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PROCEEDINGS 

OF THE 

ROCHESTER ACADEMY OF SCIE NCE. 


VOL UM E 1. 

TENT H A N " U AL ~ I EE TI NG . 

In the Academy H all, R eynolds' Arcade. 


The P res ident, Supt. S. A. EL LIS, in the chair. 


A special commi ttee, appointed at the prev ious meetin g, to con 

s ider the matte r of reorganization of the Soc iety, p resented a verbal 
report, recommending in substance, as follows : That the ann ual d ues 
of the Soc iety should be inc reased to five dollars; tha t the stated 
meetings should be held twice each month . and that the Soc iety should 
publish its p roceedi ngs. 

After di scussion, the report was adopted . 

It was vo ted that a spec ial commi ttee be appointed to revise the 
Constit ution and By-Laws, and to repo rt a t a spec ial mee tin g to be held 
at the call of the P residen t. The commit tee was constit u ted as 
follows : S. A. Elli s, M. L. Mallory, J as . E . Whitney, H. L. Fairchild . 

The election of offi cers with all b usin ess of the annual meeting 
was postponed until th e matter o f reorgani zation should be determined. 

Ad journed to meet a t th e call of the P residen t. 

I , PROC. R OCH . A CAD . OF Sc. , ' · 01. t , )'l ay. 1890. 
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SPE CI AL ~ lE ETIN G . 

Called by orde r of the Pres id ent, for the purpose of recelvlll g 
and actin g upon the R epo rt ot the Co mmittee on R e vi sion of th e Rules. 

The P resident, Sup t. S. A. ELLI £, in th e cha ir. 

The committee, a ppo inted J anuary 14, to revi se the Cons tituti on 
and By ·Laws, submitted the following printed report: 

To tltt. Nochesler Amd<,lIty of Science: 

Your committee, charged with the duty o f prepanng a rev ision of the Constitution 
and By .L:l.\vS which should in ~orpo ra te certain provisions, hereby submit Iheir report for 
your cOll5ideration, includ ing a prin ted copy of the proposed ru les. 

The committee feel that i: is proper and desirable to summarize a few of Ihe prinC Ipal 
changes enlbodied in the revision, and the reasons therefor. 

I . COllcentration . It is beEeved to be desirable to unite the varied sc ientific talen t of 
the city m a single, siron~ , comprehensive organization. The tendenc y of workers in 
similar lines to form assoc iations by themselves is recognized, however, and the partial 
ad vantages of that plan are aclmitted . Uut it is believed tha t the Sec tions can be so 
related tu the larger organizat ion as-to combme the advantages of both syste ms; and it is 
proposed to give the Sections suffic ient li be rty to enable them to privately carry on their 
spec ial work, but at the same time to bind them closely to the general society. See 
chapter VII of By.Laws. 

2 , Centrali zation of control . To give the chief cont rol, in all d irections, to one 
General Committee, herE: called the Cuuncil , which will result in g reater unity, harmony 
and permaJ,ency in the work of the society. The Council to be large enoug h to fairly 
represent all illterests, and all Sections ; th" Spec ia l CommIttees to be responsible to the 
Council. See article VII of Constitution and cha pter IV of By. Laws. 

3, Purposes of the Sotiety, The special objects of the Society to be accomplished by 
the readmg and d iscU5sion of papers, the publication of scientific re,ults, the exhi bition 01 

scienti fic material, the accumula .ion of a li brary and collections, and particu larly the 
study of the Natural History of this region. See chapters VIII, IX and x i" of By-Laws. 

4. Self- Support. The membership charges to be high enough to give a modest 
suppurt to the purposes of the Svciety, and the Publications to be distri buted to the paying 
members. See chapters XI and X III of By .Laws. 

5. Control of tl,e Society. By the establishment of the order of Fellows for the 
reception of the scientific members, and the keeping of the organIzation wi thin the ir con
t rol, the lalter may n ot be a lienated frvm its purpose. See articles III, VI and VII of 
constitution. 

M. L. MALI.ORY, Clzairmoll, 1 
S. A. E LLIS, ~ COlllmittee. 
JA~IES E. WHIT'i EY, I 
II. L. F A IRC HI LD, J 



3 REVISED CONSTITUTION. 

CONSTITUTION. 

ARTICLE I. 

NAME. 

This organization shall be called the ROCHESTER ACADEMY OF 
SCIENCE. 

ARTICLE II. 

OBJECT. 

The purpose of this society shall be to promote scientific study and 
research, and especially to gain and publish a thorough knowledge of 
the Natural History of that part of the State of New York in the 
vicinity of Rochester, and to make permanent collections of m:lterial 
in illustration of the Natural History of that region. 

ARTICLE III. 

~[DIBERSH[P. 

There shall be four classes of members, namely : Active Members, 
Corresponding Members, Honorary Members, and Fellows. Active 
members shall be such as reside in or near the city of Rochester; 
Corresponding members must be persons actively engaged in the culti 
vation of science and residing at a distance frem the city of Rochester, 
and their number shall be limited to one hundred; HOl/orary melllbers 
must be citizens of the United States and dis'tingu ished in science; 
their number shall be limited to seventy-five; Fellows shall be chosen 
from among the active members, in virtue of scientific attainments or 
services. 

ARTICLE IV. 

PRIVILEGES. 

Only active members and fellows shall be entitled to vote or to hold 
office in the Academy. 

ARTICLE V. 

ELECTION OF ~IDIBERS. 

All members and fellol's shall be elected by ballot, and the affirma
tive votes of three-fourths of the members and fellows present shall be 
necessary to elect a candidate. The names of candidates shall be pro
posed in \vriting, at least tlVO meetings previous to balloting, and must 
recei ve the a pproval of the Council. 

• 
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ARTICLE VI. 

OFFIC ER S. 

Th e o ffi ce rs o r" th e Academy sha ll be a President, First Vice-Presi
dent, Second Vice-President, Secretary, Correspondin g Sec reta ry, 
Treasurer and Librarian, who shall be chosen an nually, by majo rity 
ballot, at the first stated meet ing in th e calenda r year, and shall ente r 
upon their duti es at th e next meetin g. The President, Vice-Presid ent s 
ancl Secre taries sha ll be fe llows. 

ARTICLE V II . 

CQUl'I C IL. 

The Council, by whom all business to be brought before the Academy 
shall ordinarily be prepared, shall consist of the officers of the Academy 
and six Cou ncillors, of whom a t leas t three sha ll be fell ows. 

The Coun c illors shall be e lec ted by ballot at the first sta ted mee ting 
after the ado ption of this articl e; two to se rve for one year, two for two 
years, and two for three years; a nd a t every annual elec tion th ereafte r 
tll"O Coun c illors shall be elected to se rve for three years. 

Vacancies in the offices, or in the Co un cil , occ urrin g in th e inte rva l 
between th e annual elections may be fill ed by specia l elec ti ons at a 
regular business meetin g, provided notice of such elec tion shall have 
been give n a t a precedin g regul a r bu siness meeting. 

ARTICLE VIII. 

QUORUM . 

T en members at an ordinary meet in g sllall form a quorum, and 
fift een at a special or regu lar bu siness mee ting, a majority of wh01l1 in 
either case shall be fellows. 

A RTICLE IX. 

BY - LA WS. 

By-Laws fo r the furth er regulat ion of the Soc i e t~· may from time to 
ti me be made. 

ARTICLE X. 

A L T ERA TlO:\S. 

No a lte rat ions sha ll be made in thi s Constitution except by a tll'O
third s vote a t t\\'o successive regul a r business mee tings, af ter full not ice 
of the proposed changes or amendments, and th e d a te of votin g, shall 
have been sent to a ll the members and fe llows entitled to \·o te. 
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BY-LA WS. 

C HAPTER 1. --0/ !~fellt?.:rs find Fdlo ;vs. 

I. No person shal l be considered an active memiJer until he shall have signed the 
Consti tu tion and paid his initiation fee; and unless the candidate shall comply with these 
conditions within three months from the date of his e lection, such election shall be void. 
No member in arrears shall be elig ible as a fe llow. 

2. A resident member or fellow removl11g permanently from the ci ty, may, on givl11g 
nOtice thereo f, and on payment of his ar rears, become a corresponding llIember; and a 
corresponding member who removes to the city, with the intention of maktng it his per
manent reside nce, sha ll cease to be a correspondlllg member, but may become an active 
member on complying within six months with the provisions o f the first section of this 
chapter . 

3. Persons over t6 years of age may be elected members ; but members under 21 years 
of age shall not be entitled to vo:e or hold office in the Academy. 

C HAPrER II. -Of Palroll,' flud Lifd 1l1emb,,,.s. 

I. Any pe rson who shall have rende red illust rious se rvices to the Academy or con
tributed at une time five hundred dolla rs, may, upon the recommendation of the Council 
and a th ree- fourths V'l te of the Academy, be elected a PATKO~, with all the privileges of 
membership except voting and holding office . 

2. Any member or fellow may become a LIFE ME~tIlER by contributing at one time 
one hundred dollars toward the permanent fun d uf the Society , and shall therea fter be 
exempt frolll annual due, and assessments. 

CHA PTER IlL - Of O./Jicers . 

I . The Presiden t, 0 " in his absence, one of the Vice- Pre,ident>, or in their absence, a 
Chail'lllanjro ti'mport: , shall preside at allmeetin~s of the Acade my, and sha ll have a 
casting vote. He shall prese rve order, and shall decide all parliamentary questions, sub
ject to an appeJ.I to the ::;ociety. He shall appoint all committees alllhori zed by the 
Academy, unles, ot llerwise specially orde red. 

2 . The Secretary shall be present at all mee tings of the Academy , and keep a record 
of the proceed lll gs thereof. He shall uke char~e of a ll papers and documents be longing 
to the Society; shall keep a correct li st of membe rs and fellows ; shall notify all resident 
mem bers ,md fel lows of their election, ancl committees of their appointment; and shall 
give notice to the Treasure r and to the Council of a ll matters requiring their ac tion. 

3. The Correspond ing Secretary slull be charged with the correspondence of the 
Academy. It shall be his duty to be present at all meeting' , to read all communications 
made to him ill his officia l capacity; to keep a book in w'hich shall be recorded the cor
respondence of the Academy, and the names of all corresponding and honorary members ; 
to lay the sa llle on the ta ble at all regu lar mee ti ng' the reof; to notify corresponding and 
honorary members o f their election; and to report to the Academy, at the annual meeting, 
the state of its correspondence. 

4. The T reasurer shal l have chai'ge of all moneys belongin~ to the Academy, and, 
llllder its orders, of their investment, and shall give 500d and satisfactury security to the 
Society for the fai thful di sc har~e of the trust. He shall collect in itiation fees , annual 
dues ancl as,esslllents from all members and fellows, a ll subsc riptions made in behalf of 
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the Academy, and any incomes that may aCCrue frOlo the property belonging to the insti . 
tu ti on ; shall report at the business meeting in J anuary the names o f members in a rrear,; 
shall give due notice to the Soc iety o f the exp iration of all policies of insurance that may 
be effected on its property ; and pay all debts against the Society which shall have been 
audited by the Committee of F in ance, or the di scharge of which shall have been orde red 
by the Acade my at a regular business mee ting . H e shall furnish the Commi ttee of 
Finance, on due appli cation, with such information of the state of the funds as they ma y 
req uire ; and shall re port to the Aca; lemy, at each business meetin :; , the cond ition of its 
finances, and, at the annual mee tin g , the recei pts and expenditures of the entire year . 

5. The Librarian sll111 have the immediate super vision of the Library, unde r the au· 
thority of the Library committee. All accessions to the Library shall pass through hi s 
hands and he shall ente r the titles to the same in a suitable book ke pt for that purpose. 
H e shall inde libly stamp eve ry book, pamphlet, pape r or other matters, with the stamp 
ot the Society, as prescribed by the Libra ry committee or Council. He sha ll pe riodIcally 
m3ke a detailed report of accessions, and, at the annual meeting, shali m:l ke a report on 
the condition of the li brary. 

C HAPT ER 1\'.- 0/ l ite COllllcil. 

I. The President, Vice· Presiden ts and Sec reta ry of the Academy, shall hold the same 
offices in the Council. In the a bsence of any of them, officers p ro tnllpon may be elected . 

2. The Council shall meet at lea ,t once a month, wi thin ten days preceding the regu · 
la r meeling of the Academy. Minlites shall be kept of its proceedings, which may b .. 
ca lled for at any business meeting, llpon a vote of the Acade my. Matters of a stri ctl y 
personal nature, however, need not be entered on the minutes of the Council. 

3. Five member.; o f the CounCIl, a ma jori ty of whom shall be fellows, sha ll constitu te 
a quorum; bu t the Council may a ppoin t an Executive Committee, or business may lJe 
transacted at a regular called meet in g of the Council at whIch less than a quorum is pres· 
ent, subject to the written approva l of a majority of the Council, subsequently g ive n t() 
the Secre tary, and reco rded by hi m with the minutes. 

4. The Council shall p repare all business re ferred to it by the Academy, and may p re · 
sent any other business at its d iscretion. It shall frame its own rules and regula tions, 
and de te rmine the lime and place of it s meet ings. 

5. T he Cou nCIl shall organize with in itse lf a Committee on No minations, a Committee 
on PublIcat ions, a Commi ttee on the Library , and a Committee on Fmance, to whom, in 
the intervals of the meeting of the Councit , all matters pe rtaining to these several subjects 
sh1.11 be re ferred . The ir ~ction shall always be sllbjecl to the revision of the Council. 
The names of the persons composin g these Commit tees sha ll be kept pub licly posted 111 the 
rooms o f the Academy. 

6. All business prepared by the COltp. cil shall be presented to the Academy by the 
Secretary, or, in his absence, by some other officer of the Council. But the Council may 
decline to present business at any mee ting at wh ich a majority of those presen t shall not 
be fell ows. 

C H AP TER V.- O/ Curators. 

I. The Council shall appoint five Curators, suhject to confi rmation by the Academy , 
who shall be the custod ians of the collections and apparatus of the Socie ty. 

2. The Curators shall be separatel y charged with the safe keeping and arrangement 
ot the several collec tions, and wi th the keys of the cabinets. Each Curator shall ha\'e his 
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particular department allolled to him when appointed. All regulatiOn> made by the 
Curators shall be approvecl by the Council before , uch regula tIOns shall come into 

operation. 

3. The Curator having charge of any di\'"ion of the collection shall alone be author
ized to select duplicate specim~ns from such division for the purpose of exchange or dona 
tion ; but no exchan "e or donation shall I)p. made except such as is authorized by a vote 
of the Council. 

4. The increase and improvement of the collections be ing the inducement to exchange, 
it shall be the duty of lhe Cura tors to reporl to the Cou ncil all such opportunities to ex
change as wOllld fa vor this objec t. 

CI-IAPn:R VI.-Oj (Oll/lIlilldS . 

I. The Committee of Finance shall audIt all accounts a:o:ainst the Acade my, ane! shall 
have the duties and powers of a COll1ll1illee of Ways and ~[e an s . They , hall report on 
tinancial questions referrell to them, whenever called upon to do so by the Academy or 
the Counci l. 

2. Committees for special pu rposes may be appointed whe" required . 

CHAPTER VH.-Oj Sections . 

I . Sect ions of "peclal branches of sc ience nny be established upon the written petition 
01 ten members, five of whom shall be fell ows. The request must be approve-t by the 
Council and ratified at a business meeting. Bllt if the petitioners fail to organize such 
Section within si x months of said approval all act ion relative to said Section shall ,be void. 
If an established SectIOn shall fail to hold a meeting or to report to the Academy iis pro
ceedmgs during any period of twelve months, it shall be the duty of the Secretary to in
form the Academy that it is ex tinct. 

2. Sections shall be organized with at least a Chairman and Recorder. 

3. Sections may increase the number 01 their members by election, but only members 
and fellows of the Academy may be elected to membership in the Sections. 

4. The Acade my will not be responsible for debts contracted by any Sect ion, or by 
any officer or member thereof, without the appr?val of the Council. 

5. All meetings of the Sect ions which are not private or working meetings, shall be 
held under the auspices and auth"rity of the Academy; but the officers of a Section may 
take charge of the mee ting of the Academy during the presentation of the scientific busi
ness of the Section. 

6. Papers read in Academy meeting by any Section shall be credited, in the Proceed
ings, to that Section. 

7. Each Section shall submit to the Academy at the Annual Meeting a report of its 
proceedings and work for the year. 

8. The books and sc ientific mate rial of all the Sections shall be the common property 
of the Academy, except in cases provided for by special ag reement. 

9. Donations to any Section 5hall be received as donations to the Academy for the use 
of that Section. 

C HAPr ER VIll.-Oj the }lluscllm and CO/li:rtiom . 

I. All donations shall have the name of the donors affixed thereto. 

2. All members sha ll have access to the Museum, subject to the regulations of the 
Academy. 
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3. All deposited specimens shall be labeled with the name of the depositor. and while 
they r~ mam as SllCh, shall be exclusively under the control of the Academy, and suhject 
to the same uses and regulations as the specimens belonging to it. 

4. )/0 person makin\( a deposit of specimens slull be allowed to remo ve them without 
g iving a receipt for the sa me to the Curator in charge. 

5. )/0 specimen contained in the :\!useum shall be lo~ned, unless by spec ial pe rmission 
of the Academy. 

6. The Curators shall arrange in systematic order all the specimens belon\(ing to the 
Museum, and keep a catalogue of the same; and shall report to the Academy at the 
Annnal ['I'leeting the slate of the property confided to their charge. 

CH APTER IX. - Of tlu Library. 

I. The Li brary sha ll be under the contro l o f the Librarian and Library Committee. 

2. No book slull be purchased, or oth~ I' expenses incurred for the Library, excep t by 
a recommendallon to that dl"ect signed by a majority o f the Library Committee, and rati
fi ed by the Councii . 

3 . The Library CommIttee slull designate such books as ought not to be removed 
from the rooms ot the .-\ cademy, and these books shall be marked on the catalogue, and 
shall not be taken out without special permission from the Academy. 

4. The Librarian shall be furni shed with a book, in which he shall keep ,\ regular ac 
count ~f all books borrowed and returned , by insertIng the name of the borrower and the 
book borrowed , and the time when taken out and when returned . In the absence of the 
Librarian, one uf the Library Committee shall keep thIs record. 

5. A member nut returning a "oh,me within two weeks, shall incur a fine of fifty cents, 
and twenty.til'e cents for each week thereafte r. 

6. An y injury done to works shall be estimated by the committee, and the borrower 
fined accordingly. 

7. '['he Librari:tn shall re port to the Treasurer, from time to time, the fi nes imposed . 

S. No member or fellow shaH ta ke out more than two vollunes at one till1e, withuut 
special permiSt!ion from the Council. 

9. On the fi rst Monday in June, all books shall be called in; and the Library Co m
mittee shall examine the Library, and compvre it with the catalogue. They shall note 
all mi SSIn g' books, and report the same, at the next mee ting, to the Academy. 

C HAPTER 'S... - Of klcetillgs. 

I. The Stated 1I leetings shall be hehl on the second and fourth Monday evenings in 
each month . 

2. Special Mee tings may be called at any time, by the President, and shall be called, 
if requested in writIng. by ten members or fellows. 

3. SpeCIal Mee tings shall be called by a notice sent to every active member or felluw, 
statin g the time at which such meet ing is to be held, and the object tor which it is called, 
and no business shall he transacted excep t that stated in the call. 

4, Stoted Meet in gs shall be held in such place as shall be determined by the Academy 
or Council. When meeting' are not held in the ruoms of the Academy it shall be the 
duty of the Recordin g Sec retary to notify all the fellows and members of the time a nd 
place of meeting . All bUSIness meetings shall be held in the rooms of the Academy . 

• 
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5. Visitors at the meetings shall 11e introduced by one or more members, and their 
names shall be announced by the President, alld enrered on the minute,;. 

CHAPTER XI. - O.! Pllblication. 

I. The public:ttiuns of the Academy shIll consist of the Pr0ceedin;s, an:l sllch other 
documents as shall be ordered by the Academy. 

2. The publLc:ttions shall be issued under the supervision of the C.)mmittee of Publi 
cation, and shall be furlllshed to member", fellows and subscri bers at such rates as may be 
determined by the Academy. Complimentary copies may be ,ent to learned societies, 
educatiunal institutions and public libraries, on the approval of the Council. 

3. )10 member or fellow shall pllblish any part o f the pro~eedings of the Academy, or 
any paper read before it, without the consent of the Council, Or by a resolution of the 
Academy. 'Written commulllcatiolls which shall not be accepted for publicatl<)n, or pub. 
It shed within a reasonable time, shall be returned to their authors when requested. 

CH APTER XII. - O/ tlte Publicatioll Flllld. 

I. Contributions may be received towards establishing a Publication Fund ; all such 
contributions shall be invested in United State, or in :-lew York State securities, and the 
inc,,,ne thereof be applied toward defraYlllg the ex pense of the scientific publications of 
the Academy. 

2. Contributors to this flmd in the sum of fifty dollars, or more, at one time, shall be 
entitled to one copy of all the scientific publicatiotls of the Academy appearing subse
quently to the date of the payment of their contribution . 

CHAPTER XIlL - O.! Illitiation Fees, Annual Dues, G~c. 

I. At the time of admission every active member, ~cepting women, shall pay into the 
treasury, as an initiation fee, the sum o! five dollars. Women shall pay only two dollars . 

2. The annual clues of eve ry male membe r or fellow shall be five dollars, and of 
women, two dollars, payable in the month of January. 

3. Members may compound their dues at any time by the payment of one hundred 
dollars, and become LIFE MEMBERS, thereby becoming exempt from all further charges 
or asses~ ments. 

4. Corresponding and Honorary ~'[embers shall b~ exempt from fee" dues and assess
ments. 

S. The Academy may exempt any member or fellow fr,1m hi s annu:tl dues, provided 
the proposal be made at a regular business meeting , be approved by the Council, lie over 
until the next regular busitless meeting, and all the member, then present agree thereto. 

6. If any active member or fellow, in arrears for annual dues or as-essments for over 
one year, shall neglect or refuse to liquidate the same within three months after notifica
tion by the Treasurer, hIS name may be erased from the rolls by yote o f the COllllCil. 

7. All contributions rece ived under the provisions of Sections [ and 3 of this chapter, 
as also those received from the Patrons, shall be invested ill Uni ted States or in New York 
State securities, alld the incume deri ved there! rom be applied to the general pnrposes of 
the Academy. 

S. Assessments may be levied upon the active me mbers and fellow.;, bnt only upon 
the recummendation of the Council, read at a regular busine.5s meeting, and a tw~.thircl s 
vote of the fe llows and members pre.5ent at a succeeding regular business meeting. As
sessments shall not exceed five dollars per memb!r durin ci any one year, alld women 
shall be assessed only two-fifth s the amount levied on men. 

http:busine.5s
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CHAPTER XIV.-O! Busimss. 

J. All bu.; iness other than such as relates imm ~diately to the cultivation of science, 
sholl be transacted only at the first meetin j of the m~>nth, -except when the Council shall 
report it as urgent, in which case it may be tran,acted at any meeting, prc>vided at least 
a week' s notice shall have been given to all members and fellows . 

2. The following shall be the regular order of business at the Slated Meetings:

I. Reading of minutes of the preceding meetin g . 
2. Names of visitors announced. 

3 Si ~ning ()f the Constitution by new member;;. 

4. Announcement of additions to the Library or Cabinets. 

5· Examination of material exhibited. 

G. l\'Jminations for membership. 
7. 	 Reports of Council, Officers, and Committees (of a bu , iness character only 

at business meetings) . 
8. Deferred business. 1 

Ne w busi ness. 9· 	 i Only at business meetings. 
lu. Election of members. 


1 l. Elec tion of officers. J 

12 . 	 Presentation and discussion of announced papers. 
13. Other scie,llific busllless. 


'4. Roug h minutes read. 

J 5. Adjournment. 


CHAPTER XV. - Oj Nominatiom all.i Elections. 

J. The Annual Elections shall be conducted as follows:

Nominations may be s~nt in writing to the Secretary, with the nam~s o f the proposers, 
at any time not less th an thirty days before the Annual Meeting; and the Conncil shall 
prepare a list which shall constitute the regular ticket. This list shall be furni shed to 
every active member and fellow at least two week; before the Annual Election, and be 
publicly posted during that time in the rooms of the Academy. But any resident member 
or fell ow shall be at libe rty to alter this li st, or to preplre another, and nominations may 
be made in open meeting at the time of the election. 

2. The ballots shall be received and examined by at least two tellers, appointed by 
the presiding ofticer at the A,\ nual Meetin". A list of the persons who have received the 
greatest number of votes of those present, certified by the tellers, shall then l:Ie presented 
by them to the presiding officer, wh ) slnll thereup :>n decla re the said persons elected to 
their several offices, and shall present the list to the Secretary, who shall enter it on the 
minutes and file it; the l.mllots sl1<.ll be destroyed as sooa as a certihed list is handed to 
the presiding officer. Officers shall hold over until their successors are elected . 

3. Elections for lnemhe rs and fellows shall be held only on the first meeting of each 
month. Resident members shall be elected as follows: the candidates shall be proposed 
publicly in writing at any meetmg, by a fellow or memher; and the nominations, together 
with the n~me of the person making them, shall be referrer! to the Council; the report of 
the Council shall be openly read at the ne xt regular huc,iness meeting, upon which the 
Acade my shall proceed to a ballot. Names of candidates for corresponding or honorary 
membership shall be presented by the Conncil. The affirmative votes of three.fourths of 
those voting , hall be necessary to elect a candidate. 
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4. Fellows shall be elected as follows: candidates shall be recommended to the Coun
cil in writing, with the reasons for such lecommendation, signed by the proposer; then if 
the Council see fit, it shall publicly nommate them at a regu lar business meetin g , and 
the names of such nommees 5hall be entered on the minutes, and then be posted in some 
conspicuous place durin g all meetings held in the rooms of the Academy, at least until the 
next regular husiness meeting. They shall be balloted for in the sa me manner as resident 
members. . 

CHAPTER XVI.-Oj Gen~ra' Provisiolls. 

I. No expenditure shall be incurred in behalf of the Academy, or disbursements made 
of greater amount than twenty-five dollars, unless authorized by a vote of a majority of 
the members and lellows present at a business meeting. 

2. Any member or fell ow m:ly be censured, suspended Or expe lled from membership 
for violation of the Constitution or By.Laws, or for any other offense, by a vote of three
fourths of the memGers and fellows present at a business meeting, provided that such dis
cipline shall have been recommended by the Council at a regular business meetil~g , and 
one month's notice of such recommendation and of the offense charged shall have been 
given the member accused . 

3. No alteration shall be made in these By-Laws, unless such alteration be submitted 
'publicly in writing, at a regular husiness l1:eeting, be entered on the minutes with the name 
of the member Of fellow proposing the same, and be adopted by two-thirds vote of the 
members and fellow5 present at a sub5equent business meeting, notice of the proposed 
change having been sen't to every member and fellow. 

4. These By-Laws shall never be suspended except by unanimous vote. 

The committee's report was accepted, and after discussion the 
rev ised Constitution and By-Laws submitted by the committee were 
provisionally adopted. 

MARC H I I , 1889. 

STATED MEETIN G. 

Owing to the small attendance, the Academy adjourned to meet 
at the call of the Presiden t. 

lVIAR C H 24, ,889. 

ADJOURNED MEETIN G. 

No quorum being present the Academy adjourned to meet at the 
call of the President. 
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ADJ OUR NED MEET I~ G. 

Call ed by o rd e r o f the P res ident for fin a l ac tio n u pa n th e revi ,; ion 

o f th e rul es, a nd fo r e lec ti o n o f offi ce rs . 

In the Acad e my H a l! , R eyn ol d 's A rcad e. 

The Presiden t, S u p t. S. A. ELLI S, in th e c h a ir. 

Pro f. H . L. FAIRCHI LD, o f th e U ni ve rs ity of R och es ter, d elive red 

a lec ture, illu st ra ted b y lante rn vie ws, o n 

P R E HI ST O RI C MA0J . 

O n m o ti o n of T. E. Whi tney, a vo te of th anks was ex tended to 
the lec tu re r. 

O n moti o n o f J. E. Whi tney, th e re vised ru les, as pro vi sio na lly 

ad op ted Feb ru a ry 25, we re fully ad o pted by un animo us vo te. 

T he e lec ti on o f office rs was d ec la red in o rder, und e r th e a mend ed 
rules, an d resulted as fo ll ows :-

Presitiellt, H . L. FA IRCHIL D. 


F in" Vice ·Presiden t, J. EoII' . LI NE. 

Second Vice -President, A. S ..VI A)I N . 


Secretary, .-\. . L. AR EY. 


Corres/JoJldillK Secretary, S. :\.. EL LI S. 

T reawrer , E. OCU;\[PAUG H, J R. 
L ibrarialt, II L\RY E . ;VL-\ CAUL EY. 

The e lec ti o n o f Co un c ill o rs was d efe rred until th e ne x t s t a ted 

bus in ess mee tin g. 

A ft e r d isc ussio n o f ways a nd 111cans th e Pres id ent was appo inted 
a spec ia l c o mmittee to co n fe r with the Tru stees of t he U nivers it y o f 

Rocheste r in refe rence to h o ldin g th e m ee ti ngs o f th e Aca d emy a t th e 

U ni ve r; ity. 

SPEC IAL MEETI NG. 


The Preside n t, PROF. H. L. F AIRCHI LD, 111 the c h a ir. 


Twen ty-n in e pe rsons p rese n t. 
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MR. EMIL K UICHLIKG read a pape r 


ON THE DISPOSAL OF THE EAST SIDE SE\VAGE. 


The paper was disc ussed by several members and visitors. 


On motion of Maj. William Streeter NfL Kuichling was given a 


vote of thanks. 

STATED MEETING. 

The President, PROF. H. L. FAIRCHILD, in the chair. 

Twenty-six persons present. 

A report was received from the Council which made the following 

recommendations: 

(I.) The appointment of a specia l committee to confer with the 

Trustees of the University of Roc hester concerning rooms in Anderson 
Hall for the use of the Sec tions of the Academy. 

(2 .) The appointment of a special committee to effect a settlement 

with the Trustees of the Reynolds Library for the expense of heating 

and lighting the rooms occupied for some years by the Academy, a nd 

to dispose of th e chairs and unnecessary furniture. 

(3 .) The payment to J. E. Durand of a bill of $ 60.00 for part 
rental of a room used by the microscopica l section . 

