
THE IOWA ACADE1IY OF SCIE CE 

"\
1 ariol1s instit11tions, organizations, and associations have 

been formed throughout the history of Iowa to carry for
,vard and encourage scientific research. Among these, the 
Io,va Acade1n1r of Science has held an important place. 
Pr--ior to the formation of this organization, as well as in 
later 1rea1--s, prominent scientists of Iowa have been affiliat
ed ,vith the American Association for the Advancement 
of cience and variol1s other scientific organizations. Scien
tists of Iowa have also shown an interest in the State 
Geological urvey. Accordingly, before entering upon a 
discussion of the Academy of Science as such, something 
may be said of tl1e influence of these earlier organizations. 

THE .AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 

The American Association fo r the Advancement of 
Science was organized in 1848 ''to promote intercourse 
between those ,vho are cultivating science in different parts 
of the United States; to give a stronger and more general 
impulse and a more systematic direction to scientific re
search in our country; and to procure for the labors of 
scientific men increased facilities and a ,,ider t1sefulness. '' 
At the meeting of this Association, held at Albany, in 
1851, C. C. Parry of Davenport joined the organization. 
Two years later Theodore S. Parvin of Iowa City also be
came a member. At the meeting at Chicago in 1868 two 
more Iowans - Gl1stavus Hinrichs of Iowa City and 
"\\ ... illiam I-I. Pratt of Davenport- joined the Association. 
D11e, no doubt, to tl1e influence of these n1en the Association 
1net at Dubuque Io,va, in 1872 - the first meeting west of 
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tl1e 1:Iississippi Rive1... At this session a con iderable n1Jm
ber of p1,omin nt Io"ran , including C. E. Be sey of Ames, 
A a Ho1"r and T . 11. Irish of Dubuque, J. C. ArthuT· of 
Charles ity, and vV. C. Pre ton of Io,va City, joined the 
Association.1 amuel Calvin and Thomas H. J\facbride also 
attended this meeting. 

At tl1e concll1sion of the ses ion at Dubuque, membe1's 
of the Association visited the to,vn of fcG1 .. ego1 .. and the 
Upper J\fi i sippi River. Upon their retu1 .. n a trip aero s 
the tate from Dubuque to Sioux City was planned. The 
group taking this trip consisted of about fo1 .. ty members, 
including five or six tate Geologists, a number of botanists, 
and others interested in the study of natural history and 
the pu1,suits of science. The excursion was directed by 
Dr. C. A. "Wbite of the State University of Iowa, State 
Geologist of Iowa, ,vho lectured during the two-day t1·ip 
across the State. 

The party stopped at Fort Dodge and devoted some time 
to a scientific explo1~ation of the surrounding country
visiting the limestone quarries and kilns, coal mines, and 
the famous gypsum quarries. Members of the par ty sallied 
forth in various directions. Some crossed the Big ioux 
River into the Territory of Dakota; others crossed the 
Missouri River into Nebraska. Short ride were taken into 
these regions, which we1'e chiefly of interest to the botanists 
of the party. 'rhe region around Sioux City was found 
to be intere ting, historically, geologically, and geograph
ically, and many of the bluffs, rivers, forests, and quar ries 
in that vicinity were visited by the geologists, botanists, 
ichthyologists, and entomologists of the pa1 .. ty. 

On the return trip the pa1'ty again stopped at Fo1't Dodge, 
and drove across the country some sixteen miles to Spring-

1 Proceedings of the .American Association for the A.d1Jamcement of Science, 
Vol. XXI, pp. xiii, >.-v, xli, Vol. XXII, pp. xxv-xl. 
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val - now Humboldt- to vi it H11mboldt College and the 
ql1arrie and kil11 in the vicillity of Dakota it)". Tl1e x
Cllr ion, toucl1ing a it did various points of cientific in
t r t in the tate, led to a better und 1· Landing of the 
n1at rials in Io,va available for ci ntific tl1dy, and d -
'l lop d a clo 1· a ociation among cienti t ; ind d, it 
111ay be look d upo11 a a igrtificant event in tl1e early de
velopment of scie11tific r ea1·ch in Io,va.2 

THE .E'IBST IOWA GEOLOGICAL URVEY 

On J a11ua1')" 6, 1 55, Rep1· ntative Ricl1ard Bonson of 
Dubuque ir1t1·oduc d il1to tl1e Io\va legi latl1re, ,,,.l1icl1 ,, .. a 
tl1 n in ion i11 tl1 Old «tone Capitol at Io,, .. a it},. a 
l)ill providi11g f 01" a tate G ological llI'v" ) ... Four day 
late1· tl1e mea u1·e I)a ·sed tl1e Hol1se of R epr s ntatives and 
,, .. a 11t to the .. nate ,, .. h r , l1po11 motio11 of 11ator fil
to11 D. Bro,,11in°·, fl1rther actio11 011 tl1 1nea l1re ,, .. a i11-
definit ly po tpo11 d. 011 J anua1·y 1 th the bill ,,,.a agan1 
taken up in the i nat , and aft r an un ucce ful att mpt 
to l1av it laid 011 th table, it pas ed tl1 e11at by a vot 
of h,1ent)"'-f our to ix. .1\. fe,v day~ late1· th lil a ure "\\1as 
approv d by Gove1·nor J a1n s ,,r. Grim s. 

This measur autl1orized th Gov r1101·, by and ,,itl1 tl1e 
ad,11.ce and con ent of the e11ate, to appoint a tate G olo
gi t ,vl10 l1ould b '' a person of comp tent ci ntific and 
J)ractical lmo,, .. ledge of the scien e of geolog·; .. and min ral
ogy ', and l1ot1ld hold offic fo1-- a t rm of t,, .. o )"ear , u11le 
.. ooner removed b)r tl1 Gov rno1--. As an a i tant in thi 
'"·ork '' a killful a11alytical a11d xperimental chemist'' was 
to be appointed. This Geologi t and hi a sistant ,, .. re 
authorized to b gin, as oon a practicable, a tl1orough 

2 Proceedings of the Associat1on for the .LJ.dvancement of Sc,,ence, Vol. XXI, 
appendix, pp. 2 0-290; Whe1ldon 's Sc,,ent1,fic Excursion Across the State of 
Iowa, pp. 1- . 
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geological and mineralogical survey of the State, and to 
malce an analysis of the character and quality of the soil 
for ag1·icultu1 .. al pm'poses. The assi tant ,, .. as to make ft1ll 
and co1nplete exa1ninations and assays of all r·ocks, ores, 
soils, or otl1er substances submitted to him by the State 
Geologi t, a11d to fu1·nish a complete and detailed account 
of the resttlts obtained. 

Tl1e Geologist ,vas directed to f or,,.,.ar<l to the Governor, 
f1 .. 0111 tin1e to ti111e during tl1e process of the su1·vey, such 
specimens of rocl{s, ores, coals, soils, and fossils as would 
be proper and necessary to f or1n a complete cabinet of 
specin1e11s of g·eolog·y and mine1·alogy of the State. He 
,vas also directed to malce annual 1·eports to the Governor 
etting· fo1·tl1 tl1e progress of the ,,-ork and to present such 

1naps a11d clra,,1ings as ,vere necessar)'" for illust1·ative 
pu1,.poses. 

The salaries of tl1e Geologist and his assistant were to 
be fixed b3r the Census Board of the State. An appro
priation of t,, .. o thousand five hund1·ed dolla1 .. s a year ,vas 
n1ade to defray expenses. 

