts. 17387, 786. (1X) 

CHINESE CABINET, or student’s book-case. 

K. PatmM LEE, Chinese Legation, Washington, District of Columbia. 17388, 

Holo (@aqyy.W) 

BirD Skins (6 species) from Europe and Siberia, including Turdus alpestris, and a 

gray-headed green woodpecker, described by the donor as a type of new sub- 

species, Picus canus perpallidus. (Exchange.) 

Dr. L. STEJNEGER, U. S. National Museum. 17389. ’86. (Vv, A) 

— 7 
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SILVER AND Copper Corns of the United States, Great Britain, Ireland, and Ger- 

many. 

RALPH COLLIER, Laurel, Maryland. 17390. ’86. (1) 

KNEE BUCKLES and a pair of shoe buckles, once the property cf Charles Carroll 

of Carrollton. 

Raph COLiiER, Laurel, Maryland. 17390. ’86. (1) 

Brass TOKEN, or jeton, of Louis XV, King of France and Navarre. 

MEREDITH §. Diaas, U. S. National Museum. 17391. ’86. (1) 

MILK SUGAR manufactured in Switzerland, accompanied by reports on the same by 

the United States Consul in that country. 

DEPARTMENT OF STATE, Washington, District of Columbia. 17392. ’86. (1) 

STonE Lamp, from the Eskimo of Smith Sound, Alaska. 

Dr. Emit BessEts, Washington, District of Columbia. 17393. ’86. (11, A) 

UNIFORM Coat worn in the Confederate States army by a lieutenant of cavalry. (De- 

posited. ) 

C. W. MacFarRLANgE, Richmond, Virginia. 17394. ’86. (1) 

ProroGrapus of Apache Indians (14). 

A. F. RANDALL, Deming, New Mexico. 172395. ’86. (11, A) 

INDIAN BEADs from a mound near Archer, Florida. 

Dr. JAMuS C. Neat, Archer, Alachua County, Florida. 17396. ’86. (111) 

TURTLE, Chelopus muklenbergi. 

F. C. Hixu, Princeton, New Jersey. 17397. ’86. (XII) 

RUSSIAN PETROLEUM as refined at Marseilles (2 bottles). Also consular report on 

this subject. 

DEPARTMENT OF STATE, Washington, District of Columbia. 17398. ’86. (1) 

Stone IMPLEMENTS. *Two polished celts from Abaco Island; fragment of worked 

bone from New Providence Island; celt and rubbing stone from New Providence 

Island; three celts, chisel, and a pendant from Watling Island ; collected by the 

steamer Albatross during her cruise to the Bahamas. 

U.S. Fisa Commission, Washington, District of Columbia. 17399. 786. (111) 

Mo.tuusca, from the Bahamas. 

U. 8S. Fish CoMMIssIon, Washington, District of Columbia. 17400. ’86. (1x) 

SKULL AND BONES, found in a cave on Watling Island. Also pieces of pottery. 

U.S. Fish Commission, Washington, District of Columbia. 17400. ’86. (a1) 

MARINE INVERTEBRATES, from the Bahamas. 

U.S. Fish Commission, Washington, District of Columbia. 17400. ’86. (x1) 

Brrps’ NESTS AND EGGs, from the Bahamas. 

U. 8. Fish CoMMiIssion, Washington, District of Columbia. 17400. ’86. (v, B) 

SNAKES AND LIZARDS (127 specimens), from the Bahamas. 

U.S. Fisn CoMMIssIOoN, Washington, District of Columbia. 17400. ’86. (v1) 

TurTLE J1G, from Abaco Island. 

U.S. Fish Commission, Washington, District of Columbia. 17400. ’86. (1) 

LEAVES OF ALOES, from the Bahamas. 

U.S. Fish Commission, Washington, District of Columbia. 17400. ’86. (1) 

ROaAcuHES (2), Hippoboscids (4), scorpions (5), myriapods (4), and spiders (13). 

U.S. Fisu Commission, Washington, District of Columbia. 17400. ’86. (x) 

RusueEs, from the Bahamas, 

U.S. Fish Commission, Washington, District of Columbia. 17400. ’86. (1) 

Srraw Har and eight straw baskets. 

U.S. FisH CoMMIssion, Washington, District of Columbia. 17400, ’86. (11, A) 
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MamMMALS, Phyllonycterus sezekorni, Tursiops tursio, Mus musculus, Vesperugo serolinus, 

Procyon lotor and Mus decumanus. 

U. S. Fisn Commission, Washington, District of Columbia. 17400. ’86. (1v) 

BirDs (425 species), 628 specimens) ; including Saurothera bahamensis and Dendroica 

kirtlandi, very rare; several new forms to be described as Geothlypis tanneri, Cen- 

turus blakei, and Vireo crassirostris flavescens, from the Bahamas. Also a collection 

from Key West containing a new species of Vireo. 

U. S. Fisu Commission, Washington, D. C. 17400. ’86. (v,A) 

FisHes. Lulamia milberti, Pteraclis carolinus, Notacanthus n. sp., Oreosoma (?), Paralepis, 

Gobiesox, Hamulon, Lutjanus, Epinephelus, Harengula, Enneacentrus, Exocetus, Arius, 

Hemirhamphus, Scopelus, Myrophis, Leptocephalus, Oligoplites, Echencis, Synapho- 

branchus, Haloporphurus, Macrurus, Scyllium pusillus, Hoplosthethus, Cyclothone, 

Lemonema, Maurolicus, Lycodes, Chlorophthalmus, Raia, Sigmops, Serrivomer, Me- 

lamphaés, Sternoptyx, Argyropelecus, Urolophus, Chaunax, Cottunculus, Apogon, 

Stephanoberyx, Lophius, Coryphenoides, Callionymus, Gonostoma, Dibranchus, Hip- 

pocampus, Dicrolene, Chauliodus, Malthe, Amitra, Stomias, Neobythites, Scorpena, 

Plectromus, Synodus, Monocanthus, Antennarius, Halosaurus, Calamus, Sparisoma, 

Scarus, Carcharias, Balistes, Mugil, Glyphidodon, Atherina, Labrosomus, Pomacentrus, 

Xyrichthys, Platyglossus, Gobius, Julis, Leptocephalus, Tetrodon, Scopelus, Cypri- 

nodon, Fierasfer, Syngnathus, Synodus, Dusswmieria, Pomacanthus, Seriola, Caranx, 

Murena, from Bahama Islands. 

U.S. Fisn Comission, Washington, District of Columbia. 17400. ’86. (vil) 

EGYPTIAN Mummy. 

Hon. 8. S. Cox, United States Minister to Turkey. 17401. ’86. (41,4) (De- 
scribed on page 50.) 

OpossuMsS, Didelphys virginiana, from near Bennings, District of Columbia. 

W.B. SHaw, Washington, District of Columbia. 17402., ’86. (1v) 

KOREAN SILVER CoIns, two one-shot=15 cents, and one two-shot = 30 cents. 

Lieut. W. A. MINTZER, U.S. Navy. 17403. ’86. (1) 

REPTILES, Lutenia sirtalis sirtalis. 

H. C. Bumpus, Providence, Rhode Island. 17404. ’86. (v1) 

Fossii BUTTER and a china dish, supposed to be over a hundred years old. 

D. CHARLTON, Christiansburgh, Virginia. 17405. ’86. (1) 

MixiTary Pass to Fredericksburgh, dated Richmond, Virginia, September 2, 1861, and 
signed by John Letcher, governor of Virginia. 

Capt. C. W. DUNNINGTON, U. S. National Museum. 17406. ’86. (1) 

FOSssILs, Ammonites texanus von Buch. 

Capt. W. H. Ciapp, Fort Stockton, Texas. 17407. ’86. (XIII, AB) 

KAOLIN. 

Sam H. Houston, New Orleans, Louisiana. 17408. ’86. (xv) 

NERKA SALMON, Oncorhynchus nerka. 

E. G. BLACKFORD, New York City. 17409. ’86. (vir) 

INDIAN PAINTING on a deer skin. (Deposited.) 

W. W. Buake, Estacion, Mexico. 17410. ’86. (11, B) 

Deposits from Geyser Springs, Saratoga, New York. 

Miss Mary E, Mann, Washington, District of Columbia. 17411. ’86. (xvi) 

Rock Satr. 

AMERICAN SaLT Company, New Iberia, Louisiana, (Through J. G. Haskell.) 

17412. ’86. (xviz) 

Cast of a fossil tooth, Llephas primigenius, found in Kishwaukee River, near Marengo, 
Iinois. 

O. P. RocErs, Marengo, Illinois. 17413. 786. (x1) 
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EruNnoLtoaican OBsects : Indian arrow-maker’s tools, ete. 

LOREN W. GREEN, Baird, Shasta County, California. 17414. 786, (a1, A) 

BATRACHIAN, Amblystoma tenebrosum. 

LOREN W. GREEN, Baird, Shasta County, California. 17414. 786. (v1) 

InsKct, Strigamia sp., one of the so-called centi pedes,. 

LOREN W. GREEN, Baird, Shasta County, California. 17414. ’86. (x) 

OVEN-BIRD, Seiurus aurocapillus. 

A. F. Wooster, Norfolk, Connecticut. 17415. ’86. (Vv, A) 

LEAST BItTERN, Ardetta exilis. 

Hon. Epwarp THompsoN, United States Consul, Merida, Yucatan. 17416. ’86. 

(Vv, A) 
Pike, Esox nobilior (?). (Head.) 

I. GARRARD, Frontenac, Minnesota. 17417. ’86. (vil) 

SMITH AND WESSON REVOLVER (six-shooter), found by a party of surveyors in the 

summer of 1883, on the Custer battle-field, near the Little Horn River, Montana, 

A relic of the Custer massacre of 1876. 

Capt. Cuanies E. Benpire, U.S. A.. U.S. National Museum. 17418. 786. (1) 

Squib, Loligo pealiit Leseuer; from near Cape Henry. 

Gwynn Harris, Washington, District of Columbia. 17419. 786. (x1) 

WuHitE PERCH, Roccus americanus. 

G. WYLi8, Old Orchard, Maine. 17420, ’o6. (viz) 

STAR-NOSED MOLE, Condylura cristata. 

A. F. WoostTER, Norfolk, Connecticut. 17421. ’86. (Iv) 

PEPTONIZED BEEF. 

W. H. McDona.p, Washington, District of Columbia. 17122. 786. (1) 

Mepats. Gold medal of the Royal Geographical Society, 1858, patron’s medal; geld 

medal, Victorio Emmanuelle II, 1858; gold medal, Oscar Rex Svecize Norwegice 

Goth. et Vandal.; bronze medal, exhibition of the works of industry of all na- 

tions, 1851. Presented to the Jate Professor Bache. (Deposited.) 

NATIONAL ACADEMY OF SCIENCES. 

(Through Prof. J. H. C. Coffin, Treasurer.) 17423. 786. (1) 

STONE IMPLEMENTS. Thirty-six flakes, five rude chipped implements, and six frag- 

ments, apparently of leaf-shaped implements, from John’s Island, at the mouth 

of Cheeshowiska River, Hernando County, Florida. In the letter accompanying 

these relics Mr. Willcox says: ‘‘ One of the flakes contains the impression of a fos- 

sil sea-urchin, thus indicating the locality where the suppiy of chert-rock was 

obtained, viz, from-Mason’s Creek, 5 miles northwest of John’s Island.” 

JOSEPH WILLCOX, Media, Pennsylvania. 17424. ’86. (11) 

WaHiteE Fish AND TroUT, from Northville, showing degrees of growth. 
Frank N. CLARK, Northville, Michigan. 17425. ’86. (1) 

PLASTER Cast of ideal restoration of Plesiosaurus cramptoni. 

MUSEUM OF SCIENCE AND ART, Dublin, Ireland. 17426. '86. (v1) 

OIL PAINTINGS, on silk, of Japanese costumes worn by girls of the merchant class. 

Mrs. G. BRowN GoopE, Washington, District of Columbia. 17427. 786. (11, A) 

COLORED ENGRAVING, representing the four flags adopted by the Confederate States, 

the State seal, and the silver half-dollar, of which only four were coined at New 

New Orleans in 1861, 

Percy CLARK, Washington, District of Columbia. 17428. ’86. (1) 

MARINE SHELLS (16 species, 50 specimens), mostly from the West Indies. 

Mrs. C. H. DALL, Washington, District of Columbia. 17429. ’86. (1x) 
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TaBLE UTENSILS. Fork, spoon, and chopsticks of buffalo horn. 

WILi1aM H. DALL, U. S. Geological Survey. 17430. 786. (If, A) 

Fisu. Micropterus dolomiei aid Ambloplites rupestris, from Fairmount, West Virginia. 

U.S. Fisu Commission, Washington, District of Columbia. 17431. 786. (vir) 

QuILt PEN, used by General La Fayette at the Masonic lodge, Fredericksburgh, Vir- 

ginia, during his visit to the United States in 1824 as the “ guest of the nation.” 

(Deposited. ) 

Mrs. R. B. SHACKELFORD, Washington, District of Columbia. 17432. 786. (1) 

Tin CANDLE Moups, employed in domestic industry in America prior to 1860, and 

still somewhat in use in the rural districts. 

Mrs. G. BRowN Goopb#, Washington, District of Columbia. 17433. ’86. (II, A) 

Rocks, from Pennsylvania. 

HENRY J. BIDDLE. 17434. 786. (XVII) 

Gotp MEDAL, presented to Professor Baird by the Department of Fish Culture of 

the Lower Seine, France. (Deposited. ) 

Professor SPENCER F. Barrp, Washington, District of Columbia. 17435, ’86 (1 

DRAWING of a species of Cobilis, by a Chinese artist, Ningpo, 1859. 

Dr. D. B. McCarter, Washington, District of Columbia. 17436. 786. (VII) 

SnaIL SHELL, Helix hortensis L. Imported. The locality is new for this species. 