(4.) The elec tion as active members of the following persons: 

E. E. HOWELL, 
EMIL KUI CHLI NG, 

J. Y. MCCLINTOCK, 
H. L. PRESTO N. 

(5.) The election as fellows of the following mem be rs: 

MYRON ADAMS, S. A. ELLIS, 

CHA S. E ALLI NG, H. L. FAIRCHILD, 

JAS. \\T. ALLIS, C. B. GARDN ER, 

H. F. ATWOOD, H. Roy GILBERT, 
EDWARD BAUSCH, GEORGE A. HARRI S, 
RO BE RT BUNK•. R, S. A. LA TTDIORE, 
ADEL BERT CRONISE, J. EDW. LI NE, 
SHELLY G. CRU~IP , S. A. L OWE, 
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A. S. MAl\N, ]. O. ROE, 

M.-\RY E. MACAULEY, \V~I. STREETER. 

HENRY C. MAINE, J. NELSON TUBBS, 

M. L. MALLORY, Z. F. WESTERVELT, 

W~I. M. REBASZ, JOHN WALTON. 

CEO. W. RAFTER, J AS. E. WHITNEY. 


The Council report was accepted, and its several recommendations 
adopted with actiO'n as follows: 

It was voted that the Committee under the fir~t recommendation 
of the Council should· consist of the President and Dr. M. L. Mallory. 

It was voted that the Committee under the second recommendation 
should be appointed by the President with power to act. The Presi
dent appointed as such committee, Prof. S. A. Ellis, Dr. M. L. Mallory 
and Maj . William Streeter. 

The nominees for active membership were elected by formal . 
ballot, and the bill ordered paid. The non)inations for fellowship were 
laid on the table for one month, under the rules : 

The election of six Councellors was ordered, and upon nomination 
the following were ele'cted by formal ballot. 

For a term of one year-


EDWARD BAUSCH, 

S. A. ~ATTIMORE. 

For a term of two years-


FLORENCE BECKWITH. 

JAS. E. WHITNEY. 


For a term of three years-


M . L. MALLORY, 
WILLIAM STREETER. 

The President reported that in reply to a formal request the Execu
tive Committee of the University had granted the Academy permission 
to hold its meetings in the buildings of the University. And it was 
voted that w.hen the Academy adjourned it should be to such time and 
place as should be determined by the President. 

PROF. A. L. AREY read a paper, with experimental illustration". on 

SYM PATHETIC VIBRATIONS. 



BUSINESS PROCEEDINGS. 

JUNE 10, 1889. •STATED MEETING. 

In Anderson Hall, University of Rochester. 

The President, PROF. H. L. FAIRCHILD, in the chair. 

Forty-six persons present. 

The council report recommended the payment of a bill for Secre
tary's expemes, and the election of J AMli:S G. GREEN as resident mem_ 
ber. The bill was ordered paid, and the candidate elected. 

DR . M ALJ..OR Y, representing the special committee appointed to con
fer with the University Trustees regarding Section rooms, reported that 
rooms would be assigned. 

MR. ELLIS reported, in behalf of the special committee on fumi
t ure and room expenses, that a settlement had been made with the 
Reynold's Library Trustees by transferring to them the chairs and fur
niture in the former Academy room. 

The cand;dates for Fellowship nominated by the Council at the 
previous business meeting were elected by formal ballot, and by unani
mous vote the Secretary was instructed to add his own name to the list, 
the rules being suspended by unanimous consent. 

It was voted that a special committee should be appointed to pre
pare suitable resolutions expressing to the Tru stees of the Reynold's 
Library the gratitude of the Academy for the many favors extended the 
society. 

DR. LEWIS SWIFT read a paper on 

THE SOLAR ECLIPSE OF JAN UA RY, 1889. 

The thanks of the Academy were voted to Dr. Swift. 

MR. WILLIAM STREETER directed attention to an excellent illus
tration of the rapidity of multiplication of certain microscopic plants. 
In the excavation for the Y. M. C. A. building, sixteen feet deep and 
now without drainage, the recent rains caused several inches depth of 
water. Upon the surface of this water a vegetable growth appeared, 
and within twenty-four hours spread over the whole surface. He had 
not yet been able to identify the species. 

The PRESIDENT read a short passage from an article by John Sher
man, in a small work entitled, ",Beauties of Trenton Falls," by N. P. 
Willis, dated 1857, in which he propounded the theory that since the 
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FmJosites, found at th e fall s, so much res embl ed in form the Basalt col
umn s of Giants' Causeway, i t was probable that these co lumn s were a 
hu ge form of fl'lVosites. 

:MR. H. K. PHINNEY described the formati on of a co lumn ar struc
ture, a na logo us to that of trap dykes, in a block o f sandstone which had 
been intense ly heated in a coa l fir e. 

PROF. S. A. LATTDIORE related how the Microscopical Soc iety, 
from whi ch th e Academy sp run g, had its beginning in a n in fo rmal 
meet in g in the very room in which the Academy" as now meeting, 
whi ch room was at th a t time his chemical lec ture room. Personally 
and in behalf o f the Corporation and Faculty of the- U nivers ity he 
welcomed the Society to the Univers ity, an d hoped it had now ceased 
its migrations and found its permanent and appropriate home. 

STATED MEETI NG. 

In th e Geological L ecture Room, Sibley H a ll, Un iversity of Roch
es te r. 

The P res iden t, PROF. H . L. FAIRCHILD, in th e cha ir. 

S ixty-five persons present. 

rVIR. H . L. PRESTON exhibited spec imens of Topaz o t unusual size, 
recen tly found in J apan. 

MR. HENRY C. MA INE read a paper, illustrated by lan te rn vie ws, 0 11 

SOLAR PHYSICS. 

The subject was disc ussed by Prof. Lattimore, Mr. E. E. Howell, 

and the President. 

MR. E . E. HOWELL exhibited a ne w iron me teo rite from Erath Co., 
Texas, weighin g 179 pounds, also a number of o th er me teo ric speci
mens, an d disc ussed th e su bject o f me teors in general. 

MR. WI LLIAM STREETE R ca ll ed a ttenti on to a parasite found on th e 
potato bee tle wh en the latte r feeds upon th e tomato plant. 

Adjou rn ed to th e second Monday in October. 
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O CTOBE R 14, 1889. 

STATED .\IEETING . 


The President, PROF. H. L. FAIRCHILO, in th e c ha ir. 


F ifty pe rsons present. 


The Cou ncil repo rt recom m ended , 

{ r.) The payment of ce rtain bills. 

(2 .) Th e e lec tion as active me m be rs of th e fol lo wing candidates: 

MR. SHERMAN CLA RK , 

MR. J. M. DA\·ISOK, 
MIss MARY A . D OO LITTL E, 
T\[RS. F. A. H OPKIK , 

l\II SS EDITH R . HOPKINS, 

PROF. LO UIS H. MILL ER, 
MR. FRANK A. \V ARI). 

(3 .) Th a t as early as practicab le th e A ad e my shou ld begin the 
vubIication of its p roceedin gs. 

The ite ms of the report were sepa rately ado pted , the bills ordered 

paid, and the candidates elected by fo rma l ballot. 

MR. J. E. PUTNAM read an illu s tra ted pa per o n 

RECENT A DVANCES IN TELEPHON Y. 

A circu la r le tter \\"as read from Mr. Robert H. Lamborn, offerin g 
pri zes for the bes t three essays based on origina l experiments a nd obser

vati ons bear in g upon the destructio n of m osq uitos and fli es by other 

insects. 

O CTOBER 28, 1889 . 

STATEO MEET ING . 

Held in th e chapel o f Anderso n Hall, University of Roches te r. 

The Preside nt, PROF. H. L. FAIRCHILD, in the chair. 

On e hundred and twenty pe rso n ~ prese nt. 

A lecture was g iven by th e PRESIDENT upo n 

THE GEYSERS AND HOT SPRINGS OF THE YELLOW

STONE NATIO NAL PARK., 

(Illustrated with la nte rn views.) 

It was announced th a t following adjournment a m eeting would be 
h eld for th e organization of a Section of Geology . 

.2. PKOC. RO CIi. A ':A D. OF Sc., V ol. t, Junc, 1890 .. 
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NOVE MBE R . I I, 1889. 

STAT ED MEETIN G. 

The Pres ident, P ROF. H. L. F AIRCHILD, In the cha ir. 

Thirty-two pe rsons present . 

T he Coun cil report recommended, 
(I.) T he payment of ce rta in bill s. 
(2.) The e lecti on as res ident members of the foll o win g candida tes: 

P RES. DAV ID J. HILL, 
R EV . GEO. C. J ONES, 
D R. F RANZ MUECKE. 

The bill s were ord e red pa id a nd th~ candida tes were elected b y 
form a l ba llot. 

lVIR. E. E. H OWELL ex hi bit ed a sec ti on, e ight by tw elve inches, 
cut from th e me teorite which he had show n th e Acad emy Jun e 24th. 

DR. 1'1. A . VEEDER read an illu stra ted paper on 

TH E AURO RA. 

( Abstract. )* 

E ncirclin g each magne tic po le of th e earth, th e re is, a t a varying 
di stance, a be lt within whi ch a uroral di splay atta ins its max imum. Dur
in g yea rs wh en th e sola r photosphere is much rifted and to rn, as th ough 
by e rupti ve forces. thi s be lt extends to lower la titudes. a nd a uro ras a re 
more widely seen. A t such times the range of movement of th e sus
pended magnet inc reases, and teleg raph lines a re m ore fre q uentl y dis
turbed b y earth currents. Thus au ro ras, magn e tic sto rms, and sun 
spots vary in frequency in li ke ra ti o to each other. T hi s has become 
known, however, by sys tem ati c ave raging thro ugh extended pe riod s, 
an d not by direc t observation of individual coinc idences. Nothin g is 
more common th an to fi nd d a rk spots numerous upon the sun , but un a t
tended by any appearance of the a urora, o r pe rturba tions of the mag

* N OTE BY THR A UTHOR.- Aside from a fe w preliminary !tateme nts intended to summarize po ints 
that are contained in a ll ordinary te xt· books on th e subjec t, th e pape r. of whic h th is is an austrac l\ was 
based upon a systematic dall y record kep t by the writer. Each day a sketch and descri ption o f the 
condition of the sun has been recorded , and o n the s~me page notes and re ferences have been made in 
regard to a ll phenomena that were co incident, whose r.lation to eac h other and t,) the varying condition 
of the sun it has seemed desirable to inves tigate. Th e sou rce! of th e data thus broug ht toge ther were 
in peneral as fo Jlow~ : The :Munthly \Veather Review issued by T he S ignal Service, The S ig nal Service 
D aily \Veather l"'b ps and International Daily Charts, T racin gs from the Declination Mag netographs 
at the N aval Observatory , W a~hin"lOn , and at the observ atories at T oronto and Los Ang elos, 
teleg raphic news items from the dail y papers, articles in N ature. The A merican Meteor >logical Magazine , 
Science, c tc . T he behavior of the aurora in high la titudes has been studied , and notes have been 
made as above described, from the Report of the International Polar Exped ition at Point Barrow. 
The aim has been to outline a me thod of research in accordance: with which data may be sys tematica lly 
arranged, and each s tatement verified by any one who has th e faci li ties and will employ th em in the 
nJanner in dicated. 

Certain ph ases of this subjec t were presented by the write l a t the Nt:w York and T oronto meetings 
of the A merican Association, and brief artic les on the aurora have bee n furni shed to N :l ture, to The 
Sidereal I\:lessenger. to the HydrogT lphic Office, and to various newspapers , but the fi rst for mal presen
tatio n o f the entire subject, embodying the conclusions stated in this syno psis , was in this paper before 
the Roches ::.er A cademy of Science. 

, 
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netic needle. Fine auroras also have been seen during the entire absence 
of such spots. These exceptional cases are sufficiently numerous to 
prove that all sun spots, or, according to another view, sun spots in all 
locations upon the earthward side of the sun, are not capable of origi
nating auroras. The occurrence of auroras in the absence of sun spots 
shows that there may be something else, increasing and diminishing in 
like ratio, that is concerned in their production. Very little systematic 
observation is required in order to make it plain that the outbreaks of 
glowing vapors known as the facul re have an even more direct rela tion 
than the spots to the occurrence of the aurora. These vapors have 
been seen to be projected upwards at points on the sun's limb with 
velocities as extraordinary as two hundred miles per second. The 
dark spots on the other hand are simply depressions resembling whirl
pools that form in the vicinity of such outbreaks. Photograp hs have 
been made showing the notch formed by a dark spo t upon the sun's 
edge. From this it is evidenJ: that the eruptive forces find their direct 
expression in the formation of the facul re, sun spots being a minor and 
subordinate result. Indeed di sturbed areas have been seen to persist 
through SlIccessive revolutions for months together without the forma
tion of dark spots, each return of the glowing points of facul re being 
attended by auroras and magnetic perturbations. Thus it becomes evi
dent in what way auroras may occur in the absence of dark spots, 
although auroras, sun spots and faculre maintain a very similar ratio to 
each other, sun spots being more numerous when the sun is much dis
turbed, although not th e most direct and positive evidence of solar 
activity. 

This explanation of the occurrence of auroras in the absence of 
dark spots increases the difficulty however at another point. Although 
the sun is often free from spots it is scarcely ever free from groups of 
faculre making the transit across its earthward side. Two such groups 
at an interval upon the su n's su rface of thirteen days from each other 
would be sufficient to insure th at one or the other should always be 
directed towards the earth, the one appearing at the eastern limb as the 
other disappears, by solar rota tion, at the western limb. Accordingly it 
might be supposed that under such circumstances, auroras ought to 
continue all the time, or if there were but a single disturbed area that 
S0me evidence of it s power to produce magnetic phenomena ought to 
be apparent more or less, throughout its entire transit, or during thirteen 
days at least at each return. As a matter of fact, howeve r, auroras are 
comparatively short lived, even in the higher latitudes, and within the 
bounds of the United States ;Lre rarely seen a t a single station for more 

, 
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t han one o r t wo nights in success ion, no matter how b rilliant th e di splay 
m~y have been. F rom di fferent sta t ions th ey are usually rep ort ed for 
a bout four d ays in connection with a singl e well d efin ed outbreak upon 
t he sun. Longe r continu ance indicates a success ion of so la r outbreaks 
or th e existence of a ve ry ex tended area of disturbance . But even 
when disturb ed a reas a re numerous, tIVO, three o r even more a reas 
be in g vi sible, and th ese of large extent, it sometimes hap pens that no 
a urora wha tever is reported and the magnets remain qui e t for d ays 
togeth er, trac ing nearl y stra ight lines without b reak o r jog on th e 
sensiti zed paper. This eni gmati ca l beha vior would be well ni gh in ex
p li cab le o r might pe rhaps be referred to so me unkn own pec uli a ri ty o f the 
e xp los ive forces a t work, were it not for th e fac t of periodi c ity, co rres 
pond ing to the time of th e ro ta tion of th e sun. )J umero us in stances 
have been noted in which a uroras of very excep ti onal brilli ancy a nd 
ex tent have recurred many tim es in success ion at inten rals of p rec ise ly 
twet~ty -se ve n d ays. A very simpl e system of tab ul a tion shows th a t thi s 
pe riodici ty is a di stin gui shin g cha ra c te ri stic o f auroras in ge nera l. It is 
positive p roof th a t th e revolution of the sun on hi s ax is is in some way 
involved . This being th e case it is necessa ry to take into the account 
both sola r rota tion and di sturbed a reas, and to in q uire a t what po int in 
th eir transit ac ross th e sun's surface these a reas acq uire th e power o f 
ori gina ting auroras. It is a noteworth y fac t in thi s conn ec ti on th a t 
auroras and magneti c storm s a re as a rul e cha rac teri zed by g reat abru pt
ness of beginnin g. The exc urs ions of th e magneti c needle become 
ve ry la rge a lmost insta ntaneo usl y and require several days to di e out 
gradually. In like mann er auroral di splays of the first magnitude burst 
forth without premonition, reaching their hei ght a t once and d ec reas ing 
g rad ually, bein g less b rilli ant and reported from fewer sta tions on sub
sequent d ays. This beha vior shows very cl earl y th a t it is not when 
. olar di sturbances are a pproachin g th e meridi an tha t they p roduce 
a uroras, in which case there would ce rta inly be a gradual in c rease 
·instead of sll ch abruptness of beginning. N or is this abruptness du e, 
as might be su p posed, to sudden va riation s in th e explosive forces. It 
is in connection with precisely these grande r outb reak s th a t there is the 
mos t exact periodi c ity and regularity of recu rrence, a fac t wholly in
consistent with the supposition tha t they a re due to e ruptive force s 
a lon e, such for ces being necessarily irregular in th eir ac tion. It is 
inconceivable th a t a magnetic storm, for example, due to th ese forces . 
a lone, should begin abruptly at the precise inte rval of six hundred and 
forty eight hours fourteen times, and should vary from this interval less 
t han a few hours in several additional instances, all within the space of 
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two years, as has been th e case recentl y. The series of sp lendid auroras 
durin g the summer of 1886, and th e magnificent double se ri es duri.-lg 
the winter of 1887-[888 exhi bi ted an exact twen ty -seven day periodicity 
entirely incons istent with th e idea that each outbreak was dependent 
upon a sudden developement of exp losive energy alone. It is true that 

th ere a re geysers in th e Yellowstone Park and e lsewhere that break 
forth witt1 great regularity, but there can be no analogy to th e case 
und er consid erat ion . E\'en if outbreaks upon the sun were geyser-like in 
th e ir act ion, it would be necessary in order that this might become ma ni
fes t in th eir earth-felt effects that their periodicity shou ld invar iably 
co rrespond closely to th e time of th e rotation of the sun, which is a n 
a ltoge ther improbable assumption . 

It is e vident, howeve r, tha t the ab ruptn ess of beginnin g a nd peri
odic ity of magneti c sto rms and auro ras is not in consistent, to say th El 
leas t, with th.e supposition that they owe their o ri gi n to disturbances 
appea rin g by rotation at the sun's eas tern limb. "Mo reove r th e fac ts 
slls tain thi s view. At times it has seemed as though outbreaks located 
e lsewh ere had been concerned, b ut by comparin g th e record during 
successive revolutions it has become appa rent in many such cases tha t 
so me small dot of fac ul ::e at the eas tern limb was rea lly responsible; 
thi s mere do t at other re turns developing into a di sturbed area of vast 
extent, a nd be in g attended a t eac h appearance for months by outbreaks 
of magnetic phenomena. Thus, judging the activ ity of di sturbances by 
their hi story as well as th eir appearance, it has been found that th ere is 
a remlrkable coinc idence be tw een the occu rrence of auroras and the 
locat ion of disturbances a t th e sun's eastern limb. In order to make 
thi s evid ent it is necessa ry to have access to records made by instru
ment s which record magnetic pe rturba tions automatically. It may be 
shown also by refe ren ce to reports of a uroras from an a rea su ffici en tly 
la rge to overcome th e inOuence of local conditi ons, which, for reasons 
not as ye t understood, often prevent auroral d isp lay. 

Employing the reports of the Signal Service Bu reau it is found that 
durin g th e three yea rs from Ap ril 1886 to April 1889 there were one 
hundred and eighty-eight outbreaks of th e aurora in th e U nited States 
forming separate and well def.ned groups. In conn ection with one 
hundred a nd six ty-two of these obse rvation of the sun was secured, and 
in every case a di sturbance was found upon th e sun' s eas te rn edge, 
small it is true in some instances, but large r a t o th er returns so as to be 
unmistakab le. There were twenty-two o th er instances in which out
breaks appeared by rotation, no aurora be ing reported. I t is poss ible 
howe ve r that it was visible iri th ese cases at more northerly " lat itudes. 
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A c urious fea ture noted wh en th e a uroras fa il to appear, or a re ve ry 
fa int, is an ev ide nt inc rease in th e violence a nd ex tent of thun de rstorms, 
as th ough they had taken t he place o f th e a uro ras . 

T a bula tin g obse rva tio ns o f au roras so as to show th eir extent and 
di st ri but ion in pe ri ods of twenty- seven days, a nd tabu la tin g in like 
ma nner magnet ic pert urba ti ons so as to show th eir d istri b uti on in pe ri ods 
of si x hu ndred and fo rty-eigh t hours, it becomes possib le to d e termin e 
at a gl ance the re la tive producti ve ness of di ffe rent sec ti ons of the sun 
in relat ion to these ph eno mena. S uc h tabula ti on a lso affo rds a bas is 
fo r COi1lp ;.t rlsons in regard to manifestations o f th e fo rces conce rn ed, 
other tlnn th e a urora. As has bee n ind ica ted, it is possible tha t thun
d ersto rms may be a recip rocal or a lt e rn a ti ve method of manifestati on 
of fo rces, which un de r othe r cond it ions find their expression in the 
au rora. Systemat ic observati on in regard to this poin t, upo n a suffi 
c ientl y extens ive scale, may lead to resu lts of the hi ghes t ,in te res t. A t 
the t ime of the long se r ies of earthq uakes at C harleston and vic inity in 
1886, the re was man ifest a per iod ic in crease in the seve rity of th e 
shocks, which seemed to ind ica te th at magnetic indu ction from the sun 
might be con ce rn ed to some ex tent at least in the p rod uction of ea rth
quake shocks in localities where the p re-ex istin g co nditi ons a re thu s 
Ltvorab le. T he same pec ul iarity was noted in conn ec ti o n wi th th e 
R iviera ea rth q uake, and has led to much di scussion among E uropean 
sc ienti sts. Such com parisons as th e write r has been ab le to make indi
ca te tha t th e con d it io ns fa vo rabl e to increase of a uro ras may be favo r
able a lso to inc rease of ea rth quakes, but o th er condi t ions as well mu s t 
b e taken into the accou nt. For e xam ple, th e violent earthq uake shocks 
in th e lVliss iss ippi Valley, co in cid en t with the to tal d estru c t ion of 
Caraccas, South America, in 181 I , occurred a t a t ime when sun spots, 
auro ras and magnet ic storms were a t a ve ry dec ided minim um. Hence 
in thi s ase magnet ic induct ion, o r the conditi ons o ri g ina ting it, could 
have p layed out li t tl e pa rt. 

T here a re ce rta in fac ts in connecti on with meteo rology t ha t point 
to th e influence of forces of cosmica l ori gin an d va ri ab le nature T he 
In ternat ional Daily Weath er C harts show, for e xam ple, th a t at t imes th e 
barometer fl uc tua tes, within twenty-four ho urs, in prec isely th e same 
way, a t all cen te rs o f high and lo w oaromete r, as th ough some im pul se 
had been imparted to th e entire a tmosp here. In like manner extreme 
wea th er conditi ons of every so rt have not unfreque ntl y been obse r ved to 
be of world wide ex tent. At th e time o f th e " Ne w Yo rk Bli zzard" a 
series of ph enomenal wind storms belted the entire ea rth . In I 8 77 and 
1878, continents, islands a nd seas eve ry\\·here thro ughout the equa to ri a l 



VEEDER-ON THE AURORA. 23 

reg ions expe ri enced unprecedented drollghts. Southern France was 
without rain or snow for a whole winter. There were terrible famines 
in India and China due to drought. Egypt, Morocco and Cape Colony, 
Africa, likewise suffe red greatly from the same cause. In G uiana, 
Venezuela, Colombia, Braz il and other parts of South America there 
was the same lack of rain, the drou ght at Ceara, Brazil, being the most 
di sastrous on reco rd. Even the Samoan I shnds in the midst of the 
Pacific ocean were visited by a seve re and altogeth er unusual drought. 
Australia and New G uinea lik ewise suffered, nor did the West Indias 
escape. In like manner there have been years nl'ted for the wide pre
valence of extreme cold, and other years in which phenomenal high 
tempera tures were recorded at numerous points throughout both hemi
5pheres . It would certainly seem not unreasonabl e that such well 
marked divergen ce from ordinary conditions should find their explana
ti on in the varying condition of the sun. The construction of c urves 
showing mean precipitation, cloudiness, temperatu re and barometric 
range, at a few selec ted stations, however, gives wholly inconclusive 
res ults as regards any rela tions which these conditions sustain toward 
each other, or toward the varying condition of th e sun. Such curves for 
example have appeared to indica te that there is no connection between 
barometric range and precipitation, thus contradicting the results of the 
simplest observation . It is impossible by any such method to show 
whether there is any connection between the varying condition of the 
sun and n~eteorological phenomena, unl ess obse rvation can be combined 
from practically the entire earth. In want of such fullnes s of informa
tion from a suffici ently wide area the only resource is to select extreme 
cases like those which have been noted , and study the coincident solar 
conditions, following the method whi ch has been found to be applicable 
in the case of the aurora. Thus it may become possible to learn 
whether there are distinc tive features, attending, for a longer or shorter 
time, particular disturbed areas upon the sun. The very complete 
identifi cation of certain areas by their auroral and magnetic concomi
t ants, opens the way f,)f disc riminating and intelligent study, very differ
ent from merely counting sun spots. It is too soon, as yet, to say what 
may be the result of such study. Enough has been lea rned however to 
indicate that the problem is worth attacking in this way. But without 

•thus broadening the subject, much ma y be learned by the study of the 
.aurora alone. The systematic investi gation and tabulat ion of results 
along the lines that have been indicated cannot fail to throw light upon 
the physical constitution of the sun, and upon the nature of thermal, 
e lectrical and perhaps other forc es of solar origin . This, like every 
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oth er advan ce in knowledge, m8.Y b e expec ted to yield practical res ults . 

A t least we may hope to contribute somewhat toward di spe llin g the 

myste ry of the auror8. whi c h has so long baffled th e c urios ity of m 8.n

kind. 

STATED :- IEETIN G. 

Th e President. PROF. H. L. FA IR CH ILD. 111 th e c ha ir. 


Thirty-seven ·persons present. 


:\1R . H. L. PRESTO N exhibited so -ca ll ed "mummy-eyes" fo un d 


with P e ruvi a n mummies. The President said th ey were und o ubted ly 

the c ry s tal lin e lenses from the eyes of th e " c uttl e -fi sh." 

MR. J. E. P UTNAil! showed and ex pl a in ed a W eston direct-reading 

voltm ete r. 

The Secre tary, PROF. A . L. A REY, read a paper, with experimental 

illu s tmtions, on 

NE W METHODS OF PHYSICAL IvIEAS URE MENT. 

ST AT ED i\l EETIl\ G. 

The P resid ent, PROF. H. L. FAIRCHILD, in th e c hair. 

Thirty persons present. 

The Council report reco mmended , 

(1.) The paymen t of ce rt a in bill s. 

(2.) The e lection as active membe rs of the followin g candidates ~ 

• 
SERGT. W. O . BAILEY, 

MISS J EANNETTE BENNETT, 

n1RS. c. M. CU RTIS, 

MR. A. ERl\ ISS E, 

MISS KATE LE WIS, 

IVIR. W. C. WORTHIN GTON. 
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The bills were ordered paid and the cand idates elected by formal 
ballot. 

DR. E. V. STODDARD read a paper on 

THE ECONOMIC ASPECTS OF HYGIENE. 

The thanks of the Academy were voted to Dr. Stoddard. 

JANUARV 13,1890. 

ELE \·ENTH AN:-'IUAL MEETl/ll"G. 

In A nderson Hall, University of Rochester. 

The President, PROF. H. L. FAIRCHILD. in the chair. 

Sixty persons present. 

The Council report recommended the election as active · 
members of the following candidates: 

j\IR. GEO. J. McLAUGHLIN, 
MR. J OSEP H O'CONNO~, 
MR. JOSEPH vV. PRESSEY, 
DR. E. V. STODDARD, 
MRS. H. E. WELLS, 

who were elected by formal ballot. 

The Allnual Reports of the officers and sections were presented . . 

SECRETARY'S REPORT. 

The Report of the Secretary, PRO F. A. L. AREV, stated that the 
reorganization of the Academy, effected April 19, J 889, had greatly 
increased the activity and efficiency of the Society. Stated meetings 
are now held twice each month, at the University of Rochester, the first 
meeting there being held June loth. The number of meetings during 
the year is thirteen and the average attendance was fifty-on e persons. 

During the year twenty resignations have been accepted, and twen
ty-six new members have been received, showing an increase in total 
membership, notwithstanding the change of fees and dues from two 
dollars to five . The active membership is now one hundred and 
seventy-two. 

Twenty-nine members have been elected fellows. 
During the year ten papers have been read: one each in Engineer

ing and Hygiene, two each in . Astronomy and Geology, and four in 
Physics. 
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T he REPORT OF THE TREA SU RER, E. OCUMPAUGH, JR., showed a 
surplus of nin ety-six dollars in the treasury, and no outstanding 
indebtedness. 

RE PO RT OF BOTANICA L SECTION 

Read by MRS. J. H. McGUIRE, th e Recorder of the Sec tion : 

The Botanica l Section of the Academy of Science was organized 
A pril 13, 188[, a t the hou se of Mr. IVm. Streeter, No. 14 Scio street, at 
a mee tin g called for that purpose, and the following offic e rs were 
e lec ted: Mr. Geo. T. Fish, President o· Mrs. T. D . Spencer, Vice
President o· Mrs. Mary E. Streete r, Secretary. 

The a im of th e Sect ion was th e systema tic study of botany, and the 
collection and identification of the plants indigenous to Roches te r and 
its vicinity, with the design of publishing a complete list of the flora of 
Monroe county. Suitabl e cab ine ts for the prese rva tion of specimens 
were procured and a committee consisting of Mess rs. C. M. Booth, H. 
C. \'l a in e an d C. W. Seelye was appointed to d ecide what spec imens 
should be placed in th e herbarium and to pronounce upon the correc t
ness of nomencla ture, Gray's botany being adopted as the s tanda rd . 
Additions to the herbarium have been mad e from time to time, until it 
n ow numbers over one thousand specimens. The la rges t contributions 
were made by Mr. E. L. H ankin son, of Wayne, and are especia lly valua
ble in hav ing been mou nted by him, ready fo r the herbarium. No dif
fi culty is anticipated in completin g the co llect ion of the flora of Monroe 
·co unty, as a botanist stands ready to supply whatever specimens may 
be lackin g. A fine collection of Colo rado plan ts gath ered and prepared 
by Miss Mary E. Macauley, was presented by her to the Section, mak
ing a very valuable and inte res tin g addition. P la nts have also been 
rece ived.f rom California, Australia, th e Feejee Islands, and New Zealand. 
These have been for the mos t part unmounted, and th e work of mount
in g has been don e by the Sect ion. Those from Australi a were sent to 
e ffec t an exchange of American plants. The Sec tion is now engaged 
in collec ting spec imens for thi s purpose, which, when the requi site 
number is obtained, will be forward ed to Australia. 