Unde1-- tl1e autho1·ity of this act, James Hall, of Albany, 
Ne,v Yo1·lc, was appointed State Geologist, and J. D. Whit
ney, of N 01·tha111pton, 1'Iassacl1usetts, became his assistant 
in the field of chemistry and n1i11eralogy.3 

In 1857 ten thousand dolla1·s ,vas app1·opriated for the 
continuance of tlris st1rvey. It ,vas p1 .. ovided at this ti111e 
that all geological speciJ.nens and fossils collected should 
be given to tl1e State University. The Governo1, ".,as also 
autho1·ized to have two thousand copies of the r eport of 
tl1e State Geologist p1,inted, t1~ansmit a copy to each me1n-

s Journal of the House of R epresentatwes, 1854-1855, pp. 182, 195, 218, 
353; Jo111r11al of the Senate, 1854-1855, pp. 141, 144, 230, 286; Lrw;s of Iowa, 
1855, Ch. 83; Hall and Whitney's R eport on the Geological Su,rvey of the 
State of Iowa, Vol. I , pp. xi-xiii. 
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ber of the General Assembly, and deposit the remainder 
in the office of the Secretary of State. 

Under the provi ions of this act, an xtensive volt1m.e 
of more than seven hundred pages was published in 1858, 
setting forth in detail the results of the survey during the 
previous three years. The first chapter of this vol11me was 
p1--epared by 11r. Whitney and ,vas devoted to a consider
ation of the pl1ysical geography of the State - dealing with 
sucl1 sub-topics as the boundaries, area, and configuration 
of tl1e surface of tl1e State; obstructions to navigation; 
tributaries of the 1fississippi and Missouri rive1--s; mounds, 
prairies, and bluffs; and the soil, vegetation, and climate 
of Iowa. 

The two chapters following were prepared by Mr. Hall, 
and dealt with the geology of the Northwest, and the geology 
of Iowa, respectively. Two chapters of the report, pre
sented by A. H. Worthen, were devoted to the geology of 
the Des 11oines Valley, and the geology of certain counties. 
The work on county geology was continued by Mr. Whitney, 
who also contributed an additional chapter dealing with 
cl1emjstry and economic geology. Part two of the r eport, 
consisting of some t,vo hundred and fifty pages prepared 
by 11:r. Hall, was devoted to a discussion of the paleontology 
of Iov.ra.4 

Following the publication of this report, 110 pr--ovision 
was made for continuing this v\To1--k until the meeting of the 
Eleventh General Assembly in 1866, when a bill was passed 
providing for the reorganization of the Survey. This act 
providecl that Charles A. Wlrite of Johnson Cotmty be ap
pointed State Geologist f 01 .. a term of two years, and author
ized the appointment of a competent assistant, and a'' skill-

-! Hall and Whitney's R eport on the Geological Si1,rvey of the State of Iowa, 
Vol. I, see table of contents; Laws of I owa, 1857, Ch. 103; Joint Resolution 
No. 25, in Laws of I owa, 1857, p. 465. 
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ful analytical and experimental Chemist'', ,,·ho should re
port to the State Geologist the analysis of such soils, rocks, 
coals, ores, and other mine1--al substances as might be sub
mitted to him. 

The salary of the State Geologist was fixed at two thou
sand dollars, and he was authorized to fix the salary of bi 
assistant at a sum not to exceed fifteen hundred dollars per 
year. For the purpose of cari--ying tlris act into effect an 
appropriation of six thousand five htmd1~ed dollars an-
11ually for t,vo years ,vas provided. Chandler Childs of 
Dubuque was appointed field assistant. A few months late1 .. 
he ,vas succeeded by Orestes H. t. John of Waterloo. 
Gustavus Hinrichs was appointed chemist.5 

The work accomplished durn1g the fifties had been con
fined for the most pa1't to a stud3r of the eastern section 
of the State. Accordingly, tmder the authority of this new 
act, work was commenced and prosecuted with a view to 
obtai11ing a lmowledge of the geological structure of the 
western part of the State and gathering all possible in
formation concerning the mineral and other material re
sources of the State as a wl1ole. Special attention "ras 
given to a study of the coal fields, the character of the soil, 
and the physical features. 

In 1867 a preliminary report was prepared to be pre
sented to the General Assembly, and in the spring of 1868 
an additional annual app1'opriation of ix thousand five 
hundred dolla1·s was provided to carry tl1e work fo1--ward 
- the State Geologist and his assistants being directed to 
complete the survey by January, 1870.6 

5 Laws of Iowa, 1866, Ch. 73; Fvrst and Second .tt.nnital Report of the State 
Geologist, 1868, pp. 5, 6. 

s L01Ws of Iowa, 1868, Ch. 178; White ' s Report on the Geological S u-rvey 
of tlie State of Iowa (1870), Vol. I, pp. 7-12 ; First and S econd Annual Re
port of the State Geologist, 1868, pp. 1-19. 
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When the Thi1'teenth General Assembly met in 1870 a 
bill ,vas passed authorizing the Ce11sus Board to cont1'act 
" .. ith the tate Printer for the printing of three thousand 
copies of the tate Geological Report, which it was desig
nated hould be '' equal in every r espect, mechanically, to 
Hall's Geological Report'' - the engravings, views, map , 
a11d diagrams to be eql1ally as ,veil executed. 

In accordance ,vith the p1'ovisions of this la,v two vol11mP,s 
of about four hundred pages each ,vere published in 1870. 
The first volume consisted of three pa1'ts. Part one con
tained thI'ee chapters, written by Ir. White, dealing with 
urface features, surface deposits, and soils. The fom'th 

and final chapter of part one ,vas prepared by T. S. Parvin 
and v\1as a discussion of climate and climatic conditions. 
Part two, prepared by 1'.fr. \Vhite and 0 . H . St. John, dealt 
,vith the subject of gener·al geology - the Azoic, Lower 

ilurian, Upper Silurian, and Devonian; Carboniferous; 
and Cretaceous systems. Part three, prepared by 1ir. 
"'\Vhite, dealt with the geology of south,veste1·n Iowa. 

Voll1me two of this work consisted of t,vo parts. Part 
one contained a chapter by Mr. St. John dealing with the 
geology of the middle r egion of western Io,va. Three chap
ters written by Mr. vVhite dealt with the geology of north
,,1estern Iowa, the middle r egion of northern Iowa, and the 
coal counties. Part two consisted of three chapters, by 
1fr. White, dealing respectively with peat and petroleum, 
gyps11m, and building materials; and a fourth chapter, by 
Rush Emery, on the subject of chemistry.1 

After the discontinuance of this survey under Mr. White 
no further work was done under State supervision until 
1892 - a lapse of more than twenty years. 11ean,vhile, tv.ro 
private surveys, both of unusual merit and outstanding 

1 Laws of Iowa, 1870, Ch. 111; White's R eport on, the Geological S ttr1Jey 
of the State of Iowa (1870) , Vols. I and II, see table of contents. 
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in1portance in the adva11cement of scientific research, were 
made in Io,, ... a. For a nlunber of years W J 1fcGee con
ducted extensive exan1inatio11s of the glacial deposits in 
north aste1·n Io,va. The 1·esults, originally intended to 
appea1-- in otl1er forms, g1--c,,1' so volmninous that they \\-ere 
finally incorporated u1 a large monograph and pl1blished 
b;- tl1e Federal government in the Eleve1itJi A 1i11/ital Report 
of tlie U1iited States Geological Siirvey. 