J H. Morrison, Lexington, Virginia. 17437. 786. (1x) 

TERRAPIN, Cinesternum pennsylvanicum, from Hatteras, North Carolina. 

IF. W. True, U.S. National Museum. 17438. ’86. (Vv) 

Reptites. Gerrhonotus cwruleus, and Pityophis sp., from Butte County, California. 

H. W. TuRNER, San Francisco, California. 17439. 786. (V1) 

PEARL taken from Venus mercenaria. 

G. W. Wottz, U.S. National Museum. 17440. 786. (1x) 

OrERA Hat, Chapeau-claque, Berlin, Germany, 1880. 

G. Brown Goons, U.S. National Museum. 17441. ’86. (11, A) 

Damascus Sworp and eight ivory-and-gold-mounted knives of Arab manufacture, 

from Muscat. Presented to Commodore Shufeldt by the Sultan of Zanzibar. 

Commodore R. W. SHUFELDT, U.S. Navy, Washington, District of Columbia. 

174425 7865) (a) 

MiLk SuGAR (3 samples), from Germany and Switzerland. 

DEPARTMENT OF STATE, Washington, District of Columbia. 17443. 786. (1) 

Bairpd’s DOLPILIN, Delphinus delphis (skull), from Monterey, California; whalebone of 

California Gray Whale; Lhachianectes glaucus, from San Luis Obispo. 

C. H. TOWNSEND, U.S. Fish Commission. 17444. 786. ~ (x11) 

Porpotse, Tursiops tursio (skulls), from North Carolina. 

WILMINGTON OIL AND LEATHER WorKS, Wilmington, North Carolina. 17445. 

7865) (CX) 

Om oF PrErprEeRMINT, ‘‘ White Crystal,” and one bottle of Pipmenthol. 
W. S. Trrompson, Washington. 17446. ’86. (1) 

TRENTON FossIts (2,183 specimens) from Nevada. 

U. S. GroLoGcicaL SurvErY, Washington, District of Columbia. 17447. 786. 

(X11, A) 

DEVONIAN INVERTEBRATE FOSSILS (213 specimens). 

U.S. GEOLOGICAL SuRVEY, Washington, District of Columbia. 17448. 786. 

(XIII, A) 

PERUVIAN NEEDLES (2), from Florida. 

HENRY WEIDENBACH, Washington, District of Columbia, 17449. 756. (11, A) 
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STONE IMPLEMENT and three arrow-heads, found in Fairfax County, Georgia. 

HENRY WEIDENBACH, Washington, District of Columbia. 17449. 786, (111) 

Corn. Confederate half-dollar in white metal struck from original die made at New 

Orleans in 1862. 

ALEXANDER Scott, Washington, District of Columbia. 17450. ’86. (1) 

CONFEDERATE PAPER MONEY. 
Four five-dollar bills. 

Eight ten-dollar bills. 

Two twenty-dollar bills. 

Dr. WILLIAM OVERTON, Stoney Creek, Virginia. 17451. ’86. (1) 

CONFEDERATE PAPER MONEY, 
Five-dollar bill, 1864, 

Two ten-dollar bills, 1864. 

Two twenty-dollar bills, 1864. 

Seventy-five cents, corporation of Danville, 1861. 

Twenty cents, Bedford County, Virginia, 1862. 

Fifteen cents, Augusta County, Virginia, 1862, 

Thirty. cents, city of Richmond, 1862. 

Twenty-five cents, North Carolina, 1862. 

NORMAN V. RANDOLPH, Richmond, Virginia. 17452. 780. (1) 

Paper Money. Un real, El Banco Provincial de Santa Fé, Rosario, i de Noviembre 

1874. 
Un peso. La Provincia de Buenos Ayres, Moneda Corriente, 1869. 

Diez y seis centisimos fuertes, Un Banco de la Provincia de Buenos Ayres, 1869. 

Ropert R. EpGar, Estacion Burzaco, Buenos Ayres, South America. 17453. 

86. (1) 

Micirary Pass to Alexandria, dated Washington, May 26, 1864, and oath of allegiance 

to the United States, dated May 3, 1865. 

WILLiaM B. Cooper, U. 8. National Museum. 17454. 785. (1) 

PapPEr MONEY, etc. 

Spanish dollars, 1776 and 1777. 

Continental dollars, 1776 and 1778. 

State currency of Tennessee and Mississippi. 

Confederate paper money, coupon bonds, and certificates (51 specimens). 

Mrs. £. Reekie, Washington, District of Columbia. 17455. 786. (1) 

MADREPORE MARBLE. 
CHARLES CITY MARBLE COMPANY, Charles City, lowa. (Through J.S. Trigg. 

17456. 786. (XVIZ) 

WINE FLASKS (picolo), from Italy. 

GEORGE H. BortuMeER, Smithsonian Institution. 17457. ’86. (iI, A) 

Saw-FrisH, Pristis cuspidatus, (blade), from Madras, India. 

WitiiAM H. Dat, U. 8. Geological Survey. 17458. ’86. (vm) 

ETHNOLOGICAL OBJECTS. Four water-brushes, pair of slippers, from India; cap, 

woven sasket made by the Rogue Indians, Oregon; ladies satchel, from Canton, 

China. 

W Hz. Dati, U.S National Museum. 17458. ’86. (viz) 

Biack Brar, Ursus americanus. 

Dr. W. W. GOpDDING, Government Asylum for the Insane, Washington, District 

of Columbia. 17459. 786. (iv) 

Swiss Ipex, Capra ibexr, Linné (skin of head, and skeleton). 

ZOOLOGICAL SOCIETY OF PHILADELPHIA, Philadelphia, Pennsylvania. 17460 

786. (IV) 
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PRAYER-BOOK, used by the army and navy of the Confederate States, printed at 
Richmond, 1865. 

Dr. R. A. Brock, Richmond, Virginia. 17461. ’86. (1) 

STONE CARVING, of Egyptian scarabeus, obtained at Thebes, 1864; also a piece of 

wall-paper one hundred and twenty-five years old. 

WILLIAM H. Dat, U. 8S. Geological Survey. 17462. ’86. (11, A) 

STEEL ENGRAVING. Original steel-plate engraving of Trumbull’s Washington, taken 

from Yalv College portrait, 1 steel-roll, 1 steel plate,‘ the transfer.” (Deposited). 

Ten proofs taken from the above plates, four proofs of the American eagle, show- 

ing four stages of the engraver’s work, and one sheet of gelatine tracing-paper. 

(Presented). 

BUREAU OF ENGRAVING AND PRINTING, Washington, D.C. 17463. ’86. (1) 

Key to the old War Department Building. 

Mrs. ALICE Camp, Washington, D.C. 17464. ’86. (1) 

Birp Skins. Four species, among them Brachyramphus perdix Pall, hitherto con- 

founded with B. marmoratus, from Kamtschatka. (Exchange.) 

Dr. L. STEJNEGER. U.S. National Museum. 17465. ’386. (Vv, A) 

O1t from the stomach of Eulamiamilberti, taken off Cape Hatteras. 

U. 8. Fish Commission, Washington, D. C. 17466. ’86. (1) 

Papal MiniTary MEDAL, bronze, 1849. 
GEORGE H. BoEHMER, Smithsonian Institution. 17467. ’85. (1) 

Insect, Telea polyphemus, for examination. 

M. Loomis, Terra Alta, Preston County, West Virginia. 17468. ’86. (x) 

Drues, from New Grenada; for examination. 

FREDERICK STEARNS & Co., Detroit, Michigan. 17469. ’56. (1) 

RED-BELLIED TERRAPIN, Chelopus insculptus. 
GrEorGE H. TOLBErtT, Battery Station, Havre de Grace, Maryland. 17470., 

86. (VI) 

INDIAN IMPLEMENT, Cast oF. An alligator-shaped object of white jaspery flint. 

C. ARMSTRONG, Carrollton, Ill. 17471. 786. (111) 

SNowW-SHOES, used in the Adirondack Mountains. (Deposited. ) 

Capt. CHARLES HK. Benpire, U.S. A., U. S. National Museum. 17472. 736. 

(11, A.) 

CHINESE STOCKINGS (one pair). 

Miss DOLLIE LEECH, Washington, D.C. 17473. ’86. (11, A) 

FossILs, including representations of 44 species of well-preserved fossils. 

H. C. Powers, Beloit, Wis. 17474. 786. (XIII,A) 

OwL, Bubo virginianus, a very fine specimen in unusually dark’ plumage. 

A. F. WoostTER, Norfolk, Connecticut. 17475. ’86. (Vv, A) 

GARNET, of the variety colophonite, an interesting occurrence. 

OTro E. REIMER, Santiago de Cuba. (Through Department of State.) 17476, 

786. (XVI) 

SuHALy Rock, for examination. 

Dr. W. 8S. OvERTON, Stony Creek, Virginia. 17477. ’86. (xvi) 

MINERALS, 

GEORGE P MerriLt, U.S. National Museum. 17478. 786. (Xv1) 

TOURMALINE IN QUARTZ. 
Prof. THomMas Ropinson, Howard University, Washington, Distriet of Colum- 

bia. 17479. ’86. (XvI) 
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Boox. ‘Laws of Virginia in force in 1802.” 
Prof. G. BROWN Goopr, U.S. National Museum. 17480. 786. (?) 

MEXICAN PLANTS, a valuable collection. 

EK. WILKINSON, Mansfield, Ohio. 17481. 786. (Xv) 

BLEACHED SHELLAC and Button lac. 

DENNISON MANUFACTURING COMPANY, Philadelphia, Pennsylvania. 17482. 

86. (1) 

FIsuEs, Pollachius, Gadus, Phycis, Liparis, Cyclopterus, Cottus and Synodus juv. 

VINALN. Epwarps, Wood’s Holl, Massachusetts. 17483. 86. (VIL) 

Twics AND Leaves of sugar-bearing oak, from McCloud River, California. 

LIVINGSTON STONE, Dublin, New Hampshire. 17484. ’86. (11) 

GRAYHOUND, Canis familiaris, in the flesh. 

Dr. EmMIL BEssSELS, Washington, District of Columbia. W485. ’86. (x11) 

LIZARD, Opheosaurus ventralis, from Orangeburgh, South Carolina. 

U.S. GroLocicaL SuRVEY, Washington, District of Columbia. 17486. ’86. 

(x1) 
YouNG ALLIGATOR. Don or not known. 17487. 786. (XII) 

ROSEATE SPOONBILL, Ajaja ajaja, Florida Screech Owl, Scops floridanus, and Mar- 

bled Godwit, Limosa fedoa, trom Thousand Isles, Florida. 

E. C. GREENWOOD, Osprey, Florida. 17488. ’86. (Vv, A) 

Nest oF RUBY-THROATED HUMMING-Birb, Trochilus colubris Linn. 

GrorGE L. Mrazevtnt, Middlebrook, Moutgomery County, Maryland. 17489. 

86. (BB) 

Fossi, Woop, from the new reservoir near Howard University, District of Columbia. 

JOHN WATSON, Washington, District’ of Columbia. 17490. 786. (xv) 

3ASKETS made by the Indians of Lachine Village near Montreal; also a small collec- 

tion of beads from India, used by the poorer classes. 

WiiiiaM H. Dati, U.S. Geological Survey. 17491. ’86. (1, A) 

Fossit Piants, from Allegany County, New York. 

Witi1aM H. DAL, U.S. Geological Survey. 17491. ’86. (xiv) 

IRON ORE, probably from Lake Superior region. 

WILLIAM H. Datu, U.S. Geological Survey. 17491. 7°86. (xvuz) 

ORE containing gray material; for examination. 

“Max Meyers, Sheridan, Montana Territory. 17492. ’86. (xvum) 

TETRADYMITE, for examination. 

BusH AND Meyers, Sheridan, Montana Territory. 17493. ’86. (xvum1) 

‘Grow Worm,” Phengodes ; for examination. 

J.W. A. Wricut, Greensborough, Alabama. 17494. 786. (x) 

GOLD-BEARING Rocks, for examination. 

M. W. WHATLEY, Idaho, Alabama. 17495. ’86. (xvuII) 

HORNED OWLS (necks and tongues of two specimens), for examination. 

CHARLES RuBy, Fort D. A. Russell, Wyoming. 17496. ’86. (x1) 

GOPHERS, Spermophilus richardsoni and Thomomys talpoides (skins). 

CHARLES RuBy, Fort D. A. Russell, Wyoming. 17496. ’86. (Iv) 

#OssIL WOOD AND BERR:ES, from South Carolina. 

U. S. GroLoaicaL SurveEy, Washington, District of Columbia. (Through 

Frank Burns.) 17497. ’86. (XIV) 

MULLERS (2), from Orangeburgh, South Carolina. 

U. S. GeoLoaicaL Survey, Washington, District of Columbia. (Through 
Frank Burns.) 17497. 786. (1) 
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Tizes from Holland; bricks from a corner-stone of the old court-house in Orange- 

burgh, South Carolina. 

U. S. GroLocicaL Survry, Washington, District of Columbia. (Through 

Frank Burns.) 17497. ’86. (4) 

BLENHEIM SPANIEL. (Deposited.) 

Hon. THos. W. PALMER, Washington, District of Columbia. 17493. 786. (1Vv) 

O1L, from Costa Rica. 

Tinoco & VoLto, San José, Costa Rica. (Through Felipe Chamberlain.) 

17499. 786. (4) 

KinG Ratt, Rallus elegans (head and foot), for examination. 

Junius P. Leacu, Rushville, Iinois. 17500. 786. (x11) 

MINERALS, for examination. 

CHARLES MILLER, Jr., Sanborn, New York. 17501. 786. (Xvi) 

AMERICAN HERCULES BEETLE, Dynastes lityus. 