Since its organi za tion, nea rly nine years ago, th e Section has 
met reg ula rly, with varying a ttendance as to numbers, but during that 
period there has been no suspen sion of mee tin gs. 

Papers on the more prominent orders of plants have been read by 
diffe rent members. before the Sec tion. which has also received instruc 
tion from other botanists, among whom were i\llr. C. IV. Seelye, Prof. 
John G. Allen, and Prof. Lennon, of Brockport. Two fin e pictures, a 
portrait of Prof. Asa Gray, and a group of Ophioglossece, representing 
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thi s subo rd er complete fo r the United S tates, were presented by !I'Ir. 
See lye. They were handsomely framed as com panion pic tu res , a nd 
test ifi ed to hi s un flagg ing interest in th e work of th e Sec ti on . 

D urin g th e winte r of 188.'1-6 , a po rt ion o f the Sec ti on were engaged 
in th e study o f "A natomy and Histo logy of P lants." T hey were su p
pl ied with ca li g raph copies of .< Laborato ry D irections." an d on some 
o ccasions a lso with specimens from the botan ical laborato ry of Corne ll 
U ni ve rsity These we re sent a t reg ul a r in tervals, j ust as they were pre 
pa red fo r the class in that inst itution. T hi s courtes y was ent ire ly with
o ut rem unerat ion and is ve ry g ra te iull y ac kno wledged. The Sec t io n is 
a lso in d ebted to M r. \Y. H. Kislin gb ury for a co llec ti on of Po la r 
p lants mounted an d framed , which, as ide from its value as rep resent in g 
the fl o ra of the A rc t ic regions, possesses a melancholy inte res t in hav ing 
been g:l.lhe red and p repared b y hi s b ro th e r, th e la mented L ieut. K is 
lin gb ury o f th e ill- fa ted G reely expedi tion. 

At ra re intervals plant s ha ve been found in thi s vic ini ty whose 
h ab itat is many mil es from th e p lace o f d iscove ry. O ne e xa mple is th e 
N asturtium sylvestre, whi ch was found by 1\i( iss Se llinger near the 
L ower Falls; as it was never befo re kn own to g row so fa r West, th e 
spec imen was sent to P rof. G ray, by M rs. Streete r, a t tha t tim e Pres i
d ent of th e Botan ical Sec tion, who rece ived from him a lette r of 
ac kn owled gment. 

The Polygala polygalluJIl which has both ae ri a l a nd unde rgroun d 
b losso ms was found nea r Pen fie ld. Th e plant was a fin e one, and was 
mu ch ad mired by a ll who saw it . The tin y purple b lossoms of the stem 
formed a st riki ng contras t to th e pend ul ous waxen flowe rs of th e roo ts. 
A n a rtist ic member of th e Secti on, who was a lso th e fo r tu nate d iscove re r 
-o f the plant, made a fin e drawin g of it fo r Mr. W. H. Ki mball. 

A remarkab le specimen in te ra to logy was furni shed by Miss Beck 
with . T his was an abn orm al rose, in whi ch th e stem was prolonged 
thro ugh th e fl ower, and bore a number of leaves. The l as~ p etal was 
full y half an inch abo ve th e o th ers, an d like them was a ttached to the 
-s tem. A n illustra ted acco unt of th is abnormal gro wth was pu bli shed 
i n V ick's Magazine for September, 1889. 

D urin g th e past year th e wo rk o f th e Sect ion has been chiefly con
fined to th e s tudy of Al g;:e , and o f vege table hi stology, us in g Bessey's 
Botan y fo r th e tex t book. The practica l studi es th e re in d esigna te d 
have been as fa r as poss ible repeated in th e class, a nd the ex hi bits with 
the mic roscope have n o t onl y eq uall ed the il lll5 trat ions, b ut in man y 
instances have surpassed them. 

T he BatracllOspermutli mOllillj or llle, an hum b le fresh wa te r fo rm of 
a h ighe r g ro up of ma rin e a lg;:e , and said to be th e firs t discovery in thi s 

, 
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locality, was b ro ught to the Section b y M r. A. tvI. Dumond . I ts beauty 
a nd ex treme d eli cacy render it worthy o f its ari s toc ra tic rela ti on. At 
th e las t mee tin g a c urio us gro wth o f Cltara was n o ted . This was th e 
form a tion of extra whorls o f leaves growin g out of th e leaves of th e· 
n a tura l wh o rl s. Pe rhaps the a rti ii c ial conditi on unde r whic h it was 
grown may account fo r th e phenomenon. 

A rem a rka bl e co ll ection of diatoms in th e possess io n of M e 
Stree te r, com p ri s ing n ea rly 8 00 slides, mo unted by P ro f. H . L. Smith, 
has been a n unfa iling source o f pleasure and profit. S ince the removal 
of th e Acade my from the R eynolds building, th e Sec ti on has m et a t 
th e residence o f M r. S tree te r, where e ve ry facility fo r b ota nical and 
mi c roscop ical stud y is enj oyed . T he Sec ti on is g reatly indebted to him 
fo r th ese p ri vil eges, as well as for th e u se of his re ference libra ry and 
illu st ra ted cat a logues. 

This ve ry b ri ef review o f the work of th e Botani ca l Sec ti o n o f th e 
Acad em y of Sc ience wo ul d be in complete with o ut g ra teful re ference 
being made to M rs. M a ry E. S treete r, to wh o m th e successfu l inau gu ra 
tio n o f the Sec tion is la rgely du e. For ma n y years its P res ident, she 
brought to th e m ee tin gs a n e nth us ias m fo r he r favorite sc ie nce wh ich 
was a n inspira tion to a ll wh o li stened to he r ins tructi on . H e r g rac iou s 
presence encouraged th e hum bles t s tudent of botan y, a nd he r accura t e 
kno wl ed ge and breadth of vie w, whic h kept he r conve rsant with th e· 
ad vances mad e in the botani cal wo rl d , were a to we r o f stre ng th to th e 
Sec tio n. B y her d ea th , whi c h occ urred in June, 1885, the Sectio n Sll S

ta ined a n irrepara ble loss . B ut th e influence of h er life a nd e xa m ple 
s till re ma ins, and the memory of wh a t she accompli sh ed is a co nstan t 
in spira ti on to b o ta ni cal resea rch. 

REPO RT OF GEO LOG ICA L SE CTI ON 

(in abstract, ) 

R ead b y H . L. P RESTON, R ecorder o f th e Sec ti on: 

T he Geolog ical Sec ti on was reo rgani zed O c tober 28, 181)9, with 
eleve n person s p resent. The o ffi ce rs e lec ted were, C ha irman, E . E. 
H owell; V ice-cha irma n, A. L. A rey ; R ecorder, H. L. P reston. f\ 
Sec tio nal Committee was elec ted December z , subsequen t to th e· 
adop ti o n o f rul es, consistin g of J. M . D av iso n and H. L. Fairchild. 
The c ha irma n is ex-officio a me mbe r of this committee . The m e m ber
shi p o f th e Sectio n is now six teen. 

The mee tin gs, six in all to thi s d a te, a re h eld on the Tuesd a y 
evenin gs foll o win g the first and third Monday s o f eac h mo nth , in th e 
geological lec ture roo m, Sib ley H a ll, University o f R oches ter. 
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The rules under whi ch the Section is workin g a re intended to 
·combine at each meet ing th e proper sc ientific work of the Section with 
some instru ction in the science, in order to reach and beRefit all classes .,. 
·of its mem bership. In pursuance of this plan a portion of LeConte's 
Elements of Geology has been assigned for discussion at each meeting, 
following the proper sectional work. 

E x tracts from tlte minutes of tIle S ectioll. 

Octobe r 28, 1889. The mee ting was wholly devoted to orgal1l
zation. 

November 4, 1889. The chaim.an, :Mr. E. E. H owell, exhibited a 
section of the iron meteo rite from Hamilton county , T exas, showed at 
the June meetin g of Academy, and then supposed to be from Erath 
-Co. The section measured nine by twelve inches, and the cutting 
required five 11lrndred hours. 

Ivliss Ada M. King exhibited a Hamilton co ral, .Anclle/ina. 
Mr. A. S. Mann ex hibited a silicified mass of crinoid stems, from 

G reenwood county, Kansas. 
The geological map of New York city and vicinity, prepa red by 

Prof. D . S. Martin, was explained by Prof. Fairchild, and specimens of 
the New York rocks we re exhibited. 

Prof. A. L. Arey donated to the Sec tion one hundred identified 
specimens of local fossil s, on co ndition of a suitable place of deposit 
being provid ed. 

November 18, 1889. T ne rules for the government of the Section 
were reported by committee and adopted. 

Mr. J. IvI. Davison remarked upon a bezoa r which had been 
.ex hibited, and di scussed their form ation. 

A fragment of drift-boulder impregnated with garnets was 
·exhibited by Prof. Fairchild. Dr. Muecke presented specimens of a 
red celestite found by him in the quarries at Brighton, and disc llssed 
their origin and OCCLlrrence. 

Mr. Preston read the followin g notes on some minerals from Magnet 
·Cove, Arkansas, and exhibited the specimens. 

·Mess rs. \·Va rd & Howell lately received from Magnet Cove, 
Arkansas, two shipments of mineralogical specimens, in which there 
were some species that have not before been positively credited to that 
locality, as far as I know, and others that have been quite rare. Among 
these was a specimen of yellow titanite which shows one or two crystals 
<I f small size of the typicO\.I form found so abundantly at Renfre w, 
Canada, but of a yellow instead of a brown color, and two or three 
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small twin crystals hav ing a form simila r to those of the Tyrolese alps ; 
I was quite sure from the physical charac ter that thi s was titanite, and 

• Nlr. ]. M. Dav ison has kindly proven their character by chemical tes t in 
the U ni versity Labratory. Although Magnetic Cove has long been 
noted for its various forms of oxides of titanium, this is the first 
in stance to my knowledge that a silicate of titanium has been found at 
thi s locallty. 

In the first box rece ived there were several small and much 
weathered crystals of idocrase or vesuvianite, and in the second lot 
there were spec imens of this mineral in crystals and fragm entary 
crystals measuring from 9 to 13 Yz centimeters in th eir greatest diameter, 
which are of unusual size for vesuvianite. Another interesting feature 
of th ese crystals is the fact that in most of them the prisms terminate in 
a pyramid or zirconoid, instead of terminating in the basal plane as is 
the usual case. All of these crystals were doubly termiriated. 

There were also a number of specimens of tremolite more or less 
associated with a gangue rock. Among the tremolite was one small 
c rysta l with a perfect termination of a delicate yellowish tint, almost 
transparent, which is rather unusual for tremolite, as distinct c rystals 
a re seldom found from any locality. 

There were also a few specimens showing blotches of what at first 
sight seemed to be a red vari ety of tourmaline, but proved to be 
eudialyte. These blotches measured from 4 to 28 millimeters in 
di ameter, and among them two specimens showing crystals measuring 
9 and r 0 millimeters in length, the latter showing both terminations of 
the crystal. These crystals were, however, of poor co lor. 

There were numerous specimens of pyroxene in form like the 
fassa ite c rystals from the Fassa Valley, the first that I have seen, and 

. also a few specimens showing small, slender c rystals of the black va riety 
of tourm aline. 

The pre viously assigned topic for discussion, a tmosph eric agenc ies, 
was there taken up, during which di sc ussion Nlr. Howell exhibited 
specimens of ma rbl e from the Colorado canon, showing the effec t of 
ero. ion, one by the sand blas t, the other by water. 

Fossils and minerals from the Black Hills were presented by Mr. 
McNeal for i'dentifi cation. 

December 2, 1889. The Sectional Committee were elec ted. 

Two specimens of dolomite from the west side of the Genesee 
river, north of the rapids, were presented by Mr. ·Walker. An unusually 
large bezoar from a horse, six inches in diameter, was exhibited by Mr. 
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Crump, and a smaller one by Mr. Howell. Mr. Preston showed an 
arti ficial ru by. • 

Mr. Davison exhibited a specimen of granite from near Saratoga, 
which had been changed by the heat of adjacent trap eruption. The 
garnet was changed to chlorite, the orthoclase to kaolin, while the 
mica had become hydrous. 

Dr. IV[uecke showed a specimen of the red celestite, similar to 
those exhibited at former meetings, but surrounded by clay and 
occupying a cavity in coarse sandstone. He also showed a specimen of 
Niagara limestone containing phosphate. 

The topic for the evening, erosion, by rain and rivers, was 
illustrated by lantern views. 

Specimens were presented for identification. 

December .16, 1889. Mr. Davison showed a microscope slide 
which he had prepared from the red celestite brought in at a former 
meeting by Dr. Muecke. U nder a magnification of ISO diameters, 
scales of hematite could be seen, measuring fo m. m. long and a width 
of --rh m. m. to m m. m. Under a higher power groups of small 
particles could be seen as points of red light. The red color of the 
mineral was believed by Mr. Davison to be due to the hematite. 

The topic of the evening was waves and tides. Mr. Howell 
described the bar formed at San Diego, CaL, so large as to be laid out 
in building lots. Remarks were made by Mr. Crump and Mr. Howell 
upon the recession of Niagara Falls, and Dr. Muecke spoke of an 
interesting case of erosion at the canal lock at Brighton. 

Several specimens were offered for identification. 

January 5, 1890. Mr. Preston exhibited some chalcedonies, with 
fluid inclusions, found in basalt in Uruguay. Also several minerals 
from northern New York, among which was a fine crystal of altered 
titanite called xanthitane. He had obtained with the latter one 
specimen of titanite which had been changed to steatite, agd some 
large rough crystals of titanite weighing from twenty-five to forty-five 
pounds. These were fo'und in a vein of pyroxene, firmly wedged 
between huge crystals of the latter, some being a foot in diameter. A 
fluorite of a beautiful delicate green was shown, being one of a large 
lot found in a chamber in the rock at Macomb, St. Lawrence county. 
The pocket was eight feet below the surface, about fourteen feet long 
and from three to four feet high, the walls completely covered with 
groups of flllor crystals of various shades of green, some over a foot in 
diameter, ami transparent. 
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The topic being the action of ice, NI r. H OlVeli spoke of the poss ible 
causes of the glac ial a rea be ing m os tl y east o f the Rocky m oun tai ns. 
H e also desc ri bed a pecul iar ridge a round F ish lake, Utah . T h is was 
a glac ial lake, 9000 feet above sea level and held by a glacial m ora ine. 
Th e rid ge was fo rmed b y th e expansion and contrac tion of the ice 
under changes of tempera ture ; in ex pansion th e ice p ushed up the 
loose material unt il a "wind row" three to four fe et high had been 
accum ulated . 

T h e Annu al E lec tion of Offi ce rs fo r the ensu ll1 g yea r was he ld 
which resu lted as fo ll ows : 

P resident, H . L . F AIRC HI LD. 

First Vice President, S. A. ELLIS. ' 

Second Vice P resident, A. S. MANN . 

Secretary, A. L. ARE Y. 

Correspolldillg Secreta I]' , GEO. ,,yo R AFTER. 

T reasurer, E . E . H OWELL . 
Librarian, M ARY E . l\ I ACAu LEY. 

C it. 5J . M . DAV ISON, 
Ot/IICI ors, 1c. F. PA INE. 

MRS. C. M. CU RT IS read a paper, illu stra ted ' I' ith la nte rn vi ews, on 

THE KEB U LAR H YPOTH ESIS. 

J ANUARY 27, 1890 . 

STATED ~ I EETI NG . 

The P res ident, PR OF. H. L. FA IRCH ILD, in the cha ir. 

Forty-th ree persons present. 

SERG T. W. O. BA ILEY read a paper on 

SIG N AL S ERVI CE METHODS O F P R ED I CTI NG ' fE ATHER 

CHANGES. 

The pape r w as di scussed a t len g th b y D r. M. A . Veeder and o ther 

. members. 
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STATED MEETING. 

Held in the physical lec ture room, R oches ter Free Academy. 

Vice-President S. A. ELLIS, in the chai r. 

Eighty-nine persons present. 

The Council repo rt recommended, 
(I.) The organization of a Section of Zoology In response to th e 

petition of members. 
(2 .) The payment of certain bills. 
The report was adopted. 

The paper of the evening was read by MR. CHARLES N. PRATT, on 

PROGRESS IN INCANDESCEN T ELECTRIC LIGHTING. 

The paper was illustrated by experim ents and drawings, and was 
disc ussed by many members. Following adjournment, the members, 
upon invitation, inspected th e Edison Electric Light Station. 

STATED ~'IEETING. 


The President, PROF. H. L. FA IRCHILD, in the chair. 


Fifty-five persons present. 


DR. J. 1.. ROSEBOOM read an illustrated paper upon 


BACTERIA I N DISEASE. 

The discussion followin g was participated in by Nfr. E. Kui c hling, 
Mr. Geo. W. Rafter, Supt. S. A. Ell is, J'1'1r. L. C. McNeal, Mrs. C. M. 
Cu rtis and th e Presidt nt. 

STATED MEETING. 


The President, PRO F, H . L. FAIRCH ILD, in the chair. 


Fifty persons present. 


3. PROC. Roo -!' ACAD. OF Sc. t V o l. t, Aug. l ?qo. 
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The Council report recommended, 
(I) The payment of certain bills. 
(2.) The election of Hon. M. W. Cook and Prof. Henry A. Ward 

as active members. 
(3.) The adoption of a resolution in substance authorizing the 

Corresponding Sec retary to purchase books for the Academy, not to 
exceed in amount five hundred dollars, and to himself advance the 
money, holding the books as security. 

The items of the report were adopted, and the nomin ees elec ted 
by formal ballot. 

The following resolution offered by Supt. S. A. Ellis was adopted: 

R esolved : That Mr. H enry C. Maine who has bee n connected 
with the Academy from its foundation, and who was for some time its 
Secretary, be requested to prepare a brief history of the Academy from 
its foundati on to the time of the late reorgani zation . 

The following paper was read: 

BIOLOGICAL EXAMI TATION OF POTABLE WATER, 

By GEORGE W. RM·T ER . 

The biolog ical examination of water requires the determination of 
a ll the minute life occurring in various classes .of water, and is divid ed 
into two di stinct inves tiga tions, the microscopical and the bacterial. 
The microscopical examination includes the d etermination of all those 
forms of life which are eas ily studied in all their phases by use of the 
microscope. These forms include among plants, a lg<e, large r fungi, 
e tc., a nd among a nimals, sponges, infu soria, rotifers, the smaller 
.c rustacea and others. 

The bac terial examin a tion requires cultures as an integral part of 
the process, and only incidenta lly makes use of th e mi croscope, inas much 
as e xaminations and partial identifications may be made from plate and 
tu be cultures without th e use of the microscope at all. 

The methods of making bac terial examinations have been fairly 
work ed out for several years, but until recently no d efll1it e method of 
making the accurate determin ation of the number of the so-called 
microscopic forms has been known. 

The present paper in cludes the microscopical examination only, 
and the methods here indicated lnve no reference to the bacteria. 

Something over three yea rs ago th e Microscopi cal Sec tion of this 
Academy began a sys tema tic study of the form s of minute life present 
jn the H emlock lake water supply of thi s ci ty . The method of 
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obtaining specimens was to fasten a bag of plain muslin to a kitchen 
faucet and allow the water to flow through until the pores of the cloth 
were partially clogged with the arrested organisms; the bag was then 
removed from the faucet, turned wrong side out and the organisms 
wash'ed off into a beaker or tumbler. Subsidence took place in a few 
minutes, after which specimens for examination were selected by 
.dipping with a small tube or medicine dropper from different depths. 
This was the only method used during the two years that the Micro
scopical Section was engaged upon this special study, and indeed was 
as practical a method as any that had up to that time been devised . 

McDonald, in his Water Analysis, had suggested several years 
before the use of a watch glass suspended in a tall glass of compara
tively small diameter, for instance a 500 c. c. measure glass. ' His 
method of procedure was essentially to fill such a measure glass with 
the water to be examined, and to suspend in it at the bottom a watch 
gl ass, after which the whole, lightly covered, was set aside for perhaps 
24 hours. At the end of this time the water was siphoned off with a 
piece of India rubber tubing so as to leave only a thin stratum of liquid 
in the watch gl ass at the bottom . The watch glass was now raised' and 
samples selected with a pipette for examination on a glass slide, or the 
watch glass itself placed upon the stage of the microscope for direct 
examination. This method was, at the best, crude and unsatisfactory, 
and as it could give only qualitative results, it is doubtful if with any 
operator it has ever passed much beyond the experimental stage. The 
method used by th e Microscopical Section was somewhat more simple, 
and gave all th e information that could be obtained by the use of the 
more elaborate method of McDonald. 

Mr. Hogg in the tenth edition of his work on the microscope has 
added a chapter on the microscopical examination of potable wa ter, 
but without advancing any methods other th an those previollsly 
announced by McDonald. Likewise Tiemann and Gartller, the recent 
German authorities, have added nothing to our knowledge of this pa rt 
of th e subj ec t. 

The matter of qualitative examination of the micro-organisms in 
potable water remained in about the state indicated by the foregoing 
until a littl e less th an a year ago, when Prof. Wm. T. Sedgwick, of the 
Massachus~tts Insti tute of T echnology. worked out a method for 
making the quantitative determination as well." This consists, first, in 
the concentration of the organism s in a large amount of water into 
so little water that they may be readily examined under the con
ditions imposed by microscopical technique; and. second, of an 

*Sce paper on Recent Progress in Biological 'Vater Analysis in Transactions of New England 
"Vater \Vorks Assocbtioll Se pte mbe r, 1889. 
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actual enumeration of all the organisms present in a given quantity of 
water. The first point is attained by filtration through a short column 
o( fine sand in the lower end of the stem of a small funnel, the sand 
being supported upon some material which will allow the water to pass 
freely and still retain the sand in position. After placing the sand, a 
measured quantity of water is poured into the funnel and allowed to 
filter through. The sand retains nearly all the organisms which were 
originally distributed through the water. The enumeration is secured, 
according to Prof. Sedgwick, by removing the supporting plug and 
washing the sand and contained organisms into a cell, 50 x 20 millime
tres in area, and about 2 to 2Yz millimetres in depth. The glass bottom 
of this cell is ruled into square millimetres and by passing a number of 
these squares through the field of a microscope their contents are 
counted and from the counts so made the whole number present in the 
cell is obtained. This method while far in advance of that of McDonald 

Fr G. 0 . - FUNNEL WITH PLUG /\I.. D SA N D IN P LAC It. 

is still somewhat unsatisfactory in this, that the sand and organisms are 
both allowed to pass into the cell together, and 'inasmuch as the finest 
grains of sand~are much larger than many of the organisms, it follows 
that the enumeration, however carefully made, is only a rough approxi
mation to the number actually present, and usually falls short of the 
number actually present. 
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The method of Prof. Sedgwick came to my notice about nIne 
months ago, and after examination it appeared quite evident that 
considerable additional refinement was possible, and to this I addressed 
myselt with the result of finally perfecting the technique in the manner 
which I now briefly lay before you. 

In the method, as I now use it, the sand is supported upon a plug 
of wire cloth placed at the lower end of the funnel stem, as shown in 
figure o. After placing the plug the sand is run into the funnel, lightly 
pressed to place with a glass rod, and from 20 to 40 c. c. of freshly 
filtered water allowed to run through in order to insure thorough settling 
of the sand before actually beginning the filtration. The amount of 
water to be filtered is gauged by the number of organisms which it 
contains, as ascertained by preliminary inspection. Generally, however, 
as large a quantity should be used as can be conveniently filtered with
out clogging the sand so much as to render the completion of the 
proce~s too prolonged, and for ordinary samples I have fixed upon 500 

.c. c. as the proper amount. In the case of very pure waters a larger 
amount will be desirable, and for such 1000 c. c. nlay be adopted as 
a. convenient unit. 

P/O/7 

Suli'o" 

Fiy. I. Pion and S~c/iQn ff' 

eQI/ WI#' COyer f/QS3, 


Experience indicates that however carefully the sand may be 
placed, the filtration at the beginning will not be as complete as further 
on, and in order to insure the certain removal of all the smaller 
organisms the first 100 to ISO C. c. of the filtrate is returned to the 
funnel and passed through the sand the second time. The funnel is 
allowed to stand until the completion of the filtration, when it is 
found on examination of the filtrate that nearly every organism has 
been removed and we have the result that the organisms originally 
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contained in the 500 c. c. of water are all in the sand at lower end of 
funnel stem. The plug of wire cloth is now removed, and the sand and 
contained organisms washed with 5 c. c. of freshly filtered water, run 
from as c. c. pipette, into a 5 or 6 in ch test tube. The test tube is 
sli~htly shaken in order to wash all the organisms clear from the sand. 
The sand by reason of greater specific gravity sinks quickly to th e 
bottom, leav ing the organisms distributed through the wate r. At the 
instant of the completion of the settling of the sand the supernatant 
water is turned into another smaller test tube, leaving the clean sand a t 
the bottom of the first tube. We now have the organisms from 500 c. 
c. of water concentrated into 5 c. c. in the second tube, from which 
after slight stirring, to insure uniform distribution, I c. c. is taken with 
a I c. c. pipette and transfe rred to a cell 50 by 20 millim etre a rea, and 
exactly I millimetre in depth. Such a cell of course contains 1000 cubic 
millimetres, or I c. c. The top of the metal cell is ~round perfec tly 
smooth and with a little practice one can float a thick cover glass to 
place without losing a drop. 

The next step is the enumeration. This is accomplished by trans
ferring the cell to the stage of a microscope, the eye- piece of which is 
fitted with a micrometer so ruled as to cover, with a given objective, 
and fixed tube length, a square millimetre on the stage. The microscope 
itself is fitted with a mechanical stage with millimetre movement in 
both directions; and for this purpose I have made certain simple 
additions to the new mechanical stage of the Bausch and Lomb Optical 
Company, by means of which the desired result is obtained at slight 
expense. The count is made by beginning at one corner of the cell 
and going systematically over the area in accordance with such a formula 
as will insure the count of squares selected from every part of the slide. 
The number of squares actually counted will depend upon the degree 
of accuracy which it is desired to attain. It is obviously impossible to 
count the 1000 squares composing the entire area of the slide, and the 
practical question arises as to just what multiple of 1000 shall be used 
to secure a correct average. This can only be determined by trial and 
comparison upon a number of samples. In any case not less than 20 

squares should be counted, and if time will possibly permit I should 
prefer to always count at least 50. 

In order to illustrate the matter, I have prepared a table which repre
sents the area of the cell divided into 1000 squares. Brief inspection of 
this table will show the difficulty of obtaining true averages when only 
20 squares are counted, and exhibits clearly the value -of counting 
the larger number if one cares for true averages. (See Plate 1.) 
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I consider the precise millimetre movement of the mechanical 
stage a matter of considerable importance, and indeed insist upon it as 
an integral part of the method. Without it the tendency will be to 
sometimes select squares for counting which are contiguous, while at 
other times one will pass over squares containing few or no organisms 
in a search for more prolific ones, making, in either case, an error in 
the final result. By use of the mechanical stage with a definite formula 
for passing over the slide, personal errors of this sort are eliminated, 
leaving only those which are due to irregularity of distribution of the 
organisms in the water, and by always stirring thoroughly before taking 
the portion for examination with I c. c. pipette this error may also 
be reduced to a small degree, provided as many as So squares are 
counted as the basis of the final average. Additional uniformity of 
distribution of organisms in the cell may also be obtained by stirring 
gently in the cell itself with the pointed end of the pipette, before 
Roating the cover glass to place, but the precaution should always be 
taken in these stirring operations to proceed gently in order to guard 
against breaking up unnecessarily the particles of amorphous organic 
matter which are nearly always present in any sample of water in which 
algous growths and decay are taking place. 

.F~ 2.. Sec/;on 07' open cell ..5110"1;'1', 
CurY~ tTl' surT'oce of FlUId Qv<!!' 
10 cop,'lIary oltroch"on 01" SIdes, 

The definite estimation of the amorphous organic matter is a thing 
of some difficulty, and in my own use of this method I have formed a 
sort of mental standard as to the unit of area covered by one mass of the 
amorphous matter. Mr. Geo. C. Whipple, who has assisted me in some 
experimental work for the Boston Water Works, has suggested that 
this unit be made definite for all persons by taking it a fixed number 
of square microns, and for this purpose 20 microns seems to be the 
desirable unit. By careful comparison with a stage micrometer for a 
few times this unit can be firmly fixed in mind and an estimate of the 
amount of amorphous matter made with considerable precision. 

The advantage of a cell of such depth as to just contain the 
quantity taken for examination is illustrated by figure 2, which repre
sents the open cell and shows the meniscus form taken by the liquid, by 
leason of capillary attraction at the sides. This curvature is so 
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considerable as to render a count in the squares near the edges of the 
cell impracticable, for optical reasons, which every user of the micro
scope will readily understand. With the covered cell on the contrary 
the count may be made up to the sides as easily and with as much 
certain ty as in the middle. 

The placing of the cover glass is easily accomplished, although the 
careful observance of certain details are essential to uniform success. 
Thus the cover glass should be perfectly c lean, and just before placing 
should be moistened. The operation of putting it to place consists in 
laying one end, held in a horizontal position, in contact with th e ground 
upper surface of the metallic portion of the cell, and, while keeping 
it in close contact at all points, gradually sliding it forward until the 
whole cell is covered. 

In this connection it may be noted that cleanliness is quite essential 
in all these operations, and the hints given by Mc Donald in his Water 
Analysis fully cover the case. 

In the original cell, as designed by Prof. Sedgwick, the division 
into squares for the purpose of obtaining the relation of organisms to 
area was arrived at by ruling square millimetres upon the upper surface 
of the glass slide on which the cell is based. This, however, gives a unit 
square only for the bottom of the ceil, and for all organisms at the top 
of the liquid no unit of area is obtained, inasmuch as the considerable 
change of focus required in order to see them at all renders it impussible 
to distinguish the ruled lines and such floating objects at the same 
time. With the eye-piece micrometer, however, this difficulty is 
removed, and the unit square is clea rly in the field of vision without 
reference to the plane in the cell upon which the objective is focussed . 

The working objective for these counts may be either a two-thirds 
or one-half inch, and for identification of minute unknown forms a 
one-fourth or one-fifth water immersion capable of working through a 
thick cover glass and ceil, one millimetre in depth would be useful. I 
have, however, no experience with a high power objective of this 
character, and can only cite the opinion of our Rochester opticiam 
that such an objective of satisfactory correction and definition can bt 
made. 