In tl1e field of paleontology, Charles ,v achsmuth and 
F1·ank Springer conducted comp1~e}1ensive studies on cer tain 
groups of fossils. A report of this work was published 
ii1 Memoirs of tlie 1Jluset1/11i of Co11iparative Zoology and 
has been referred to as '' one of tl1e most exhaustive con
tributions ever made to the literature of American science''. 
Both of these studies are highly c1·editable to the authors 
and of great value to the State. They ,vould have reflected 
a mucl1 la1"'ge1-- share of credit to the Commonwealth how
ever, had they been supported l:>y the State instead of by 
p1~ivate enterprise.8 

It " 1ill be 1·ecalled that the la,v of 1857 provided that all 
g·eolog·ical specimens and fossils collected by the State 
Geological Su1--vey sl1ould be given to the State University. 
In 1872 tl1is la,v ,,1as ame11ded to p1·ovide that complete sets 
of speci1ne11s should be g·iven to the University and that 
dl1plicatc specimens should be give11 to the Iowa State 
College of Agriculture and 1'Iecl1anic Arts.9 

Thus it appea1·s that ,,1hen the Io,va Academy of Sciences 
was established in 1875 tl1e field of g·eolog-y had been studied 
over a periocl of 1no1·e tl1an h '."enty years and that reports 
had been 1nade settil1g· forth in a ver3r CI"editable manner 
the 1·esults obtainec1. This work, although but a beginning 

s Laws of Iowa, 1892, Ch. 71; Iowa Geolo.9ical S1.tr1Jey, Vol. I, p. 3, Vol. 
XXII, pp. 6~, 63, 132-139. 

o Laws of Iowa, 1857, Ch. 103, 1872, Ch. 105; Be'Uision of 1860, Sec. 187. 
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in a limited field, served as a foundation upon ,vhich to 
build the more diversified wo1--l{ \\Thich ,vas to be under
tal{en by the Academy of Scie11ces. 

THE row A ACADEMY OF SCIENCES 
1875-1884 

011 August 27, 1875, a meeting of persons interested in 
the organization of a scientific association for the State 
of Io,,1a met at the tate University. This group consisted 
of C. E . Be sey, D. S. Fairchild, and J . I{. 11:acomber, of 
Ames; GustaVl1s I{inricl1s, W. C. Preston, and E . F . Clapp, 
of Io,va City; vV. D. 1iiddleton of Davenport; and A. G. 
Field of Des 1foines. These men, together with Samuel 
Calvi11 of Iowa City, Asa Horr of Dubuque, C. C. Par1·y 
of Davenpo1·t, P. J . Farnsworth of Clinton, and J . E . Todd 
of Tabor, ,vl10 were not present but had previously ex
pressed their desire to join such an organization, became 
the cha1--ter members of the Io,va Academy of Sciences. 

The co11stitl1tion ,vhich was adopted at this time set forth 
as the purpose of the Academy ''tl1e promotion of Science, 
more particularly that pe1--taining to the State of Iowa''. 
A president vice president and a secretary-treasure1·, who 
,,rere jointly to constitute a board of t1·ustees, "\-Vere to be 
elected annually. Fellows in the organization ,vere to be 
limited in number to thi1·ty and to '' such pe1·sons as l1ave 
clone good scientific v\7orl{''. Provision ,vas made that the 
Acade1ny sl1ould hold at least t,,,o meetings a year - one 
in the spring at Io"ra City, and one in the fall at such other 
place as mig·ht be designated. Election of officers resulted 
in tl1e 11arm11g of C. E. Bessey, as president, W. D. l\1iddle
ton as vice president, and vV. . Preston as secreta1'"S7 -

t1·easl11'el'. 
Plans ,,.,,c1·e made to l1old tl1e next meeting in Des l\f oines 

011 tl1e evening preceding tl1e regular n1eeting· of the ta te 
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1Iedical Society in February, 1876. It " ras agreed that at 
this Des Moines meeting· each cha1--ter member should be 
allowed to p1·esent the name of one candidate for member
ship . Recommendations and reasons based upon the 
scientific ,,7"01--k of the candidate we1--e to be for,varcled to 
the secretar)T -t1--easurer before the date of the meeting.10 

In accordance with the plans p1·eviously made, the Acad
e1ny met in tl1e office of Dr. A . G. Field in Des ~1oines on 
the eve11ing· of January 25, 1 76. This session is 1--eferred 
to in the 1 .. epo1·ts a the first semi-annual meeting of the 
Academy. Only five members - Hinrichs, iiiddleton, Farns
,,Torth, Fairchild, and Field - ,vere present. In the absence 
of Presiclent Bessey a11d ecreta1--y P1·e ton, Dr·. 11iddleton, 
vice president of the Academy, presided; and Dr. Fairchild 
,,,.as electecl secretary pro t e1n. During the business session 
articles of incorpor·ation ,vere presented and approved, and 
fi,re candidate - D. S. l1eldon and R. J . Farquharson, 
of Davenpo1~t, C. IVI. Hobby of Wilton, G. C. Carpenter of 
Indianola, and F . lVf. Witter of Muscatine - we1--e nominat
ed for membership in the Academy. 

A paper on '' Changes of Climate in Iowa'' ,vas presented 
by P1 .. of essor Hin1'ichs. After a full exposition of the in
vestigation of climatic chang·es in various pa1--ts of the ,vorld, 
Prof es or Hinrichs entered into an exhaustive discussion 
of the meteorological observations that l1ad been made in 
Io,va. These he said, sl10,ved that the summers had been 
gro,ving teadily ,varmer and the ,ri11ters colder. He ob
served, rnor·eover, that if these changes continued at the 
same rate during the next seventy-five years the s11mmers 

10 Iowa ..tlcademy of Scierices, 1 75-1880, pp. 2, 5, 6. This pamphlet was 
published by John P. Irish in 1880. So far as the writer knows there are 
but two copies remaining. One of these is in the possession of James H. Lees 
at Des Moines; the other was bound by Samuel Calvin with several other 
pamphlets and designated as Paleontology Pamphlets, Vol. I, and is now 
(1931) in th,e Geology Library at the State University of I o,va. 

• 
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would become like tho e of Loui iana and the ,vinters lilce 
those of Duluth, ~Iinnesota. The importance to the State 
of securing co1--rect observations of these changes, for the 
purpose of determining whether such changes were likely 
to make further progress, and what means might be em
ployed to check them, was fully set forth by Prof es or 
Hinrichs. The paper elicited an interesting discussion, at 
the conclu ion of whicl1 the meeting adjourned.11 

The first regular annual meeting of the Academy con
vened in the natural history room of the State University 
at Iowa City on June 23, 1876, with President C. E. Bessey 
presiding. The members present "v\1ere C. E. Bessey, Gus
tavus Hinrichs, F. 1\f. Witter, P. J. Farnsworth, Samuel 
Calvin, and vV. C. Preston. 

President Bessey presented '' A Preliminary Catalogue 
of the Lichens of Io~1a' '. His list of twenty-six species, 
collected principally in central Iowa, included, it was be
lieved, about one-fifth of the lichens of the State. He also 
presented '' A Catalogue of the Orthopte1"a of Io,va' ', in
cluding thirty-nine species found in central and southea t
ern Iowa. Dr. Farnsworth read a paper on ''Mounds and 
Mound Builders'' in which he presented the view that the 
mound builders "v\rere identical in race with the N 01--th 
American I11dians. His evidence was based upon resem
blances of anatomical structure and the modes of burial 
of the mound builders and the Indians. 

D1'♦ Hinrichs presented maps and diagrams of the severe 
hail storm in Io,va, on Ap1"il 12, 1876. Dr. Calvin described 
seven new species of Paleozoic fossils found in Howard 
and Floyd counties. He also presented a paper, entitled 
''Notes on a Probable New Species of Fos il Elephant'', 
from the modified drift near West Union. ''The Deposits 

11 Iowa Academy of Sciences, 1875-1880, pp. 6, 7; Iowa State Register 
(Des Moines), January 26, 1876. 
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of the Chemung Group in Iowa'' was also discussed by Dr. 
alvin. F . 1I. "\Vitter 1·ead a paper on the land and fresh 

,,rater sl1ells found near 11uscatine, of ,,1hich he had de
t ermined fifty-h\ro species. W. C. Preston discussed '' Ther
mic , Vind Rose for Iov\'"a City'', sho,\7lllg the relation be
tween wind and temperature, as deduced £1--om three years' 
observatio11 at the State University of Io\\1a. 