Dr. J. S. HUNTER, Paragould, Green County, Arkansas. 17502. ’86. (xX) 

MINERALS, from Washington Territory. 
JouN J. BurNS, Sprague, Lincoln County, Washington Territory. 17503. 786. 

(XVI) 

Orgs, from West Virginia. 
TimotTHy Ninon, Hedgesville, Berkeley County, West Virginia, 17504. 786, 

(XVII) 

Quartz and impure siderite, black band iron ore, for examination. 

Hon. W. lL. Witson, House of Representatives. 17505. ’86. (XVIII) 

MANGANESE ORE, for examination. 

H. W. H. Jamzs, Fort Reno, Texas. :17506. 786. (xvi) i 

LIMONITE, brown iron ore, impure limonite, and bog-iron ore. 

Henry C. Moyer, Hilltown, Pennsylvania. 17507. 786. (xvi) 

31RD SKINS, for examination. 

WILLIAM BREWSTER, Cambridge, Massachusetts. 17508. 786. (V, A) 

SHELL. Lucina acutilineata Conr., from Washington Territory. 

H. E. Dore, Portland, Oregon. 17509. 786. (xv1) 

Do.omirTE, from San Luis Obispo, California. 

H. E. Dore, Portland, Oregon. 17509. 786. (xv1I) 

Fossits, for examination. 

H. E. Dore, Portland, Oregon. 17509. 786. (Xx) 

SHELL, Unio metanevrus, from Neosho River, Kansas, for examination. 

Dr. W. S. NEWLON, Oswego, Kansas. 17510. ’&6. (1x) 

CrubE PETROLEUM (surface). 

C. L. MITCHELL, Eagle Pass, Texas. 17511. ’86. (xvumIr) 

Sea Snaln, Liparis lineata. 

W. Herrick, Swan’s Island, Maine. 17512. ’86. (vit) 

Brass Ipou, from Japan. 

A. ¥F. Wooster, Norfolk, Connecticut. 17513. ’86. (11, A) 

BROWN GREASE, for examination, 

T. M. Ware & Co., Boston, Massachusetts. 17514. 786. (1) 

POWDERED ORE. 
C. CoNovVER, El Dorado Cation, Lincoln County, Nevada. 17515. 786. (XVIII) 

LIMONITE and schistose reck, for examination. 

Josepu Horrsrerrer, Grangeville, Idaho. 17516. 736. (xvit) 

STONE used in playing an Indian game called ‘* Chungkee.” 

Mrs. ELLING SHUPING, Nokomis, Illinois. 17517. ’86. (x11) 
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TwiGsinjured by the Wooly Aphis, Schizoneura lanigera. 

J. B. Rosporovued, Salt Like City, Utah. 17518. 786. (x) 

Fossit PLANT, probably a part of the stem of Stigmaria. 

Mrs. Jura L. Sinks, Giddings, Lee County, Texas. 17519. 786. (XIV) 

Fossit SHELLS, Spherium sulcatum and Limnea caperta, for examination. 

RosertT Hay, Junction City, Kansas. 17520. 786. (x) 

STONE AXE. (Returned.) 

Dr. Joun J. FULLMER, Philadelphia, Pennsylvania. 17521. ’86. (111) 

GAR-FISH, Lepidosteus sp. (scales). 

Rey. C. M. CALDWELL, Hopkinsville, Christiansburgh, Kentucky. 17522. 786, 

(vit) : 

ORES, tor examination. 

N. W. Moon, Leavenworth, Indiana. 17523. ’86. (xvi) 

Sea Mousse, Aphrodite aculeata, for examination. 

W. W. Hatt, Orleans, Massachusetts. 17524. 786. (XI) 

GARNET Rock, for examination. 

Frep L. Lewis, Moriah, Essex County, New York. 17525. 786. (XVI) 

STONE IMPLEMENT, for examination. 

Miss Monire OZELLA SwINT, Graham, Alabama. 17526. 786. (IIL) 

LIZARD, for examination. 

W.C. ALLEN, Ellijay,Georgia. 17527. ’86. (VI) 

STONE Axn, for examination. 
T. S. Eastey, Centreville, Tennessee. 17528. ’86. (11) 

GOLD-FISH, Carassius auratus, from Potomac River. 
CHARLES WALLACE, Fredericksburgh, Virginia. 17529. 786. (vir) 

GyPsuM, with other sulphates, and calcite, for examination, 

W. F. Witson, Daggett, California. 17530. ’86. (xvii) 

Woop-rat. Neotoma jloridana. 
G. NOBLE, Savannah, Georgia. 17531. ’86. (iv) 

SroneE Prive, from Mercer County, Kentucky. (Returned.) 

R. W. MeRcER, Cincinnati, Ohio. 17532. ’86. (11) 

SANDSTONE with scales of white mica, for examination. 

S.S. MircHELz, Columbus, Mississippi. 17533. 786. (xv) 

CoMMON SHREW MousgE, Blarina talpoides (4 specimens), for examination. 

L. H. Smirn, Strathroy, Ontario, Canada. 17534. ’86. (Iv) 

PYRITE IN Quartz, from Rock Creek, District of Columbia, for examination. 

D. H. McPuerson, Washington, District of Columbia. 17535. 736. (XVIIL) 

CHEWINK (Towhee), Pipilo erythrophthalmus Linn, for examination. 

James W. RoGAN, Rogersville, Tennessee. 17536. 736. (Vv, A) 

OrEs, for examination. 
O. Wuitcoms, Leavenworth, Indiana. 17537. ’86. (XVIII) 

Birp Skin. Borrowed for examination and returned. 

CINCINNATI Socrery oF NaruraL Hisrory, Cincinnati, Ohio. 17538. 786. 

(V, A) 
Birp Skin, for examination. 

W. C. Knicut, Lincoln, Nebraska. 17539. ’86. (Vv, A) 

Org, for examination. 
C. P. McGimsry, Arkadelphia, Arkansas. 17540 ’86. (XvVIIT) 

SCALES of glistening mica. 
Hon. JouN H. RoGers, House of Representatives. 17541. ’86. (XVvur) 

H. Mis. 170, pt. 2 50 
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Bark, for examination. 

GEORGE M. RAND, North Park, Larimer County, Colorado. 17542. ’86. (1) 

AMERICAN HERCULES BEETLE, Dynastes tityus. 

R. M. Minter and Sons, Charlotte, North Carolina, 17543. ’86. (x) 

Or#, for examination. 
Mrs. IrENE S. CowLes, Medford, Jackson County, Oregon. 17544. ’86. (XvuII) 

OnE, for examination. 
Hon. I. G. Harris, United States Senate. 17545, ’86. (xXviI1) 

BEAN WEAVILS. Bruchus obsoletus, for examination. 

R. J. HarGut, Davenport, Iowa. 17546. ’86. (xX) 

STONE DISK, sword-shaped object, and chipped implement, from Humphreys County, 

Tennessee. (Returned.) 

Epwarp D. Hicks, Nashville, Tennessee. 17547. 786. (111) 

BirD Skins, for examination. (Returned.) 

Dr. P. L. SCLATER, London, England. 17548. ’86. (Vv, A) 

Rock, for examination. 
D. W. Savace & Co., Dayton, Washington Territory. 17549. ’86. (XVII) 

BrrD Skins. (Returned.) 

GEORGE N. LAWRENCE, New York, New York. 17550. ’86. (v, A) 

GREAT WATER-BUG, Belostoma americana. 

JosEPH A. Haywoop, Raleigh, North Carolina. 17551. ’86. (xX) 

Fossit PLANTS, from Mosquito Valley, Pennsylvania. 

JOHN C. Hammer, Williamsport, Pennsylvania. 17552. 786. (XIV) 

Fossib, Orthoceras sp., from Neosho River, for examination. 

Dr. W. S. NEWLON, Oswego, Kansas. 17553. 786. (XIII, A) 

GREAT WATER-BUG, Belostoma americana, for examination. 

C. B. Epwarps, Raleigh, North Carolina. 17554, 786. (x) 
GREAT AMERICAN WATER-BUG, Belostoma americana, and a Cybister fimbriolatus. 

N. A. Ramsey, Durham, North Carolina. 17555. 786. (X) 

GREAT WATER-BUG. Belostoma americana, for examination. i 

W.S. Primrose, Raleigh, North Carolina. 17556. ’86. (x) 

QUARTZ and chloritic material, for examination. 

C. OVERMAN, Grangeville, Idaho. 17557. 786. (XVII) 

WHITE-FOOTED OYSTER CATCHER, Hematopus leucopus, for examination. 
AMERICAN MUSEUM OF NATURAL History, New York, New York. 17558. 786. 

(V, A) 
INSECTS, for examination. 

Mrs. H. K. Morrison, Morgantown, North Carolina. 17559. ’8€. (x) 

MARL, for examination. 

J. F. BUMBALOUGH, Shingle, White County, Tennessee. 17560, 786. (XVI) 

ORE, for examination. 
Mrs. IRENE 8. COWLEs, Medford, Oregon. 17561. ’86. (XVII) 

MAGNESITE, for examination. 

Hon. W. 8. Rosecrans, Washington, District of Columbia. 17562. 786, 

(XVIII) 

ARROW-HEADS. (Returned.) 

R. W. MERCER, Cincinnati, Ohio. 17563. ’86. (111) 

SAND, consisting of rounded grains of quartz, for examination. 
Hon. E. BARKSDALE, House of Representatives, 17564. 786, (XVI) 
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Downy Petre, 4?strelata mollis (mounted specimens). 
ACADEMY OF NATURAL SCIENCES, Philadelphia, Pennsylvania. 17565. 786. 

(Vv, A) 
Rapsit, Lepus sylvaticus, for examination. (Returned.) 

F. W. CraGin, Topeka, Kansas. 17566. 786. (IV) 

BLACK-CAPPED PETREL, Aistrelata hesitata and White-footed Oyster Catcher, Hama- 

topus leucopus, for examination. 

Boston Soctety or NarurAL History, Boston, Massachusetts. 17567. 786. 

(Vv, 4) 
Insects, Buprestis lauta, for examination. 

R. M. Kine, Hawthorne, Nevada. 17568. ’86. (x) 

GREAT WATER-BUG, Belosioma americana. 

Post-OFFICE DEPARTMENT, Washington, District of Columbia, 17569. 786. (xX) 

CRINOID FossIL, joint or plate of the supporting column of a crinoid. 

W. EpGar Tayor, College Springs, Iowa. 17570. 786. (XILI, a) 

FIBER AND BARK of Hibiscus moscheutos L., for examination. 

Harvey C. MEpForD, Tupelo, Mississippi. 17571. ’86. (Xv) 

Or», from Sonora, Mexico. (Returned.) 

W. JOHNSON, Tucson, Arizona. 17572. ’86. (XVIII) 

RED-BACKED JUNCO, Junco cinereus dorsalis, and Arizona Junco, Junco cinereus pal- 

liatus, for examination. 

AMERICAN MUSEUM OF NATURAL History, New York City. 17573. 786. (Vv, A) 

SILK CULTURE EXHIBIT, displayed at New Orleans Exposition. 

WoMEN’s SILK-CULTURAL ASSOCIATION, Philadelphia, Pennsylvania. 17574. 

18650() 

Ores, for examination. 
R. E. Cook, Alpine, Talladega County, Alabama. 17575, 785. (XVIII) 

CoMMON GRAY SQUIRREL, Sciurus carolinensis (3 specimens), for examination. 
OLIVER Mercy, Northwestern University, Eveston, Ulinois, 17576. ’86. (Iv) 

Mat Ro.uweR, Hot Springs, Arkansas. 17577. 786. (xX) 

SEED of Agrostis sp. 

MaT ROLueER, Hot Springs, Arkansas. 17578. ’86. (Xv) 

IMPURE LIMESTONE, for examination. 

JoHN K.Scorr, Mount Lee, Hernando County, Florida. 17579. 786. (xv) 

JUTE, CoTTON, and other vegetable fibers, for examination. 
REUBEN Brooks, Gloucester, Massachusetts. 17580. 736. (1) 

SpicuL#, from the stomach of a Red-throated Diver, for examination. 

Dr. E. STERLING, Cleveland, Ohio. 17581. ’86. (VII) 

PoLtyeHEMusS Morn, Telea polyphemus. 
J.S. WEBB, Hicksford, Virginia. 17582. ’86. (xX) 

INSECT, Amnesia granicollis. 

R. D. Nevins, Olympia, Washington Territory. 17583. ’86. (Xx) 

STONE RELICS (625 specimens). (Purchased.) 
G. W. Clements, Midway, Boone County, Missouri. 17584. 786. (1) 

Srone Retics. (Returned.) 

J.R.Nisstey, Mansfield, Ohio. 17585, ’86. (111) 

MINERAL, for examination. 

Harvey C. MeprorpD, Tupelo, Mississippi. 17586. 786. (XvI) 

Org», for examination. 

WILLIAM CralG, Payson, Arizona. 17587. ’86. ‘XvVIIl) 
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Tron Pyrires, for examination. 

Joun W. McGEE, Seattle, Washington Territory. 17588. ’86. (xvr) 

STONE IDOL, clay idol, stone implements, and pottery, for examination. 

T. L. WHITEHEAD, Dexter, Missouri. 17589. ’86. (111) 

NocrurnaL Hawk Moru, Triptigon modesta. 

Col. A.G. BrackeTT, U.S. Army, Fort Davis, Texas. 17590. ’86. (x) 

Coat, for examination. 

_ Hon. W. S. Rosecrans, Washington, District of Columbia. 17591. 786. 

Iron Pynitss, for examination. 

E. H. Por, Hatton, Polk County, Arkansas. 17592. ’86. (xv1) 

CAROLINA SPHINX, Sphinx carolina. 

JOHN S. WEBB, Totaro, Virginia. 17693. ’86. (x) 

SILICATE OF ALUMINA, with carbonate of lime, for examination. 