In the foregoing I have mentioned Prof. Sedgwick as the author 0' 

the original method, and have spoken of it as essentially his. It is due. 
however, to other gentlemen to say that while Professor Sedgwick'" 
work in the way of making the method of practical value does 
undoubtedly entitle him to the honor of having it bear his name, never
theless, like all useful advances, it is the work of more than one person. 
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Mr. A. L. Kean first used a small cell, made to contain [ cubic 
millimetre, early in the winter of 1888-89, and attempted by the use of 
such a cell to arrive at a quantitative determinatiqn of the number of 
organisms present in a given sample. Such a cell was found to be 
altogether too small to furnish other than uncertain results, although it 
probably suggested the larger cell which has 'become of great value. 
The use of sand as a filtering medium for this purpose was suggested 
by Desmond FitzGerald, Resident Engineer, 'Western Division Boston 
Water Works, but it was to the ingenuity of Professor Sedgwick that 

lo 'IG. 3.-CCl\ll'una ApPARATUS fo'OR BIOLOGICAL EXAMINATION 01" WATER. 

we owe the working out of the really useful application of those various 
devices. iVly own subsequent improvements, which are in the nature 
of refinements of technique, are fully set forth in this paper. 

The practical value of a method of this character will be readily 
recognized by all who understand the limitations of chemical analysis 
as applied to the decision of questions relating to the sanitary value of 
potable water. The most useful of the various chemical methods 
recognizes only two classes of organic impurity, namely, free and 
albuminoid ammonia, and groups every organic substance occurring in 
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wate r as one or the other of these. This has resulted in the condemning 
of the waters of mountain streams by chemists who ventured posilive
opinions as to sanitary value on the e vidence of chemical analysis alone. 
The use of the biologi <!al method, by exhibiting clearly the charac ter of 
the organic contamination, will, therefore, lead to a more acc ura te 
knowl edge of potable waters than can be gained by chemical ana lysis. 

lVIoreover as we gain more knowledge of th e real sanita ry signifi
cance of th e variolls forms of plant and animal life, th e daily or weekly 
flu c tations in quality of a public wate r supply can be quickly obtained 
by th e use of this method of biological analysis, and it is probabl e th a t 
in the very nea r future all public wate r supplies in this and adjoining 
states will be regularly subject to such examinations. Indeed th e State 
Boards of Health of the States of Massachusetts and Connecticut have 
already begun a series of examinations, either weekly or monthly, in 
their respec tive states, and in the c ity of Boston I have been engaged a 
portion of my time for th e last eight months in supervising the d ::! ta ils 
of beginning an elabo rate study of thi s kind as applied to the Boston 
supply. The Boston Water Board, with libera l fores ight, have recog
nized the value of such new methods of examination, and have provided 
libera lly for a practical test extending over a number of years. D ai ly 
reco rds have been made for the last six months and show result s o f 
great value, though the full value of such work can hardly be dete rmin ed 
in so short a time. At a recent meeting of the New England Water 
Works Assoc iation, Mr. F. F. Forbes, Superintendent of the Brookline. 
Massachusetts, Water Works, has given an interesting account of some 
similar studies which he made during the last season, with his results, 
and I will refer those interested to the Journal of that Assoc ia tion for 
further detail of such work. 

The following table shows th e comparative value of the open cell 
with mixed sand and organisms, and the covered cell with sand and 
organisms separated. The results are in number of organisms per
c. c., and represent only the plant forms present in the given samples. 

-
I (2)(I) 

NAME OF ORGANISMS. Closed cell Closed ce llOpen ce ll Open cell 
without sand .With sand . witho llt sand' i with sand. 

Asterionella, 3 014 237 
Tabellaria, 21II IS4 
Cyclotella, I 1 1 I 0 z 

16Anabaena, I 2 I J:7 
g.6 I 

S 
IClathrocystis, . 4 

12 

I
Coe losphaerium, S 3 

2NOSIOC, 0 I I 

20 IMelosira, 2 

I 08 26 66Totals, I 
I 

39 
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r have recently made a number o'f similar comparative counts with 
the result of uniformly getting a larger number of organisms per unit 
of volume, by the method here described. 

The following table shows a number of counts of samples from 
different localities, and illustrates the variations in number an d kind of 
organisms which will be found in various waters. In this table the 
results are grouped in c lasses to save space, and are the number of 
organisms per c c. as before. 

No. OF S \~IPLE . 

Sponge Spicules, 
Rhizopods, 
Infuso ria, 
Rotifera, 
Crustacea, 

Total Animals, 
======== 
Desmidiere , 
Diatomacece, 
Zoospores, 
C hlorophycece, 
Cyanophycece, 
Algce-Fungi, 

Total Plants, 

Amorphous Matter, 

I 

o 

5 
I 

o 

7 

o 
50 

130 
2 

IS 
3 

200 

I 

2 

2 

I 

o 

- 6

I 

6 
51 

5 
38 

1 

102 

80~ 


o 0 0 I 

o 0 0 I 

6 80 2 ( 50 
6o 0 1 3 

o 0 I 0 

--6- 8oi~S~ 

---- ==-1--

I o[ 3 4 
12 2 I 19 45 
73 280 1244 88 
4 I I 55 13 

70 4 157 110 
0 0 1 0 0 

----'-
160 287 478 260 

(9) ' (10) 

oI 3 o 
o I 1 o 

o16 10 I I 

I o 2 3 
o o o o 

- 1-8 --( 16 ~ 

-==-= = =----= 
5 0 I I 

50 8 I7 35 
2400 26 13 2 90 

I 0 I 5 
0 0 0 10 
0 0 I 2 

2456 34 15 2 143 

~-~'~I~I~I~~~ 


In these samples (8) is from a spring and represents very pure 
water. All of the samples except (5), (6) a nd (7) are from water 
supplies and represents waters of medium quality. The large amount 
of Cyanophycece in (5) and (6) might of itself in the present state of our
knowledge lead to the rej ec tion of those two wa ters as unfit for domestic 
purposes, especially, if continuous observation, extending over two or 
more seasons, showed that such extensive growths occurred frequently. 
In all such cases however a study of the environment would be desirable
before making a final decision, and I do not wish to be understood as
now saying positively that a given sample can be definitely rejected on 
the evidence of the biological examination alone. Of this phase of the
question I also omit extended discussion here, as I have recently given 
it consideration in a paper before the American Society of Civil 
Engineers. 

Plate 2 is a form for record of results at about one-half the
size to be used in actual prac ti ce. This record sheet may be taken as
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representing a fairly complete form for all classes of work while for any 
given water supply probably a less elaborate sheet will answer every 
purpose. 

The paper was discllssed by Prof. S. A. Lattimore, Dr. J. L. Rose
boom, the Presiden t and others. 

STATED MEETING. 

The President, PROF. H. L. FAIRCHILD, in the chair. 

Forty persons present. 

MR. J. E. PUTNAM exhibited and explained the working of an 
.audiometer devised by him, it being a modification of the Hughes 
induction balance. Remarks were' made by Prof. Lattimore concern
,ing some peculiarities of hearing. 

An illustrated paper was read on 

THE FUNGI OF WESTERN NEW YORK, 

By DR. CHARLES E. FAIRMAN. 

In the introductory portion of this paper a review of the progress 
,of mycology in the United States was given at length, and a resume of 
the work of the late Hon. G. W. Clinton, of Buffalo, the pioneer inves
tigator of the fungi of this section. A synopsis of the contributions of 
Clll1ton, contained in the Reports of the New York State NIuseum from 
the 23rd to the 39th, ended the historic treatment of the subject. 

For the past five years the author has been investigating the 
mycologic flora of Orleans county, N. Y., and has collected over 425 
.different species during that time, which may be classified as follows: 

Pyrenomycetes, 87 species. 
Sph::eropside::e, 61 " 
H yphom ycetes, 43 " 
H ymenomycetes, 96 " 
Gasteromycetes, 7 
Phycomycetes, 10 

?I'Iyxomycetes, - - 17 
U redi~e::e and U stilagine::e, 5 [ 
Discomycetes, 24 
Imperfect and unclassified, 29 

4 25 
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In the fungus flora of Orleans county, so far as known, the Hymeno
mycetes, or mushrooms and their allies, head the list with the greatest 
number of species, viz: 96, or nearly one-fourth the number of recorded 
species. The Pyrenomycetes come next with 86 species. The 
Hymenomycetes, being mostly of large size, were collected rapidly at 
first, while members of the other orders, for the most part microscopic, 
were overlooked. Lately, however, the Pyrenomycetes are coming to 
the front and will, dou·btless, greatly outnumber the other fungi when 
our mycologic flora has been thoroughly investigated. The .list of 
fungi found in Orleans county includes forms new to the state or, at 
least, not enumerated in the reports of Prof. C. H. Peck, and several 
new species and varieties which are set forth at the conclusion of this 
article. (One of the rarer forms is Pleospora subsulcata, E and E. 
See plate 4, fig. rand 2.) 

All of the families into which Prof. Saccardo divides the Pyreno
mycetes are represented in the mycologi c flora of Orleans county 
except one (the Microthyriace<e). Nearly forty (40) genera are found 
in the list of black fungi, the common genera, Valsa, Hypoxylon, EttI),/Ja, 
RoseLlillia, Diatr)pe and Diaporthe, having the greatest number of species 
to their credit. The" black fungi" previously mentioned belong to 
the saprophytes and exist on dead and decaying substances. 

We now turn to consider some species of Pyrenomycetes which are 
parasitic on living plants, the mildews or Perisporiace<e, the first 
family of Pyrenomycetes in the Sylloge FUllgorum. Since the publication 
of Vol. I of Saccardo's Sylloge, there has been published a paper on the 
" Mildews of Illinois," by Dr Burrill, which reduces many species of 
the former work to synonyms. Our mildews (Orleans county) by the 
arrangement adopted by Peck in his reports, or by Saccardo in the 
Sylloge, are 19 in number, and by the revision of Burrill became 
reduced to 14 specIes. Among the host plants in Western New 
York attacked by mildew, we find cherry, horsechestnut, grape, lilac, 
honeysuckle, phlox, violet, larkspur, woodbine, aster, viburnum, elder, 
elm, beech, maple and gooseberry. The mildew on Agri71lonia eupatoria • 
(which has heretofore been referred to Spltccrot/zeca Castagnei, Lev.) is 
called by Burrill Sp/ucrot/zeca HUlI/ult', (D. C.). Lyndonville specimens of 
a Sp/ucrotheca on common agrimony show perithecia larger, appendages 
shorter and more delicate, ascus and spores larger than the common S. 
Castagnei. Therefore Sphcerot/leca HUII/uli (D. C.), Burrill, seems an 
appropriate name for our species (Plate 3, fig. 6). 

The Sph<eropside<e have sixty (60) representatives which are 
distributed in many genera, the principal ones being Septoria, with 13 
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·species, Diplodia, 8, Splzccropsis 5, Phyllostieta 4. Pestalozzia is repre

sen ted by one species, the ra re Pestalozzia insidens of Zabriskie, found 

on elms, which from the beauty and perfection of its spores has been 

called the" Prin ce of P estalo zz ias" (Plate 4, fig. 9). We find a Septoria 

on common chickweed-Septoria Stellaria:, R. and D., and Pltyllostieta 


. Cirsii, Desm., on Canada thi stle, new to the U nited States, until 

discovered at Lyndonville. Haplos/orella Nerii which grows on 

oleander stem s, PllOJIla ef7pyrella on bitte rswee t branches, and Pltyllostieta 

filipendulilla on cultivated spir<ea are forms which are new to Ne w York 
State. 

Th e Hyphomycetes a re represented in the collection by a number 
of spec ies (a lso di stributed among man y genera) including Cereo>jJora, 
.Fltsicladillm, OvuZaria and RamllZaria, parasiti c on living plants, and 
Botrytis and Vertieillillm on dead or decay ing substances. Whil e not 
e xerting as des truc tive ac tion upon vegetation as some vther fun g i, thi s 
group affo rds many deli cate microscopic fo rm s. Two members of this 
group, vi z: Fltsicladittlll dendritieulll or a pple-peel fun gus, and Ralllularia 
Fragaria: or the strawberry leaf bli ght, have been found with us, 
se ri ously injuring their respec tive hosts . 

The Hymenom), ce tes comprize nearl y one-fourth the collection,and 
our fl ora will be found quite ri ch in th ese forms. In the Aga ri c us 
family we find many genera present with us, headed by Agaricus proper 
with 22 species, and including members of such genera as Russula, 
Laetarius, uiarasmills, Coprilllts, etc. The striking fe a ture is that no 
spec im ens of the large ge nu s Cortillarilts, have, as yet, been found , 
although looked for with assiduity. El sew here in the eastern portion of 
New Yo rk Stale Co rtin arii have been plentifull y gathered. The famil y 
PolY(Jorei is represented by a number of genera and speci es. A few Boleti 
have been found, in th e months of July and August, in our loca lity, but 
Polyporus has the la rge r number of spec ies to its credit (aboll t 20). 

It may be noted in passing that it has long been known to students 
of fungi, that Po/.),porus appZaliatus often at ta ins a la rge size a nd that its 
pores a re ferru ginous, with a white orifice, which causes the inferior• 
surface of the plant to appear as if white-washed. It has also been 
kn own that th ese whitened surfaces wh en bruised or scra tched show 
q uickly the brown underlying colo r. I have seen this property made 
use of in a decorative sort of way, wh ich I have nowhere seen 
mentioned. Pictures of trees, ho uses and va riou s obj ec ts a re drawn 
upon th e white inferior surface of th e fun gus and a re perm anent. In 
many co untry hOll ses these prepa red objec ts are found plentifully 
.adorning mantels and bric-a-brac recep tacl es . 
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Among the Hydnere we have only the very common genera HydllUlIf, 
Jrpex, and Gralldinia. 

The Thelephorei (4th fam ily) are also well represented by species 
-of CorticiulII, Stereum and other genera. "Ve have the rare Corlicium 
ii7'idoaeruielt 111 , Karst, new to the state, and, probably to the country, 
which agrees with an authentic specimen from Karsten, and a new 
-spec ies, the Corticium rhode/lum, Peck, of a beautiful rose color. 

The Clavarire are only sparingly represented by a few common 
{arms. 

The peculiar gelatinous family Tremellint is represented by species 
·of Trelllella, E x idia and Dacrymyces, which are commonly found on , 
mo ist hemlock stumps. 

The next orde r 01 fun gi the Gasteromycetes or puff-balls is known 
·o nly by a few common puff-balrs, one member of the offensive Phalloids 
.and lVidltlaria puivinata, Schw, a species rarely occurring in th e state. 

Th e order Phycomycetes is represented by a numbe r of "blights" 
and "moulds." In wet seasons the blights are a source of great 
.annoyance from the wide spread damage done to fi eld and garden 
<c rops. It is only necessary to mention the P ero?lospora vitiwla or grape 
blight, and the Perollospora ga IIg li.form is, DeBy, the lettuce hlight, to 
prove this 

The Myxomycetes or slime moulds, a group of rema rkable organ
isms, which have occupied deba table po.,itions in various sys te ms of 
.c1 ass ifi cation, are represented by 17 spec ies. During the vegetative 
portion of th eir life history these organisms consist of naked masses of 
protoplasm, the so-called plasmodia, variously colored, and possessing 
the power of changing th ei r forms and places, and hence are said to be 
motile. U nder proper conditions. thi s protoplasmic vegetati\'e state 
·ceases, and a resting state is entered upon, with th e form a tion of spores 
in spo re cases, or sporangia, which ass ume rese mblances to puff-balls, 
or other fungi. They have always been objects of great inte rest not 
only from their cCl rious life hi sto ry, but also from the delicacy of th eir 
fru ctificat ion and the beauty of their spores and threads, when invest i
gated by the microscope. We have some of the rare forms of this 
order, as well as the common genera Flt!t:f[o, Tricltia and Arcyria. \\le 
have also one new species a Didymiulll (Didymium Fairmani, Sacc.) found 
growing on the lower surfaces of leaves of SlIlilacina blfolia, which will 
be noticed later on. 

Taking up for our next consideration the rusts and smuts we find 
the list includes 5 I species. The genera represented are .dicidium, 
.Puccinia, Urolllyc.es, .PllragmidiuJll, Me/alllpsora, Coieosporiu III , RoeHelia 

http:Urolllyc.es
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and Creoma. This group is of considerable interest to agriculturists 
on account of the damage done to cultivated plants. Some of the 
species in the list belong to common forms, such as wheat rust and 
corn smut, and ·others to rare members of the order. Only a few 
features can be here noted in a general way. We have found only one 
species of Roes/elia (Roestelia lacerata). These roestelia forms, as proven 
by the cultures of Halsted, Thaxter and Farlow are the cecid ia or 
cluster cup stage of species of GYllillospOraltgiu11I, or the so-called 
"cedar apples," which are found upon species of cedar and juniper. 
The Roes/elia of our flora was found upon Cratcegus leaves, but a search 
for the ., cedar apples" upon Juniper has proved fruitless, nor have I 
found evidence of the occurrence of species of GymllosporangiulIl in 
Western New York. 

While this review was in course of l)reparation I noticed along the 
roadside some patches of Malva rotundtfolia whose leaves were spotted. 
A removal of some of the spotted (eaves and a microscopic examination 
enables me to announce the unfortunate presence with us of Puceillia 
Malvacearul1l, or as it is commonly termed, the hollyhock disease. And 
next I examined my hollyhocks and found them attacked. There are 
mar.y features of interest about this parasitic rust. When first reported 
from Australia it was said to be very destructive. It has been recorded 
in this county in scattered localities in Vermont, Massachusetts and 
California, and unfortunately seems to be spreadin~. It has only 
recently been found in this state. Some specimens were lately sent to 
Prof. Peck, from Geneva, which he has pronounced to be this fungus, 
and in an article in the" Country Gentleman" recommended prompt 
measures to be taken for its suppression; but it probably has securel\ lOO 

firm a foothold to be stamped out. "As far as the <].ttacks on Malva 
rotlllld/jolia are concerned it may be a good thing, but not so with its 
attacks upon cultivated hollyhocks," says Prof. Peck in a recent lelter. 
Prof. Farlow of Harvard College, has compared our specimens with 
others and pronounced them as the same fungus found in Massachusetts, 
Vermont and Central New York. "The spots are much lighter colored 
than the Western and California form which is not the true Puccinia 
MalzlacearulII but Puccinia lW"alvastri, Peck." The color of the latter is 
black brown, while that of the former is yellow brown. The depth of 
the apparent color in P. Malvacearu11l is dependant to some extent on 
the fact of the production of promycelia or not, as this species is a 
member of the sub-genus in which the spores germinate at once i1l sitlt, 
if the promycelia are just starting the color appears lighter, if they have 
not begun to appear it is somewhat darker. (Sec. Farlow in litt.) 
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PL ATE 3. 

Pseudovalsa Fairmani, E. an d E. 

Fig. I. P ortio n of hickory bark with fungus (slightly enlarged) . 

F ig. 2. An ascus and sporidia. 

Fig. 3. Sporid ia. 


Pycnidia state of the above named Pseudovalsa. 

Fig. 10. A branched sporophore, with two pycnid iospores. 

F ig. 11. Another form of pycnid iospore. 


PllOllla Lyndollvillmsis, ,Fair. 

F ig. 4. Spores of the fu ngus. 

Haplosporella Ailanthi, E and E. 

F ig. S. G roup of spores. 

Spluerotlteca .lJu 111 ult , Burrill. 

F ig. 6. Ascus anr\ Sporidia. 

Didymium Fairmani, Sacco 

F ig. 7. Floai and spo res. 
F ig. 8. Crystals. 
F ig. 9. Le;tf of Smilacina Blfolia, wi th groups of the Did)lmilllll 

(Nat. size ). 
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F ig. I. 


Fi g . z . 


F ig. 3· 

Fig. +
F ig. 5· 
F ig. 6. 

Fig. 7· 
Fig. 8. 

Fig. 9· 

Fig. IO. 

Fig. If. 

Fig. 12. 

F ig. 13. 

F ig. [4 
Fig. [ 5. 

('ale the )"am e as Plate I .) 

Pleosporll suuslllcata , E. am! E. 

Asc us and sporid ia. 
A sporidiu m (im'olz'ed in IItltCltS) . 

SporidcslIliulii torltioides, E. and E. 

S pores of the fungu s. 

Mucor T(enirc, Fairman. 

A sporangium. 
S pores. 
Hypha with contracted con tents. 

A IIlltostomeila erurtalls, E. a nd E . 

Asc us Iri th sporidi a. 
A g ro up o f sporidia. 

Pestalozzi(~ insiderls, ·Zabriskie . 

TlI"o spores of the fungus. 

LopiliostoJlla Prulli, E. a nd ·E. 

A single spo ridium. 
An aSC\1S with sporidi a. 

Did)llllospizatria accedeliS, Sacca rd o. 

S porid ia of th e fungu s. 

Diplodia spiraicola, E. a nd E. 

Spores of the fu ngus. 

Coniasporiulll Felirll/ani, Saccardo. 

R ind of squash (na t. s ize ) Gearin g th e funglls. 
The s po res of th e COlliosporiulII . 
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Among the Discomycetes we have a wide range of forms from our 
largest morel-Morehel/a esculenta var conica-to the microscopic . 
Pezizas. The genera represented are Peziza, llforclte/la, Propolis, 
Stietis, Patel/aria, Derma/ea, Tapesia, Ellue/ia, I:lelOt/ltlll, Ascophamts 
and Aseobolus. Our earliest species is Peziza eoccillea, J acq., which 
occurs at the same time as the spring beauty (Ci,zylollia) and the Hepatica. 
Some of our species are quite rare, as for instance Tapesia Rosce, (Pers.), 
found on dead stems of wild rose. Mr. Ellis, to whom specimens 
were stnt, says that he had never before had Tapesia Rosce from this 
country. We have also, recently, found a Dermatea growing on twigs 
of Lindera benzoin, which is apparently near D. Vtburllicol,z Ell. 111 

Torr. Bulletin (D. purpurea, Ell. olim). 

The following list con tains the new species and varieties which we 
have added to the mycologic flora of Western New York. 

I. Fenestella amorpha, E. and E. 

Jour. Mycol, vol. 4, page 58, vol. 5, page 79. 

On fallen branches of hickory (Carya) in the spring. We have 
attempted to trace the development of the sporidia of this fungus in 
an article prepared for Jour. Mycol, vol. 6, on the" Development of 
Some Fenestrate Sporidia." See also plates I and II. Jour. Mycol. vol. 
6, for figures of the Fmes/el/a. 

2. Didymosphceria accedens, Sacc., n. sp., (Plate 4, fig. 12). 

,. Peritheciis gregariis, tectis, Ji - Yo m. m. lat., ostiolo laeve 
papillato erumpento, nucleo primo albo. Ascis tereti-clavatis 120XIO fl., 

paraphysibus obsoletis. Sporidiis senis octonisve, ellipsoideis, utrinqlle 
rotundatis, I septatis, leviter constrictis, 20-22X9-11 fl., fuligineis 
monostichis. Affin. D. Rhamni et D. incarcerato ostiolo ascisque 
diversa." 	 Saccardo in litt. Hab. on dead branches of some tree (Ash ?). 

April and May, 1889, Lyndonville, N. Y. 

3. Anthostomella eructans, E. and E., 11. sp., (Plate 4, figs . 7-8). 

Perithecia gregarious, globose, '%-:K m. m. diam., with thick 
conaceous walls, buried in the wood, abruptly contracted above into a 
short neck with an obtuse-conical erumpent ostiolum. Asci cylindrical, 
75-8ox7 fl. (p. sp.) with abundant parap'hyses. Sporidia uniseriate, 
brown, continuous, rather acutely elliptical, IO-15x5-7 fl. (mostly 
12XS fl.). The surface of the wood is uniformly blackened and the 
sporidia when mature are discharged as in Massaria. 

On decorticated (maple?) limb. 

Lyndonville, N. Y., May, 1889. Fairman, No. 42. 


4, PROC, ROCH. ACAD. OF Sc., Vol. I, Aug. 1890. 
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4. Lophiostoma Pruni, E . and E., (Plate 4, figs. 10-1 I). 
J ou r. Mycol, vo l. 4, page 64. Also figured in Berlese, lcones 

Fungorum, 	Fasc. I Part I, Tab. VI, fig. 3. 

O n Prltilits serotilla, Lyndonvi ll e, Ap ril , 188S. 


5. Lophiostoma rhopaloides, Sacc., va r. plttriseptata, n . var. 

D iffers from the type in having spo ridia three tojive septate, instead 
of 	Iitree septate. 

On dead branches of Maple, ivray, 1889. 

6. Pseudovalsa Fairmani, El li s and Everhart, n. sp. (Plate 
3, fi gs. 1,2,3,10, II) . 

'~Stromata con vex pul vinate 1-1,% m. m. diam., form ed of th e sligh tly 
altered substance of the inn er bark, the surface only sub-carbonized and 
blackened, not su rrou nded by any distinct circumscribiFlg line, covered 
by the epiiermis which is pierced by the stout, short, cylindrical or 
con ical ostiola, with smo~th or quad risulcate ti ps. Perithecia 4 to 8 
in a stroma, closely packed, ovate or subangular from compression, 
about Yo m. m. diam. with whitish, waxy contents. Asci (p. sp. ) 
75-85x20 fl ., mostly only six (6) spo red . Sporidia oblong cylindric~l, 
yellowish, 3 septate, 30- {OX5-7 Il., slightly constricted at the septa. 
The young stromata contain an abu ndance of PJIC1Iidial spores, (abo ut 
the size and shape of the ascospores) borne on stout or branching 
sporophores about as long as the spores themselves. 

On dead hickory limbs (Car)'a ), Lyndonville, N. Y. 

(In one specimen 5-septa te sporidia were found.) 


7. Vermicularia phlogina, Fairman. 

Botanical Gazet te, March, 1887. 

On leaves of Phlox divaricata, Ridgeway, N. Y. 


8. 	 Vermicularia solanoica, n. sp. 

Per ithecia supe rficial, n ulll erous, black, 150-175 m. m. in diam. 
Bristles few, mostly uniseptate, at times continuous, of various lengths, 
the longer ones gradually attenuated to an ac ute tip, brownish, with tips 
subhyaline, 75-100 fl , long and 5 fl . wide at the base. Conidia oblong, 
fusoid, subarcuate 25-30X2'%-3 I'. Endochrome ligh t green, continu
ous o r faintly divided near the center, granular, nucleate. 

*In the pycnidial stage the fungus might be taken for a Hendersonula. ]n 

this stage the stroma is orbicular, depressed, black outside, whitish waxy, horny within, 
divided in to ovate, globose or angular cells from the surface of which sp ring the 
sporophores (40-00x3 ,u.) bearing at their extremeties the oblong cylindrical, subhyaline 
mostly 3 septate sporules (35- 5ox6 -9 fl· ) generally slightly const ricted at the septa. The 
surface of the stroma in this pycl~idia l or the Hendersonula sta)(e is a t times ind Ist inctly 
papi llose from the shghtly prominent ostiola . This stroma is also seated on the inner bark 
and erumpent through the epidermis. At first the pycnidial spores are ol,ly granular and 
nucleate, bu t SOOI1 become from three to four septate in the progress of development. 
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On dead stems of SOla1ll011 dulcamara, Ridgeway, Orleans Co., N. 
Y., May, 1889. 

This might be referred to V. Demalium, but until the limits of that 
species are fixed we propose this as nell". 

9. Phoma Weldiana, n. sp. 
Perithecia f('w, scattered, black, shining, small, oval or rotund. 

25-30 I' . diam. Spores oblong, pointed at one end abruptly, or both at 
times rounded, IO-15 X3 I'. 

On decorticated wood of Eaollymus atroparpareus. Lyndonville, 
N. Y., May, 1889. 

Name (\'Xeldiana) after lVliss L. A.' Weld, who has assisted me in 
the determination of host plants and in the preparation of the plates. 

10. Phoma albovestita, 11. sp. 
Cortical spots mostly surrounded by a white zone, most apparent 

before rupture. 
Perithecia small, erumpent, nestling in the inner bark, occasion

:11ly clustered, dull black. Spores oblong, ends obtus~ly rounded. 
4-7 xI 76-2/,. 

On bark of Juglalls cinerea, May, I g89. 

II. Phoma Lyndonvillensis, 11, sp., (Plate 3, fig. 4). 
Occupying faded spots on the stem. Perithecia ostiolate filled 

with minute oval or oblong sporules, sometimes nucleated, 3-6 /'. diam. 
On stems of Malva rotundtfolia, April, 1888. 'Found on the stems 

of plants which had been attacked the previous fall by Septoria malvicola 
E. and M. Both the Pilollla and Septoria may be connected as states of 
some higher or ascomycetous fungus. In the spring, as early as the snow 
has gone, one can find, on the green stems of the Malva, here and there, 
bleached or dead spots, generally one inch long on which the Phoma 
grows. There is a Piloma MalvacearulIl, but the above peculiar growth 
has induced me to separate our plant. 

12. Phoma Rudbeckic:e, It. sp. 
Perithecia numerous, erumpent, globose depressed, ostiolate, light 

black. Sporules oblong, rOllnded at the ends, 4-6 /'. long, 2-31" broad, 
hyaline. 

On dead stems of Rudbeckia lacilliata, Lyndonville, N. Y., 
April, 1888. 

13 Septoria Fairmani, E. and E. 
] our IVlycol., vol. 5, page 151. 

On living leaves of hollyhock (Alt/uea rosea), Lyndonville, N. Y., 
June, 1889. 
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14. Septoria rnalvicola, E. and M. 

] our. Mycol , vol. 3, page 65. 

O n leaves of jJif alva rotundijo/ia. 

Prof. Peck has referred our spec imens to Septoria Ileterochroa , 

Desm. 

15. Diplodia spir<eicoJa, E. and E., n. sp., (intitt.) (Plate 4, 
fig. 13). Spores smaller than either of the desc ribed species on Spi raea, 
meas uring 8-Iox3-4 I'. 

D . Spiraeae has spores 14-2ox8 ,It. , and D. SpiraeiJla, Sacc., has 
spores 20-22XIO ,u. (Mr. Ellis now thinks thi s spec ies may co me 
under D. Spiraeae.) 

On dead stems of cu lti vated Spiraea Ilyperictfolia, Jl~ne, 1889. 

16: DipJodia rnaura, C. and E., n. val'. 