T,vo othe1 .. pape1·s, one by Dr. Bessey on '' The Colors of 
Io,,1a ~ Tild Flo,vers'', and one by Pr,ofessor Hinrichs on 
'' Tl1e Constitution of the ,V ater from the Deep Lying Rocks 
of Io,,ra' ', concluded the prog·ram. The discussion by 1'1r. 
Hinrichs ,vas based upon an analysis of water from an 
artesian ,veil twe11ty-five hundred feet deep at Oskaloosa 
and a well twelve hundred feet deep at 1Iount P leasant. 
Tl1is chemical analysis showed that the ,vater from the deep 
,,

1ell more nearly resembled water of the sea than did sur 
face ,vater. Professor Hinrichs exhibited to the member s 
present a photograph of the Amana Meteorite Collection 
,vhich he had made. _ 

Candidates nominated for membership in the Academy 
included vV. H. Herricl{ of Grinnell, F. E . Nipher of St. 
Lot1is, Missouri, Thomas Pope of Ames, P . H . Philbrick 
of Io,va City, and Chas. Wachsmuth of Burlington. A 
motion ,vas passed that any member of the Academy who 
was absent for t,vo consecutive years and failed to contrib
ute a paper du1~ing that time should be dropped from the 
roll of membership. It was agreed that the fall meeting 
of the Academy should be held at Ames. The officers who 
had served during the preceding year were 1--eelected for 
another term.12 

The second semi-annual meeting of the Academy was 
held at .Ames on October 6, 1876, with President C. E . 

1 2 I olva A cademy of S ciences, 1875-1880, pp. 7-10; Iowa City Daily Press, 
June 27, 1876 ; The Universit y Beporter, October 15, 1876. 
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Bessey presiding·. In the absence of ,V. C. Preston, G. C. 
Carpenter se1·ved as sec1,.etary pro terri. Only four mem
bers of the Academy ,vere present, and the program con
sisted chiefly of papers by Dr. Bessey. The first of tl1ese 
vt1as '' ome Observations upon the Gro,:vth of Plants ~1ade 
by ~feans of the Arc-Indicator''. A seco11d paper b}~ Dr. 
Bessey ,vas upon the subject '' A Case of Natural Selec
tion''. In this paper the ,,Triter noted the rapid increase 
of Tr-ifoliu11i repe1is and Pa1iicuni sangui1i.ale upon a ce1·tain 
la,Yn, as a r esult of a closer and more frequent mo,ving. 
These decl1robent plants, not being as much injured by this 
treatment as tl1e ordinary lawn grasses, ,vere enabled to 
increase 1nore rapidly. Another paper presented by Pro
fesso1 .. Bessey dealt with '' Observations on Silphi11m Laci
niatum, the so-called 'Compass Plant' ''. This latter paper 
gave in detail the l"'esult of a larg·e n11mber of observations 
upon the polarity of the leaves, and was published in the 
A11ierica1i N atiiralist for August, 1877. Still anothe1· paper, 
prepared by Herbert Osbo1"'n, but read by Professor Bessey, 
dealt ,vith ''The Odonata of Central Iowa''. Professor 
Tufacombe1~ presented a paper on '' A 1fethod of Represent
ing the Various 11eteorological Pher1on1ena on Charts'' .13 

The next meeting of the Io,,;ra Acaden1y of Sciences - tl1e 
second annual n1eeting - was a two-day session held at 
the State University at Io,va City on 11ay 3 and 4, 1877. 
President C. E. Bessey presided. The first paper 1·ead on 
tl1is occasion was 011e by D1·. Charles Wachsmuth of Bur
lington, deali11g \\Tith ''Paleozoic Crinoids''. Burlington 
was ref erred. to as '' tl1e El Do1'ado of the ,,1orld for the 
study of these fossils''. Dr. ,Vachsmuth ,vho had lived at 
Bu1·lingto11 £01"' eig]1teen 31 eurs and hacl collected more than 
f 01..1r l1u11cl1~ed species ,, ... as ,vell qualified to spealr on the sub-

is Iowa .Acaderny of Sciences, 1875-1880, p. 10. 
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ject presented. P1 .. ofe or alvin commented upon the 
p1--e entation made by Dr. Wachsmuth, ''and warmly con
gratulated the Academy on the pos ession of a member who 
could pr sent so able a paper''. Profes or Hinrichs read 
a paper, which was 1--efe1'red to a '' all too short'', on ''The 
Relation between loudiness and olar Radiatio11''. Pro
f es or Hinrichs had of recent years been '' the leader in 
the " rest in the study of meteorology'' and pres nted in 
this paper the results of much study and ob ervation. 

At the eveni11g session Professor" Preston presented a 
paper, '' The Relation Bet,veen Winds and Ba1,.ometric 
Pres Ul'e' ', based upon ome t\,To thousand obse1--vations 
made du1 .. ing the 7ears 1 73-1875. G. C. Carpenter present
ed a di cussion of the ''Origin of the Iowa Prairie Soil'', 
in which he refuted the statement that Iowa oil is unfit 
for the growth of £01--est . The absence of forest trees it 
was explained, ,vas due to the fact that '' too short a tjme 
has intervened ince the witl1d1,.awal of the fre h-water 
lalres' ', and to the closene s of the turf, preve11ting ge1'
mination of tree seeds. 

On the second day of the session Professor Carpenter 
presented a contribution on ''The Birds of Warren 
County'' enumerating eighty-six distinct species which he 
had collected. Prof esso1.. Calvin gave a11 account of the 
finding of the ja,,rbone of a fossil American elephant, near 
~Iarengo and pre ented the specimen to the Academy. Con
siderable di cussion fallowed on the subject of fo sil . At 
the business session the f ollo\\Wg officers were elected for 
the ensuing yea1--: C. E . Bessey, presid nt; W . H. Herrick, 
vice president; and Samuel Calvin, secretary. An a ess
ment of five dollars was levied on each member of the 
Academy for the purpose of publishing its proceeding and 
Pr·of sor Hinrichs ,vas appointed edito1~. The next meet-

• 
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ing, it was agreed, should be held at Ames on the last 
Wednesday of eptember.14 

On eptember 26, 1 77, the semi-annual meeting of the 
Academy convened at Aines. Tl1e members present were: 
Bessey, Macomber, Pope, Fai1 .. child, I-Iinrichs, Calvin, Todd, 
and Field. President Bessey presented a paper on ''Fur
ther Observations upon ilphium Laciniatu.m'', this being 
a continuation of tl1e subject discussed by him the previous 
')

7 ear at the semi-annual meeting. Professor Todd pre
sented '' otes on the Distribution of Timber in South
,vestern Iov.ra, with Inferences Concerning the Origin of 
Prairies'', and also spoke of the remains of an elephant 
found at the bottom of the bluff deposit near Glenwood. 
Professor Hinrichs spoke of storms on July 31 and August 
27-29, 1877, and Professor alvin presented notes on an 
inte1--esting deposit of travertine near Deco1·ah. The Aca
demy then adjourned to meet at Iowa City at the call of 
the p1·esident.1 5 

In the spring of 1878 the Academy met for a two-day 
session at Io,va ity. The members present, in addition 
to President Besse3r, v.Te1'e Wachsmuth, Hinrichs, Preston, 
Philbrick, Clapp, Hobby, \Vitte1--, and Calvin. At the open
ing session Professor Bessey presented a paper, '' On the 
Affinities of the redineae' '. Professor Hinrichs discussed 
''The Great to1·m of Ap1'il 21, 1878'', and Dr. vVachsmutl1 
p1--esented the subject, '' Zoological Position of the Blas
toidea' '. 