Witi1amM R. May, Nephi, Juab County, Utah. 17594. ’86. (xv1) 

FERRUGINOUS CLAY, from Wheelersville, Pennsylvania. 

R. P. JANNEY, Washington, District of Columbia. 17595. ’86. (xv) 

Corns, Greek and other ancient, and medieval countries (177 specimens), for exam- 

ination. 

Mites W. GRAvEs, Hartford Connecticut. 17596. ’86. (1) 

WHITE QUARTZ, for examination. 

W. W. WHATLEY, Idaho, Clay County, Alabama. 17597. 786. (xvi) 

FERRUGINOUS SANDSTONE (decomposed), for examination. 

MicHakEL DooLey, Lonaconing, Maryland. 17593. ’85. (XVII) 

INSECT, for examination. 

B. F. STALKER, New Providence, Indiana. 17599. ’56 (x) 

Dwarr MILKWEED, Asclepias verticellata L., for examination. 

Dr. R. M. WELLS, Plant City, Florida. 17600. ’86. (4) 

IRON ORE. 
L. W. LEDYARD, Cazenovia, New York. 17601. 786. (XvuIIr) 

PLANT: Specimens of Ginkgo, Ginkgo biloba L., from China. : 

H. L. FisHEer, Ringoes, Hunterdon County, New Jersey. 17602. ’86. (xv) 

MINERAL, for examination. 

B. A. SHEPLEY, Des Arc, Iron County, Missouri. 17603. ’86. (xv1) 

FERRUGINOUS SANDSTONE (decomposed), for examination. 

MicHaEL Dooney, Lonaconing, Maryland. 17604. ’86. (xvi) 

Mastovon, Elephas sp., bones and teeth found 30 feet below the ground, for examina- 

tion. 
Dr. A. G. Cuasr, Millwood, Kansas. 17605. ’86. (IV) 

Fossit Tootu, for examination. 
S. J. Kirkpatrick, Jonesboro, Tennessee. 17606. 786. (VIII) 

Fossit Toorn, molar of Mastodon americanus, for examination. (Returned.) 

E. W. SPAULDING, Shasta, California. 17607. 786. (vir) 

Morn, Actias luna, for examination. 

H. C. Bunt, College Hill, Ohio. 17608. 786. (x) 

DrcomMeosED Rocks, for examination. 

C.N. Ear, Los Angeles, California. 17609, ’86. (xv) 

MINERALS, for examination. 

R. H. Potter, Riverside, California. 17610. ’86. (XvI) 

Mica Scuist, for examination. 

JULIUS SCHERR, Eglon, West Virginia. 17611. ’86. (xv1) ee See 
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Pyrite, for examination. 

D. J. McDONALD, Arkadelphia, Arkansas. 17612. ’86. (XvIL) 

ANCIENT Corns, for examination. 

Mites W. GRAVES, Hartford, Connecticut. 17613. 786. (1) 

QuaARTZ PEBBLES; also minute and water-worn fragments of quartz and feldspar, for 

examination. 

F. A. SCHEFFLER, Orangeburgh, South Carolina. 17614. ‘86. (xvI) 

Insects, Attus insulus and Phalangium sp., for examination. 

JOHN L. Curtis, Oakland, California. 17615. 786. (x) 

Insecrs, for examination. From Bogota, New Granada. 

FREDERICK STEARNS & CoO., Detroit, Michigan. 17616. ’86. (xX) 

BIRD SKINS, for examination. 

FREDERICK STEARNS & Co., Detroit, Michigan. 17616. 786. (Vv, A) 

CALCITE and impure manganiferous iron ore, for examination. 

J. F. BUMBELOUGH, Shingle, White County, Tennessee. 17617. ’86. (Xv1) 

PLANT, flower of Helianthus sp. 

JAMES W. ROGAN, Rogersville, Tennessee. i7618. ’86. (XV) 

ANTIQUITIES. The Fisher collection of Mexican antiquities, consisting of obsidian 

flakes and ores, arrow and spear heads, cutlasses, celts, pendants, iron pyrites, 

stone carvings, stone cylinder, spindle-whorls, musical instruments, pipes, ete. 

(633 specimens). (Purchased. ) 

W. W. BLAKE, Kansas City, Missouri. 17619. 786. (111) 

WATER, for examination. 

KE. MorGan, Midlothian, Ellis County, Texas. 17620. 736,:.(*xvi1)~ 

PoTrerRY. Indian vases (24) found in mounds. (Purchased.) 

W. J. BAKER, Golden Lake, Arkansas. 17621. ’86. (11, B) 

PLANT, Hydrocotyle repanda, from Mississippi, for examination. 

Hon. JAMES Z. GEORGE, U.S. Senate. 17622. ’86. {xv) 

MINERAL, for examination. 

JOSEPH Upton, Charleston, North Carolina. 17623. ’86.(xv1) 

PoTTrERY (3 pieces). String of beads and bone implements. 

LANDON AND MCCONNELL, Lawrence, Kansas. 17624. ‘86. (11, B) 

CONCRETIONS (3), from Fort Custer, Mont. (Deposited. ) 

Capt. CuHaRLeEsS E. BENDIRE, U.S. A., U.S. National Museum. 17625. ’86. (11) 

SWAINSON’S WARBLER, Helinaia swainsoni. 

T. D. Perry, Savannah, Georgia. 17626. ’86. (Vv, 4A) 

WHITE Bricks, supposed to be one hundred and fifty years old; among the first made 

in South Carolina. 

Dr. Satuny and Mr. RiaGs, Orangeburgh, South Carolina, 17627. ’86. (1) 

Insect, Lucanus elephas. 

Mrs. RICHARD CARTER, Cloverport, Kentucky. 17628. ’26. (x) 

MINERAL, for examination. 

T. J. TURPIN, Grangeville, Idaho. 17629. ‘86. (xv1) 

GLOBULAR PyYRITES in limestone. 

Dr. G. P. HacHENBERG, Austin, Texas. (Through Dr. J. S. Billings, U.S. A.) 

17G30m 260.. ) (svi) 

Gita Monster, Heloderma suspectun. 
Maj. ANSON MILLs, Fort Thomas, Arizona, 17631. 786. (vi) 

Hornep Toans, Phrynosoma coronatum (15 specimens). (Purchased.) 

Miss Rosa SMI?tHd, San Diego, California. 17632. ’86. (vr) 
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GAME OF BATTLEDORE AND SHUTTLECOCK. 
Henry Horan, U.S. National Museum. 17633. 786. (JI, A) 

Map oF Tokyo: 10 volumes of a work on the natural products of Japan, by Dr. Ito 

Keiski, and a scroll containing an inscription upon a stone tablet commemorating 

the repairs on the temple of Chéng Hwang Mean, with a translation by the donor. 

Dr. D. B. McCarter, Washington, District of Columbia. 17634. ’86. (11, A) 

CEDAR BaRK BEETLE, Pholocosinus dentatus. 

WARREN KNAUS, Selina, Kansas. 17635. ’86. (xX) 

Larva of Polycaon confertus; also work of the larva. 

L. E. R1icKSECKER, Sylvania, California. 17636. ’86. (xX) 

Larva of Psephenus haldemannt. 

‘RED L. BuTTon, Oakland, California. 17637. ’86. (xX) 

AMBER containing insects (15 specimens), from the Baltic Sea. (Exchange. ) 

West PRUSSIAN PROVINCIAL MUSEUM, Danzig, Prussia. 17638. ’86. (XvI) 

MINERALS, for examination. 

Kk. H. Por, Hatton, Polk County, Arkansas. 17639. 786. (XvI) 

Scorr’s ORIOLE, Icterus parisorum (skeleton). 

J.B. BowMAn, Aleman, New Mexico. 17640. 786. (XIt) 

PHOTOGRAPHS of Indian implements. 
H. G. Honas, York, Clark County, Illinois. 17641. ’86. (111) 

HORNED ToADs, Phrynosoma coronatum (5 specimens). (Purchased. ) 

Miss Rosa Smiru, San Diego, California. 17642. 786. (v1) 

Coat, for examination. 
R. JacoB WEISBACH, Tacoma, Washington Territory. 17643. 786. (xv) 

BARRED OWLS, Syrnium nebulosum, from Montgomery County, Maryland. 

JouN P. HaMLin, Washington, District of Columbia, 17644. 786. (Vv, A) 

GREAT HORNED OWL, Bubo virginianus Gm., from Colorado. 

Col. JAMES STEVENSON, Washington, District of Columbia. 17645. ’86. (Vv, A) 

ELK SKULL and antlers, Cervus canadensis. 

Hon. L. Q.C. LAMAR, Washington, District of Columbia. 17646. ’c6. (Iv) 

InsEcT, Gryllotalpa sp. 

JoHN Pricr, Nevada, Ohio. 17647. ’86. (xX) 

DRAWINGS and copy of a description of the Temple of Bérdé Boudour, in the Island of 

Java. 

NETHERLANDS GOVERNMENT. (Through Department of State.) 17648. 786. 

(II, A) 
Casts of stone relics. An unfinished ceremonial ax, from Shelby County, Ohio, and 

a boat-shaped object, from Grant County, Indiana. 

J. R. Nisstey, Mansfield, Ohio. 17649. ’86. (111) 

OGLITE (3 specimens), from Bath, England. 

SAMUEL GARDNER, Washington, District of Columbia. 17650. 786. (xvi1) 

AzTEC WHISTLE, from Mexico. 
Mrs. M. E. Brown, Orange, New Jersey. 17651. ’86. (1) 

STURGEON’S HzEaD. 
E. G. BLackrorD, New York City. 17652. ’86. (XII) 

Hornep Toaps, Phrynosoma coronatum (40 specimens). (Purchased.) 

Miss Rosa Situ, San Diego, California. 17653. 786. (vr) 

Caris STONES, four celts and thirty-one axes. 

L. GuEspDE, Pointe-a-Pitre, Guadeloupe. 17654. 86. (111) 

SHELL FisH-HOOK, from Vancouver Island. 

STEPHEN JANUS, Washington, District of Columbia. 17655, 86. (11, A) 
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BASKETS, made of birch-bark, wood, and grass, from the Passamaquoddy Indians, 

Maine. 

Mrs. FANNIE PATTANGALL, Washington, District of Columbia. 17656. 86. 

(II, A) 
PHOTOGRAPHS of the present Emperor and Empress of Japan. (Deposited.) 

Dr. D. B. McCartegz, Washington, District of Columbia. 17657. 786. (11, A) 

PoTTerRY, and a fragment of bones and teeth. 

OscEOLA BuTLER, Adamsville, Tennessee. 17658. 786. (II, B) 

BLACK-FOOTED FERRET, Putorius nigripes (skeletons.) (Purchased.) 

A. B. BAKER, Banner, Trego County, Kansas. 17659. 736. (x1) 

BLACK-FOOTED FERRET, Putorius nigripes. _(Purchased.) 

A. B. BAKER, Banner, Trego County, Kansas. 17659. ’36. (IV) 

SNAKE, Heterodon platyrhinus. 
J. H. KUEHLING, Washington, District of Columbia. 17660. 786. (vt) 

SEALING Wax. Additional specimens to accession 17367. 

DENNISON MANUFACTURING COMPANY, Philadelphia, Pennsylvania. 17661. 

4eliy :() 

CHESTNUT-LEAF ROLLER, probably the work of a curculinoid, allied to attelabus. 

S. R. Harrison, Clarksburgh, West Virginia. 17662. ’86. (xX) 

INDIAN Retics. Pottery (61 pieces), two sinkers, one pestie, three gouges, arrow- 

heads (6 pieces), three needles, and a polishing-stone, for examination. 

I’. L. BECKER, Schoharie, New York. 17663. ‘86. (11, B) 

Voucanic TuFA, bearing foot-tracks, from Nicaragua. 

W. W. Evans, Sans Souci, New Rochelle, New York. 17664. ’86. (im) 

MaMMAL SKINS, Halmaturus ruficollis, Phascolarctos cinereus, Belideus breviceps, Pha- 
langista vulpina, from New South Wales; Thylacinus cynocephalus and Sarcophilus 

ursinus, from Tasmania. 

AUSTRALIAN MusEvuM, Sydney, Australia, 17665. ’86. (Iv) 

Raccoon, Procyon lotor. 

Musée L’HEeRMINIER, Pointe-a-Pitre, Guadeloupe. (Through L. Guesde.) 

17666. ’86. (Iv) 

SHELLS. Strombus costatus Gmel., Cypraa eranthema L., Oliva reticularis, Pecten antil- 

larum, and Lima scabra. 

Muste L’HERMINIER, Pointe-a-Pitre, Guadeloupe. (Through L. Guesde.) 

17666. 786. (Ix) 

Forrest MUSHROOMS. 

Mus&te L’HERMINIER, Pointe-a-Pitre, Guadeloupe. (Through L. Guesde.) 

17666. 786. (XV) 

CALCITE and native sulphur; also a specimen of bog-iron ore. 

Musrer L’HERMINIER, Pointe-d-Pitre, Guadeloupe. (Through L. Guesde.) 

17666. 786. (XVI) 

BIRD SKINS, Parus atricapillus, Totanus flavipes, Nycticorax violaceus, Ardea herodias, 

Pelecanus fuscus, Gallinulagaleata, Fulica caribea, Hamatopus palliatus, Podilymbus 

podiceps, Phaéthon wthereus, Falco columbarius, Symphemia semipalmata, Sterna fulig- 

mosa, Limosa hemastica, Dafila bahamensis, Aigialitis vociferus, Speotyto guadeloupen- 

sis, Charadrius dominicus, Taryothorus rufescens, Tyrannus rostratus, and Mniotilta 

varia. 

Muste L’HERMINIER, Pointe-d-Pitre, Guadeloupe. (Through L.. Guesde.) 

17666. ’86. (Vv, A) 

SNAKE, Coluber obsoletus obsoletus. 