Val'. Americana Ell. in litt. 

On dead limbs of mounta in ash, P. Americana. 


17. Morthiera Thuernenii, Cooke, var splul:rocysta, Peck, 
(in lilt) . 

Jour. Mycol, vo l. 5, page 79 . 
On CralcE!f{us at No rth Ridgeway on the County line road between 

Orleans and Niagara coun ti es. 

18. Haplosporella Ailanthi, E. and E. (Plate 3, fig . 5). 

Jour. Mycol. vol. 5, page 147. 

On dead Ailanthus glandttlosus. 


19. Sph<erop'sis Lapp<e, E. and E., It. sp. 
Perithecia scattered, subglobose, 5'3 m. m. in diameter, a t fi rs t 

covered by the cuticle, soonerumpent superficial. Sporules elliptical, 
brown, with a single large nucleu s, 15-2ox8-IO ,u. 

On dead stems of burdoc.k (Lappa lIlajor) , May, 1889. 

20. Sporonema pallidurn, E. and E. 

J our. Mycol, vol. 5, page 153. 

On decorticated maple, Ridgeway, N. Y., IV[ay, 1889. 


21. Sporidesrniurn toruloides, E. and E., n. sp., (Plate ±, fig. 3). 
Forming small (I m. m) gregariolls, cushion·like, black tufts, some

times subefused. Conidia various, mostly toruloid , forming si mple o r 
bran ched chains of ce ll s, 12-25x5-7 11. Mos t of the component cell s 
divided by a longitu dinal septum, or also subglobose 5- 7x5- 7 ,u . 

This is closely alli ed to Septo!lema toruloideum, C. and E., and to "Conio 
theciuJIl .. toruloidettlJl, B. and c., but differs from both of these in its 
longitudinally divided (muriform) cell s, which a re also slightly muri
cate-roughelled. 

On dead wood and bark of Cornus, Lyndonville, June, 1889. 
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22. Discella pilosula, E. and E. 

.lou r. IVl ycol., vol. 5, page 153. 

On a deco rti cated map le, Lyndon ville, April, 1889. 


23. Septoria divaricata, E. and E. 

Jour. Mycol, vol. 3, page 85, vol. 5, 'page 151. 

On living leaves of Pltlox divaricata, Lyndonville, N. Y., May, 1889. 


24. Coniosporium Fairmani, Sacco (Plate 4, fi gs. 14-15). 

Jour. Mycol, vol. 5, page 78. 

Ab affin C. Apiosporiade differt conidiis multis minoribus, 5-7 p.. 


d ., globosis, levibus, fuligineis, su binde 1 -nucleatis On cortex of 
Hubbard squash, exposed to the weather, Lyndonville, N. Y., February 
10, [~86. The fungus cove rs the rind with black sooty patchei. 

25. Didymium Fairmani, Sacc ., (Plate 3, figs . 7, 8, 9) . 

.lou r. M ycol, vol. 5, page 78. 

.Dignostitus peridiis, sparsis, sessilibus, f10 cc is hyalinis laxe reticul


atis, sporis levi bus, 8-10 IL. diam, crystallis eximie stellatis. Columella 
subglobosa, fuscella. 

On the lower surfaces of leaves of SllIilacina bllolia. \ug., 1886. 
In the original publication of the species, named by Dr. Saccardo, 

there was an error in translation, and I have thought best to insert here 
the original diagnoses. 

26 Mucor Tc:enic:e,lI. sp., (Plate 4, figs. 4,5, 6) . 
Sporangiferous hyphre erect, ra rely, if ever' branched, septate, 

yellow, 7 p.. diam. 
Sporangia globose. brownish or yellow brown, smooth, mostly 40 

p.. in di am. Columella elliptical or s ub-sphaeroidal, a t times with con
tracti on at the base, brownish. 

Spores gLobose, or ellipsoid, light yellow, 3-5 IL . in diam., with 
smooth epispore. Zygospores not observed. 

On segmen ts or joints of tape worm (Taenia soliltlll ). The fungus 
forms a felt ed mat on the affected joints, of a sordid yellow color. At 
times the hyphae ha-,.e contents contracted into bands. 

The parasitism of the mucor upon the entozoon or intestinal 
parasite is curious and interesting. It seems to me distinct from 
Mucor 1Illicedo in smooth spo rangia and spores, and from jJ1"ucor erectus, 
Bainier, by the color of the spo res. 

27. Pseudohelotium Fairmani, (E. and E.), Sacco page 302, 
No. 1,262, Sylloge Fungorum. yol. 8. 

Peziza (moIHsia) Fairmani, E. and E. Jour. Mycol, vol. 4. 
page 56. 
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On inner surface of ba rk (Oak ?) lying on the ground. Ridgeway 

and Lyndonville, N. Y., April, 1888. 

28. Helotium fumosum, E. and E. 

On dead stems of L eollurus cardiaca and Lappa major, :May, 1889. 

Specimens were furnished for distribution in N. A. F. 


29. Camarosporium acerinum, E. and E., It. sp. 

Differs from the allied C sub.fenestratulIl, B and c., in its broader 


(I S-26x8-10 ,u.), triseptate spores, and more prominent perithecia. 
On dead maple limbs, Lyndonville, N. Y. 
C. sub.fwestratum was <;Iescribed by Berkeley from specimens on 

Robinia, and no other host was given. A form found at Lyndonville, 
on Ai/aNtlltls Klalldu/osus would be C. Berkdeyanltlll, (Lev.) of some 
authors, but M r. J. B. Ellis informs us that Prof. Farlow, who has 
the original specimens, says this is scarcely distinct from C. subfene
stratum. Evidently the three species are very closely allied. 

30. Tubulina cylindric a, (Bull.) var. acuta, Peck, (ill litt.) 
Differs very noticeably from the type in having the peridia acute 

instead of "rounded" at the apex. Otherwise no marked differences 
exist. Hab. on rotten stumps in woods. 

The illustrations were drawn from camera lucida sketches, by the 
author and Nliss L. A. Weld. 

The paper was discussed by Mr. Baker, Mr. Streeter, the President 
and others, and a vote of thanks was given Dr. Fairman. 

APRIL 14, 1890. 

STATED 'IEETING. 


The President. PRI)F. H. L. FAIRCHILD, in the chair. 


One hundred and eighty persons present. 

The Council report recommended as follows: 
(1.) The payment of a bill for printing. 
(2.) The elec tion of the following candidate; as active members 

MR. ROBERT CARTWRIGHT 
MR. D. L. HAYES, 
MR. CHARLES N. PRATT, 
MR. CHARLES H. WARD. 
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(3.) The election of the following persons as corresponding 

members : 
PROF. WILLIA~! R. DUDLEY, Ithaca, N . Y. 
PROF. CHARLES S. D') LLEY, Philadelphia, Pa. 
DR. CHARLES E. F AIR~!AN, Lyndonville, N. Y. 
DR . GEORGE E. FELL, Buffalo. N. Y. 
PROF. EUGENE E. FISH, Buffalo, N. Y. 
PROF. DAVID S . KELLICOTT, Columbus, O. 
DR. A. C. MERCER, Syracuse, N . Y . 
REV. C. H . ROWLEY, Wesford, Mass. 
PROF. Henry S . Williams, Ithaca, N. Y. 

(4.) The election of the following persons as honorary lI}embers : 

MR. GEORGE KARL GILBERT, Washington, D . C. 
REV. JOHN D . KIN G, Edgerton, Pa. 
PROF. ALBERT R. LEEDS, Hoboken, N. J. 
PROF. JOSEPH LEIDY, Philadelphia. Pa. 
PROF. JOHN S. NEWBERRY, New York City. 
REV. FRANCIS WOLLE, Bethlehem, Pa. 

Tht: report of the Council was adopted and the candidates for 
active membership elected by formal ballot. The names for corres
ponding and honorary membership were laid over one month, under 
the rules. 

MR. G. K. GILBERT, chief geologist U. S. geological survey, gave 
an illustrated lecture on 

THE NIAG.\RA RIVER. 

In this paper Mr. Gilbert discussed the origin and history of the 
river, and the complex elements involved in the problem of determining 
the age of the gorge. The subject was discussed by several menlbers, 
and the lectu rer was given a vote of thanks. 

STATED MEETING. 

The President, PROF. H. L. F A!RCHILD, in the chair. 

Sixty-four persons present. 
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The President gave a lec ture on 

METHODS OF ANIlV1AL RESPIRATION, 

which was profusely illustrated with charts and diagrams, and was 
di sc ll ssed by Dr. Roseboom. j\llr. Bacon and others. 

It was annollnced that the Zoological Section would hold its meet
ings at the residence of Prof. Henry A. Ward . 

STATED MEETING. 

The President, PROF. H . L. FAIRCHILD, in the chair. 

Thirty-three persons present. 

The Council report recommended: 
(1.) The payment of certain bills. 
(2.) That the Academy make an excursion to Stony Brook Glen, 

May 30th. 
(3.) The election of Miss Ella G. Lawton as a resident member. 
(4.) The elec tion of the following members as fellows: 

J. M. DAVISON, 
E. E. HOWELL, 
EMIL KUICHLING, 
FRANZ l\'IliCKE, 
H. L. PRESTON. 
FRANK A. WARD. 

The recommendations of the report were adopted, and Miss Lawton 
elected by form al bollot. The election of fellows was laid over one 
month under the rul es. 

The candidates for corresponding and honorary membership named 
at the preceding business meeting, April 14, were elected by formal 
ballot. 

A paper was read by DR. ANNA H. SEARING, on 

THE LIFE HISTORY OF SOME OF THE FUNGI. 

The paper was discussed by Dr. Roseboom and the President. 
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MAY 26,1:::>90. 

STATED MEETING. 

The President, PROF. H . L. FAIRCHILD, in the chair. 

Thirty-four persons present. 

IVIR. E. E . HOWELL exhibited a section of an iron meteorite from 
Puquios, Chili, which showed upon its etched surface lines of disloca
tion or faulting. This and other peculiarities of meteorites were 
discussed by Mr. HO\yell, Prof. Henry A. Ward and others. Prof. 
Ward said he had found that meteoric iron cooled much more slowly 
than pure iron. He also referred to the statements that the Greenland 
irons which, were once supposed to be meteoric, oxydized much more 
rapidly under cover than out of doors. 

The following paper was read: 

THE FORCES CONCERNED IN THE DEVELOPMENT OF 

STORMS, 


By M. A. VEEDER, M. D. 


(A bstract.) 

A notable feature of the distribution of atmospheric pressure is its 
belt-like arrangement. In the equatorial regions pressure is relatively 
low, increasing to a maximum in the vicinity of the tropics, and again. 
decreasing toward the poles. In the northern hemisphere these belts 
of similar pressure have a common center, not at the pole, but at a 
point in latitude 70 degrees north and longitude 96 degrees west. 
Circles described about this point with radii of two, three and four 
thousa nd miles in length respectively, define with great exactitude the 
location of these zones, in the northernmost of which cyclones have an 
eastward movement, and in the next, anti-cyclones move eastward, but 
cyclones have little or no IJrogressive movement in longitude, and in 
the third, which is known as the equatorial cloud-ring, storms remain 
stationary, or at certain seasons move westward. 

The common center about which these belts are arranged is the 
chief magnetic pole of the northern hemisphere. Auroras likewise are 
most frequent in a well defined belt des'c ribed about the magnetic pole 
at a distance somewhat less than that of the center of the belt of east
ward moving cyclones. In the equatorial cloud-ring thunderstorms 
attain their greatest frequency, being of daily occurrence, thus belting a 
consid erable portion of the earth in this location. 
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In consequ ence of the di splacement, 20 d egrees from -the pole, of 
the center about which these belts are a rran ged, atmospheric conditions 
over Asia and th e Pacific a rc qaite different from those in correspond
ing latitudes in No rth America and over the Atlantic_ Areas of 
low barometer have less progressive movement in longitude in th e 
middle latitudes of th e eas te rn hemisphere than in the wes te rn. The 
Pacific, as its name implies, is the calm ocean, while the Atlantic under
goes ceaseless agitation from a never ending succession of eastward 
moving storms. 

This belt-like distribution of a tmospheric pressure is usually 
ascribed to convection c urrents generated by the heating up of the 
equatorial regions by th e sun . But on the sun himself there is an 
arrangement in belts of the commotions in his atmosph-e re, a lthough 
there is no heating up of his equatorial regions from an ex terna l source. 
Yloreover the coronal streamers visible during eclipses have the precise 
form and location tha t would produce sola r anti-cyclonic ridges or belts, 
corresponding to those d e tected by the aid of the barometer on each 
side of the equator on th e earth _ 

The solar belts in which spots and facuh.e are most frequent, 
~hange their location in eleven-year cycles, appearing in hi gher la ti
tudes at each fresh inc rease, and gradually approaching the equator 
until the period of minimum is reached. The atmospheric belts on the 
earth do the same thing, a nd th a t too in corresponding years. In the 
case of auroras th e rel a ti on is rec iprocal, they appearing in lower 
latitud es in proportion as su nspots attain higher latitudes. But for 
barometric pressure th e rel at ion is direct. Blanford h as noted that 
durin g the years when th e average pressure is high in India, as is 
usu a lly the case during sunspot minimum, it is low at St. Petersbug, 
and vice versa. In other words in the same way that the solar corona 
changes its form. and sun spots chan ge th eir locat ion in eleven year 
periods, there is on th e earth a re-arrangement of pressure and conse
quent variation in th e behaviour of sto rms and in the location of the 
tracks which they follow. When th e sola r corona is broad and quad
ril a tera l in form, in stead of long and narrow as at times of su nspot 
minimum, the terrestrial anti -cyc lonic belts are likewise broade ned, 
extending into hi ghe r latitud es, and vice versa. 

During the past winte r the average atmospheric pressure was 
persistently hi gh ove r th e easte rn Gu lf States and Cuba, th ese an ti
cyclonic conditions bei ng attended by a seve re drouth in the latt e r 
locality. As the res ult, for reasons th a t will appear in the course of the 
discussion, there was a diversion northward of storm tracks, and cold 
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anti ·cyclones were few. The conditions were very similar in Europe, 
the season there also being regarded as abnormal and characterized by 
unusual mildness over wide areas far north. The last period of sunspot 
minimum, the winter of 1879-80, had similar characteristics, the 
unusually mild winter in the United States in that year being equally 
memorable with that just passed. At the minimum of 1856 the anti
cyclonic belts were slightly further north than during the past winter, 
the result being steady cold over the central part of the United 
States, while it was unusually warm in Labrador. 

In the equatorial regions, and during summer, the persistence of 
anti-cyclonic conditions produces drouths. Thus, during the profound 
sunspot minimum of 1877-78, the persistence of anti-cyclones in low 
latitudes was made strikingly manifest by the phenomenal drouths 
which encircled the entire earth in those years. Such drouths are most 
seriously felt as a rule in parts of India and China at times of sunspot 
minimum because of the peculiar situation of those countries in 
reference to these belts of dry anti-cyclones, whose track across conti
nents is marked by deserts, and across oceans by rainless areas, which 
oscillate more or less northward and southward in eleven-year periods. 

This periodicity is not, however, perfectly uniform and free from 
interruption. The fact of its existence has been established by a 
system of averaging, which involves the smoothing out and obliteration 
of the more transient departures from the normal. Thus at a time of 
profound sunspot minimum there may be brief outbreaks of increased 
activity which are concealed in the process of averaging. At the 
beginning of last March, for example, there was a marked but brief 
revival of solar activity, the largest sunspots seen thus far this year 
appearing and being located farther north on the disc than any that 
have been seen in many years, thus probably marking the very earliest 
indication of the beginning of a new eleven-year cycle. 

It is precisely these exceptional variations from the normal that 
are most interesting. At the date in March just mentioned there IYJS 

a m<lst renllrkable re-arrangement of atmospheric pressure on a grand 
scale, which was mu ch the more noticeable because of the strong 
contrast with pre-existin~ conditions. Anti-cyclones of pronounced 
character, for the first and almost only time during the winter, appeared 
far north in America and Europe, and the severest widespread cold of 
the winter was experien ced on both continents, beginning on the 
same day . 

As was pointed out in the discussion before the Academy in regard 
to the aurora, '" certain earth felt effects of solar disturbances become 

"'See Page 18. 
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manifes t on the very d ays. when they appear a t th e eastern limb by 
rot a ti on. A pplyin g th e meth ods sugges ted in th a t di scussion, and 
judgi ng as to th e ac tivity of sola r d isturbances by th e ir history at 
success ive re turns, and by th eir rela tion to magneti c and likewise to 
elec trical phenomena, which a re rec iproca l, as well as by th eir ap pea r
a nce, it becomes poss ible to no te c rit ical da tes a nd in stitute an inq uiry 
as to wheth er such di sturbances bea r a llY immedi a te a nd 'positive 
rela tion to changes in th e distri buti on of a tm ospheric pressure. 

Following thi s method, it appea rs from th e International \\ieather 
Maps that barometri c d epress ions are, as a rule, at once d eepened a t 
all points from which observa ti ons a re to be had, when active solar 
disturbances are appearing by ro ta tion at th e eas tern limb. Anti
cyclones also tend to move eas tward at such times. In other 
words an impulse of som e sort seems to be imparted to th e entire 
a tmosphere, isobars becoming more c rowded, winds stronger, and all 
meteorological phenomena more intense, changes in the distribution of 
pressure becoming manifes t in due course. At times when such 
impulses are given ill rapid succession their effec t does not appear in 
such strongly contras ted conditions from day to day as when a single 
energe tic outbreak follows a period of comparative calm, as was the 
case in last March. 

F rom evidence such as that adduced we are justified in assuming, 
as a working hypothesi s at least, that the distribution of a tmospheri c 
press ure as a whole may be d etermined to an important extent by the 
fac t that th e earth is a magnet, and th a t its magneti c properties are 
vari a ble. ,Certainly th e di stribution of the solar a tmosph ere bears a 
direc t relation to th e sun's magn eti c condition, th e ch anges in its visible 
condition bein g assoc iated direc tl y with vari a ti ons of magnetic ra nge 
and prevalence of a u roras. 

It is not proposed to dis cuss th e d e tails of thi s hypothesis, but to 
outlin e some of its leadin g features. As an illu stra ti on o f th e mann er in 
whi ch it may be worked out in d eta il it may be p rope r howeve r to refe r 
to a single point. This hypoth esis makes poss ible a new explan ation 
o f the persistence o f h igh pressure over pa rts of the earth in whic h 
winter prevail s. It is well kn own that heat dec reases magnetic po wer, 
a nd it is perfectly consistent, other things bein g equal, tha t the a tmos
p here, if controIIed by magnetic forces, sho uld a ttach itse lf in greate r 
measure to the colder parts of th e earth . Th us the belt-like arrange
ment may be due to the earth's tot" l force as a magnet, and the modi
fi cati ons of thi s distribution a t diffe rent seaso ns may be re la ted to loca l 
temperature condition s. Certainly such pe rsistent heaping up of the 
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atmosphere as exists over enormous areas in Asia during winter, without 
strong winds, in spite of the steep barometric gradient, is a phenomenon 
that demands adequate explanation. 

It remains to discuss the mechanism of storm-action and inquire 
whether it is consistent with the views here presented. An inspection 
of any weather map shows that the air flows outward in every direction 
from centers of high barometer, and that in the northern hemisphere it 
has a rotary movement from left to right about such centers. It is 
probable, although not beyond question, that this deflection toward 
the right is due to the fact that air particles, moving upon each 
other with very little friction, when advancing toward the equ;ltor 
tend to be left behind, and moving in the opposite direction are 
projected forward, thus creating a whirl. The effect of the lateral 
interference of two such rotating anti-cyclones is an antagonism of 
air currents from opposite directions producing a series of smaller 
eddyings and whirls from right fo left along their line of contact, 
and likewise producing cloud formation and precipitation. These 
local whirls derive their energy from the upper currents whose 
velocity has not been checked by friction with thl:! earth's surface. The 
direction in which these whirls advance is also determined by the upper 
currents. Thus tornadoes and waterspouts first appear at an elevation 
above the surface of the earth and extend downward, whirling about, 
and at the same time moving forward in a direction determined by 
the anti-cyclonic circulation. Instead of being due to an uprush 
of warm air they are in some instances certainly attended by a 
projection downward of cold air, which has a boring motion, pene
trating the lower strata. Thus a waterspout which came aboard of 
a ship was found to have snow at its center. At the instant a 
thunder storm bursts forth m·er any locality there is an illlmediate 
fall in temperature and rise of barometric pressure, showing a very 
decided projection downward of cold air rather than an uprush of warm 
air. Observations in balloons and on mountain tops have brought to 
light the fact that the air above storm centf!rs is very cold, and above 
centers of high barometer very warm. With such a distribution of 
temperature if the circulation of the atmosphere is due to convection 
currents it would seem that the direction of the movement ought to be 
exactly opposite to that which appears on the weather maps. 

But according to the hypothesIs here outlined temperature and 
convection currents are of secondary importance. The bringing of 
warm air from the tropics. or the bringing of cold air from the polar 
regions, is the effect and not the cause of the re-distribution of nressure. 
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In other words the atmosphere having been massed together in any 
particular way under the influence of the forces associated with 

magnetic induc tion from the sun, equilibrium is maintained as long as 
th ese forces do not vary . As soon as they undergo variation atmos
pheric eqll ilibrium is disturbed and readjustment begins. in th e course 
of which al l sorts of eddyings and other phenomena of storm action 
will occur, th e peculiarities of which are determined in part by the 
belt-like a rran gement to whic h reference has been made, and in part by 
local conditi ons. Thus, storms may occur with or without condensa
tion of aqueous vapor, this being me rely inc ide ntal to th e re-adj ustm ent 
of pressure carry ing air currents across bodies of wate r or land as the 

case may be. So s torms may become violent without steep temperature 
gradi ents, as in th e case of tropical hurri canes, or th ey may be attended 
by very steep tempera ture gradients as in many of the severe winter 
sto rms on th e American continent. In either case the temperature 
co ntrast is merely incidental and has little to do with the energy 
displayed, the real force leading to re-adjustment being of a different 
though perhaps allied nature. 

In genera l the cyclonic c irculation of the winds is subsidiary to 
the anti-cyclonic. West Indian hurricanes afford a complete illus
tration of this in all its details. For the most part the line of meeting 

of the trade winds is close to the equator, and these air currents coming 
in contact at an acute angle with each other do not produce whirls. In 
August and September, however, the southeast trade is compelled to 
cross the equator, and thus acquires a defl ec tion toward the southwest 
because of the rotation of the ear th. The antagonism to the northeas t 
trade thus developed, in the upper atmosphere if not at the surface of 
the earth, produces whirls which when once formed drift westward. 
carried along by the relatively stro·nger northern anti· cyclonic circula
ti o n, until the western margin of such an area of high barometer has 
been reached, when the whirl follows it, recurving northward and 
slowin g down in its progress until at th e n orth ern margin it again 
Ill oves more rapidly passing eastward along th e usu al track of eastward 
movin g storms. Thus storm trac ks and the behaviour o f storms in 
many important regards are determined by their rela tion to the anti
cyclonic circulation, which in turn is dependent upon the massing 
togethe r of the atmosphere in the ways described by forces directly 
associated with magnetic induction from the sun and its variations. 

It is to be noted with regard to the above theory of the mechanism 
of storms th a t the eastward movement of anti cyclon es, which occurs 

a t times independently of cyclones, is an a nomalous feature that 



VEEDER-FORCES IN DEVELOPMENT OF STORMS. 

deserves further study. This eastward movement may constitu te a 
clue that will afford still further justification of the views here 
outlined. It may involve also a serious modifi cation of' existing ideas 
in regard to the inAuence of the rotation of the earth upon the 
deAection of air currents, about which there are some questions as yet 
unanswered. The general drift of the evidence is as above stated. 

It is only since modern facilitie s have come into existence that the 
adequate study of this subject has become possible. The present pur
pose will have been accomplished if it shall have been shown that there 
is a possibility of explaining the variations in the distribution of atmos
pheric pressure, and in the behaviour of storms in different years, 
points with reference to which, as far as is known to the writer, no 
explanation has even been attempted heretofore, at least not in any 
systematic way. 

ADDENDUM: Immediately after sending the above abstract my attention was 
called to the following item in Nature for Jllne 5th, which had just come to hand. It is 
a r~markable confirmation of the po;,ition taken in my argument: 

.. Mr. S. H. C. Hutchinson, i\Ieteorological Reporter for Western India, has written 
an excellent' Brief Sketch of the Meteorology of the Bombay Presidency in 11188-89.' 
Tile meteorolog y of the year was characterized, Mr. Hutchinson says, by strongly marked 
deviations from the weather conditions of an average year. Of these, the most noteworthy 
were, a general rise of abnormal barometric pressure for a considerable period, a general 
deficiency of rainfall in September, and the scanty rainfall throughout the year. Mr. 
Ilutchinson points out that all these va riations are of much practicol importance, and, 
from a scientific point of view, of considerable interest, inasmuch as they confirm the laws 
or principles dedllcted from the meteorol05ical data of many past years. These laws or 
principles are, that the rainfall is deficient when barometrIc pressure is above the 
normal height, and excessive when the barometric pressure is lower than usual; 
that at or about the epochs of minimum solar spolled area, high abnormal barometric 
pressure movements make their appearance, and that at or about the epochs of maximum 
solar spotted area, abnormally low pressure movements take place in India and over 
greater part of the tropics; that cyclones are formed in the truu l5h of a relatively minimum 
barometric pressure; and lastly, that the number of atmospheric disturbances (in India) is 
great at the epoch of minimllm sllnspots." - flalure, J1I1I1 5. 18 90, page 134 . 

Lyons, N. Y., Jllly 5, 1890. M. A. VEEDER. 

STATED MEETING. 

T\1e President, PROF. H. L. FAIRCHILD, in the chair. 

Eighteen persons present. 
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The Coun cil report reco mmended : 
( l.) The paymen t o f ce rt a in bills. 
(2.) T he a uthori zation of payment by th e Treasure r of expenses 

in curred in publica ti on of Proceedin gs, no t to exceed two hundred and 
fifty do ll a rs, upon o rde r of the P ubli cati on Committee. 

Th e repo rt was ad op ted. 

Upon mo tion of th e Treasure r th e lis t of candida tes fo r fellowship 
was continued upon the table until the next regula r business mee tin g. 

A b ill of six and on e h alf d o lla rs fo r printing noti ces of mee tings 
was orde red paid . 

The P resident, by reques t, mad e an informal ve rba l report upon 
the excursion to S ton y Brook G len. Mr. H owell and himself had 
found abo ve th e glen, in the Chemung form ation , a bed of fossilife rous 
rock, ap parentl y an impure limes tone, which conta ined bould er-lik e 
masses of fin e gra ined homogeneo ll s limes tone. 

The o ri gin of th e wa te r of the a rtes ian well in Gates, nea r the c ity 
line, was d isc ussed . The well was fl owin g 300,000 gallons d ai ly, and 
durin g th e seven d ays of th e prec eding week 9,000 ,000 gallons had b ee n 
pum ped out without making any percepti b le e ff ec t upon the we li , eithe r 
in its fl ow, o r the chemica l com position of the wa te r. The wa te r was 
q uite ha rd, a nd with a sli ght tas te and order of sulphure tted hydroge n. 

T he follo win g paper was presented by iVI ARTl N \Y. COO KE: 

ON T HE G E N ESIS AND N AT U RE OF THE RIN G S OF 
SA T U R N. 

Rema rk s were made by A. L. Arey, William S treeter, Ch arl es E. 
Lee; rvl. A. Veed er and th e P res id ent. 

D R. M. A. V EEDER sta ted tha t some of th e ad vocates of the 
<, indraught th eory" of sto rms had recently made im po rtant concession s, 
and made rem a rk s suppl ementa ry to his pape r of the precedin g m ee tin g. 

STATED ~ I EE TI I\ G : 

The P residen t, PROF. H. L. FAIRCHI LD, in th e cha ir. 

Thirty-two pe rson., prese nt. 
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MR. ]. E. PUTNAM said he had learned that an instrument, similar 
111 principle to the audiometer which he described at the meeting 
of March 24, had lately been invented in Germany, and was in use for 
testing the hearing of recruits for the German army. 

The following paper was read by DR. :M. L. iVIALLORY : 

THE RECENT ENDEMIC OF TYPHOID FEVER AT SPRING

WATER, N. Y., CONSIDERED "VITH SPECIAL REFER


E;\CE TO ITS CAUSE, AND THE CONTAMINA
TION OF THE ROCHESTER WATER 


SUPPLY WHICH MIGHT RE
SULT THEREFROM.* 


By GEO. W. RAFTER AND M. L. MALLORY. 

Springwater village is situated in a valley of the same name, two 
and one-half miles south of Hemlock lake, and the unusual prevalence 
of any infectious disease there is of interest and importance to the 
people of Rochester, not only because this village is wholly within 
the Hemlock lake drainage area, but further, because it is situated 
directly on the main influent stream to the lake. This fact of itself, 
with the present understanding of the cause and distribution of zymotic 
disease, is a sufficient justification tor a careful study, such as in the 
present case we have attempted to make. 

The Springwater valley, at the village, is nearly two thousand feet 
in width, with the village of about 600 population mostly at or near the 
foot of the hill on the east side. The main inlet stream to Hemlock 
lake flows near the foot of the west bluff, and includes on its course, in 
what may be taken as the village limits, three millponds with the neces
sary head races and tailraces, as shown on the map accompanying this 
repurt. These millponds furnish power for two grist-mills and two 
saw-mills, though at tbe upper pond little or nothing is done at the 
present time. 

The Lime-Kiln Gull creek flows on the east side of the valley, and 
for a portion of the way directly in the main street of the village. This 
'is a living stream, although in dry weather there is no flow on the surface 
through a portion of the village, by reason of the water sinking into the 
porous gravel forming its bed and flowing underneath the surface. This 
creek also further receives a nu!'nber of small streams or gulls flowing 
down directly through the village from the east hill as is clearly shown 
on the map. 

*Thls paper is the substance of a report made to the Chief Engineer of the Roches~er Water 
Works. 

5. PROC' . R OC H. A CAD. OF Sc.. V o l. I, Sept. 1890. 
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The soil of that portion of th e vall ey on which th e village of Spring
wate r stand . , is of an open, porous charac te r for a depth of from ten to 
twenty feet, belo w which depth are said to be found thin layer !:: of 
impervious hardpan alterna tin g with beds of quicksand of variable 
thi ckn ess. 