On the second day of the session a business meeting was 
held at "\\1hich Professor Hinrichs reported that no publica
tions had been is ued, as previously planned, chiefly because 
abst1·acts of pape1's had not bee11 forwarded to him. Ac-

14 Iowa, .Acaderny of S ciences, 1875-1880, pp. 11, 13; Iowa, City Dai ly Press, 
May 4, 1877. 

1s Iowa, A cademy of S ciences, 1875-1880, pp. 13, 14. 
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cordingly, it was voted that proceedings with titles of 
papers be published during the ensuing year. 

At this meeti11g Frank Springer of Cimarron, r ew 
11exico, was elected to fellowship and Professor Barnard 
of Osl{aloosa, ,v. H. Barris of Davenport, J. D. Putnam 
of Davenport, and Fred Reppert of Muscatine were pro
posed for membership. Upon invitation of Professor 
Herrick of Iowa College it vvas agreed to hold the next 
meeting at Grinnell. 

At tl1e close of the business session the folloIDilg papers 
were presented: '' On the Size and Strength of Tree 
Trunks, above and below the Point of Branching'', by B. 
F. Hoyt; ''Some Geological Phenomena near Solon, Iowa'', 
by Samuel Calvin; '' The Rain 11aps of the State for the 
Several Months of 1877 '', by Gustavus Hinrichs; and 
''Some Defects in Vision,'' by F. M. Witter. In present
ing this latter subject the speaker expressed the view that 
'' many of the defects in vision are due to excess of read
ing in early life, often much earlier than might be expected, 
say from ten to fifteen years of age. Poor print, dim light, 
unseasonable hours, what is commonly known as 'ligl1t 
reading' is in every way well calculated to produce a race 
of men and women with weak and defective eyes.' ' 16 

The Iowa Academy of Sciences held its next meeting in 
the chemical lecture room at Iowa College, Grinnell, on 
October 18, 1878. The group which attended this meeting 
was not large but it r epresented the most advanced scien
tific thought of the day. C. E. Bessey, GustaVl1s Hinricl1 , 
D. S. Fairchild, W. H. Herrick, Thomas E. Pope, P. J. 
Farnsworth, J. E. Todd, and Samuel Calvin were among 
those present. 

The following members presented papers: Professor 

lfi Iou1a L1rade1ny of Sriences . 1875-1 S 0, pp. 14-16. 
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Her1 .. iclr, '' Observations on Prairie Soil''; P1 .. of essor Bes
sey, '' On the Distribution of the Seventeen-year Cicada 
of the B1,ood of 1878, in Iowa''; Professor Todd, '' On the 
Roots and Root-marks found in the Loess''; and Professor 
Hinrichs, ''Results of the Magnetic Survey of Iowa in 
1 78''. Professor Todd presented a second paper dealing 
,,,.ith the cross-fertilization in flo,vers, in which he discussed 
the adaptations of the Iris and other plants for cross
£ ertilization by insects.11 

o record a-ppears of any meeting of the Academy in 
the sp1 .. ing of 1879. In October of that year, however, a 
t,\~o-day session was held at Iowa City and an inte1'esting 
program ,vas presented. The members present weI·e 
Bessey, Hinrichs, Preston, vVachsmuth, Todd, Farnsworth, 
Hobby, Clapp, Philbriclr, 11acomber·, Fairchild, and Calvin. 
Thomas H. J:>1acbride of Iowa City, who had been nominated 
for memberslrip at a p1 .. evious meeting, and W J McGee 
of Farley, who came on invitation, vvere also present at 
tl1e meeting. At the business session JYir. Macbride ,vas 
elected to membe1'ship in the Academy, and W J McGee, 
Na than R. Leonard of Iowa City, and Foster E. L. Beale 
of Ames were nominated for membership. 

The Academy gave special attention to active member
ship. In 1876 a motion had been passed that any member 
,vho should fail to be present or contribute a paper for two 
)Tears shottld be dropped from tl1e roll of membership. At 
the business session in 1879 a motion ,vas made and carried 
that the secretary be instructed to strike the names of in
active members from the list. 

The papers p1'esented at this meeting covered a wide 
range of subjects. Dr. Hobby presented a ''Preliminary 
Report upon the Fresh Water Algae of Io,va'', giving a 
list of sixty-tvlo species and t,venty-six genera. Professor 

11 I owa A cademy of Sciences, 1875-1880, pp. 16, 17. 
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Todd poke again, as he had the previous yea1', on the sub
ject of c1'oss-fe1·tilization of plants. Dr. Be sey presented 
a botanical map of the nited tate . Profe 01' l\1acomber 
i.J polce of '' Tl1e Chamber Lightning P1 .. otection'' ; and Pro
f e or Hinricl1s pre ented '' Re ult of the l\Iagnetic Sur

ve'j"' of Io,va and l\lis ouri' ' . 
On the econd day of the se ion, papers ,ver'e presented 

by Dr. ,,T ac11 n1uth, Pr·ofe 01· Be ).,, Todd and Hin1·icl1 , 
and l\I1·. "'\V J I cGee. A a closing nun1be1-- on the program, 
Professor Hinricl1s di cu sed the publications of the Io,lta 

"'\Vea ther ervice. 
Tl1e committee on 11ominations r epo1'ted r ecommending 

the election of the f ollo\ ing officers : C. E . Bes ey, presi
dent · F . l\I. Witter, vice president; and amuel Calvi11, 
ec1--etary. The 1·eport ,vas adopted, and P1·ofe sor Bes ey 

'" .. a elected p1·esident for the fifth time, having served con
tinuou ly ince the organization of the Academ in 1 75.

1 8 

Tl1e a11nual meeting in 1 0 convened on June 24th, at 
Io,va Cit)~ fo1· a t,,ro-day e sion. A paper dealing ,,1ith 
recent "-rind action upon the loess, and another discussing 
the c11arcoal treal{ i11 the loes , both of ,vhich ,ver·e pre
pa1·ed by Profe or Todd, v,1ere read b l\Ir. l\1cGee. Pro
fesso1,. "'\"'\7itter p1· ented a paper on '' The Cabbage Butter
fl. r'' and Prof e 01· Bessey disc11ssed '' The nf orpholog of 
the Ir·is Leaf''. Other papers ,,1ere p1·e ented by Profe or 
Her·r·iclr, D1·. "'\"'\7 acl1 muth, and Prof es or Pr·eston. 

At tl1e eveni11g ession Profe sor P1·e ton appear--ed agai11, 
readi11g a paper prepared b Profe or llerrick on the ub
ject '' A Ga oline ombu tion Furnace''. Prof sso1-- Phil
brick p1·ese11ted tl1e subject of '' Applied 1Iechanics - n
al)Tsis of Double Inter ection Br'idges' ' . P1·of essors Be ~e)1 

a11d I-Iin1~ichs also appeared on the evening· program. 

1s Iowa .Academ y of Sciences, 1875-1880, pp. 17-21. 
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On the second day of the session Prof esso1' i1:acbride 
spoke on '' Observations on Cyclosis' '. D1.._ Hobby present
ed a study of f1'esh water algae in Iowa. Professor Phil
b1·ick discussed ne,v methods of finding the approximate 
l"Oots of numbers; and Prof esso1, Hinrichs spolre on the 
subject-''Tornado Tracks and Tornado Warnings''. At 
the closing session, officers ,vere elected for the ensuing 
year, C. E. Bessey being reelected president. Charles 
"\\r achsmuth ,vas named vice president, and C. 11. Hobby 
~ ecre tary-treasurer. 