H. P. Hoare, Phebus, Virginia. 17667. ’86. (v1) 
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STONE IDOL. 

JOHN W. EMMER?. (Bureau of Ethnology.) 17668. ’86. 

MINERAL WATER, for examination. 

SAINT CLAIR MINERAL SPRING COMPANY, Saint Clair, Michigan. 17669. ’86. 
(XVI) 

WHITE COCKATOO, Cacatua sulphurea. 

Mrs. M. Parks, Norfolk, Virginia. 17670. ’s6. (xIz) 

TIGER SALAMANDER, dimblystoma tigrinum (8 specimens). 

Dr. R. W. SHUFELDT, U.S. Army, Fort Wingate, New Mexico. 17671. ’86. (v1) 

TIGER SALAMANDER, Amblystoma tigrinun. 

Dr. Basiz Norris, U. 8S. Army, Spokane Falls, Washington Territory. 17672. 

86. (VI) 

INDIAN IMPLEMENT, for examination. 

JEROME WILTSE, Falls City, Nebraska. 17673. 786. (111) 

FiLoripa JAy (6 specimens), black and white shore-finches (2 specimens), Florida 

dusky ducks (1 pair). (Purchased. ) 

C.J. MAYNARD, Boston, Massachusetts. 17674. ’86. (Vv, A) 

SOAPSTONE (2 specimens), from a quarry belonging to W. W. Evans, District of 

Columbia. 

Dr. WILLIAM 8. MCILHENNEY, Washington, District of Columbia. 17675. 786. 

(XVI) 

METEORIC IRON (2 specimens). (Exchange.) 

AMHERST COLLEGE, Amherst, Massachusetts. 17676. ’86. (Xv) 

LAMPREY EELS, Petromyzon marinus (16 specimens). 

S. E. MEEK, Cayuga, New York. 17677. ’86. (vir) 

BabDGEs of the Travelers’ Protective Association to the National Convention, Balti- 

more, June, 1886. Illinois delegate and alternate. 

FRANK J. ALLEN, Chicago, Illinois. 17678. ’86. (a) 

Fisu, Percina caprodes. 

THOMAS LeEwts, Roanoke, Virginia. 17679. ’86. (vm) 

TIGER SALAMANDERS, Ambdlystoma tigrinum (35 specimens). 

Dr. R. W. SHUFELDT, U.S. Army,Fort Wingate, New Mexico. 17680. ’86. (v1) 

GALENA, for examination. 

Witry R. Het, Jamestown, Clinton County, Illinois. 17681. ’86. (xv1) 

AMERICAN HERCULES BEETLE, Dynastes tityus. 

L. E. D. Burry, Dawson’s Cross-Roads, North Carolina. 17682. 786. (xX) 

STONE IMPLEMENT, for examination. Returned. 

G. C. Jonus, Brookfield, Connecticut. 17683. ’86. (11) 

MINERALS. 
WAGNER INSTITUTE OF SCIENCE, Philadelphia, Pennsylvania. 17684. ’86. (xv1) 

EEL Pout, Zoarces anguillaris. 

Henry M. Low, Rockport, Massachusetts. 17685. 786. (vit) 

MINERALS, for examination. 

CHARLES 8. H. BucHANAN, Custer City, Dakota. 17686. 786. (Xvr) 

Sea WEED with barnacle attached, probably Spartina sticta, for examination. 

I. JENKINS MIKELL, Edisto Island, South Carolina. 17687. 786. (xv) 

ETHNOLOGICAL OBJECTS. See under Accession No. 17239 (Nos. 120-126.) . 

Lieut. P. H. Ray, U. 8. Army, Fort Gaston, California. 17638. ’86. (1, A) 

EUROPEAN GOLDFINCH, Carduelis carduelis, in the flesh. 

W.C. WEEDEN, U.S. National Musenm. 17689. ’86. (Vv, 4A) 

————— 
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Birps (7 species, 12 specimens), collected at Humboldt Bay, California. 

CHARLES H. TOWNSEND, U.S. Fish Commission. 17690. ’86. (Vv, A) 

SnaiL, Helix hortensis. 

Prof. J. H. Morrison, Lexington, Virginia. 17691. ’86. (1x) 

PHOTOGRAPHS OF FisHEsS. Caranx, Epinephalus, Enneacentrus, Glyphidodon, Calamus, 

Octopus, ete., caught at Caroline Island, South Pacific Ocean, by M. Jaussen, 
Director of the French Helipse isxpedition. 

EDWARD S. HoLpEN, Washburn Observatory, Madison, Wisconsin. 17692. (vir) 

Oak, showing borings of a larva. 

B. F. Sratker, New Providence, Indiana. 176938. ’86. (xX) 

Fossitn TEeTH. Hquus (?sp.)? fraternus, superior canine and inferior molar, and 

Dicotyles sp. nov., superior canine, for examination. 

Jamis W. RoGan, Rogersville, Tennessee. 17694. ’86. (VIII) 

MeTroric IRON (4 small shavings), from Albuquerque, New Mexico. 

L. G. Eakins, Denver, Colorado. 17695. ’85. (XVI) 

Corns. Seal rings, scales, Roman brass image, music on parchment, with illumined 

sacred pictures by a monk of the twelfth century, shekel of the Saracens, Bac- 

trian coin, medal, ete. (Deposited.) 

JAMES AUSTIN, Washington, District of Columbia. 17696. ’86. (1) 

SCALE Carp, Cyprinus carpio; also the hook with which the specimen was caught. 

W. B. JOHNSTON, Macon, Georgia. 17697. ’86. (VIL) 

Buppuist Surras. The sutras of Bowadlee’s life; the sutras of Amitabha’s life. 

Dr. D. B. McCarTEE, Washington, District of Columbia. 17698. 786. (1, A) 

EUROPEAN GOLDFINCH, Carduclis carduelis. 

W. C. WEEDEN, U. 8S. National Museum. 17699. 786. (Vv, A) 

DIANA MONKEY, Cercopithecus diana, in the flesh. 

ZOOLOGICAL SOCIETY OF PHILADELPHIA, “Philadelphia, Pennsylvania. 

(Through Arthur Edwin Brown, Esq.) 17700. ’86. (Iv) 

MIxTuRE of graphite and fragments of various siliceous minerals with particles of 

organic matter. 

I. A. COMERFORD, Spokane Falls, Washington Territory. 17701. 786. (xvi1) 

RED-SHOULDERED HAWK, Buteo lineatus. 

JoHN K. WALKER, Parkersburgh, Illinois. 17702. ’86. (v,a) 

BRONZE CoINs, from Corea (3); value about one-third cent each. 

Lieut. W. A. MINTZER, U. 8. Navy, Baltimore, Maryland. 17703. ’86. (1) 

CRYSTALS. 

OrTo REIMER, United States Consul, Santiago deCuba. (Through Departr ent 

of State.) 17704. ’86. (xvi) 
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District oF CoLuMBIA: 16280, 16304, 16363, 16334, 16460, 16481, 16552, 16589, 

16675, 16778, 16785, 16805, 16312, 17450, 17478, 17479, 17490, 17535, 17559, 17660, 

17675. 

Fiorina: 16219, 16271, 16353, 16459, 16609, 16539, 16761, 16794, 16369, 16910, 16965, 
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INDIANA: 16212, 16225, 16424, 16430, 16663, 16673, 16729, 16782, 16807, 16927, 

17523, 17537, 17599, 17649, 17693. 

IowA: 16286, 16378, 16398, 16622, 17456, 17546. 

KANSAS: 16744, 16781, 16800, 16841, 17114, 17252, 17354, 17510, 17520, 17553, 17605, 

17635, 17659. 

KENTUCKY : 16248, 16262, 16285, 16380, 16421, 16475, 16986, 17532, 17628. 

LOvISIANA: 16930, 16953, 17356, 17374, 17408. 

Marne: 16410, 16423, 16427, 16465, 16584, 16773, 17420, 17512, 17656. 
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17372, 17384, 17390, 17470, 17489, 17598, 17644. 
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New Mexico: 16215, 16220, 16221, 16235, 16253, 16360, 16456, 16662, 16793, 16819, 

16395, 16901, 17330, 17640, 17671, 17680, 17695. 
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17618. 
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POLYNESIA. 
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17390, 17391, 17392, 17394, 17398, 17400, 17403, 17405, 17406, 17418, 17422, 
17428, 17432, 17435, 17442, 17443, 17450, 17451-17455 inclusive, 17467, 
17484, 17499, 17514, 17542, 17580, 17596, 17600, 17613, 17627, 17647, 17677, 
17696, 17703. 

DEPARTMENT II. 

(A) ETHNOLOGY: 16293, 16311, 16331, 16332, 16358, 16371, 16392, 16413, 16450, 
16477, 15486, 16488, 16496, 16515, 16522, 16525, 16545, 16546, 16550, 16555, 
16565, 16572-16575 inclusive, 16587, 16588, 16590-16592, 16599, 16617, 16631, 
16661 inclusive, 16692, 16720, 16721, 16726, 16733, 16748, 16771, 16786, 
16809, 16848, 16860, 16861-16863, 16870, 16871, 16878, 16879, 16893, 16895, 
16912, 16914, 16928, 16929, 16943, 16953, 16955, 16956, 16958, 16959, 16961, 
16970, 16978, 16993, 16995, 17029, 17041, 17048, 17057, 17069, 17070, 17094, 
17121, 17174, 17198, 17204, 17214, 17215, 17243, 17306, 17318, 17340, 17347, 
17382, 17388, 17393, 17395, 17400, 17401, 17414, 17427, 17430, 17441, 17449, 
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17698. 
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17396, 
17563, 
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16345, 16354, 16400, 16401, 16415, 16435, 16440, 16460, 16469, 16475, 16520, 

16583, 16628, 16642, 16687, 16701, 16704, 16708, 16709, 16712, 16719, 16728, 

16737, 16743, 16747, 16760, 16768, 16769, 16791, 16816, 16823, 16835, 16852, 

16878, 16883, 16889, 16890, 16908, 16911, 16921, 16970, 17052, 17058, 17073, 

17095, 17096, 17118, 17128, 17139, 17141, 17146, 17164, 17165, 17173, 17177, 

17194, 17210, 17222, 17231, 17249, 17258, 17262, 17264, 17308, 17316, 17321, 

17337, 17349, 17371, 17372, 17400, 17409, 17414, 17420, 17431, 17436, 17458, 

17483, 17512, 17522, 

DEPARTMENT VIII. 

VERTEBRATE FoOssILs: 16442, 17607, 

17529, 17581, 17677, 17679, 17685, 17692, 17697. 
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MOLLUSKS 

16464, 

16869, 

17059, 

17203, 

17666, 

: 16226, 16268, 
16609, 
16879, 
17066, 
17217, 
17691. 

16630, 
16883, 
17067, 
17252 202, 

DEPARTMENT IX. 

16298, 
16689, 
16390, 
17068, 
17387, 

16307, 
16751, 
16894, 
17075, 
17400, 

16309, 
16767, 
16914, 
17082, 
17429, 

16340, 
16800, 

17092, 
17440, 

DEPARTMENT X. 

16345, 16415, 16434, 
16815, 16824, 16841, 

16947, 
17105, 17114, 

17509, 17510, 17553, 

16920, 16933, 

17094, 
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16440, 
16857, 
16975, 
17170, 
17606, 

16970, 

InsEcTS : 16209, 16211, 16217, 16220, 16235, 16268, 16281, 16289, 16306, 16310, 16316, 
16317, 
16398, 
16470, 
16713, 
17139, 
17400, 
17554, 
17599, 

MARINE INVERTEBRATES : 

16475, 
16816, 
16973, 
17419, 

16320, 
16400, 
16476, 
16738, 
17146, 
17414, 
17555, 
17608, 

16683, 
16821, 
17027, 

16327, 
16401, 
16554, 
16770, 
17160, 
17468, 
17556, 
17615, 

16686, 
16827, 
17073, 

17437, 17524. 

16347, 
16407, 
16585, 
16780, 
17213, 
17502, 
17568, 
17628, 

16345, 
16403, 
16558, 
16775, 
17176, 
17494, 
17559, 
17616, 

16348, 16354, 16359, 16364, 16381, 

16408, 16411, 
16594, 16626, 
16806, 16327, 
17221, 17245, 
17509, 
17569, 
17635, 

17577, 
17636, 

DEPARTMENT XI. 

16230, 16263, 
16689, 
16836, 
17118, 17236, 

16268, 

16415, 
16665, 
16833, 
17248, 

17522, 
17637, 

16420, 
16674, 
17077, 
17303, 17304, 

17518, 17520, 17543, 17546, 
17583, 17590, 
17662, 

16327, 16345, 16351, 
16712, 16723, 16740, 16750, 16755, 
16846, 16877, 16878, 16899, 16890, 16948, 

17263, 17312, 17320, 17341, 

DEPARTMENT XII. 

16386, 
16467, 
16689, 
17133, 
17380, 
17551, 
17592, 
17693. 

16443, 
16679, 
17078, 

17622, 

16400, 
16760, 

16415, 
16805, 
16970, 

17368, 17400, 

COMPARATIVE ANATOMY : 16268, 16395, 16468, 16633, 16678, 16777, 16852, 16878, 16880, 
16884, 16922, 16968, 17126, 17131, 17147, 17197, 17209, 17265, 17276, 17281, 17293, 
17326, 17333, 17361, 17383, 17397, 17413, 17444, 17445, 17485, 17500, 17640, 17646, 
17652, 17659, 17870. 

DEPARTMENT XIII. 

(A) INVERTEBRATE FossiLs (Paleozoic): 16300, 16346, 16424, 16749, 16763, 16779, 

16782, 16783, 16799, 17084, 17132, 17206, 17230, 17280, 17283, 17284, 17324, 17342, 
17365, 17366, 17379, 17447, 17448, 17474, 17553, 17570. 