The present wa te r supply of Springwater village is d eriv ed from 
-sha llow well s, e ither open o r driven , th e la tte r being in grea te r number 
as may a lso be seen from th e map. As sta ted by c iti zens of 
Sp rin gwater, none of these dri ven well s exceed ei ghteen fee t in d epth, 
and the maj ority a re from ten to fift een feet. The open well s a re quite 
as shallow, a nd a measurement of th e eleva ti on o f the ground wate r in 
a number of th em, mad e soon a ft e r heavr ra in s, shows th e height of the 
ground water in the main part of th e vill age at fro m three and one-h alf 
to seven fee t below the surface. (See pla te 8, pro fil e of Mill stree t, e tc) . 

Ex tended di scussions of th e rela ti on of pri vies to th e well s is 
unnecessa ry, as such relati on is a lso c lea rl y indicated on the map. ''''e 
have no d oub t, howe ver, th at the prox imity o f pri vies to well s has led 
to a seri ous contaminat ion o f th e wa te r used fo r do mes ti c purposes in 
m any of the famili es res idin g in th e village of Springwate r. 

We give th e fo rego in g b ri ef statement of th e cond iti ons obtaining 
at th e locali ty in ord er tha t a clea r understandin g may preva il as to the 
re la tio n of a seri ous end emic in th e village of Sprin gwa te r to th e hea lth 
of th e c ity of Roches ter, and we d eem exten d ed preliminarr sta tenient 
of th e ma tte r unnecessary, by reason of th e clear showin g of the essential 
p hysical facts on the acco mpanyin g pla tes 5,8 and 9. 

We proceed, th erefo re, to a brief d iscuss ion of th e case in hand : 
Acco rdin g to th e sta tement of R obe rt Wiley, Esq ., member o f the 

local Board of H ealth of the to wn of Sp rin gwater, th e firs t intimat ion 
th a t ty phoid fever was p resent in th e village, was on Oc tobe r 19, 1889, 
a t which date some of th e local physic ians repor ted th e p resence of 
typhoid to the local boa rd. O n October 23d. th e Town Board of Health 
convened to cons id er the matte r, and on the fo llowin g d ay th e condi
tion of affa irs was brought to th e a ttenti on of th e Chief En gin ee r and 
the Executive Board of th e c ity of R ocheste r. A t the suggesti on of 
the Chief E ngin ee r, M r. J. Nelso n Tubbs. th e E xecu ti ve Board imme
d ia tely consulted D rs. W. S. E ly a nd E . 1\II. 1\1oo re, Sr., who, on 
req uest, furni shed the fo llowin g suggest ions as to the necessary inspec
ti on and d isinfec ti on. 

R OC HESTER, ;:-;. y" October 25 th, IHH9. 
T o II" Ex<culive B oard : 

GE. 'TLE~IEN: - Tn reply to yonr IIl quir y as to the proper measures to be insti tnted to 
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protect the water supply of the city of Rochester from possible contamination from the 
presence of cases of typhoid fever at Springwater, we would respectfully state: 

That we think :Ill danger can be averted if the discharges from patients suffering 
from the disease in questIOn, are rece ived in vessels containing a solution of 20 g ra ins o f 
bi-chloride of mercury in a pint 01 wat~r. r\rter having remained in this solution from 
15 to 30 minutes, the discharges should be buried two feet below (he surface of the soil, 
and at a distance of at least 50 feet from all ravines or water courses connecting with the 
inlet to Hemlock·lJke. The sheets, linen, flannels, blankets, etc. used by the sick , when
e ver changed, should be boiled for at least half an hour in a solution made by dissolving 
four ounces of sulphate of zinc and two ounces of common sa lt in one gallon of water. 
All loose articles, without special vaiue, III contact with the aAected persons should be 
burned. 

A sufficient num ber of inspectors should be employed to see that the foregoing recom 
mendations are strict ly carried out in the case of every patient affected by typhoid fever, 
on, or nea r any stream, emptying into Hemlock lake. It may be best to have this inspec
tion supervi sed by a medical officer. Reports should be regularly made in writing to your 
Board, stating the degree to which the foregoing inst ructions are carried out. 

If the measures recommended are immed iately adopted we deem that the interests 
of the community will be advanced by deferring, for the present, any publication of the 
.existence of typhoid feve r at Springwater. 

It sholll,l be borne in mind that the above solu tion ofbi-chloride of mercury, recom 
mended for lise as a disinfectant, is hi ghly poisonous, and every preparation cOllta ining it 
~hol1ld be distinctly marked ' "Poison- For External Use Only." IVe have the honor 
to be , Very respectfully yours, WILLIA~[ S. ELY. 

E. M. MOORE. 

Acting under thi s advice, measures were at once taken for the 
careful inspec tion and disin fection of all premises occupied by the 
sick, as well as for the disinfection of the dejections of typhoid fever 
patients. Thtse measu res included the employment by the city of 
Roches ter of inspectors, to act in accordance with the town Board of 
H ealth of Springwater. This action was taken under authority of the 
rules for the sanitary protection of the Hemlock lake drainage area, as 
formulated by the State Board of H ealth, by the provisions of which 
the local Boards of Health carry o ut th e protec tive measures at the 
expense of the municipa lity protected. In the 'meantime the present 
writers were requested to make such studies of the case in hand as 
might be of use to the water works authorities of th e city of R ocheste r 
in future efficien t protection of the H emlock water-shed. Such a 
study was, furth ermore, justly deemed of considerab le importance by 
reason of Sprin gwate r valley being an unusually healthful region, 
and the sudden appearance of twenty cases of typhoid feve r, in a 
locality hitherto free from it, appeared to be of sufficient interes t to 
justify the attempt to lea rn something defini te as to its causa tion. 

Our first il1l' esti ga tions were, therefore, directed toward a solution 
of the question of the origin of these cases in Springwater village. 
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The earliest clearly d efined ca se of typhoid fe ve r, we found to be 
that of Orson Grover, a boy 13 years of age, who, when taken sic k with 
the disease on September 29th, was employed a t Snyder's Hotel , on 
Main street, near the four corners. Not only is the well a t this place 
in close proximity to the privy (30 feet away), but half way between 
the well and privy we found a boa rd slop-drain, whi ch, undoubtedly, 
di scharges into the well a considerable portion of it s contents. The 
family claimed, however, that the water of this well had been considered 
bad for a year and half, and that none of it had been used for domestic 
purposes during that lime; the water so used ha ving been a ll obtained 
from the well on the adjoining place to the north . As may be gathered 
from th e map, this Snyder well is in the cellar, and th e pum p pertaining 
th ereto is in a ce llar landing just off the hotel kitchen. We found the 
pump in workin g order, with pail beneath th e spout, partly fill ed with 
water, a nd with a dipper in the pail. On questioning the serva!1t-girl, 
it appea red very ev ident tha t the wa te r was sometimes used . 

The boy, O rson Grover, imm ed iately on being ta ken sick, went 
home to th e house of his mother, J\1rs. R. K. Grover, whose residence 
is on Center street-first south of the school house. Within fifte en 
days thereafter no fewer th an eight cases appeared among the children 
in a ttendance a t the village school, and a second son of Mrs. Grover, 
livin g at home, was also taken with typhoid fever. In the meantime 
an adult person, Mrs. Steven Norton, living on th e opposite side of the 
street from the school house, was taken sick, followed soon by the 
balance of the cases in other parts of the village. (The relation of the 
privy a t NI rs. Grover's residence to her o wn well, the school house well 
and other wells in the vicinity is so clearly shown in detail on the 
map, plate 5, tha t extended desc ri ption is unn ecessary here. ) 

The la rge number of cases among the school children apparently 
indicated some special source of contagion to which th ey were exposed, 
and thi s spec ial source, we think, is clearly indicated by the foregoing. 

Th e present state of knowled ge of th e causation of typhoid fever 
enables us to say positively that the disease is cIue to the presence, in 
the human organ ism of a rocI-like bac illus, the so-called Baciliits ~J'pllOS1tS 
or Eberth's bacillus; (See photographs, plates 6 and 7 and description 
of same. ) that in th e absence of this bac illus the disease cannot exist; 
that during the cou rs e of the disease large quantities of the bacilli pa,s 
away from the patient in the dejections; th at th e usual medium by 
which this bacillus passes into the hum an body is drinking water, and 
that drinking water containing in solution such human wastes as come 
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from slop-drains, cess-pools and privi~s probably presents conditions 
favorable for the multiplication of the typhoid bacillus, provided even 
a single germ gets into such water. 

It is also well understood that cases of typhoid fever someti mes ' 
occur which are not severe enough to send the patient to bed. These 
are te rmed walking cases, and the dejections from them contain the 
bacilli capable of producing the di sease in others, the same as from 
more severe cases. 

Our view as to the origin of these cases of typhoid fever in the 
village of Springwater is, th erefore, as follows: The hotel was ce rtainly 
an original center of infection, as, including Orson Grover, four persons 
livin g th ere were taken sick with the disease, and while we a re unable 
to establish the fact definite ly, we consider it very probable th at some 
walking case of typhoid fever stopped at the hotel, and without leavi ng 
any other tangible ev idence inocu lated the hotel privy with germs of 
typhoid contained in the dej ec tions. The chemical analyses of the 
water of the hotel well (s_e tab le page 70, or table page 71, and the 
bacteriological examinations on page 73) both show the water to be 
exceedingly bad, utterly unfit for domest ic use, and the environment 
is such as to lead, with the certainty of a mathematical demonstration , 
to the conclusion that there is gross pollution from the privy and s lop 
drain. 

F rom the hotel privy vault, inoculated in the manner indicated, the 
germs passed, not only to the hotel well, but, possibly, to other well s, 
and, by use of th e water for drinking, to Orson Grover. His presence 
at his mother's house, and the inoculation of the privy there, caused a 
further distribution to the school house and adjacent wells on Centre 
street, whence the ge rms were quickly distributed to various parts of 
the village, and in a few cases even to the surrounding country. 

Provisions having been made for carrying out the suggestions of 
Drs. Ely and Moore, as well as for thorough disinfec tion of the infec ted 
privies, etc., we next turned our a ttention to the quality of th e water 
of the village wells, and as a preliminary step in this direction , the 
amount of chlorine present in a unit volume of the water of a number 
of wells was determined by Mr. Rafter. This was done not o nly 
because the chlorine determin ation is easily made, but because the 
chlorine is a fixed element, free from such changes as take place in the 
organic matter; and provided we know or can ascertain the normal 
chlorine of a region, the determination of the amount actually present 
in any suspected water supply becomes on the whole the most sa tisfac 
tory indication of organic contam ination' tha t can be made. The 
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reason for this is the universal presence of salt (sodium chloride) both 
in kitchen wastes and in human exc reta. 

The normal ch lorine of the immediate region was determined by 
examining the water of springs and a stream on the eas t side of th e 
Springwater valley, far enough up the hill to ue above any possible 
source of human contaminat ion, and as a mean of three such determina
tion s the normal chlorine of th e na tural waters of the Sprin gwate r valley 
is taken for the purpose of this stud y at o. 13 grains per U . S. gallon. 

The following tab le shows the amo unt as determined for a number 
of the vill age wells, results in grains per U. S. gallon: 

DESIGN.".TION OF WELL. 

Sc hool house we ll 
W. H . Pierce 

Henry Stewart .. 

- - Waite 

Fran k Grover " 

Morris & Grove r well 

E . A. Robinson 

Allen & Whitlock" 

;\Irs. R. K . Grover" 

--- Doty 

Daniel Norton 

--Snyder hotel " 

--- Brophy 

-- Henclershot ., 

Mro. E. Robinson " 


IChlorine 111 grains pe r Ratio of normal chlo 
U. S. gallon Mean rine to amount ac
uf determinations. Itually fouud. 

0-43 3·3 
0-46 3·5 
0.67 5- 2 

I. 25 9. 6 
0·4U 3. 1 

1.00 7· 7 
1.54 11.6 
3.4 1 26.2 
0.J8 :>.0 
I. J3 8·7 
0·33 2.6 
7. 92 60·9 
0·44 34 
5. 02 38.6 
0·37 2·9 

Aft er making these chlorine determino_tions we again ea rnestly 
repeated to the c iti zens of Springwater the advice which we gave them 
on ou r first visit, namely, to use no well water for drinking or oth er 
domestic purposes whi ch had not been brought to the boiling point and 
kept boiling for at least 30 miriutes. The more intelligent people of 
the vi llage ac ted promptly on thi s advice when first given, and to Stich 
act ion on their part must be ascribed in some considerable degree the 
speedy suppress ion of th e endemic. 

The result of our preliminary sxamination for chlorine was such as 
to convince us of the desi rability o f hav ing extended examinations, and 
af ter consultation with the Chief Engineer and the members of th e 
Executive Board, a series of samples of the water of such wells as 
appeared by the preliminary examination sufficiently bad to justify the 
expense were taken to Professor Lattimore for complete chemical 
analysis, while two se ries of samples were forwarded to Dr. H. C. Ernst, 
of the Harvard Medical School, Boston, for bacteriological and chemi
cal examination. 
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Professor Lattimore's r:hemical a nalyses are given In the following 
table : 

Nov. 30TH, 1889. 


ANALY SES OF W ELL WATERS FROM SPRINGWATER, N. Y., BY PROF. S. A. 


LATTIMORE. RES ULTS IN PARTS PER 100,000. 


I I ~ v ~ 31 v ~ () ~ c.J Od)v 

IDES IG:-iATI ON OF WELL . == ~ ! ~ ~ 0 ~ ~ z.~ ~ 

':':0 - I ~> If. :.: ~ ~2
I 0 .,. _ / v ....-o_:;,.v 
~ ~ I 'C ~ =-.. t ~ 

8 
~ 

I ~ ~ I ~ I ~ ~ 7.~ 
I- e-ti----on-n,-rk's '~~I CC- --;;;-I---U- --;;rl-n-fica I i - - a----- GG 

T- o- t-a-l-s-o-Ii-d-S------144.0 ~:~8~ 25 .2 14.0 30.0 
Loss on ignition 20.0 14 .0 40.0 32.0 12.0 4.0 12.0 
Fixed re~idue - 24. 0 21.2 32.0 56.0 13 .2 10.0 I~.O 
Sodiulll chloride 10.19 6.8 1 2·49 15.77 0.66 0.66 3.49 
Free ammonia 0.02 0.02 0 .03 0.02 0.01 0.01 0 .01 
Albuminoid ammonia I 0.02 0.02 0.025 0.015 0.01 0 .0 ' 0.01 
Nitntes Inone. none. trace. none. none. none. none. 
Nitrates trace. trace. I trace . ntJlle. trace. trace.0 " trace. 

~ 
"" ~ 
~ 

J. 

HH 

692 
20.0 
49.2 
26.56 
0.01 
0.01 

none . 
none. 

Dr. Ernst was requested -to have chemical ana lysis made of certain 
of the samples forwarded to him. This was done by Dr. Charles Har
rington, of the H a.rvard Medical School, and the results are given In 

the followin g table: 

Nov. 10TH, 1889. 

ANALYSIS OF WATERS FROM ROCHESTE R, N. Y., BY DR. CHARLES HAR

RINGTON . RES U LTS IN PARTS PER 100.000. 

~ '" " 
u~...:

> 

-'" 
DESIG:-iATlO:-l OF WATER . [2 

" 

... ]
0 

,,:,.. U 
".:<
j ~ " 

u 

Identification number (3) 

Free amOlOllla 0.0003 
IAlbuminoid ammonia 0. 0024 

Chlorine 0·35I 
Fixed resid ue 9.00IVlOlatile residue 4·10 
Total residue 13 · 10I
Nitrates absent. 

"C..!.:; ~ ';; 
u -:::\:i 
c 8 ~ . _ ,... > v 
.- .... "" eo 
~ _ C/)~ 

Q) ~ . ;: ...... 

E.:< 5.. 
. - QJ (f) 

~ ~'-
o 0 

(I .) 

0.001 4 
0.0046 
0·37 
9.70 
4. 20 

13 .90 
absent. 

.... 
1)~ 

~ c;S v 
,_ Vl 

~- ;;l 
'" OJ 0..!t:':~ 
~ ..... v 

v ':':-<'l 
(,.Ic';,O
0'

aE~ _ '" ......0 " .,. .... 
( 15) 

0.0 
0.0 106 
0.:;6 
4 .80 
2,90 
7.70 
absent. 

'" • OJC;].:: v 
~'5~ 2 

..!t.!!2 ..... CIl 

ca"C C'S II) 

:;;; >. c.."o 
;S 'G~U 

-;:: 1" • bIl 
t:: ... =:=v 0 0 I...:r:-.=.::;Q 

(16) 

0.0006 
0.0098 
0.32 
5.30 
3.80 
9. 10 
absent. 
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These samples were submitted to Dr. Harrington without any clue 
to the locality from which they were derived, he having merely t:ie 
identification numbers as given at the head of the table, and the follow
ing extract from his written report is of considerable interest with this 
understandin g. 

HARVARD MEDICAL SCHOOL, CHEMICAL LABORATORY, 

BOSTON, Nov. 10, 1889. 

"I cannot see anything t,) condemn in any of the Rochester samples, which, from 
the very close similarity in the chlorine determinations, I infer are from the same general 
source. Nos. 3 and I I are, from a chemical standpoint, most excellent waters. In Nos. 
15 and 16 there is a marked increase in the amount of organic maller and at the same 
time a diminution in the residue. Thi, increase appears to be from vegetable matter. 
As<uming that they are from the same general source, if the increase in orgal1lc matter 
were due to sewage contamination, we would under ordinary conditions expect a co
incident increase in chlorine and total resid ue. I regret that I am unahle to g ive you the 
exact determination of the harelness. One can, however , form a tolerably correc t idea of 
the hardness from the fixed re sidue. In no one 01 the wakrs can the hardness be high; 
on the contrary the figures indicate soft waters, Nos . IS and 16 being the two softest. " 

CHAS. HARRIl'iGTON. 

In the meantime Dr. Ernst mad e bac teriological examinations of 
the waters submitted to him, and at the conclusion of his study 
forwarded the following report: 

REPORT O F DR. H . C. ERNST . 

JAMAICA PLAIN, Dec. 3, 1889 . 

November 6, 1889. Nine bottles of waler received from Rochester. On the seventh 
a gelatine-saucer culture was made from each, containing ten drops 01 water. 
Three gelatine-plate cultures made from each specimen, five drops of water in each 
culture. (Saucers and plates were placed in the ice chest until November I I. ) 
On the twelfth, an examination of the cul tures made with the followinl:( results: 
WATER No. I -(School house well) - Saucers anel plates were completely liquefied _ 
In both specimens were a large n\lmber of non-liquefying colonies. But on 
account of the liqllefaction and the large number of colonies no count was possible, 
and no furth~r cultures could be made. 
WATER No. 2-- ( ~1rs . R_ K. Grover weIll - Precisely the same condilions as in 
No. I, the liquefaction was so great as to prevent further WOIk on lhe specimen. 
WATER No. 3- (Lime-Kiln Gull creek at Advent chllrch.) 

Saucer liquefied . 

Plate I - Liquefied . 

Plate 2 - Contained 39 liquefying colonie, and 160 non-liquefying 


colonies. 
Plate 3- The same as plate 2. 

The pipette used measured twenty drops to one c. c. and therefo re the water 
containeu about 800 colon ies to one c. c. and a large number of liquefyin g colonies. 
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PLATE 6. 

PHOTO.MICROGRAPHS OF TYPHOID UACILLI. OBTAINED FROM SAMPLES OF 


WATER FROM SPRI:-iCWATER. N. Y. 


Fig. I. Cover glass preparation from a culture upon potato. Fuchsin staining. 

Zeiss .. D D." Projection Ocular 2 . Gaslight. X circa 450 • 

Fig. 2. Same as preceding. X ci rca 700. 

Orthochromatic plates. 
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> 

FIg. I. 

R AF T ER AND M A LL01~Y. ON TYP HOID FE VER AT SPRI NGWATRR . N . Y. 

Fig. ,. 

Photomicrograph by Dr. H. C. ERN ST. 
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PLATE 7. 

PHOTO.MICROGRAPH OF TYPllOID BAC ILLI, OBTAINED FROM SA MPLES 0[-' 


WATER FROM SPRI NGWATE K. N. Y. 


Fig. I. Cover glass preparation from a culture upon potato. Fuchsin staining. 
Zeiss I'., homogeneous immersion. Projeclion Ocular 4. 

Orthochromatic plate and Oxy.hydrogen light. X 3000. 

Showing vacuoles. 
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R AFTER AND MAI.LORV, ON TYPHOID l<"KVRR AT SPR I NGWATI!R. N . Y. 

Photomicrograph by Dr. H. C. ERNST. 
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There were seven gelatine needle cultures macle from suspected colonies. On 
November 18, examination of these cultures showed IWO liquefying. one a sterile 
one, and four suspicious. :l1icroscoplcal examination of these four showecl two to 
be micrococci, and two to be rods. These laller were planted upon ste rili zed 
potato, and on No v. 25 showed an abunda nt growth with color formation along 
the needle track and were therefore rejecled as not being the typhoid bac.lIus. 
\VATER No. 6 - (:\lorris ann Grover well.) - The saucer contained numerous 
liquefying and countless non-liquefymg colonies. A few cultures were made. 

Plates I, 2, 3, all showed numerous liquefying- ami countless non liquefying 
-colonie,. A c. )unt was impossible and no further cu lture were made. 

Of three ge latine needle cultures made-all showed under the microscope 
that they were made Ill' of micrococci. 

WATER No. 8 - (Snyder hotel well) - Saucers and plates were completely liquefied 
and contained also countless numbers of non -liquefying colonies. No count was 
possible and no cultures were wade. 

WATER No. 9 - (Doty well.) - Precisely the , ame as with No. S. 
'WATER No. II - (Lime Ki!n Gull creek at north end of village.) 

!-'aucer completely liquefied. 

Plate 1. 2000 non-liquefying colonies. 

18 liquefying colvnies. 

(A few cl~ltures made. ) 

Plate 2. Liquefied. 
Plate 3. About the same as No. I. 

-The pipette used measured twenty-five drops to I c. c., and the water contained 

therefore about I,COO colonies to I C. c. There were numerous liquefiying 

colonie;, and there were eight gelatine needle cultures made. Microscopical 

-examination of these cultures on Nov. 18, showed that seven of them were made 

'up of micrococci and ~ne of rods. The last was planted on sterilized potato and 

on Nov. 25 showed a yellow colony and was therefore rejected. 


-WAn:R No. 15- (Hemlock lake, inlet well at lake gate·house,) 


Saucer liquefied. 

Plate I. 50 small liquefying colonies. 
600 non-liquefying colollies. 

Plate 2. - 100 liquefying colonies. 
600 non.liquefyin g colonies . 

Plate 3. About the :;ame as plate 2. 

The pipette used, mea; urerl 30 drops to the c. c. and the water therefore contained 

about 4,000 colonies to I C. c. 


There was a large number of liquefying colonies but not o f very rapid growth. 


Nineteen gelatine need le cultures were made. ExamInations of these cultures 

-showed that t here was color formation in two, liquefaction· in three, micrococci in 

twelve, and rods in two. These last two were planted upon sterilized potato, and 

on Nov. 26, in one there had appeared an abundant yellowish white growth along

the need le track , and in the other an abundant g rowth with a dark discoloratioll 

of the surrounding potato. They were both rejec ted therefore . 


. VVATER No. 16 -( Hemlock lake water, city dIstribution, tap a t Paine Drug Co ' s 

store.) 
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Saucer. 	 20 non-liquefying colonies. 
4 lique fyin g colonies. 

Plate I. 12 colonies. 
Plate 2. 10 colonies. 
PI~te 3. 12 colonies. 

The colonies were chiefly colored or raised white and porcelain-li.ke in appearance. 

.-\n average of twelve colon ies to each five drops. 

The pipette used measured 25 drops to I C. c. and therefore the water contained 

about 60 co lonies to each c. c. 

Thele were five gelatine need le cultures made and an examination of them showed 

that two were sterile, and Ihree contained micrococci. 

A summary of the work Up:lll these first samples of water shows that : 


~os . I aold 2 contai ned very numerous colonies, many of them liquefyin g . 

NO.3 cuntained 8:>0 co lonies to the c. c. with nu merous liquefying. 

No.6 contained very numerous colonies with many liquefy ing. 

:\'os. 8 and 9 the same. 

No. II , 1000 colonies to the c. c. with many liquefying. 

No. 15,4000 colonies to the c. c . wi th many liquefying. 

No. 16, 60 colonies to the c. c., chIefly color furmmg with a few liquefying. 


November 13. 1889. a .econd batch of waters was receiveo from Rochester and submitted 
at once to the same sort of analysis as the preceding. From each specimen a 
ge latine sauce r-cul ture was made - ten drops, alld five drops to the culture. 
Three gelatine plate cultures were also made from each specimen- two drops to
each culture. 
All the cultures were made on Nov. 13. 
WATER AA .- (Whitlock well.) 

No v. '5 - Saucers I and 2 not ex amined because there were toOo many 
colonies. 

Plate I. Ahout 50 colonies in each square of the counting plate, 
-59 squares in the plate-giving about 3000 colonies . 
in eacll two drops. The colonies were chiefly small 
fine round , brownish in color with a few white and 
opaque, and eleven liquefying- no odor. 

Plates 2 and 3 were very si milar to plate I. 

The pipette used measured 24 drops to the c. c ., and the water therefore contained 
36,000 colonies to I he c. c. 
There were 17 ge latine needle-cultures made. 
November 20, e,aminatioll of these cultures showed that two were sterile, two 
were liquefying (no odor) and that thirteen were made up of micrococci. 
WATER BB. - (Densmore weI!.) 

Nov. 15~Plate I. 	 No liquefyin g colonies. 
17 large while colonies. 
520 non liquefytng colonies. Most of the colonies-. 
ap pear the same-scn all, round, white. 

Piale 2. 	 No liquefying colonies. 
24 large white colonies . 
622 non-liquefying colonies. 

http:porcelain-li.ke
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Plate 3. No liquelying colonies. 
611 non-liquefying culonies. 

Saucer, about the same as the plates. 
The pipette used measured twenty drol'S to the c. c., and the water therelore 
contained an average of 6000 colonies to the c. c. 
(Note. Th"re were no liquefying colonies-most 01 the colonies appear to be the 
same.) 

There were eighteen gelatine needle-cultures made. 

November 21, examination 01 these needle cultures showed that one was 
sterile, one W<iS a prominent white raised colony, and eighteen were micrococci. 
(All but one of these last were macroscopically and microscopically the same 
organism.) 

WATER FF-(Steven Norton driven well.) 
Plates I, 2 and J. No liquefying colonies. 

About 50 large white colonies in each plate. 
Anout 5,000 small wllite colonies III each 
plate. Apparently a very large number of 
the same species. 

The pipette used measured 24 drops to the c. c., and the water therefore contained 
about 60.000 colonies to the c. c. 

Four gelatine needle cultures were made, but the colonies were so numerous 
that an exact isolation of the single colonies was not possible. Two of the needk 
cultures were made by passing the needle through a mass 01 many colonies. 

Examination of the needle-cultures showed micrococci in all,-there was
no apparent difference in the macroscopic or microscopic appearances of the 
four cultures. 

WATER DD.-(Hendershot welL) 

Nov. 15.-Saucer (5 drops), 17 liquefying colonies. 
50 non-liquefying colonies. 

Saucer (10 drops), 32 liquefying colonies. 
67 non-liquefying colomes. 

Plate 1.-9 liquefying colonies. 
12 non-liquefying colonies. 

Plate 2.-7 liquefying colonies. 
II non-liquefying colonies: 

Plate 3.- 1 I liquefying colollles. 
9 non-liquefying colonies. 

The pipette used measured 16 drops to the c. c., and therefore the water contained 
165 colonies to the c. c. The colonies were, macroscop,cally, of different kinds. 

There wele seventeen gelatine needle cultures made. ' 
November 20, examination of the cultures showed that there were three 

presenting color formations, six green, fluorescent, and liquefying, two white, 
liquefying, and with an odor, three micrococci, and t/tree were rods. These last 
three were planted upon sterilizp.d pOlato, on Nov. 23. 
On Nov. 26, two of the potato cultures showed abundant color formation and 
growth, and were rejected. 

The third potato culture showed no color, and no macroscopic growth, but 
the surface of the potato near the needle track was moist. Microscopical examin,,
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ti on of this moist portion showed an abundant growth of the large bacilli 
charac teristic of the bacillus of typhoid fever. 

This culture was p<lt thr~ugh all the forms of nutrien t medium, and 
staining that are neces,a ry tor its identifiction, and showed the characteristica 
reaC lJons in them all. 

A summary of the work done npon these last four sampl es hows that: 

Water AA, contained 36, 000 colon ies to the c. c., with a few liquefyin g 

colonies, and appare ntly large num bers of the same organism. 


\Vater 1313, 6,000 colonies to the c. c., no liquefying and most of the coiomes, 

appearing the same. 

Water FF, 6 0 ,000 colonies to the c . c., no liquefyi ng, and ve ry ev idently 
enormou, numbers of the same organism. 

Water DO, 165 colunies to the c. c., about one.half the colonies lique fy. 
II1 g, and several kind s of micro.organi sms, among them the 
Kvrh·f::bertiz Baa/llls of Typlloid 1·~'Ver. 

From the face of the results alone, it would be proper to condemn the waters 
numbe red I, 2, 3, S, 9, 15, AA, 1313, FF, d oing thi s because they all contain a greater 
num ber of bacteria to the cubic cen!ime tre than is in accordance with a good standard. 
But the chemical analysis does not bear out thi s assert ion, nor does the consideration of 
the cond itions found. In general it is true that, wate r an alysed by ba~ teriologica l 

methods and which contains a large amount o f bacteria is not to be condemned if there 
are many of the same kind of organisms present, because in such a case all that we are 
absolutely justified in doing is to say that that especial organism has tound a peculiarly 
favorable medium for its developement in this sample of wJ.ter. Now this is just what 
has happened in the case of all the waters submitted for analysis, that there was found in 
a ll of them a marked similarity in the mass ot the bacte ria foun rl in each specimen, and 
the excessive numbers found in some of them must be ascribed, in some degree at least, to 
the de lay before the examination was begun, this de lay being caused by the distance 
that the waters had to travel before being submitted to examInation . 

The water marked "DO" should not be conde mned a t all for the number of 
bacteria found, but fur an entirely different reason, that the kinds of bacteria are so 
nUlTlerous alTlong so small a number. The conclusion that I have r~ached, therefore, was 
that this water had been conta minated by se wer or other organic matter, and this before 
the che mical analysis had been made, and it will appear'that the chemical analy,is had 
led to the same conclusion. 