The Proceedings of the Academy from 1875 to 1880 were 
p11bli hed in pamphlet form by John P . Irish. Whether 
these ,vere paid for by the Academy or by i1r. Irish or 
others does not appear. A meeting of the Iowa Academy 
,,,,as held on September 5, 1882, and it is probable that other 
meetings "re1·e held as late as 1884. After· that date no 
meeting·s were held, and the organization ceased to exist, 
because of a lapse of membe1,ship - it having previously 
been provided that members failing to attend a meeting 
or present a paper for two consecutive years should be 
dropped from the membership roll.19 

THE row A ACADEMT OF SCIENCE 
1887-1900 

In 1887 interest in an org·anization which should foster 
scientific resea1·ch and development was revived, and steps 
" "e1·e taken to reorganize the Io,va Academy of Science. 
In 1·esponse to a circular letter sent out by a committee 
consisting of Samuel Calvin, T. H . 1Y1acbride, L. W. An
dre,vs, Herbert Osborn, and R. E . Call a meeting was 
held in Des ifoines at the Kirlcwood House in December, 
1887, and a new Iowa Academy of Science was organized 

19 I owa A.cademy of S cie1ices, 1875-1880, pp. 21-26; Proceedings of the 
I owa .Academy of S cien ce, Vol. I, Pt. 2, p. 9; minutes of meeting of Septem
ber 5, 1882, in the Secretary s Record, p. 48. 
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much after the fashion of tl1e one which had disappeared 
a fe,v years before. In addition to the men who had signed 
tl1e invitation calling the meeting, J. E. Todd, B. D. Hal
sted, F. M. Witter, and H. W. Parker attended the meeting 
and became charter members of the new organization. 
Among the men who participated in the work of reorganiza
tion, four members - Calvin, Macbride, Todd, and Witter 
- had been members of the former Academy prio1' to 1880.20 

The situation facing the Academy in its early years can, 
perhaps, best be presented in the words of Herbert Osborn, 
first president of the new organization. ''In the founding 
of this Society'', he said, ''we have recognized the exist
ence of problems in our State demanding scientific inves
tigation. We have recognized, too, the ,veil known principle 
of advantage in organized effort, the added stimulus and 
benefit accruing to associated wo1--k. We find the field broad 
and the ,vork in waiting great. We find our n11mbe1·s small 
and frequently b1·oken into by removals of our members 
to more remunerative or attractive fields of labor. We 
find much that migl1t discourage, but we may look with 
profit to what has been here accomplished under conditions 
possibly more discouraging than ours.' '21 

The g·1,owth of the Academy during the first decade of 
its history was not rapid, but gradual, and a matter of dis
tinct encouragement to those interested in its development. 
During the first year of its existence only four new names 
were added to tl1e membership roll. During the second year 
seven ne,v n1embers were added. With a comparatively 
small initial membership the Academy experienced difficltl-

20 Proceedvngs of the Iowa .Academy of Science, Vol. I, Pt. 1, pp. 6, 7. 
The constitution adopted, as printed in the fust volume of Proceedings gave 
the name ''Iowa Academy of Science'', but the plural ''Sciences'' was used 
in the Proceedings until about 1906, when the term ''Science'' came to be 
generally used. 

21 P roceedings of the I owa .Academy of Saience, Vol. I, Pt. 1, pp. 38, 39 . 
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ty in financing the publication of its proceedings. Indeed, 
the printii1g of the first proceedings was financed by Herbert 
Osborn, who was later reimbursed for the money expended. 
It was not long, howeve1·, until the value of these proceed
ings ,vas recognized, and in 1892 the Twenty-fourth General 
Assembly provided for their publication as an appendix to 
the reports of the State Horticultural Society. At the fol
lowing session of the General Assembly an act was adopted 
providing for the separate publication of these reports.22 

All members of the Acade1ny were at first of equal rank 
and were designated as ''fellows''.23 In 1894, however, the 
constitution provided for associate members and corres
ponding f ello,vs in addition to those members who were 
designated as fellows. Under this plan of organization 
residents of the State engaged directly in scientific research 
were made eligible to membership as fellows. Any resident 
of Iowa interested in the progress of science, although not 
engaged in original resea1 .. ch, might become an associate 
f ello,,r. Persons engaged in scientific worl{ but residing 
outside of the State of Iowa might become corresponding 
fellows. Any fello,v upon his removal from the State migl1t 
retain membership in the organization as a co1~responding 
fellov\r. An ent1·ance fee of three dollars and an annual 
fee of a dollar ,,rere pr·escribed. Any member who failed 
to pay his dues f 01.. t,·vo 3rcars in succession was to be 
d1"opped from tl1e roll. 24 

By 1890 membership in the Academy had grown to forty
three, thirty of whom were f ellov,rs, five associate f ello,,1s 
and eight corresponding fellows. 25 At the decennial meet-

22 P roceedings of the Iowa Academy of Science, Vol. I, Pt. 1, p. 3; Laws 
of I owa, 1892, Ch. 62, 1894, Ch. 86. 

2a P roceedings of the Iowa Academy of Science, Vol. I , Pt. 1, p. 5. 

24 Proceedings of tJz e I owa Academy of Science, Vol. II, p. 10. 

2s P roceedings of the I owa. Academy of Soience, Vol. I, Pt. 2, pp. 3-5. 
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ing in 1896 Herbert Osborn, then secretary-t1·easurer, spoke 
encou1·agingly in hi report of the worl{ in hand. '' Com
parison vvith our mode t beginning, and ,,rith our struggles 
in earlier years to secure a solid foundation and to provide 
for the publication of 1--esults' , he said, ' warI·ants us in 
a feeling of satisfaction and of encouragen1ent for renewed 
ff ort for the future.'' By 1900 something of the hopes 

and aspirations of tl1e me1nbe1·s of the organization had 
been realized. {ember hip had increased to more than 
one hundred and fifty- fifty-six fello,v , fifty-three asso
ciate fellows, and forty-five cor1--esponding fellows.26 

A detajled study of the activities of the various members 
of the Academy during the ea1--ly years of its history would 
be both interesting and profitable. Obviou ly ho,vever, a 
biographical sketch, however short, of each member of the 
organization would be beyond the cope of this study. It 
is equally apparent that to select any group of men who 
see1n to be outstanding in tl1is organization ,,Tottld be to 
omit from consideration other groups ,,rho w 1--e equally 
zealous, and who ,vorlred with equal diligence for the wel
fare of the Academy and for the advancen1ent of science. 
Thus to n1ention the services of Herbert Osbo1--n, amuel 
Calvin, Thomas H . 1'1acbride, and L . H. Pammel, and these 
alone, g1·eat as their services have been, " rould be to omit 
from consideration the out tanding cont1·ibutions made by 
J . E . Todd, L. vV. Andrews, C. C. utting, Bohumil him k, 
and a long list of others ,,1ho ,vere active in making the 
history of the early years of the Academy. 

The presidents of the Acade1ny prior to 1900 were, with
out exception, men "\\1ell qualified for leadership in the or
ganizatio11. The list include tl1e follo"ring men : Herbert 
Osbor11 J. E . Todd, F. 1'I. ,vitter, C. . rutting, L. H . 