(B) INVERTEBRATE Fossits (Meso-Cenozoic): 16238, 16402, 16685, 16859, 16917, 

16974, 17094, 17143, 17153, 17206, 17286, 17407. 

DEPARTMENT XIV. 

PLANTS, Fossiu: 16260, 16399, 16424, 16519, 16537, 16658, 16724, 16821, 16917, 17084, 
17094, 17247, 17278, 17288, 17289, 17491, 17497. 

PLANTS, RECENT: 16224, 16268, 16273, 16237, 16323, 16333, 16337, 16350, 16401, 
16530, 16555, 16611, 16612, 16525, 16625, 16731, 16776, 16458, 16483, 16487, 

16836, 16343, 16873, 
17261, 17294, 17348, 

DEPARTMENT XV. 

16412, 
16794, 

16937, 16964, 16995, 17033, 17084, 17111, 17200, 17259, 17260, 

17481, 17490, 17571, 17578, 17602, 17618, 17622, 17666, 17687. 



MINERALS 

16286, 

16391, 

16465, 

16553, 

16734, 

16296, 

16983, 

17063, 
17119, 

17182, 

17279, 

17586, 

17630, 

INDEXES TO ACCESSION LIST. 

DEPARTMENT XVI. 
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: 16210, 16225, 16231, 16234, 16260, 16266, 16268, 16272, 16276, 16284, 16285, 
16299, 16301, 16305, 16308, 16313, 16342, 16352, 16356, 16357, 16370, 
16394, 16406, 16419, 16423, 16425, 16431, 16432, 16433, 16439, 16459, 
16482, 16494, 16506, 16508-16512 inclusive, 16514, 16527, 16536, 16551, 
16584, 16622, 16629, 16662, 16671, 16693, 16698, 16699, 16735, 16764, 
16801, 16808, 16817, 16827, 16829, 16837, 16850, 16856, 16867, 16868, 
16930, 16931, 16932, 16934, 16938-16940 inclusive, 16942, 16944, 16966, 
16997, 16999, 17016, 17021, 17024, 17030, 17053, 17056, 17060, 17062, 

#7094, 17103, 17106, 17108, 17109, 17116, 17117, 
17151, 17152, 17154, 17159, 17166, 17168, 17172, 
17224, 17225, 17241, 17269, 17270, 17271, 17274, 
17478, 17479, 17493, 17501, 17503, 17309, 17525, 
17603, 17610, 17611, 17612, 17617, 17623, 17629, 

16297, 
16393, 
16468, 
16561, 
16790, 
16923, 
16995, 
17074, 
17122, 
17195, 
17299, 
17588, 
17638, 

LITHOLOGY AND 

16369, 
16527, 
16853, 
17021, 
17190, 
17359, 
17675, 

16379, 
16663, 
16870, 
17022, 
17192, 
17408, 
17696, 

17984, 17039, 17093, 
17130, 17145, 17148, 
17208, 17211, 17219, 
17314, 17315, 17476, 
17592, 17594, 17597, 
17666, 17676, 17681, 17684, 17686, 17695, 17704. 

DEPARTMENT XVII. 

PHYSICAL GEOLOGY: 

16404, 16416, 16423, 
16669, 16695, 16696, 
16891, 16902, 16938, 
17060, 17065, 17084, 
17216, 17226, 17234, 
17411, 17412, 17434, 17456, 17477, 17533, 
17701. 

16245, 16277, 16286, 16295, 16326, 16367, 16368, 
16427, 16436, 16444, 16451, 16457, 16493, 16507, 
16697, 16702, 16735, 16757, 16827, 16842, 16844, 

16949, 16970, 16974, 16981, 16994, 16999, 
17094, 17097, 17103, 17169, 17183, 17187, 
17250, 17271, 17294, 17317, 17343, 17354, 

16939, 
17087, 
17238, 

DEPARTMENT XVIII. 

17579, 17604, 17614, 17650, 

METALLURGY: 16213, 16223, 16234, 16239, 16240-16258 inclusive, 16264, 16268, 16294, 

16322, 16330, 16336, 16338, 16349, 
16471, 
16672, 
16873, 
17015 
17081, 
17129, 
17493, 
17540, 
17595, 

16482, 
16676, 
16888, 

17083, 17084, 17085, 17086, 17087, 17107, 17111, 17116, 17117, 17119, 
17130, 17158, 17220, 17237, 17267, 17330, 17351, 17352, 17353, 17491, 
17495, 17504-17507 inclusive, 17511, 17515, 17516, 17523, 17530, 17535, 

16495, 
16690, 
16907, 

16550, 16556, 

16710, 16762, 

17541, 17544, 17545, 17557, 
17598, 17601, 17609, 17643. 

16388, 16390, 16396, 16428, 16432, 16433, 16445, 
16571, 16579, 16580, 16589, 16593, 16613, 16617, 
16797, 16814, 16823, 16824, 16827, 16831, 16845, 

16925, 16951, 16963, 16965, 16982, 16988, 16997, 17001, 17002- 
inclusive, 17021, 17022, 17023, 17024, 17033-17036 inclusive, 17071, 17079, 

17560, 17561, 17562, 17564, 17572, 17575, 

DEPARTMENT XIX. 

17127, 
17492, 
17537, 
17587, 

EXPERIMENTAL PHYSIOLOGY: 16218, 16716, 16718, 17088, 17155, 17189, 17256, 17287. 
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INDEX C. 

Accession Accession 
number. number. 

Abbott, Asin, sesecies see cle='-=!=-'-— =~ 16702 | Barnum, Bailey & Hutchinson ... 16261, 
INbertnds iiss seetietacekesee ee teks are 16807 16296, 16464, 16725, 16742, 16828, 17363 
Academy of Natura! Sciences, Swe- Baer MTs Man ypere eee emcee 16906 

derh. ee pea ease DE So Te Ree 16477 Barrow. O. Wesssss ce so ceecece ss 17332 

Academy of Natural Sciences, Phila- IB AGRO WS Oni Meena eee eise eeeanaee 16953 
Me OWE) S46 45655 Ae sok oe 17299, 17565 '| Bartlett, Edward-..-......- 17082, 17223 

Adams, Wil occ’ - Stioe aren antateln a NiZoU PMB Arle tuys weweeeiesei setae oe ses MS ZNDs Gots} 

NGICWISO IY (OC ised da nose con oeeasor 17384 | Barton & Logan.....-..---- 17232, 17322 

INGINES IBN INE BES 368 SoGoes cane setesoe LF S46" Bathy, Oulileee eee sae e eee eaten a ROG 
INR ESS RUN AOS Gas oceD Ge eond HaEsee eyes eyes Maule ie Ae ee eo hee be 16240 

Aguillera, Sefior.......-..-- 17016, 17206 | Bean, T.H....- 16281, 16293, 16518, 16758 

Aken, AR 0.2 c20s5 ack ace. SES 205 Beauchamp, BE: sce ah aois a1 som 16570 
Alden Fruit and Taro Company... 16539 | Beck, Charles......---..--.-.-.--.- 17300 

PACH, (CDRA pa Se Secs ososeo se UO). OG RO ING iA oon cond ose ses oneSec 17663 

IMM@ms rail Dl seo 66d6sh Gosasde Wiehe) || ised era ING I esocse woscbssobsdocees 16975 

Aer uWar Cn rcriaae ceeeicaue eecsisces 175277) Beckham, Ci Wireestesse sence em OOS 
American Institute of Mining En- Beckwith, Mrs. A. H. C.-.-...,.---. 16549 

PAB CETSN cea oe lel alates ete! cial = = =m == iMdfesal Neisyelohbayess ID) Ssh coeGos caseee saasdc< 17072 

American Museum of Natural His- Belgian Commission. ....-..----.- 16994 

IGA Seodon oe saad oobaSasonS iso Sy Lasse | Ellyn Miong. PANO Xa) Gre elem rele 16714 

American Salt Company..---..---- 17412"| Bell; Goorge W, --2-+ 5 --m-=s)-nen'= sy eAUOL 

Amberst College......---.- scboG068 176763 Belt, 1G. Don. ea. s same sceeee tema 

Amsden, E ..--.-.- debsccoueteclocce 16382 | Bendire, Charles E..- 16437, 16680, 16681, 

nidersom PAs Mera ns as oT Rae 16278 17222, 17418, 17472, 17625 
ATIORGOS Oise a aksiidccese ec see G524 | Benedict, James Mc... ..s-s 45-5 o ya bee 

Anonymous Society of Blacksmiths. 16495 | Bennett, Richard....--...-------- 17107 

INOW OOTP INS NY, Goopen boned secoeus P7T26 VS Bere GG. es ee ace lo ceane mere eee 

Appleton, Nathan'--.--.-2.------. L786") Berlepsel, EH. von -.-saceyasee- see 

Anmstrong,: Coca. co sate oeeee ce P7A7As| Berlin, AVP ne. oon eon nas ald Oeil 
Army Medical Museum....---.---.- iG aasey lalbyranH6 Os do IB aadked Kaas 'shacccous 16970 

ASHI IAMS ne acta wate elaiere= 170960) "Bessels) Wrst) ee == sla 17393, 17485 

Australian Museum..---.-- Pe A EGG "Biddle, Henty di 224s yose ee acisen 17434 

Avery, John M-........ Sob aramoene 16930 | “‘Biezenaar, A. and J22)-525.- /--- 22 Looe 

Ayers & Hardmantl 222s I 0es 3 1695°'|)"Bioclow, Otisis.) oss. teeke see 16413 
AYIA ele OMUIS loys eles teiea er elel em intet= en 16290 | Bigelow, Robert P-..--.-2-..----. 16973 

Babcock, Wi.wEl 2. <<< s<)cnie = 2 ani 17326 | Billings, Dr. John 8.,U.S.A. (See 

Bacheler, Dr. Otis R ..-.. 4) aSsocse 17243 under Army Medical Museum.) 
ewig I, WIGS oases Shee s6 de 16584 | Bishop, Mrs. Margaret .-....-.---. 17558 

Bann aisE Ch llsese Ra akASsokeSe 17224.) Black Alex. Coe neeck <= - sees me eOeme 

iBeamesh, With Op Ie Aba coasuddot Sigua a 16800) BlackwDr Ba 4022 dete ease 16225 
Teybaol, Wie JES) See Seer Boa Se6 cece 16733.) Black, Miss Julia. 2 osse.ceseeeese en koeeD 

Baird, Prof. Spencer F --...--.-.-. 17435 | Blackburn, Miss Dottie... .--..-.. 16426 

BakeryAlB cs scesisssoceeeeaelaeees 17659 | Blackford, E. G-..-.--- 16704, 16747, 17321, 

Bakery GeorgeraAececeiccmecr eeee- 16927 17409, 17652 

inka, Wo digetocdiccoged capsscbed= Ao21 a sBlacikcman| Osawa aeeiee eee 16663, 16757 

Balbach, Charles ............----- 17108 | Blaisdell, Frank E....-.-----..---- 16936 

Baltomnids COq- -a.c\ece smeloecereace 16606 | Blake, J. Henry+--. s- ce >-ren== 8 LOoU 
Bally Chanlesteeascn-seeese ease 16217 | Blake, W. W ..-..----- ------ 17410, 17619 

BallMHOnrestuessicsece secre et 16302 | Blaufarbenwerk Marienberg .----.- 17040 

Balmer; Jepavoncck csc ses catceee 17381 | Bloomingdale Graphite Company.-. 16388 

Barber, Samuel) & Co)2-222- 2 5-4- 16532 | Boehmer, George H..-.17178, 17457, 17467 

Barksdale; Hon iit ees. cee auen sc 17564 |. Bolles, Licut. T. Dix..-.----- 16771, 17057 
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Accession 
number. 

Bolton, pAvscsisoceereiee ete eS SE 17245 

Bonilla, Prof. José.... -16508, 17014, 17015 

Boston Society of National History.: 17567 

Bowers, Dr. Stephen 17059 

Bowman, J. B -. 16220, 16235, 16403, 16456, 

17640 

ABO S Kye tNlysseceaiemecrc Sater ee ene Ae 16503 

IbOw dL LIE oe Sesh ce ae eeee a ses os6nr 16595 

IByenye), We (Cees eR Ae Sed Bomuindos 16561 

BTA Oy AleLal ae sio'ssicicyecicis ceieae por 17183 

ebraeMebuen Ol vac Gris aacinsieiseteaeee 17590 

BrAOTORG IW Lt. se ie: sais eclalentse ses 16808 

Branslond Wri eebay = csersciicct 16317, 16596 

Brewster, William. --..16303, 17344, 17508 

Bnekenstern vb. Al-= =< 22s sess 17320 

Termin, Wh a See Ree oar eGo bean 16459 

BLU OM SVVLLO Valceinteiesinicaciioseisee 17379 

IBEOC SRO. Wiseine aioe lsyseineies 17278, 17348 

BROOKS OM cicsicie etcieiswee scare ens sey LOO ad 

Brooks, Reuben 17580 

BOS, Wig Baas Eoee Sons osoG baba dgsals 

LBM poly ANG ID stoedboo0 caceoo a50a50 16803 

Brown, Arthur Edwin. (See under 

Zoological Society of Philadel- 

phia.} 
irony (Oe ese ee g eosecoanedc 16260, 17062 

BON ins Sh O Seagae case este eeadesas 16631 

eins My ON as SSR cee Gs noSodeoess 16607 

imei, Jel  Chosedbos cone ie Ca bkoe 16923 

sO via dhol la ee Soe Seas oSooce 16505 

BRON, MOE MEI A Boe Bae eo ose 17651 

Jshobie, (Olnewd leisy JAVA ae eee oh ae 16675 

BrUMA Well) kloan lnccieenensssiaieete tL OOOO 

Bruno, Giuseppe... - ¥.Ac205-6-'- 16538 

Jere ieltin VBI) 8) B52 e506 cee cece 16913 

IBM 18h (0) SAREE Sea Coe ae aie 17608 

Bumbalouch. J). Ws enee i 17560, 17617 

(Brera ner iia tstone etal ieleefat=a i 16781 

TBavka) ae) 136 eles oo sca5 paase- Oso eShe 17258 

Bureau of Education, Tokyo-Japan 16311 

Bureau of Ethnology - .16662, 16863, 16870, 

16929, 17255, 17318 

Burgess, William..---------.--.-- 16746 
Burke, Clarence---.------|-----5-- 16384 

Burns, Frank . ..16406, 16484, 16735, 16763 

sim, Bobb d hes soma sos 6seso sc Se 17503 

Bush and) Meyers) ..2-- -2--s ta-cin e495 

Butler Mrs: Mary, Wiss ee sntelece= = 16328 

Butlera@sceolal<-a-anjescee=)-2 se = 17658 

@alaiwellveve Gs Ms - 25% = ctrenmtectarste 17522 

Call, R. Ellsworth... -.-16767, 17066, 17208 

Cambria Iron Company..-.....-.-. 16244 

(Comme Vale else o ear Ss 6Ssdee Shee 16288 

Ganby, William Moc. <n oencean. 16337 
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Accession 
pumber. 