The excessive liquefaction of the gelatine plates spoken of, means that there w~re so 
m any of that variety of bacteria-those pos>essing- the power o f liquefyi ng gelatine 
presellt in the original fluid that they destroyed any possibility ot separatin g the other 
forms. The typhoid bacillus does not liquefy gelatine, and its presence may there fi )re be 
very easily concealed if there be many of the liq ue fying forms present. It is also 
destroyed with comparative ease by the presence 01 many other organism., and that is 
the probable reaSCln that we failed to lind it in the water wh ich should have been strongly 
sU5pected of it s presence, from the clinical history of the cases occurring among the users 
o f it. The imporlance to be attached to the presence of many liquefy in g bacteria, more 
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especially if they be of many varieties-is the ind ication that they furnish of t>rgallic 
contamination of the water in which they are found. In th is case, it would seem that the 
conclusion might be drawn-in regard to the wate rs marked" AA " and" BE " and 
.. FF " - that the number of colonies of the same variety of bacteria , indicated some 
especial source 01 contamination, or that espec ial bacteria found some particularly favora ble 
element for their '1utrition in these waters. In any case the failure 10 find the typhoid
bacillus is not hy any means a sign that it was not there originaly, or even at the time 
when the examination was made ; only, that in the latter case, the number of bacteria 
prese nt made its detection impossible for us. 

HAROLD C. ERr-ST. 

The follow ing is Dr. H arrington's analysis of sample DD 
(Hendershot well) as referred to by Dr. Ernst. R esults in parts per 
100,000 . 

F ree ammonia 0.0 1. 

Albuminoid ammonia 0.017. 

Chlorine 9.60. 

Rela tive to this sample Dr. Harrin gton's comm ent IS that it IS 

"distinctly bad." 

Professor Lattimore gives in hi s an alyses parts per 100,000 of 
sodium cltlf ride, while Dr. Harrington g ives cillorille in parts per 100.000. 

Mr Rafter's results are clt/or/Ile in grains per U. S. gallon. In order to 
compare the results we have reduced ~rotessor Lattimore's determina
tions to cMorine in parts per 100.000, and also to grains per U. S. 
gallon. In the same way Dr. H arrin gton's determinations of chlorine 
have been reduced to grains per U. S. gallon. 'L ikewise other anal yses 
mad e by Professors Lattimore and Leeds have been thus treated. The 
analysi s of Hemlock lake water, by Professor La ttimore, given in the 
fourth series of anal ysis on page 78 was presented to the Common 
Counc il in a report on the comparati ve sanita ry va lue of the wate rs of 
H emlock lake and lake Ontario under da te of November 22nd, · 8 8 9 . 

Following is the complete analysis of H emlock lake water as made by 
Professor Lattimore at that time, in pa rts per 100,000. 

Free alnmo nia 0.004· 

Albunvnoid ammonia 0.006. 
Sodium chloride 0 . 5 0 . 

Fixed residue S· 80. 
Loss on ignition 4.0 0 • 

Total solid s 9·80. 
N ilrit es None . 
N itrates Nune. 
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TABL E G IVING AMOUN T OF C HLORI NE IN W A T E RS F R OM SP RI NG WATER, 


N. Y., A ND F ROM HE MLOC K L A KE IN PA RT S P E R 100,000 


A ND A LSO I N G RAI NS P ER U. S. G A LLON. 


Designation of Wa ter. 

l::-. --;---;.--- ----------,'---;,c::----;----,-:: 

AA 
BB 

~ CC 
oD 
EE 
F ~' 
GG 
HH 

"" (3) 
( I [ ) Jl§ 
( IS) 
~ 

-
..c 
~ 

<5 
~ I 

Wh itlock Well 

Densmore .. 

Morri s & Grover Well 

Hendershot " 

Mrs. R. K . Grove r .. 

Ste ve n Norto n " 
Doty " 
Sn yde~(I10 1 e l ) " 

Lime Kil n gu li at Adve nt church 
" " .. N. e ll d of vill age 

[-[em lock lake, Inl et we ll 
ICity ~ I ains , Pai ne Drug Co. 's store 

Ty ler Sprin g 
Another Spring on E. hill 
St ream above town to east 

- -------,-- 

Hem lock lake 

" " 


" " 


C;;ci Iv 
~ 

::: 0 ton- .., 0OJ ~ of.0.:::;;;: 
10S ..... ~ ::::i , 

v 
~c "S1 i:; Remarks. 

..!:.. ~ 0 0~ "V 
, 

<P- .1{:. 
k r1.J 
~~ 'c:!c:::: .= " "-E 

1l>89 
S. A. L. 6.17 1 3. 591 F or Professor 

2AI Lau imore 's resul ts 4.13" 
I. 5 I I 0.S8 111 Sodillllt " 

5.5 7 ride see9.56" 
oAo 0. 23 page 71." 

0 .2 30·4"" 
2 .1 [ 1.22" 

16.10 " 9.3~ i 
1 8~9 

c. H. 
" 
" 
" 

1889 
G . W. R . 

" 
" 

loSi 

S . A. L. 


1881 

A. R. Leeds 


IS89 

S. A. L. 

0 .200·35 
0.220·37 

0.36 
0.)2 

0. 2 0 

0.25 
0 .20 

trace 

0. 19 

0.30 

Ch!o. 
T able, 

0.2 1 
0.1 9 

0 .12 \ No rmal wate .
0.15 of the region. 
0. 12 Mean - o. 13. 

-I 
trace 

o. II 

0. 18 

The fou r th se ri es o f a nalyses, as presen ted in thi s tab le, serves to 
emphasize a fac t to whi ch at tenti o n was d ra wn by lVlr. Raf te r in a 
paper, "On th e M ic ro -O rga ni sms in H emlock Lake Wa te r " two yea rs 

ago, n a mel y, th a t clearl y th e re is a g radual in c reas in g co n tamina tion of 
H emlock la ke water. A t th a t tim e only th e biologica l s ide o f th e 
quest ion was p resented , b ut th ese recent c hemical a na lyses ena ble us 
to p resent with eq ua l clearn ess the c he mical evid ence substa nti a tin g 
th e same vie w. 

T hus in [8 77 the a mo unt o f c hlorine p rese nt was so sli ght as to 

give a trace o nly, as d e te rmin ed by P ro fesso r L a ttimore. I n 181)[ , 
P rofesso r L eed s fo und o. II o f a g ra in pe r U. S. gallo n, whil e in 11)89 
th e a mo unt o f ch lo rin e is fo und to be 0 .1 8 g ra ins per U . S. gall on b y 
P ro fesso r L at timore. At ab o ut th e same tim e in 1889, D r. H arrin gton 
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determined 0.2 I and 0.19 grains per U. S. gallon, or 0.20 as a mean. We 
must conclude from this close agreement of results reached by two 

. chemists, working independently, that there is no question as to · the 
essential acc uracy of the result in 1889. 

The great reputation of Professor Leeds and the eviden t painstak
ing characte r of a ll the work emanating from his labo rato ry, renders it 
impossible to successfully impeach his work in 1881, and we a re led, 
therefo re, to the belief, that the evidence of an inc rease in the organic 
contam in ation of Hemlock lake water is conclusive. 

We urge this for no other reason than to indi cate the necessity for 
strict protection of the Hemlock water shed. The city of Roch ester 
has in H emloc k lake a most admirable water supply, of great na tura l 
purity, and the legitimate conclusion to be drawn from such a discuss ion 
as the present one is th at every effort should be made to kee p H emlock 
lake, in the matter of purity, in its original state. 

The causes of the grad ually increasing contamina tion are (I) th e 
growth s ince 1877 of a considerable summer population about the lake, 
and (2) additional so il contamination in the village of Springwater and 
its consequent influence on the purity of the influ ent waters of the 

. Sp rin gwa ter c reek. 
As to the first, we may say that while we recogni ze the value of the 

care which has been exercised about the shores of H emlock lake itself 
si nce 1885 , neve rtheless th e presence there of a summer population of 
from eight hundred to twelve hundred people must inevitably cause 
conside rab le organic contamination . Relativ81 to the second sou rce of 
ev ident increase of organic contamin ation , th e a nalyses made last fall 
by Drs. Ern st and H ar rington enable us to present more certain 
ev id ence. 

Referring to Dr. Harrin gton 's c hemical analysis NO.3. of water 
from the Lime-Kiln Gull creek, a t the Advent church (see table page 
7r) we find free am moni a present to the amount of 0,0003 pa rts in 
[00,000. Anolysis No. I I, o f water from the same st ream at no rth end 
of village, gives free ammonia to th e amount of 0 00 14 pa rl s in 100,000; 
or, the result of this s tream flowing from Mill street to north end of 
village is an increase of free ammonia four and two-third s times. Again, 
albuminoid a mmon ia a t the Ad \'ent church was 0.0':)24 parts in 100,000, 
while at north en d of village it was 0.0046 parts in 100,000 ; o r, 
albuminoid ammonia was nearly doubled as the result of flo wing throu qh 
Springwater village. In th e same way all the other elements show some 
inc rease, as, for in stance, the chlorine a nd fixed, volatile and total 

, residues. 

• 
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R eferring to Dr. Ern st 's repo rt on the bac te riol ogi cal examinations,. 
we find that sampl e ~o. 3, from Lime-Kil~ Gull c reek a t Advent 
c hurch, contained 800 colonies of bac teria pe r c. c. , whil e th e examina
ti on of sample No. I I, fro m same stream at north end of village, gave
1,000 co loni es pe r c. c. 

At the time of ta kin g th e samples from which these d e te rmin a tions· 
were made th e Lime-Kiln Gull c reek was a vi gorous stream of at least 
three or four million gallons d a ily fl ow. By studying the ra infall record 
as kept at the fo o t of Hemlock lake, it is found th a t there
occurred on Oc tobe r 26th and ea rl y on th e 27th a ra infa ll of 1.27 

in ches in 27 hours. Apprec iabl e qu antiti es of rain fell la ter in the day 
on the 27th , and a lso on th e 29th and 3 [st, and on Novem ber 2nd there 
were appreciahle ra infa ll s. The samples submitted to Dr. Harring ton 
were taken on ovem ber 4th , and we mll st conclude from th e preced
ing a na lysis of the rainfa ll record th a t on th a t d a te the stream was no t 
ca rryin g excessive quantiti es o f organi c m atte r, due to sudden heavy 
ra infall a fter long continued dry weath er, but that on the contra ry th e
previous sequence of the ra infa ll had bee n such as to leave n o other' 
alte rn ati ve th an to conclude that the inc reased contamination a ppearin g. 
a t th a t time was th e o rdin a ry, every-d ay in c rease, due not mere ly to th e 
flow of the Lime-Kiln Gull c reek through th e village of S pringwate r, 
but princ ipally to th e ma te ria l acc reti ons which it rece ived in the course' 
of such fl ow from th e polluted g round water of tha t vill age. 

With o ur p resent understanding of the conditions p revailing, we
bel ieve it would be desirable to have the ge nera l q uestioll he re ra ised 
so mewh at ca refully studied, such study to include a se ries of analysi s 
of samples taken a t di ffe rent times and places, and under such condi
tions as to preclud e th e poss ibility of e rror. We make this sugges tion 
because we are a ware that it is un safe to reason to absol utely d efinite 
conclusions from a sin gle seri es of ana lyses, and we believe the q ues tion 
is of enough practica l im po rtance to th e c ity of R ochester, as a g uid e 
in d e termining just wh.a t reniedy to ap ply to the existin g conditions, 
to justify modera te expenditure in the direc tion indica ted in thi s 
discuss ion. 

Pla te 8, is a p ro file of Mill street, directly ac ross the Spring water 
va ll ey from eas t to west, and shows the elevation of ground water on 
tha t section, as found by ac tua l meas urement in th e wells on J anu a ry 
8 , 189 0 . Studying it, we easi ly perceive tha t no t only is the ground 
water a t times very nea r the surface, but that its rela tion here to the 
bo ttom of the main c reek channel is such as to indica te a flow from the 
hi gher ground a t each sid e of th e c reek . It al so ap pears th a t th e hottom 
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of the Lime-Kiln Gull creek at ",,'lill street is above the ground water, 
and the well known fact, that while this stream is always flowing further 
to the south, the section through the village from Mill street to Main 
street is frequently dry, serl'es to indicate forcibly that considerable 
quantities of water flow from the village toward the main creek. 

Below Mill street, to the north, it appears probable that the eleva
tion of the ground water is about the same as the bottom of the Lime
Kiln Gull creek, and this further agreement of physical fact with the 
results of chemical and bacteriological analysis is an additional argu
ment in favor of the truth of the evidence of increased contamination 
of the water of this part of the Lime-Kiln Gull creek, as presented in 
the preceding. 

Plate 9 is to scale, and illustrates the actual relation between a 

privy, the ground water, and one of the village wells. This plate illus
trates a typical case, and is the prototype of a number of others in the 

village. 

The germ theory of typhoid is so firmly established by actual 
experimental evidence that all who are fully conversant with the 
evidence now admit its validity, and we are therefore at once confronted 
in such a study with a very pertinent question; namely, assuming it to 
be true that a portion of the ground water of the village of Springwater 
was in October and November last permeated with typhoid bacilli, and ' 
further assuming that the ground water carrying such bacilli flows 
directly into the Springwater creek, what is the probability of these 
bacilli ever arriving in a living state at Rochester? 

Stating the case in this way at once brings us to consideration of 
the length of time that pathogenic germs will survive when placed in 
potable water, in which presumably the ordinary bacteria of putrefac
tion are present. Professor S. G. Dixon, of the University of Pennsyl
vania, has recently experimented on this point and found that the 
bacilli of typhoid, placed in Schuylkill water, lived not longer than five 
days. This result, it is concluded, was produced by the antagonism of 
the bacteria of putrefaction which the water contained, they having, by 
virtue of superior numbers, either crowded ou} or actually consumed 
the bacilli of typhoid. 

'Ve note, however, that Professor Dixon experimented with pure 
cultures of the typhoid bacillus. It is not unlikely that typhoirl bacilli 
finding their way into potable waters enveloped in masses of fxcal 
matter might live a much longer time than five days, by reason of this 
environment. 

6. PROC. ROCH. ACAD. OF Sc., Vol. I, Sept. 18go. 
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The foregoing answers one part of the question, and the answer to 
the balance will be found in determining how long a period of tim e 
would elapse after such bacilli passed into the creek at Springwater 
village before they could arrive at and ue distribued through the mains 
in th e city of Rochester. 

The fall of th e creek from Spr in gwater vill age to th e head of H em
lock lake is auout 60 feet in a distan ce of a little ove·r three mil es by 
th e c reek, or say [6,000 lin ea l feet. Assuming a mean velocity of flow 
of one foot per second, the time requ ired for water to flow from Spring
water village to th e head of Hemlock la ke will be [6,000 seconds, or 
say 4.5 hours. The record kept at foot of Hemlock lake shows that 
southerly winds preva il ed on 2 [ days in October, 889, and on several 
of these days the record reads stroll/( south winds, probably 20 to 40 
miles per hour. In November southerly winds prevailed on [7 days, 
several of these also sta nding in th e record as strOll/( so uth winds. It is 
known as th e resul t of ten years of obse rva tion a t th e foot of Hemlock 
lake, th at, when strong south winds do ac tually prevail, the wate r is 
rap idl y piled from the south end of th e lake to the north end, and it is 
not unreasonable to assume the velocity of th e su rface of the lake at 
one mile pe r hour, in which case 6.5 hours w~uld suffice for the passage 
of the germs the whole length of Hemlock lake. 

This assumed velocity of one mile per hour, it may be said. is 
probably considered less than ac tually takes place at the surface, but as 
a sta tement of the mean velocity of the water for a few feet below the 
surface, due to wave tran slation, it fully a nswers the purpose of a 
general discuss ion, which is all that is req uired a t this time. 

The present compound conduit between Hemlock lake and Rush 
reservo ir is composed of about 50,800 lineal feet of pipe 36 in. in diame
ter, and 5 [,500 lineal feet of pipe 24 in . in diameter. The ma in flom 
Rush reservoir to Mt. Hope rese rvoir is also 24 in . in diameter and 
46,000 fee t in length. During the period of time under discussion the 
conduit was acting direc t from Hemloc k lake to \1t. Hope reservoir, 
and discharging at rate of about 9,000,000 gallons in twenty-four hours; 
or the velocity of flow in 36 in . main can be taken at two lineal feet per 
second, and in the 24 in . main at four and one-half feet per second. 
Making the necessary numerical computation from the foregoing data, 
we find that the time required for passage of water from Hemlock lake 
to Mt. Hope reservoir is thirteen hours, or the total time from Spring
water village to Mt. Hope reservoir may possibly be as short as twenty
four hours. With an allowance for delay in Mt. Hope reservoir we 
arrive at the conclusion that disease germs, passing into the inlet creek, 
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at Springwater village may, if all the con,ditions a re favorabl e, be dis
tributed to \vater consumers in Rochester within thirty- six hours. 

In further presentation of this view it is but fair to state, however, 
that the actual passage of typhoid or other di sease ge rms from the head 
of Hemlock lake to the foot, and thence into the conduit in the manner 
indicated, would require that during the tran slatio n, from head of lake 
to foot, they remain at or near the surface, a nd aft er a rrivin g at the 
foot sink to a depth of about thirty fe e t, that being the depth from which 
the conduit takes water. Thi s additional necessa ry condit ion ma kes 
the contingency somewhat more remote than would appea r a t first 
glance, and we desire to be unders tood as saying, ollly, that as the 
result of studying the physica l fea tures of th e case, we deem it not at 
all improbable, th a t, with the cond itions favorab le, disease ge rm s may 
pass from Springwater village to the city o f Rochester in thirty-six 
hou rs. 

In the present state of biological analysis it wou ld not be imposs ibl e 
to make an actual demonstration, not, indeed, by placing pathogenic 
bacteria in the Springwater creek, but by planting ha rmless varieties 
which at a gi ven time a re known by actual trial to be absent; and by 
the bacteriological examinativns of samples se lected at various points 
determine the rate of progress towards the ci ty, inc rease o r decrease of 
numbers, and other questions likely to a id in a solution of the general 
problem. Such an examination could be ca rried on in conjunction 
with a study of the contamination of the Springwater c reek as already 
indicated, and we suggest as being of great practical value, not on ly to 
the ci ty of Rochester but to all municipalities with public water supplies, 
that the Executive Board, as being by law the body ha ving charge of 
everything relating to the water works, make an investigation of the 

matters here indica ted . 

In continuation of the view already advanced that septic bacteria 

are inimical to pathogenic bacteria, we call attention to the considerable 
number of harmless forms present in the samples of Hemlock lake 
water submitted to Dr. Ernst. Referring to his report we find that the 
samples of Hemlock lake water taken from the lake itself contained 

4,000 bacteria per c. c., while as already noted the two samples from 
the Lime-Kiln Gull creek contained 800 and 1,000 colonies per c . c. 

respectively, and possibly the fact of the presence of these large 
numbers of septic forms is the reason why the city of Rochester escaped 
any serious effects from the endemic of typhoid fever a t Springwater 
last fall. That we did escape such serious effects is clearly indicated 
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by the following table compiled from the reco rds of the health depart
ment of the ci ty: 

TABLE SHOWI NG ACTUAL NUMBER m ' FATAL CASES OF TYPHOID FEVER 


I N ROCHESTER FROM 1870 to 1889 INCLUSIVE, A S COMPLIED 


FROM THE REPORTS OF THE HEALTH On'ICER AND 


RECORD OF THE HEALTH OfFICE: 


Y EA R. 

1870 
IS71 
11)72 
1873 
1874 
1875 
1876 
1877 
187/!
18 ,9
11)150 
11181 
1882 
18S3 
1884 
1885 
1886 
1887 
1888 
18~9 

T ot ' ls 

1890 

-. ~ " 

2 
3 
6, 

I 
5 
3 
2 
1 
I 
I 
2 
; 

8 
3 
II 
I 
3, 
I 

-
64 

3 

MONTH. 

v 
.D 
0 
U 
0 

14 
7 

17 
12 
11 

II 
6 
5 
° 
I 
7 
6 
5 
6 
7 
8 
5 
9 
9 
8 

154 

,; 
0 
Z 

6 
2 
8 
6 
5 
4 
4 
6 
0 
4 
3 
4 
4 
5 
9 
z 
3 
5 
2 
3 

85 

I 
~ 0ci 1-5'0 " v 8'::.2 

" 0 ".; ...... ,.:-;?
<ii :; o '" . ~ 0 

Q.v 0 u Z~Q,0r Po..:l 
.- - .- 
0,S6454 1 6Z,3S6 3 ,30 66,253 0.453 


III 

3 

70 70,120 0,999 

10 
 0,824 

6 


61 73,98 7 
41 n,S54 0,527 


3 
 44 81,7220,538 

2 
 31 83,25ur ,3 73 
2 27 S4, 7800,3°7 

I 
 17 Sb,3 1O u,197I
2 17 1'7 ,S40 0,193 

I 
 21 ' 89,36IT,235
I 26 95,000 0,276 


5 
 30 91S,4SI) 0,305 

3 
 39 Ill3,4781°,377 

9 
 43 108,249 0,397 

I 
 32 1113, 169 0,z8l 

4 
 '118,2421°,279 

3 


33 
38 1123,47°0,3°8 


2 
 54 II 28,8320,402 


7 
 39 '34,3420,216 
.-- .--

78 ,747 

,I , 

.D 
u 

>-

3 
2 
I 
6 
I 
4 
3 
° 
I 

° 
I 

° 
2 
I 

° 
2 

I 
2 

4 

--
3 

37 

.=I ~ 
~ 

::E 

3 
2 
2 

4 
° 
2 

3 
° 
° 
I 
I 
4 
° 
2 
2 
I 
I 
2 

I 
I 

32 

2 I 3 

~ 
Q. 

<: 

I 
I 
2 
I 
I 
2 
2 
2 
I 
3 
I 
1 
3 
I 
3 
2 
3 
I 
2 

° 
-
33 

31 -. 
.; 

--'" .-

c 
~ 


I 

0 
2 

3 
II 
2 

I 
4 

2 
23 
I 

I 
2 

u 
4 I 
I 1 I 

0° 
I° 


3 
 I 
4 I 
I I 

° ° 
22 

° 
3 
° 

I ,
° 

2232 

>. 
:;-. 

5 
3 
4 
I 
4 
3 
I 

° 
I 

° 
I 
0 

° 
° 
2 
I 
I 
2 

I 
5 

35 

,r, 

~ 0. 
<: u 

<fJ 

122 
22 

I) 10 
55 
45 

2 3 
2 2 

4 5 
43 

2 I 
5 ° 
2 5 

4° 
4 4 
2 4 
2 5 
3 7 
2 9 

10 14 
6 

--
4 

10669 

\Ve cannot, however, hope tv be thus fortun a te always, and the 
resulting uncertainty as to future condition s constitute, a strengthening 
of th e argument for the special studies indicated in the foregoing, 

Dr. Henry B. Baker, Sec retary of the Michigan State Board of 
II eallh, following Pettenkofyr, has shown in a paper i-n the Annual 
Report of the Michigan Board for 1884 that there is in Mich igan a 
relation between low water in wells and the prevalence of typhoid fever, 
a nd while we have no observations as to the elevation of water in the 
Springwater wells during September and October, 1889, we have com
pil ed , as furnishing a basis for comparison, a table showing amount and 
distribution of rainfall at the foot of ' Hemlock lake and elevation of 
surface of Hemlock lake from May, 1889, to J anuary, 1890, inclusive. 
From a study of this reco rd in conjunc tion with the temperature record, 

t 
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(these tables are not given here) it appears certain that while the rain
fall was heavy in the early part of the season, the amount and distribu
tion of precipitation was such in August, September and the early part 
of October as to produce unusual dryness in a region having an open, 
porous soil, as for instance, the village of Springwater. Such a condi
tion would lead to increase of pollution of the wells by privy drainage, 
and if the specific bacillus of typhoid fever became present in any way, 
would be likely to l-ead to an endemic of typhoid fever. 

The recent studies of the causation of typhoid fever have resulted 
in a material modification of the views held only a few years ago, and 
this part of the subject as embodying recent work is not only of consid

• erable interest but of great value. The literature of this special 
department of etiology has however, multiplied so greatly that we do not 
consider it necessary to go into an extended account here. Those 
interested in the recent views will find them admirably presented in the 
Fourth Annual Report of the State Board of Health of Maine, recently 
issutld. 

The definite identification of the bacillus of typhoid in the well 
water from Springwater, hy Dr. Ernst, is, however, of more than local 
interest, inasmuch as this identification has not yet been made suffi
ciently often to take from a new identification the element of interest 
which always attaches to a new physical discovery . 

Including the identification at Springwater, the typhoid bacillus 
has been successfully isolated and dt'fmonstrated as present in .drinking 
water fourteen times to date. It has also been identified once in air, 
making fifteen times in all. 

Of these fifteen well attested cases' of identification, five have been 
made in this country and two of tnem by Dr. Ernst. The previous 

identification by him was in water from filters used in Providence, 
Rhode Island, and this was further vertified by another bacteriolo 5ist 
(Dr. Prudden) working independently. 

Dr. Charles V. Chapin, Superintendent of Public Health, Provi
dence, has ' given, in the Boston Medical and Surgical Journal for June 

20, ,1889: as accou~t of this identific.ati~n at .Pro~idence, together with 
a resume of' all the Il1stances of definite IdentificatIOn to that date, from 
which we have compiled the statement of total number of identifications. 

We regret that we are unable to give the detail of each of the cases 
of typhoid fever occurring at Springwater last fall. \Ve are unable to 
do this, not only from a lack of disposition on the part of the attending 
physician to prepare full records of their cases, but because of a lack of 
appreciation of the importance of such records on the part of the health 
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authorities the re. We have, th erefore, been obliged to treat the matter 
in a general way ra ther th an in detail. 

T he pape r was discussed by Dr. Roseboom and others. 

The fo llo wing paper was read : 

DESCRIP.TlON OF NEW METEORITES. 

By ED WIN E . HOWELL. 

THE WELLA N D METEO RITE. 

A brief noti ce of thi s new iron, recently added to the Ward & 
Mowell collec tion, was given before the Geological Section of the 
Academy, Feb. 17th. This meteo rite was fo und April 30, Ix88, about 
one an d one half mil es north of Weil and, Ontario, Canada. It was 
plowed up by Walte r Caughell, o n land own ed by NI r. Shannon, and 

\VSLI . A!"\ O l\IKT EOR ITR. 

(Olle-l ltird na t ural size.) 

attracted attention by its specific gravity, but not being cons idered 
valuab le was thrown one side a ft er a small piece weighing 5 ozs. had, 
with much diffi cu lty. been broken off. This piece was kept by Mr. 
Ceo. H olland, bro th er-in-law of NIr. Shannon , until September last, 
when he gave it to Dr. iVl cCallulll , his famil y physician, who being con
vinced it was meteo ri c forwarded it to me. I£r. H oll and was in due 
time engaged to search for the o ri ginal mass, whi ch he fin a lly found 
Dece mbe r 9, 1889, in a pile of o ld iron inside of an old sto ve oven. 

It is impossible to determine the origina l size of th e mass as it has 
been so long exposed to oxicbtion that none of th e ou te r c ru st or 
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c ha racte ristic pittings remain, th e general form only bein g prese rved, 
which is that of a kidney shaped mass, as shown in the accompanyililg 
cut. There has doubtless been conside rab le reduction in bulk. The 
two greatest dimension;; of the mass a re 8 and 6 inches (zoxrS centi 
meters). After being fre ed from all loose scales the total weight, 
including the piece first broken off, was I7 % Ibs. (8 kilogra ms). At 
several points the octah ed ral stru c ture is well shown, and the d ecom
position of the iron enabled me to collect the taenite in amount 
suffi c ient for analysis, which has been given iVlr. J. M. Davison for 
that purpose. A polish ed sec tion of th e iron treated with dilute acid 
shows the Widman stitten fi gu res rather coarse and strong, not unlike 
the Toluca irons. 

The entire absence of troilite, as fa r as can be detected in the 
various sec tions, is a marked featlll'e of the iron, the only indica tion 
of its presence being the small a mount o f sulphur shown in the foIld'w
ing analysis kindly furnish ed by Mr. Davison: . 

ANALYSIS OF \\' ELLAND METEORITE. 

F~ ....... ... .. . . . .... .. ... 91.17 

Ni ... . ......... .... ....... 8.54 

Co . .. .. . ... . ...... ...... .06 
S ... ' .... . , ...... .07 

99,84 
Specific gravity ............ 7.87 


J OHN ~r. DAV I SO~, Reynolds Laboratory, 

UnIversi ty of Rochester. 

THE HAMILT ON COU NTY ~IETEORITE. 

In Jun e of last year we secured from Prof. Edgar Everhart, of the 
U niversity of Texas, an iron meteo rite which he wrote ti S was found in 
Erath Co.of that state. Itappea rs however that the iron was really found 
in the northern part L'f Hamilton, the adjoining county. 1'>'11'. J. D. St. 
Clair, of Alexander, Erath Co., who as agent for the discover sold the 
meteonte to Prof. Everhart, has kindly furnish ed me with the following 
facts: In April. 1888, whil e plowing in his field about five miles south 
of Carlton, Hamilton Co., Texas, Mr. Frank Kolb struck with hi s plow 
what he at first supposed was a stone. but which proved to be the 
meteori te in question. \Vh eth er or not he had any idea of its true nat ure 
does not appear, but he seems to have kep t it abou t a year before 
engaging 1\11r. St. Clair to sell it for him. When th e meteo rite reached 
u s it weighed I79 Ibs. (8I Yz kil os) and ' was entire, with the excep tion 
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of a few ounces c ut off by Prof. Eve rh a rt fo r analysis. which he seems 
to have not had time to comple te. The thinner end had been pounded 
considerably, and some small fragment s may have been detached, so 
that when found the weight might poss ibly have been 180 lbs. The 
two greatest dimension s a re 17 Yz and 13 in ches (.~.:j.~33 centimeters). 

Th e general form is well shown in the accompanying cut. The 
underside is smoothe r and less sharply pitted than the uppe rside, which 
was probably th e forward portion during the latter part of its flight. 
The iron, although very littl e ox idi zed, shows none of the characteristic 
stri ce and rid ges seen in irons that have recently fallen . 