2a Proceedings of the I owa A.cadenz y of Science, Vol. III, p. 13, Vol. VII, 
pp. 8-10. 
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Pammel, L. "\V. Andrews, H . W. orris, T. P . Hall, W. S. 
Franklin, T. H. 1Iacbride, vV. S. I{endrixson, and W. H . 
Norton. Each of these men served for but a single term 
during this period, except 1fr. Nutting " rho served for hvo 
terms. Dm--ing a later decade 1Ir. Pammel ,vas again 
elected preside11t and thus served a second term. The 
office of secreta1•"}r-treasurer, upon ,vhich mt1ch of the VlOI'k 

of the organization devolved, was held during these yea1'S 
by R. Ellsworth Call, 1 87-1891 · Herbert Osborn, 1892-
1898; H . F . Bain, 1 99; and S . W. Beye1', 1900.21 

The ma1'ked inc1'ease in the numbe1' and variety of papers 
presented before the Academy gave evidence of the growth 
of interest in the 01--ganization and the principles for which 
it stood. At the fi1--st meeting twelve papers ,vere present
ed, a11d the abst1--acts of nine of these ,vere printed.28 At 
each succeeding annual meeting the ntunber of papers in
creased. For the period from 1887 to 1900 some three hun
dred and fifty paper·s were presented by about eighty dif
ferent men. Among the contributors were anthropologists, 
archeologists, biologists, botanists, chemists, geologists, 
phy icists, and zoologists - each worlring for the advance
ment of science in his particular field.29 

According~ to its constitution the Academy had for its 
aim and purpose ''the encou1·agement of scientific ,vork 
in the State of Iowa''.80 Such ,vork might ,vell be purst1ed 
for its cultu1·al effect- a study of science for the delight 
and satisfaction " ,.hich it afford . An examination of the 
repo1--ts indicates, ho,,Tever, that members of the Academy 

21 Proceedvngs of the Iowa Academy of SGience, Vol. I, Pt. 1, p. 2, Pt. 2, 
p. 3, Vol. VI, p. 4, Vol. VIII, p. 1. 

2s P roceedings of the I owa .Academy of Science, Vol. I, Pt. 1, pp. 8-18. 

29 This information wa.s compiled from the cumulative index in Vol. XXV 
of the Proceedings of th e I owa Academy of Science. 

3o P roceedings of the I owa Academy of Soience, Vol. I, Pt. 1, p. 5. 
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,,.,er practical men of affairs and not merely theorists, and 
tl1at many of the resea1 .. ches ,,,.ere made in connection ,vith 
the practical scie11tific problems of the day. 

At tl1e fi1· st annual meeting of tl1e second Academy ref
e1·ence ,vas made to the ,,1ork that might be accomplished 
by means of a geological survey. Within five yea1·s such 
a survey ,,1as established by the legislature, and from the 
date of its establishment in 1892 until the present time its 
,·vorl{ has been carriecl f orwa1·d in a manne1· commensurate 
v\-ri.th the needs of the State.81 

The atte11tion of the Academy was early directed to the 
11atural r esou1 .. ces of the tate not only in one but in many 
fields. Interest ,vas sho,rn in a stud3r of underground water 
and the possibility of drilling· artesian wells. Papers 
dealing· with the subject of deep and artesian wells ,vere 
presented by va1·ious members of the Academy during the 
decade of the nineties. In 1894 Arthur J . Jones presented 
a '' Record of tl1e G1·innell Deep Boring''. The f ollo,ving 
year Francis M. Fultz disct1ssed '' Some Facts Brought to 
Light by Deep Wells in Des 11:oines County'', and in 1898 
l1e discussed '' The Burlington Artesian Well''. The sub
ject was presented in a mo1·e comprel1ensive manner by 
R. Ells~rorth Call in 1891 in a paper on '' Artesian Wells 
in Io,,1a''. The author pointed out that fou1·-fifths of the 
area of the State had been demonstrated to possess artesia11 
conditions. H e stated, however, tl1at in the southwestern 
and south-ce11t1"al pa1·ts of the tate it ,,-rould probably not 
pa).,. to d1·ill £01· a1·tesian ,vater. 32 

Papers ~rere like"ri e freqt1ently prese11ted on the chem
ical anal·5,sis of ,\1ate1... In 1892 b1 a paper on the '' Anal sis 

3 1 Proceedi;ngs of tlie I owa Academy of Science, Vol. I , Pt. 1, p. 28; Laws 
of I owa, 1892, Ch. 71. 

8 2 P roceedings of the I owa Academy of Science, Vol. I , Pt. 2, pp. 57-63, 
Vol. II, p. 31, Vol. III, p. 62, Vol. VI, p. 70. 
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of W ate1· for Railway Engines'', C. 0. Bates gave a com
pa1'ison of the ,vater taken from a ,veil at Albe1--t Lea, 11in
nesota, and that from the Cedar River at Cedar Rapids, 
Iowa. The water from the I"'iver was shown to be better 
than that from the well as it contained a smaller per cent 
of solids and also less alkali in solution. In 1900 an an
alysis of potable water was presented in which it was shown 
that the water f1·om a well at 1'1t. Vernon contained from 
20 per cent to 25 per cent less calcium and magnesium car
bonates than any other water of the State which had been 
examined.33 

The discovery of nah1ral gas in several places in Iowa 
was commented upon from time to time during the first 
decade of the existence of the Academy. Its occurrence 
was first noted in 1886. In 1890, when F. M. Witter pre
sented a paper on the ''Gas Wells Near Letts, Iowa'', a 
more widespread interest in the sl1bject was shown by 
members of the Academy. At that time the1"'e were seve1'al 
wells in Muscatine and Louisa counties that were furnish
ing gas for light and heat in surrounding communities. In 
1892 Charles Rollin Keyes discussed the possibility of the 
extensive use of natural gas and oil in Iowa. He expressed 
the view that although gas and oil are widely distributed 
throughout the State, the geologic structure is such that 
these products can not be made available in any large quan
tities. Apparently the last mention made of gas and oil, 
before the Academy during the period under consideration, 
was in 1896 when A. G. Leonard read a paper on ''Natural 
Gas in the Drift of Iowa''.3

~ 

The coal beds in Iowa have likewise been frequently dis-

ss Proceedings of the I owa Academy of Science, Vol. I, Pt. 3, p. 27, Vol. 
VIII, pp. 104-109. 

34 P roceedin(JS of tlie Iowa Academy of Science, Vol. I, Pt. 2, p. 68, Pt. 
3, p. 15, Vol. IV, p. 41. 

' 



0 

340 IOWA JOURNAL OF HISTORY AND POLITICS 

cu sed by members of the Academy. In 1891 Cha1·les Rollin 
Keyes discussed some of the popular misunderstandings 
reg·arding the extent and location of coal beds. He pointed 
out that the ea1--lier for"med coal seam are more extensive, 
both geographically and ve1 .. tically, than the later ones. The 
coal of Io,,ra may be regarded as distributed in innlrmerable 
lenticular basin , sometimes several miles in diameter and 
six or seven feet il1 thickness, ometlmes only a few hun
dred 3--a1"'ds in extent. ~I1·. !{eyes also stated that altl101,1gh 
tl1e aggregate a1nount of coal is greater than was previous
ly supposed, the sn1all basins majr l)e so located that a bo1·
ii1g may pa s th1·ough a co1·e 01' more coal l1orizons ,nth-
011t meeting more than one or t,vo veins of sufficie11t thick
ness for p1--ofitable ,vorlci.ng. 