CUMISIUS OLS yee sete e cone Sei 16478, 167535 

Camaincdoniisy Nive ts scl eaten eee 16332 

LOR npP Mics) att ran Cate tan a esa Et AE 16691 

Carnnchaelibrot. Eye ey ea 17151 

CWanroll Meise sous eee ee se OSS 

CanversMErss Ricard s> 22255 s 0s 1762 

CarviniOriS Sasa see aes eee ele be 15374 

Casp anya rotors saa. cays &cinral anya Linds 

CassaneliowhillnaWerroess. -.---e4 16490 

Castleman Wire sas caeviecrssss se W734 

WatlinsGeorge nti sWeme sere asoe cess 16644 

Catlin} Dias sss aac ee eel 16359 

Canvood@harles-s aces soe ee eee eeloreo, 

Central Park Menagerie. ..-. 16344, 16356, 

16777, 16332, 16380, 16922, 16925, 
16985, 17131, 17162, 17171, 17345 

GhamberlaineiCaweecaece bess ee ee 16872 

Chambers Weill Ee ae sock seer 17370 

Chaplin, Wiha sao see ene eee 16698 

Charles City Marble Company .... 17456 

Charlton) Davadsonres-22se eee see 17405 

Charpya Mons. Were astereteceereerseias 17094 

Chase DirivAw Gases eee . 17605 

C@hevtamdeyD roe eins se ela yanetetet seve 16931 

CheneynwAn Gist os enna tener 6628 

Chipley; VohnidJirs = Sacnas see eo 16272 

ChivulskitKasimier so 522-1. .- ss. 16698 

Christy, Robert Miller..-....-.--. 17209 

Christy homage. ss esse seen 17266 

Cincinnati Society of Natural His- 

IKON woganulsnsoen sao posenesoocE.cr 17533 

@lanchiys Eadie sexe ieee schacee 16615 

Carp pt arp Gai eleeys ole) orate ore edlal mes 17407 

@lark, rank Nees eee a see 17231, 17425 

Clark Howardalueesssmge ace aces 17144 

Clank: JOMNGW 222.2 s seats ssco see 16902 

Olam Penciyn erates etree sp erat etal 17428 

Co EST SA i icenes mo Steciicioc 16249 

Oley ARE TS costiBdospe se 17166 

Clay tons Sen} VMN aes. clase s/-1~ 17334 

ClaywellhRobertioces.. jsoe5 ecu. «410008 

Cleary Mossubilenkeec.. see ccsjseme 16959 

ClemensuG- Wh eee asses eee eee 17584 

@lemvents yi e sei eo scte mess sais 16322 

@leveland AS Breese esas acai oi 16528 

OCR Gh ald es ai Sccicie 16389, 16756, 16792, 

16811, 16904, 17285 

(Groptinns (Ce IBS ess Ue ono bosoEigese 16223 

OLA SO Ae A eee oaoeoce 17390 

Colorado Smelting Company.----- 17220 

Columbia Chemica! Works...----- 17240 

@Womertord sirAR teense ato. om sales 17701 

Commissioner of Chiapas.--- 16523, 16908 

Commissioner of Mexico.....+...- 16895 
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Accession 
number. 

Commissioner of Venezuela...---- 16682 

Conboie, J. AS ce. Sp ebeediddooddcece 17103 

Conklin, W.A. (See under Central 

Park Menagerie.) 

Connable, R., & Son 
COnGVernC sass sem ese roe cs ess eee . 17515 

Cook, Prof. George J ...--.---.2.- 16254 

WOOK WI real tae oie ahanteratatat ee aloes 17575 

Cooper, William B .......... 17180, 17454 

COA Dae ee beens sac soodsdses 16546 

Cornack,; Miss: a yAGis tas smoclsamerars 16579 

Cornell University ..-.-.......---. 17132 

Coros, Abrahams ses seca 1665: 

Court; Hamilton= ce. ossaaeeaatesee 16399 

Cowles Aluminum Company ..---. 17353 

Cowles, Mrs. Irene S -.-...... 17544, 17561 

COX HOMES Sy sea eee elise ue 17401 

Crabtrees Gs) Moe ee ee ae 17168 

CTeEA ET ates On tea or ele Met ey REN 17566 

(Ciena. \Mvaldbenn, Ae eo Seb oeso - 17587 

@romertordsy li Ave = 2s se ates aie 17701 

Cropley,, Maunicerc. sole eseeee 16816 
Cromiley,Wits Me Be. ese cee OMS 

Crowiloysiye asses seals eee ateeee ets 17215 

Cummins. James) Besar Beare eal 

Curis olny celine aaa 17615 

(CATE DISS ey) 6 Ga Sa a Oe aa Ses 2 16794 

TOE NUD seh yan Olas se) Ses RIN Te A eS 17306 

Dally Mrs) Carolinet sot. uceeese 17429 

Dall, William H .. ....16694, 17306, 17315, 

17430, 17458, 17462, 17491 

Daniel wEriSesson. PN er aes ie 17060 

Davidson: vA Hs. sae. lee Bey Ab AUgsyy 

Dawson, Mrs. Kdgar.---.5 22.2. .2-. 16905 

DABerry: (la. eb kines oe ch oe Uae eee 17682 

Deane. James) sss soa see eee 16772 

Deane, Walter 222. 3.22. eens eo 

Deatheridee,\ J. Bre 2ssse ue eee 16273 

Deer Me HDS ys cieae) sete a eyes 16634 

DelaplainessW. Was ceceacene soe) hOd58 

Dennison Manufacturing Company. 16232 

Deovien Ss Omeste coe Ue a eee 16320 

Department of Agriculture........ 16259 

Department of Education. ........ 16311 

Department of State.-.-. 16485-16483 in- 

clusive, 16490-16496, 16498-16501 in- 

clusive, 16515, 16516, 16519-16522, 

16524, 16527, 16529, 16531-16550, 16560- 

16569, 16572-16575, 16587, 16588, 16590- 

16592, 16599, 16610-16612, 16614-16617, 

16634, 15645-16654, 16658-16660, 16734, 

16786, 16787, 17033-17037 inclusive, 
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Owen RSS soe 2s Se eee 16289, 16685 

Palmer, Dr. Edward... ..-.-.. 16919, 17111 

Palmer, Hon. Thomas W......-..-- 17498 
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17054, 17064 
Perez, Prof. F. Ferrari. . 16664, 16667, 17139 

IPE Ay NGI 8 tage coo\gonn ooeesod asOdKC 16410 

Reriiys ils ae caveaistccwisiaeeitel coins 17626 

Peters; Henry: -222:52-0c3-ee-ec~ 17051 

Phares;-Professor.s.-.2-ceaedeees 16961 

Pickford, Walter W.--..-- Side ciafekes 16925 

Pillman a. Jie sae se 5) sooo teens 16541 

Plongeon Wrienss see eee 16655 

Poe, BE jo cccsec side ceoeeieees 17592 

Posy, Felipe sii scesesiaet= ceesasieee 16292 

Police Department, New York .... 17198 

Pollock, JohniS toesierae citeets 16586, 16623 

Porter, General Fitz John -.....--.. 17198 

Post-Office Department -.......... 17569 

Rotter wk Eleccees) ase tee eee 17610 

Powell, MajorJ. W. (See Bureau of 

Ethnology and U. 8. Geological 

Survey.) 

IPOWED Wass cma sie= 15 ceete shee ate 16720 

Powers lia Cr scm erscmeeemeets 17342, 17474 

Ih INP sboseeesene 16246, 16510, 16983 

Prescott, Hranlal C= le aseeecesiaase 16267 

Preston, :H. Li.-...-.ss2t seisbeaeese 16383 

Preston; JiaWecess--tceteeeiseteeee 16378 
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Public Museum Institute of Ja- 

MaC tease ae detcletoyaereten vO 

Queensland Museum...........--. 16924 

Qui nani VAs svete eteee sleet 16422 
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Rapsdale iG. Hos sacs cee lene ces 17134 
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iEveura aR Cy et VS 17395 

Randolph, Norman V !.2:.0. 2 -<-< 17452 
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Reekiess Mra. Hissssasa sss tases 17455 
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Rexibus yee Liss ciwaccee see ccoeee 16356 

tong OD) oie) 1 ae ee aes 16502 

Reynolds, Mrs. Admiral........... 16620 

Reynolds, Miss Eleanor........... 16619 
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Rice, Prof. William North ........ 17097 

Richmond); Charles W.=-2-. i: 16812 

Ricksecker, L. E..... Sop goeeusee 17636 

RidowaysJOClass.sscsss cock tees 16706 

Ridgway, Robert.........- 16212 (16271), 

16448, 16578, 17281 

HileysuCINiias Sons se se see shoe 16738 

Roberts, pGeorge) Wi. sss sseoen cesses 16761 

Robinson) Chauncey-s2-ss2scesee- 16799 

Robinson Russell fos2ss soc e sce 16903 

Robinson, Prof. Thomas. ......-.... 17479 

RockwMilesr-sacotaae tes sce 16452, 16674 

AOC Cy AMWiewlasncc OOfa cen scecleecc 17218 

ROCSLEL wh peices ein ayee ee lLO207, LOeOD 

Rogan, James W 2:...5.22.02 16216, 16454, 

17536, 17618 

ROA, eo ON. beat eaoaccieaaisoe 16678 

Roxers:, Hons JohnsHice-~ + oss cece 17541 

ROSGES HONE ss cect te inine alte eee 17413 

Roller) Maticcccetececlecs cee 17577, 17578 
OSVOLOUPN pJin snninas seashore 17518 

Rosecrans, Hon. W.S......-. 17562, 17591 

othe; WalliamiG:2-2s-sceeses eee. 16837 

Ruby, Charles---.-s2<- 16397, 17080, 17121 

Hush; Draws Hi jcsso- cesses 16340, 17068 

Russells J.C sssce seescs sees 16581, 17122 

Malley PO Pei soos ts asso peeves cabs 17627 
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Sampson jh ware seseh soc - 16340 

Sandlin RBs. sce ee 16357 

Sargent, Mrs. Epes................ 16941 
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Savage, D. W., & Co...... ---.---. 17549 

SAW VOL Dr. ON sae aes 16888 

Sawyer) Miss FH) suAiseeacetn anes eee EGb2O 

Sawyer MiB oo waeic cen ceicmte ee ees 16626 

Sayles Urns ae rs he ae 17343 

WaVROGe GEO PO sas sansa. aoe ees 17316 

Schafer» Harrisvand) 2022) es 22 17211 

SchetilerwhvAt ee ae cncelcecene 17614 

Schermerhorn, John C.-..-....---. 16398 
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SchindlervAC Aenoeeensaee es eee = 16910 

Schlegelmich, Erdmann.-.-....-... 16604 

Schiey.Rhomasiese. see sicane nes 16458 

Schmidt, Charles D.../...2....- ~.- 16582 

Schneck; Jisoa cas om aaaaiece ne 17282 

Schoeller; MelixtHiche=ceeee ees ee 16996 

Schofilers Wey Oo) CON eseete cee 16549, 16616 

Schiwalby Carle cccaccstceccasece 16487 

Schwarz vate cove cstccnesereee 17304 

Sclater rig dutsecteee ciecoae 17091, 17548 

Scott; Alexanders -sascee ose ieee 17450 

Scott, Johnie ssceccceseseeeeeees 17579 

Scott Samuelesse-oeeeeaeeas 16390, 17074 
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Sebring) Wiel sco oack oscmecee cere 17027 

Scebohm, Henry..-- --sss26 16324, 16989 

Sellers Georgze) Bis esjsse seater 17329 

Sellers) John, (& SOns-o-cseeecisece 17705 

Sener, Sy Msc iets savs satis Sea ow ee 16211 

Sesstord.; J Osepilecene acetone ae eee 17328 

Settles. Ja Gissscascssieaeecsees este 16391 

Shackelford’ Mast Ry Biseocecseees 17432 

Sharp lewis he sascncises caers snes 16241 

Sharpe, R. Bowlder..---. -... 163810, 16885 

SharplesiRy Beijcsccirs soe eee ees 16917 

SIS WaiWVNs Se rors Statcisete create eens 17402 

Shelley, sHlon) © Massa esse eeeaae 16299 

Shepard; ACh seeceme acne wecnce 17294 

Shepard CoWirecrcsesaeleoe area 17063 

Shepard); James) sccccesatecsce aes 17105 

Shepleys/bs Aww <ccicceo sess eeee ae 17603 

Sheridan, Lieut. Gen. P. H .....-- 16717 

Shoup, Col. George L-....--. -16247, 16433 

SHriver) DOWard saeeeoeeee ene eeace 16386 

Shufeldt, Lieut. M. A., U.S. Navy.. 16307 

Shufeldt, Dr. R. W., U.S. Army -..-16215, 

16221, 16360, 16364, 16446, 16793, 16819, 

16901, 17110, 17671, 17680 

Shufeldt, Commodore R. W.--.---- 17442 

Shuping; Mrey Billinoys22 .. 252 .5+s- 17517 

Sienknecht, Dheo=.sesose .- ose 6 22 = 16462 

Siman: Hi sjoserececieecseotcse 16982, 16988 

SiIMONSONG Disa sooaysccce seen s eee 16305 

Simpson, Charles T .......... 16630, 16869 
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Sinks; Mrs: Jiuliia)..--eeseeee cee 17519 