The troilite seems to be distributed in comparatively thin plates, no 
nodul es havin g been seen. The largest example is si~ inches in length, 

HAMILTON' COUt\TV MET~OR ITE . 

(O ,u-fifth tlat ural size.) 

and less then one quarter inch in average thickn ess, with an unkn own 
width of certainly over two and one-half inches , is quite irregula r in 
outline and termina tes a t one end in a star with points about one-half 
inch lon g. This form, . ' hi ch is very su ggestive of certain marcasite 
c rystali zations, seems to be quite persistent, showing substantially the 
same in different sections for two and one-half inches without any more 
indica tion of coming to an end than th e plate with which it is 
connected. 

Prof. Josiah P. Cooke, who has examined two of th e sections, 
writes "I do not see any far th e r signification in the sta r excep t the 
tendency of th e troilite to separate along th e planes of c rysta li zation, 
and the union of these planes rou ghly marked gives th e star." 
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The Widmanshitten figures are brought out with remarkable quick
ness on the appli cation of vmy dilute acid, and are surpassed in bea uty 
by no iron with which I am familiar. These are beautifully shown in 
plate [0, which is printed directly from a d eeply etched section. 
Where the pleissite is most abundant th ey resemble somewhat the 
markings on the Trenton and 1\fumfreesboro irons, but more close ly 
those of the Descubradora. The lines of kamesite are na rrower, 
however, than in any of these irons, and the inclosed figures smaller 
and more elongated, being in many parts a m ere tlHe:td 5 to 8 111. m. 
in length; but in this respect different parts of the same sec tion vary 
greatly, as will be seen by an examination of the plate. 

Some of the inclosed fi gures are beautifully marked with the line 
lines first noted by Dr. J. Lawrence Smith on the Trenton iron, and 
called by him Laphamite markings. These mostl y disappear when the 
iron is etched deeply, and consequently do not appear on th e plate . 

The analysis of this and the' following iron have been kindly 
furnished by Mr. L. G. Eakins of th e U. S. Geological Survey. through 
the courtesy of Prof. F. W. Clarke, chief chemist: 

ANALY SIS OF THE HAMILTO N Co. METEORITE, BY L. G. EAKIN S. 

Fe ................. . .. ... 86.54 

Ni..... . . . .. . . .. ...... . 12·7 7 

Co........ . .... ...... . ... .63 
Cu.... .02 

P..... .. .. . . .16 

S. .. . . .. . . . . .. .. . . . .. ... . .03 
C..... ... .. .. . . . .... .. . .. . 11 

Specific gravity 7.95 at 27°. 100.26 

THE PUQUIOS ~IETEORIT E . 

This iron was purchased by Prof. Ward from the wife of Enrique 
Ravenna, at Co piapo, C hili, April 26, [889. According to Senora 
Ravenna's statement it was fOltnd by her husband four or five years 
before, probably in 1885 , near Puquios, and had been kept by them 
until secured for the Ward & Howell collection. 

The iron reached us in an absolutely perfect condition; it had 
apparently lain for it considerable time ha lf buried in the soil with it s 
upper surface exposed to th e weathe r and drifting sand, whi ch com
bined to bring out the structure of the iron without oxidation, makin g 
an exceedingly interesting and attractive object. 

The genera l form of the meteorite is such as might res ult from th e 
wearing away o f a rhombic prism, and is perfectly shown in the accom



ROCHESTER AC'\DE~I Y OF SC IE N C E. Dun e 23, 

panyin g cut. The surface is unu sually smooth, sholl' in g only a few 
sha llow pittings. Th e tw o la rgest di amete rs a re 10 and 5j6 in ches 
(25x14 centimete rs) and the II'e ight was I4lbs. 7j6 oz., o r a trifle over 
6 j6 kilos. 

A ltho ugh the surface of thi s iron is unu suall y inte restin g th e inter
io r proves to be s till more so. The e tched sec tions show that th e mass 
has been subjected to fract ure and disl oca ti on, resultin g in a distinct 
and unquestionable" faulting" o f the Widmanstiitten fi gu res, and of 
th e tro ilite. Most o f these fa ults a re so sma ll and fa int th a t th ey can
not be rep roduced in a n illustration, but a re cl ea rly seen with a pocket 
lens. The accompa nyin g cut of one of th e etched sect ions, reprod uced 
by photographic process, shows three of these lines of fau ltin g. These 
a re the especia lly interesting feature of thi s me teorite, and , as fa r as I 

PUQ UIUS i\ 1 ETdOR ITP. . 

(O ne-t ltird natural size. TIle l i ll t! a. b , indicates wlzere section 7.UtlS madt! ) 

am awa re, are the first faults noted in an iron me teo rite. The novelty 
of thi s phenomenon, and the exceedin g tou ghn ess of me teoric iron, 
m akin g a sha rp fault seem almost a n impossibility, requ ire that th e 
ev idence of suc h a fa ult shou ld be clear and conclu sive before its 
acceptance as a fact. And such is fortun ate ly th e case. The larges t 
fa ult is seen in success ive sec tions for two and one qua rte r inc hes, or as 
far as th e iron has been c ut, and apparently extend s the entire length 
of th e mass. The throw of thi s fault is nearl y on e eight o f an inch 
(3 m. m.). Ca refu l examination revea ls so me c rushing and b ranching 
a long thi s line. O th e r parts of this sec tion , and othe r sect ions, show 
small fractures with slight displacement. These faults a re clearly no t 
th e resu lt o f the impact of its fall , but are a part of its ea rli e r hi story. 
I n the li ght of some expe rim ent s made two years ago with Toluca iron, 
I wou ld suggest the p robab ility that they were made wh en th e iron was 
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very hot.-perhaps in its passage near th e sun, I found that a piece of 
T oluca iron, a lthou gh n~ry tou gh when cold, would c rumble under the 
hammer wh en hea ted to a white heat. If we assume th a t the faulting 
of this meteo rite took place under similar conditions of heat, it seems 
necessary to ass ume a lso a contact with some other body. 

Th e Widm a nsUitten fi gures call for no special remarks as they are 
sufficiently shown in the illustration . Suffice it to say that they are 
produced very readily with weak ac id, and th e finer lines (Laphamite 

SECTION OF P UQU IOS MET EORIT E . 

(Tkree-/our tks nat :4ral size ,) 

markings) cross ing the pleissite a re unusually well d eveloped , and are 
sometimes seen running parallel to the adjacent sid e. 

A :-IALYSIS OF THE PUQUIOS MI':TEOIHTE, BY L. C . EAKINS. 

Fe .. .... . . . ...... . . . .... 88.67 

Ni ........ . . .. . ........... 9.83 

Co . ... ... . . ..... . .. .. .... . .7 1 

Cu.... .. . . . . .. ....... .04 


POo ................. " ·'7 

S . ............ . .. . . . . .. . . .09 


Si .... . " . ........ .. I r. U) 

C. ... .. . ..... .04 

99 ·55 
Specific 5ravlty 7.93 at 25. 2° C. 

THE DE C EW SVI LLE METEOR IT E. 

A l~pare ntl y the only portion of this ae rolite which reached our 
earth in a solid mass is a small stone weighin g 340 grm s., (abou t 12 oz. ) 
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The acco mpanyin g illus trati on sh ows two views of thI s stone, one-ha lf 
na tura l size. It is cove red with the usua l blac k c ru st, which is 
noti ceab ly th ick, and appears to be' o f equ al thi ckn ess on a ll sides, indi
catin g th a t th e re was no breaking up in the la tte r part o f its fli ght. 
This c ru st has been b roken on some of th e sharpe r co rn ers a ft e r it 
st ruc k the ea rth, o th erwise it is pe rfec t, hav in g been p reserved as it 
was found . 

I t fell in th e vill age of De Cewsvill e, O nta r io, Canad a, about two 
p . m., J an . 2 1, 188 7, strik ing in the ditc h on the south side of th e street · 
kn o wn as the T albo t Road , oppos ite lo t n umber 43, con . I. T he ditch 
at th e time conta ined abo ut a foot of water from a recent th aw, which 
was covered with thin ice. The meteo rite mad e a hole in thi s ice, I 
was told, about a foo t in di ameter. The whi zz in g noise in the a ir and 
th e splash in th e wate r were heard , and the la tter seen b y lVIrs. Leonard 
Strohm, who was wa lkin g a long the middle of the stree t and was only 
about fifteen fee t dist ant. H er first th ought was th a t some o~e had 

D e: C EW SVIL LH; l\ IETeo RITR. 

(On.e-Ir a if '1latu r a l si ze .) 

thrown a snow-ball. Th e noise mad e by th e passage th ro ugh th e a ir 
seems to have been hea rd with about eq ual d istinc tn ess by two men 
who we re engaged in conve rsation, M r. Drinkwater and J acob Strohm, 
on e sittin g in hi s sleigh in th e middl e of th e road and the o ther by a 
pum p in hi s ba rn- ya rd , on south side of road , about IS0 yards wes t of 
wh ere the meteorite fell. This fac t, toge th er with th e furth er fac t th a t 
th e meteo rite aft e r strikin g the ice a nd fro ze n ground in th e bo tt om of 
ditch seems to have passed three or four fee t to th e eas twa rd , indi cates 
p re tty clea rly that it came fr om the west, and the im pression of at leas t 
one of the pe rsons who heard it, NI r. Strohm, whom I saw and q uesti oned, 
was that it came from th e wes t or a littl e nor th o f west. Search was a t 
once mad e for the stone by M r. S trohm and oth ers, but with out success, 
and the spot where it stru ck was mark ed by c ut t in g a notch in th e fence 

near by. 
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After the melting of the snow and ice the stone was found by Wm. 
Kinnea r while on his way to school, on the morning of February 16th, 
about three or four feet to the eas t of where it struck. It was sent to 
me in August of the same year by a friend who purchased it from the 
boy who found it, and it is no w in the Ward & Howell collection of 
meteorites . 

As we have thus far kep t it as it was found, no analysis has been 
made. Its specific gravity (3.52) is somewhat greater then most 
aerolites, and it doubtless contains a little more iron than is usual in 
meteorites of its class. 

THE D05:A I1\E Z A ND THE LLANO DEL INCA, TWO NEW 

METEORITES FROil! ATACAMA, CH ILI. 

Prof. Ward obtained at San~iago de Chili, in April 1839, numerous 
small fragments of two siderolites; co llected the previous yea r by the 
Chilian and Bolivian Boundary Survey. 

The fi rst of these was found near the Cerro d e Dolia Inez, and we 
therefore propose for it the na me of DOl7a Inez. I am unable to state 
how much of this meteorite was found , but the a mount secu red by 
Prof. Ward was 16 lbs., the largest piece weighing 2 lbs. 10 oz. All of 
these fragm ents have a very pec uliar cracked appearance. as if from 
shrinkage in drying, and look very much like lumps of dried redi sh 
grey mud with little spots of green mould (nickel) in places. They 
look as if they would crumble if roughly handled. On cutting them 
o pen, however, they are found to'be firm and show no effect of decom
position below the surface. 

The largest nodule of iron seen is abou t one quarter inch in diame
ter, which on being trea ted with dilute acid shows very fine \Vidma n
statten figures. 1"1r. J. M. Dav ison has kindly furni shed me with the 
following analysis of this meteorite : 

ANALYS IS OF THE D01\A INEZ SIDEROLITE. 

T ota l ma,s. 29· 771 total inso l. In lIC!. ju.23'ii total so!. in lIC!. 
Si 02. 18-4' 52 .87 2·94 
Fe O. 58 ,96 20. 96 7;·84 
A1203. 6 .39 7.52 5.89 
P2 0 5. .32 .46 
NiO. 5.28 .i2 7·33 
CoO .34 trace .48 
CaO. 3.56 1.67 4·42 
MgO. 4.92 14.71 ·53 
S. l. u6 1.54 
Cu. trace trace 

99 24 99·43 
Less () . for S. .,3 Less O. for S. .77 

98.7' 
II 

Specific grav ity 3.89. 
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The part insoluble in hydrochloric aCid would appear to be enstatite with much 
of the mag ne, ia replaced by iron, and to be the most abundant of th e m ineral s present in 

the stony portion of the me teorite. 

The conclusions drawn from the part soluble in hydrochl ori c acid (less the metallic 

portion) are less sati sfacto ry, there being probably more than one mine ral present . 
Anorthite is suggested as predominating. 

JOll:-l :\[. DA \' 150 :-1, Reynolds Laboratory, 

June 30, 1890. University of Rochester. 

The fra gment s of tile Llano del .IlIca meteorite, of which .Prof. 
\,ya rd secured 27 Ih s. , were found in 1888, as already sta ted, 35 
leagues S. E. of T altal, Atacama, Chili, on the Llano del Inca. AII 
the fragments are small, the largest weighing on Iy 416 ozs. They 
appear much more solid than those of the Doi'ia Inez, none of them 
showing th a t c rac ked appearance or the" green mould. " Sawed and 
poli shed sec tion s of the two meteo rites, however, are in many cases not 
distinguish able, but some fragm ents of the Llano del Inca contain very 
lit t le iron, a nd considered by themselves would indicate a nother fall. 
One piece which we have polished seems, ho we ver, to unite the two 
e xtrem es, one side containing a large amount of i ron, while the other 
side, ha lf an inch distan t, contain s only a few particles. 

Th e fo llowing analysis of an apparently a verage specimen has been 
furnish ed through the kindn ess or Mr. L. G. Eakins, of the U . S. 
Geological Survey, and the co urtesy of Prof. F . W. Clarke, c hi ef chemist : 

ANALYSIS OF THE LLANO DEL I NC A. 

A pproximate composition o f the mass. Anal ysis of nick"lIferous iron. 
l\l e tallic 25.8 Fe. 89.77 
Troilite 10.6 N i. 01.17 

Siliceous I Sol. in [-leI. 30.9 Co. .61 
portion . 11nsol. in Hel. 32.6 

99·55 
Analysis of siliceous portion from which all the metallic had been extracted. 

Soluble in H yclrochloric Acid. Inso luble in Hydrochloric Acid. 
I. 2. 3. 4. 5. 

Si O2 . 11.53 11.53 a~.08 23.15 53. 11 

AI2 Ua. 5.23 5.23 12.74 1.01 2.3 2 

Crz 0 3. ·39 .90 
F" O. 28 S9 17-46 8.20 18.82 
Ni O. I.19 1 '9 
;Vln U. .0S .0S 
Ca O. 
lVlg O. 
Pz 0 5 , 

3.83 
.81 
93 

3· S3 
.81 
·93 

93; 
1.98 
2.25 

.76 
10.07 

tr. 

1.75 
23. 10 

S. 5·oS 

57 ·57 4 1.06 100.00 43.58 100.00 
Less O. for S. 2.54 
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The approximate composi tion of the mass was calculated from the weight s found 
by extracting a ll the metallic portion with an electro · magnet, and the anal ysis o f the resi

due, all the sulphu r being calcu lated as troiiI te . Ana lyses Nos. [, 2 , 3, 4 and 5 were 
made on the ; ilicate po rtion containing the troili te , from whic h the meta llic par t had been 
removed, and No. I is that of the actual portion soluhle in hyd roch loric acid : 1\0 . 2 is 

the same ana lys is from which a ll the su lphur and 8.1\9% of iron (equal to [[ -43;;' Fe 0 ) 
ha ve been ded uctecl. NO.3 is analysIs ~o . 2 calcul ated to [005<' . NO.4 is the analysis 
of the portion insoluble m hyd roc hloric ac id . No. 5 is ana lysis Xo. ~ calculated 

to 100 5<' . 
L. G. E AKI:-lS, U . S. Geological Survey. 

June 30 , 1890. 

Although there is no striking rese mbla nce be tween the anafysis of 
the Dona Inez by ~VIr . Davison and the Llano del Inca by M r. E akin s 
I am in clined to think they are pa rts of the sa me " fall." T he d ifference 
il'l the a nalysis is not greater than mi ght perh aps be expec ted from 
di ffe rent pa rts of the same piece. A nodule o f iron abo ut one-qua rt er 
inch in di ameter was found in one of the frag ments of th e Llano del 
In ca, wh ich upon be in g etched shows markin g, apparentl y identical 
with those on the Dona Inez. Th e d iffe rence in the weatherin g of the 
pieces of th e two may pe rhaps be acco unted for by d i ffe ren t condit ions 
of exposure. 

Th e b reakin g up of bo th meteo rites, pa rti cu larl y the Ll ano del 
Inca into such small , so lid , angu la r fragments with sharp corn ers, none 
o f wh ich sho w signs of a c rust, can hard ly be acco unted for by deco m
position, but is doub tl ess the wo rk of man-probably mistakin g the 
ni ckelife rous iron for silver, or c uri o us to see wh at could be fo un d. 
Perhaps th e break ing up of the Llano del Inca is more recent than that 
o f the Dona In ez. 

Th e information a t hand is not suffic ientl y defi nite to determi ne 
the dis tance be tween these two finds, but it is pro bab ly not mo re th an 
50 to 75 mil es and poss ibly l es~. 

D r. ?I'L E. Wadsworth , Direc tor of the M ich igan i\lining School 
and Sta te G eologist, has made a n examination o f these meteor ites, a n d 
has furnished the foll owin g desc ription : 

M I NE R A LOG ICAL DESC R IP TI ON OF T H E LL A N O DEL I N CA A ND T HE 

DON A I N E Z M ETEO RITE S. 

By M. E. \V ADS \\·ORT H . 

Llano del Inca Meteorite. 
M~croscop ic all y this is a grayish browl! rock composed offddspar and other sili ca tes 

with some iron, etc. On this spec imen no sign of the usual crust of fusion could be seen 
such as is usual on meteoric stones. Except for the metallic iron, the stone close l y 
resembles some terrestrial gabbros and diabases . 
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:Ylicroscopically the sec tions are seen to be composed of plagioclase, pyroxene, olivine, 
magnetite, iron, pyrrhotite (troilite) with various inclusions and alteration products. The 
general structure is granitoid like the gabbros and more coarse:y crystalline diabases. . 

At my request a careful study of the minerals wa. made by Drs. A. C. Lane and H . 
B. 	 Patton of the Michigan Geological Survey, and their results are given below. 

Feldspar. ·-Plagioclase. 
This is mostly in irregular grains which are but sligh tly idiomorphic. They tend to 

:hsume elongated lath.shaped forms that have the twinning stripes well developed, 
al though rarely they are al m~.t or entirel y wanting. The twinning is usually in more 
than one direction. The plagioclase is taken by Dr. Lane for anorthite, who states that 
it show3 the albtte and pericline twinning with traces o f the development of UIO. The 
extinctions are often over 45 °, being in the symetrical forms 54°- 5B ' . In one section 
no ex tinction s were observed indicatin~ any feldsp:lT more basic th,," labradori te. The 
cleavage planes nUl parallel and perpendicular to the twinning bands. In the plagioclase 
three kinds of incl usions occur which frequently render it doudy. 

1st. \ ' ery numerou g rains, generally rounded or elongated , but sometimes very 
irregular in shape. They vary in size from 0.05 Ill. Ill. downwards, a \'eraging about 
0.01 m. m. As a rule the grains gradually diminish in size the farthe r they are from the 
edge of the feldspar. The index o f refraction is high - the double refraction also being 
g reater for the inclusions than for the inclosing plagioclase . The grains are colorless, 
varyi ng to light brown in the large r forms. Sometimes they are arranged without apparent 
order in the feldspar, but genera lly they are 111 paralld lines, ei the r parallel to the twin· 
ning planes or else lying in two directions oblique to each othe r, apparently pa rallel to 
the faces 010 and 00 1. T hese grains are considered to he augite. 

2nd. Very small inclus.ons, that are often so minute as to present a dust like 
appearance that are considered to be gas cavities. 

yd. Black opaque inclusions of probable mag netite. These are not abundant. 
Pyroxene. 

The pyroxene is considered by Dc. Pallon and my sell to be the diallage variety, 
but by Dr. Lane to be the augitic variety. 

This mineral is abundant and show.> a high inJex o r refraction. It a lso has the 
high double refraction and oblique extinction or monoclinic pyroxe ne, with the fine st riation 
of diallage. The color is ligh t brow n, but It has frequently been stained yellow. The 
pyroxene is almost uniaxial, (-j-2V<IO), and has a large dispersion P<V. The striation 
runs parallel to 00 1, and makes a small angle with the plane of extinction (0° , 13 0 , 16 0 , 
14 0 , 12 0 , 15 0 ), The striated sections give a disturbed aX ia l image, apparently having 
one axi s out or the line of sight. Pleochroism weak, yellow ish par.lllel to the striation, 
pinkish perpendicular to it, while the greater refraction also lies in this last direction. 
The pyroxene shows both prismatic, and more rarely, pinacoid al cleavage. Rarely we have 
a combination of th is basal striation (001), probably due to twinning, with the common 
twinning aftpr the orthopinacoid (100) . Then lYe have, if a is the trace or the twinning 
line, b l , and b' the traces or the bases, X l and x' the ex tinctIOns corresponding to c : 

~a 6 < a: h l < a:b' <a:x l < a:x :? 
1\: . 1 +12°.6 -15°·1 +35°.4 -34°·1 

\:,' 
20° , 1 2°. 36° . 21 °.4 

?tOOl 20°·4 32 °.6 o 3 
' " 

While theoretically on 010 we shvuld have : 

100 + 15° 49' _ IS ° 49' +~b45 ° - ab45° 
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The inclusions are mostly irregularly arranged particles 01 magnet ite, and negat ive 

c rystals (prisms and minute pinacoids), al so gas cavities . Sometimes the inclusions are 
parallel and someti,nes pe rpend icular to the striation, or agaIn shg-htly obEque to it. 

Enstatite. 

O ne grain was observed by Dr. Lane which he thought might be enstatite, ~ lLhou t,: h 

it could be olivine . It is yellowi; h, dusty with inclusions, and the ext inction parallel to 
the cleavage planes and inclosures. 

Olivine. 

This mineral is recognized by its white color, high refractive power, strong duuble 
refraction, and irregularly developed cleavage planes . I t is quite abundant and is without 
crystalline form. Its cleavage cracks are often lined with yellowish oxides or iron. The 
inclusions appear to be magnetite. 

Magnetite. 

This occurs in irregular grains and is quite abundant. I t also occurs as inclUSIOns in 
the pyroxene anc\ ohvine as well as occasionally in the fddspar. I t is easily distinguished 
by its dead black color in reflected light. 

Pyrrhotite (Troilite). 

This miner,tl is common in some sections and rare in othe rs. It is distinguished by 
its brownish yellow color, which is darker than that of pyrite. 

Iron. 

This mineral is wanting in some sections, but it is abundant in others, making a 
fourth to a third of their mass. It is in irregular patches that are sometimes I to 2 m. m. 
long. It is recognized by it s shining iron-grey color in re fl ec ted light. 

Alteration Products. 

All the minerals are more or less stained by a brownish to yellowish iron ox ide; 
while the white inclusions in the feldspar may perhaps be an epidotic alteration of it. 

Dona Inez Meteorite. 

The hand specimel1 is a crystalline mass of b,-own color showing g rains of olivine, 
iron, pyrrhotite, etc., inclosed in the groundmass. 

This has weathered to a greater extent than the Ll ano del Inca, possibly due to its 
containing more iron. 

Macroscopically its composition is the same as that of the Llano del Inca meteorite, 
bUI the structure is considerably different, the Llano form having its feldspar lying in a 
crystalline ground mass of the o ther ingredients, while in the Dona form the pyroxene and 
some of the feldspar a re the porphyritic ingredients in a groundmass of finer and more 
rounded granules than that of the Llano form. Further the Dona form has been more 
a ltered than the other. The pyroxene constituent also differs conside rably as determin! d 
below. It would from this be doubtful if the two specimens came from the same fall, 
although 2.S great a variation might exist in two different parts of the same mass. The 
intergrowth of the pyroxene minerals gives a structure similar to some structures observed 
in the chundritic meteorites, and is apparently due to the same cause- -crystallizatlOn. Both 
these meteorites are distinctly crystalline masses, ancl can in no sense be considered frag
mental. In the Dona form besides the oxide of iron there a re other alteration products 
resembling carbonates, delessite, hisingerite, feldspar, sil ica, etc. 

7a. PROC. ROCH . ACAD. OF SCI. , Sept. , 1890' 
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Drs. Lane and Patton have reported, as before, on the special featu res of the minerals 
composing this meteorite, and the results of their work are g iven below : 

Feldspar .- Plagioclase . 

There is but little feldspar present, and in its general characters and inclusions it is 
like the Llano form . It is considered to be basic on a( count of its interference colnrs 
heing as high as are those of the pyroxene. It shows the albite and more rarely the pe ricline 
twinning . Since the symetrical extinctions are positive and make an angle even greater 
th tn 45 °, the feldspar is considered to he anorthite . 

Pyro xene. 

The pyroxene here is of two kinds- one a reddish monoclinic form having a strong 
d nuble refraction, and the other a colorless rhombIC form w;th a weak double refraction. 
The fi rs t form is diallage or augite, and the latter enstatite, with the extinction parallel to 
its cleavage planes. 

The in tergrowth of the two minerals is not III the usual longiturlinal strips common 
in intergrowths of diallage and ensta tite, but is very irregular and patchy, resemblin g the 
micropegmatitic Or granophyre structure. 

The enstatite cleavages are marked by cracks whnse wall are stained with ferru . 
ginous materia l. One cro;s sect ion was seen having a bisec tri x and axial plane d iagonal 
to the cleavage. + 2V is large. 

O lI vi ne. 

This minoral is rare and occurs in irregular grains looking much like the enstatite, 
but shows much higher colors. It s cracks are stai'1ed with iron oxide. Opti cally it shows 
high refract ion, with low double refract ion and appears to have a large optica l ang le with 
a negat ive acute bi sec trix. 

Magnetite . 

This is abundant in one sec tion and surround.; Ihe iron. It shows the usual charac. 
te rs of magnetite. 

Pyrrhotite (Troilite). 

This is opaque, bright and of a yellowish bronze color. Its form is irregular, and it 
is mi xed with the magnetite. 

Iron. 

This mineral is abund"nt in one section, although less so than the magneti te . It 
shows the usual ch"r"cters of the meteoric metallic iron. 

Al te ration Products. 

A great amount of reddish and ye llowish oxide uf iron is present ~long the cleav"ge 
planes and cracks in the si licates. In one place there is " n elongated body composed of 
iron oxide on the exterior, with a carbonate C) interior and an intermediate portion o f a 
greenish mineral having Ivw interference colors. I t appears to have too · high an index of 
refraction for chlori te ur for serpentine. 

• It will be seen (p. 97) tha t Dr. Wadswo rth is inclined to 
regard these meteo rites as distinct, and makes a strong po int of the 
di fference in structure and composition. When he will have had 
opportunity to examine the etched nodules of iron from th e two 
meteorites, I think he will find it hard to believe that th ey come from 
distinct masses . The identity of struc ture in the iron nodules has 
more significance than the di ss imila rity in th e stony portions. 
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THE EL CHAi"ARALINO METEORITE. 

The beautiful siderite which is the subject of this notice, was found 
by Prof. Ward in the music store of Senor Kiss inger, in Valparaiso, 
Chili , S. A., in May, 1889, where it had been deposited by the owner, 
Senor Lorenzo Sundt, who has since informed us that he purchased it 
in 1884 of a woman . who kept a green grocery store at the port of 
Chanaral, Chili (latitude about 26° south). When first seen by him it 

was surrounded a nd partially covered with onions, and a spider had 

made its home in a specially deep pitting. 

It had been brought in from nea r th e mining camp of Merceditas, 

ten or twelve leagues to the east of Chanaral, by the woman's husband, 

a miner, wh o thought it must be silver. 

EL CI-IA ~ARALINO M RTEORITR. 

t One-Jourtll uatl( rat $iz~. ) 

The general form of the meteorit e is, as shown 1I1 th e illustration, 
unusually angular with no rounded co rn ers. In addition to the usual 
pittings, which are well marked and characteristic on all sides, th ere 

are numerous small pittings, ap parently of later formation, arranged in 
parallel rows about half an inch apart. These bear no rela ti on to th e 
other pittings, but are evidently referable to the structure, and although 
more numerous in some plates than others are seen on all sides, and 
arranged in planes that cross those of the adjacent sides at right angles, 
approximately. Some of those on two sides may be seen in the illustra
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tion. This meteorite reached us in perfect condition and measured 
thirteen by nine inches (325x225 m. m.) and weighed ninety-four and 
one-half pounds, (43-4 kilos). 

We have run a gang of six saws through it, cutting it into five 
sec tion s and two end pieces, revealing se veral large nodules of troilite, 
directly in th e center of some of which, and entirely surrounded by the 
troilite, are nodul es of iron. An etched surface of one of these sections 
is suggestive of a scotch plaid, so broad and straight are the markings, 
two sets of which cross each other at nearly right angles, while a third 
set c rosses one of these at an angle of 12°. Some of the more promi
nent lines of kamesite a re about half an inch apart, and suggest very 
strongly, both by their direction and spacing, a relationship to the 
lines of small pittings on the outside, previously referred to. There 
are, however, in addition to the large nodules of troilite mentioned, 
great numbers of specks of some sulphide, of a lighter greyer 
color than th e large troilites. These specks must, I think, be considered 
the true cause of the lines of pittings, as it is possible in a few cases to 
connect the two at the edges of the section s. The specks do not, how
ever, exhibit a like parallelism. 

The amount or'time and strength of acid required to bring out the 
markings on this iron is in marked contrast to the quickness with which 
dilute acid acts upon the Hamilton Co., Puquios and Weiland meteor
ites. When this iron is analysed we will perhaps have a few more facts 
to offer. 

THE LA PRDIITIV A METEORITE. 

This small siderite, weighing only six or eight pounds, was given 
to the Superintendent of the Nitrate works at La Primitiva, Salitra, in 
1888. by a native who found it near by. These works are situated in 
the desert of Tarapaca, 40 llIiles east of Iquique, Chili. When Prof. 
Ward visited this place in April, 1889, the Superintendent, Mr. J. F. 
Humberstone gave him a small piece weighing about an oun ce, which 
is now in the \\'ard & Howell collection of meteorites. 

THE C ALDERILLA METEORITE. 

A small piece of th is iron was gi ven to Prof. Ward by Senor 
Enrique Gigoux at Copiapo, in April, 1889. Senor Gigoux obtained it 
from a friend now dead. It is claimed that this small iron weighing 
only a few ounces was seen to fall at Calderilla, a suberb of Caldera, 

Chili, in 1883. 

Th.! Academy adjourned to the second Monday evening of October. 
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