Sisimmer; WH 22 See ee es 16463, 16481 | 

Slaney wRichards.2222e 82 see sess - 16676 

Smollthe Erase ie oe eee AB 16428 

Sutiti Hvis see 16283, 16376, 16909, 17055 
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Smith, John B.. 16420, 16665, 17077, 17221 

Smith yDr Te Bees ees ee ee et 17236 

Saat K Oe ee ee kre Le yee 16318, 16380 

SOTb TAL Sees ln ee er ee 17534 

Smith Maddlejonsce os seeees eeeeae 16280 

Smith, Miss Rosa..--.. 16218, 17632, 17642, 

17653 

Smith, Sanderson...... 16449, 16821, 16854 

Smitha; Wits 21 Osos Shee ee ak 16899 

Sunnhl WheAS se. Soccleet eee Ok 

Smithsonian Institution...-......- 16897 

PUI Uilipd dws teSe aa aoeeGeE see es eor 16477 

Siow) Dr See cece ci resis aoe see 16896 
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Sonora, Governorof.-.. ss ceeieeee 16997 

Spainhour, J. M....-....----16341, 17307 

Spanelers |Georvetesseeeseenieeeee 16430 

Spameler et i. os chen gee ees 16946 

Spamow subs C2. soe ese aere aes 16483 

Spateter VProfN eee eas eee eee 16253 

Spauloinie we Wares sence ses t aia 17607 

Spelman) James J 2222 s520.-.--cl2-s6 LO955 | 

SPENees WiepAyseneccn cimsinsi sees wea 16965 

Spimdels Weare 2s 5 as Asche 16335 

Spraeue, WoOracioy J) ses see eset 16468 

Staller By els Sees ee ae 17599, 17693 

State oleAmkcansase Jf ee tee wee aoe 16509 

State of Minnesota... 2-2. 2.25.2 16511 

St. Clair Mineral Spring Com- 
pany 17669 

Stearns, Frederick, & Co....16818, 16839, 

16847, 17199, 17275, 17469, 17616 

Steams, KR... -- <2: 16300, 16309, 16394 

Stearns, Silas) 22222 22.022 2 17a Aas 

Steedman, Wo Grwi--ea-s ees 16826 

Stejmecer Dr asec 17185, 17244, 17389, 

17465 

Stephens. cAgMima cso Sao) ee Sete See 17347 
SceMliens vi eeeeisets ase Soe whacee 17376 

Stephens iW. vey yrs nee ee ae 16266 
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Stevenson, Col. James (see Bureau 
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Stewart) Mhonragey 2: 2! uae s > 22 ke oreo 

Stickley, Worth 16476 

Stillwell, C.O 
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Stone; DiwightoDes2 2 secs seeeeecee 16992 

Stone; vElvingstonesa- -e-ose eee ee 1744 

stonestreet, George ID) 22552222 2: 17159 

SbVeShe yD es ase ose cet 16890 

Stuart, Harry: 222.2 jaca see 16798 

StmartyJeandiwe socco cesses sane 16544 

Studebaker ‘& Broz 5224222- -2a- 16809 

Studer, Maj. AsGjc-cn2 a2 -2 16555, 16640 

Sutherland, John + o4--eee ears 16350 

Sabtony Wi) Bost oO ee ee ee 16860 

Swan: James Guess cicecbi as 16405, 16683 

Swash,Jis Cie asct® sacGee soe Se 16255 

Siwieanys CNW ossicles yoae ayaa 17227 

Swit, Miss: MollieiO= 2s 25-5qe ses 17526 

Symons, Captain Thomas W...-.--. 16589 

Tarnmmien Hs Evie. 78s Sasser ee 17269 

Taunt, rent, $e eas soe oe 17986 

Taussing, Mrs) AG os 2502 ese ee 17356 

Taylor; Emzyy 2-6 csceneese esos 16439 

Taylor, Pred) Wresoccn ses a ee 17330 
Taylor, Jc Ac sissd sso sa eee 16625 

Taylor,.. Wwe ary: tetas ease 17570 

ROTA oie 2 dep steiceieuse seem aaee er 16966 

Phompson, vd wardimeeseseae ea seel 17416 

Thompson; JN, Ay ssa A@nossoc 16323 

Minocovand) Violio/— 4.4244 oe eee 17499 

Tison, Walhet sncscckeasee ceo eeee 16533 

Toeptter, Grawitz & Co .----.---- 16613 

Tolbert; GeorgesvH s225 52552324. 17470 

Tomschik, MAP ad Soneiesoe- eee 16722 

Rorsey, Dr Hi Gaccce. sees eweee ee 16432 

Powmnsend))C Hale. ereseice 16914, 17146, 

17444, 17690 

Townsend, James tienes sees 16461 

(binges RM S)co6 5 peeebao Gone ace sonics 17456 

rues FSW) ssees eet ase 16416, 17438 

UMetien Wig Cr eA pe oods cass eoas oka Soc 16850 

rues Overholt) d& Col-252 25 ee ae = 16308 

TERUMLOUr yD) feee cioce come meres 16898 

bots July Wetes aoe meget: 16707, 17439 

Turner Jesse Ji--2 hae er eee 17186 

ime yale eee See eee 16363, 16727 

Miprtgs bee iad eee see eects JE: 
Tweedy, Pranks.) 2:01. 2 Sse een 

LOM dU ee Seo See sce coo edo == 16368 
WeaSnCoast Surveys. -e-essese es 

U.S. Fish Commission .-.- -- 16334, 16689, 

16712, 16716, 16737, 16760, 16778, 

(16789), 16804, 17140, 17205, 17264, 

17291, 17399, 17400, 17431 

U.S. General Land Office......---. 16213 

U. S. Geological Survey, 16227, 16265, 

16609, 16797, 16870, 17122, 17138, 

17166, 17169, 17172, 17192, 17261, 
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U.S. Geological Survey—Cont’d. 
17274, 17283, 17284, 17301, 17317, 
17327, 17365, 17366, 17447, 17448, 17497 

ii piomyJosephig’= -— sce = saa 17623 

Mallemtines hes sess ee sae ae een 16724 

Vaneburen Lhomastbe os ---sase= 16514 

\Witont (ONGC) UD Nee OB SAE Bro ore 16517 

AN EKG CR dl) Sea a eee Bee eeeicbeas oe 17175 

Wei kemlatirdicy Wire oo sate c\ceucieierecias 17133 

Walcott, C. D-..16783, 16807, 17283, 17288 

Miva as. Gin OAR ARB ae seh ec se 16270 

Walker, John K..--.... 17104, 17277, 17702 

Walker, Jolin (hose sclsccs wecrelete - 17335 

Walker GieAls a2) sehantese sere 172238 

WiIKOP a Seu aise Ucn essen OGS 

Walker iwi. E ss ee Usual Ssssmaas 16969 

Weailllace, Charles 2: 2.22252 .2-- 2 L729 

Wialter Samuel se seeeesieria = 16263 

Wardbandstowelll 22. sec saen 17189 

Wands samlesvArss Jase cc sect sacs 16336 

Wares TMi ' i& Comstes sssen saecss 17514 

iWrarina on) Cs Es. Pees eee ces 16258 

Wistnren yD) iit eullseye sees sieve 16780, 17149 

Watkins, Rev. David F...---..2-. 17295 

Watkins, G. W.. .--.--16891, 16934, 17708 

WViAwSON MO MMES 5 cee oie ate oles 16834 

AWALESOM Ne ONM ere as sae cn ac eerse 7490 

Waynes Antihiey- ajecey-sice scclc' 16576 

Weaver Mrs. (e As ook SS seee ks 17188 

Webb; JohnjS2 22256222 16310, 17582, 17593 | 

Wiedewoodi& Colm ae. ss cise see 

Weeden, W. C-..- .16373, 16385, 17629, 17699 

Wieldenbach, Henry sce. sc ssc ers 17449 

Weimar) Olin! disse smasidee sss - 16234 

Weisbach IR vi @CODn ees Hewes one 17643 

Wielchs Drs Deere acaeree ati pees 6489 

45,2) WATS DS) Seige GO ere Sree ere a 17600 

West Prussian Provincial Museum. 17638 

Wetherby, Prof. A. G ..-.... 16857, 17067 

Wikarton;soseplis-socsemasaeee eee 16315 

Watley, NeW: ss .0 ek erento: 17495, 17597 
Whedon Ga Ticsscee ese Fe to ae 17360 

Wheeler, Roswell S., jr-..... 16967, 17112 
NWihitcomb) Oliveris:stss-sseseee se 17537 

WihitemDr2@; Ac ose ceees eee L789: 

Witte mC Sitian: 2s). She eens ser 17086 
WHIbe NEI SL tebe ee eeee awe ee 1662) 

WihtitéheadeT. T3225. tee 17589 

Wihitloclks JohnwPis soe sees esse 16330 

Wieoms ohm B, -- ystems ee 25 16480 

Whlleox  WeeAS <2. cin Yes 16948, 17337 

. 16605 | 

$11 

Accession 
number. 

Wild, Mrs: Wdward A. 2-224 .2-25.:2) 16784 

Wiley. Capt. Walla (ss. 2 netesey 17337 

WAI KIMSOD MBps cctcee aoe sae 16621, 17481 

Willcox, Joseph -.... .16764, 16829, 16931, 

16932, 17424 

\WUU eras NS Ie ba ee see oe 16624 

Williams, Capt. John -..-.-.-.16482, 16790 

WG ERTANS SVV ioe ata) ercters oe oyna le 16316 

Willimantic Linen Company..---. 17310 

Wilmington Oil and Leather Com- 

DHNIN Seombd at Bed dodess aoa soc 17445 

Watlnioti Samia eae ey acter pee 16687 

Wilsong Miao e speci aete ares meres 16583, 17052 

Wilsomel Coli aii eeia se seers 16294, 16506 

Wilson, Thomas. .... -.16233, 16442, 16864 

Willson, "Wi. Hse Sos set ee 17530 

Walsons Elon. Wie lasses] ne ateee= 17505 

Wiltse: Jieromesss: 2. cos sse esos 17673 

Winchell, Prof. N. H.. 16457, 16511, 17065, 

17226 

Wane MiisstiMibs Di pateats sstefelee ete ee 16412 

Wanter;Jiohnell scree mere sesecete 16549 

Witzely Predenrick #2 serena scene: 16805 

Wolcott: Allen Dea te ee ss= 16445, 17237 

WOlttan © Wy) piace ieee eeeereteeere 16859 

Welz, 4G. WW L--_-- --2 2-2 17440 

Women’s Art Museum Associa- 

WON Saodoo decade sdesend suoan.cscc 16362 

Women’s Silk Cultural Associa- 

TNO Se cieooro BEE OeonsSaEc anos 17574 

Woodcock, Albert) 33.5.-25--)-- === 16787 

Woodrufii due wisubyce. i. seco. 16916 

Wioolfeprenry DE ees ose nee 16827 

Wooster, A. F...-..--- 16908, 17355, 17415, 

17421, 17475, 1718 

Worthen, Charles K.-.16319, 16414, 17362 

Wirieht,.De Wij Messcte. -neeceesees 16419 

Nii eied allel en Nila eS SeoGoreeso Seo sc 17494 

WivlleniGett ese sctistae se tnocetacmic 17420 

Yarrow (Drew sooo asleesets 16752 

NMEATES VOUS lee Sees wisee ee eee etemiays 16507 

Meaitimamy Witwsteeeiccrcaeiemerscice sen 17372 

Yehime, Commissioner for...----- 17028 

Mierke arAy Linens sete ayaaisietataiate= 16693 

Youn ow DiC lesa kicset seecee os els 16279 

Zapriskie, Rev. Ji; Lis. 5-/<-- 17128, 17155 

Zantzinger, D. W...... ~--.- 16692, 16721 

ZeledonsJOs6uC hasecieccice ates 17305 

Zoological Society of Philadelphia. 16312, 

16375, 16618, 16820, 16851, 17098, 

17197, 17290, 17460, 17700 
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Abbott, A. N., archeological specimens received from ........0-....---------- 54 
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Abbott, Dr. Charles C., sends paleolithic implements ...-.. 5.----. --2--- 22--2- 101 
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Aboriginal American pottery, review of work in department of. .--........... 3 
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LIM POLLANG, ACCESSIONS OL mesma heciesetae easels eeise eee 97 

Academy of Natural Sciences sends specimens of meteorite -...--...--.....-.-- 237 
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Agassiz, Alexander, collection of deep-sea fishes from -.-.--...--......-..---. W?/ 

CO-Operabion Of ease ee aaa seee sian aences see cee aet 203 
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reptiles romprherbahamasicollected! Dyiemcsce escapee seas eieeaelsee 165 

“ Albert,” dissection of the elephant, and shipment to Washington .---....... 44,45 

Aldmehs: Charles spresemts stone, pesblesas vas. - aces eee ele eae eee) LOS 

Aleutian Islands; ethnolozicaltobjecsts from) 2-cj<s- 4 ---see 5-5-1 ee eiseecee sce 91 
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