In a paper· presented in 1893 on tl1e subject of '' Coal 
1:Ieasures of Po,veshiek County'', A. J. Jones di cu sed 
the probability of coal in paying· quantities in that co1-1nty. 
Coal had been found in pa3Ti11g quantities in adjoining 
counties and some three feet of coal had recently been 
found at a depth of 157 feet in the southeaste1--n pa1·t of the 
county. Mr. Jones expressed the belief that coal meas11res 
extended over the entire soutl1e1--n tier of to,vn hips, in
cluding the to,vns of Searsbo1--o, Montez1-1ID.a, and Deep 
River. In 1896 11r. Keyes presented a paper on ''Stages 
of the Des 11oines, or Cl1ief Coal-bea1·ii1g Series of Kansas 
a11d S011th,,?est 11issouri and Their Eq11ivalents in Iowa''. 
In 1900 he again discussed the subject of'' ames of Coals 
,,rest of the 11ississippi River''. 35 

Otl1e1~ natural r·esources " rhich were disc11ssed at meet
ings of the Academy i11cluded clay, zinc, aluminum, lead 
and cement materials. Papers dealing-- ,vith the value of 
the extensive supply of clay in Iowa appeared in 1891 and 

ss Proceedings of the Iowa A.cademy of Science, Vol. I, Pt. 2, p. 27, Pt. 4, 
p. 59, Vol. IV, p. 22, Vol. VIII, p. 128. 
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in 1895. In the first of these - '' Brick and Other Clays 
of Des 1Ioines'' - Charles Rollin I(eyes called attention 
to tl1e fact that since clays have a variety of p1--operties, 
an indiscriminate working of deposits is not attended by 
the highest economic 1--esults. In the second paper - '' Clays 
of the India11ola Briel{, Tile, and Pottery Worlrs''-L. A. 
Youtz arrived at the same conclusion and also stated that 
if the clay of tl1e Indianola deposits we1--e mixed "7ith the 
necessary amount of free silica, a very superior fire brick 
could be made. The fusibility of b1·icl{ made by this method 
had not been dete1--mined, but 11r. Youtz believed that the 
experiment "\\'"Oltld p1--ove succes ful.36 

The aluminum industry is closely associated with clay. 
Charles Rollin Keyes in a paper I'ead in 1891- '' Aluminum 
in Io,va'' -pointed out that there v.ras at Hampton, Iowa, 
a plant which ,vas working clay that yielded three ounces 
more al11min1Jm to the bushel than that obtained in any 
othe1-- l{nown locality in the West a11d probably in the United 

tates. 11r·. !{eyes exp1--essed the vie,v that Iowa l1as "\\1ith
i11 its borders inexhaustible supplies of good clay ad1nirably 
suited to this purpose. It was his prediction that when 
'' tl1e industry shall have become thoro1-1ghly established 
tl1e gold fields of Calif 01--nia, of Aust1·alia, of indeed the 
" .,.l1ole ,vorlcl will sink into insignificance as compared ,vith 
tl1e \\1eal tl1 coming· fro1n this ou1--ce' '. 37 

A. G. Leonard was the author of t,vo papers 011 lead and 
zi11c in Iowa. The first - '' The Occu1·rence of Zinc i11 ..,. 01--th
eastern Io,,,.a'' - ''"as presented i11 1893, and the otl1e1· -
' 'Lan ing Lead l\t[ine '' - in 1894. It ,vas sho,rn that, 
co11trar)r to the us1-1al sitt1ation, lead and zinc are frequently 
fou11d togetl1e1-- in Iowa, and in one instance a mine ,vhich 

36 Proceedings of the Iowa .Academy of Science, Vol. I, Pt. 2, p. 29, Vol. 
III, p. 40. 

s1 Proceedings of the Iowa A cademy of Science, Vol. I, Pt. 2, pp. 29, 30. 
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l1ad produced $25,000 worth of lead was reworked and pro
duced $50,000 worth of zinc.38 

An interesting dissertation appeared in 1894 on '' Cement 
1Iaterials in Iowa'', by E . H. Lonsdale. The discovery 
l1ad previously been made that a mixture of chalk ,vith 
clay or rive1" mud produced a very satisfacto1·y substitute 
for portland cement. Because of the existence of chalk 
l)eds in Woodbury County, and other places tl1roughout the 
State to a lesse1-- extent, combined with extensive clay de
posits, 1Ir. Lonsdale expressed the view that there is no 
1·eason why the Io,va material might not be used witl1 suc
cess equal to that attained at other points. 39 

Among the papers presented at a meeting of the Aca--
lemy during these early years of its history were several 
dealing v.rith the subject of bacteriolog)r. In the year 1 93, 
L. H. Pammel, the president, addressed the society 011 

'' Bacteria, Their Relation to 11odern 1Iedicine, tl1e Arts 
and Industries''. 11:r. Pammel dealt with the subject unde1· 
six heads - history, methods of study, structure, question 
of species, hygienic problems, and the relation of bacteria 
to agriculture and other industries - in an effort to correct 
some of the contempo1--a1·y notions regarding bacte1--ia. 

Besides this comprehensive study, other papers dealing 
,,rith mo1--e limited phases of the subject appea1--ed from 
time to time. In 1892 1\1r. Pammel had presented a paper 
on the bacteria of milk, cream, and cheese, explaining the 
nature and action of ce1--tain bacteria i11 rendering milk sour. 

In 1899 Di--. G. H. Hill, a represe11tative of the medical 
p1·ofession, demonstrated the practical utility of bac
te1"ioloITTT in a pape1-- on the ''Klebs-Leoffier Bacillus'' - the 
germ 1vhicl1 cau es diphtl1erja. He sho,ved the remarkable 

ss P roceedings of the Iowa .Academy of Science, Vol. I, Pt. 4, p. 48, Vol. 
II, p. 36. 

39 P roceedings of the Iowa A cademy of Science, Vol. II, p. 172. 
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r esults which were obtained during the first few years after 
the discovery of the germ and the antitoxin used to combat 
it. 

In 1900 C. H. Eckles contributed t,vo articles on methods 
of determination of bacteria in millr, and two articles were 
presented on the bacteriological analysis of water, dealing 
,,;th ,vater mainl")"" as a source of typhoid fever. 40 

One of the outstanding interests of the Academy and 
one of the fields in which it l1ad a great deal of influence 
even in these early years ,vas in the n1atter of conservation 
of natural resources of the State. This interest was dt1e, 
in a large measure, to the efforts of Dr. T. H. Macbride, 
who has been a constant devotee to such endeavor. In 1896 
two r esolutions were adopted by the Academy - one peti
tioning the Twenty-sixth General .A.t\..ssembly to take some 
action toward the preservation of our lakes to maintain 
some of the original conditions of the State. The other 
,vas presented to the Congress of the United States, calling 
to its attention the necessity of further legislation looking 
to the preservation and rational use of the remaining 
fores ts of our country. 

The same year Dr. Macbride presented to the Academy 
t,vo papers dea.ling with the conservation of Iowa's wood
land. The first of these ,vas a plea for the establishment 
of county parlrs which he considered essential for the pro
motion of public health and happiness, for proper educa
tion, and for the preservation of the beauty and grandeur 
of primeval nature. He also presented a paper on '' Forest 
Distribl1tion in Iowa'', in which he showed that loess was 
the natural home of forests. He strongly advocated that 
our remaining forests should be left undisturbed. 

In 1897, Dr. 1facbride carried the argument for the pres-

4 0 Proceedmgs of the Iowa .A.cademy of Science, Vol. I, Pt. 2, p. 94, Pt. 4, 
p. 66, Vol. VII, p. 199, Vol. VIII, pp. 91, 139, 144, 262. 
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ervation of Io,va's woodlands further, dwelling mainly up
on the practical value of fo1--e ts in the conservation of ou1· 
u1--face moi ture. He lamented the fact that o much wood

land "\\ras being cleared and o many of the fore ts hewed 
do,vn, eeing as he did the resultant drJTing up of Iowa's 
rivers and spring a well as the aestl1etic value of the 
original co11ditions. 

Dr. 1facbride sa,v in the Acaden1y 1nea11 of remedying 
the existing ituation. His purpose ,,ra to arou e public 
interest in education, since he felt that the people ,vould 
act immediately if tl1e situation ,,re1--e clea1--ly understood. 
I-Ie urged the me1nbers of the Academy to investigate the 
natural conditions of the tate, and to stimulate in the local 
communities a deeper intere t in the p1 .. imeval. These 
addre es are the germs of the "ridespread conservation 
movement of today. Few men have equalled D1". 1facb1'ide 
iI1 the unselfish service rendered to Iowa in bis advocacy 
of the p1--e ervatio11 and conservation of its re 01.1rce .41 

Du1'ing the decade of the nineties several papers were 
presented to the Academy deali11g ,,-rith practical problems 
of interest to tl1e farme1's and the horticulturalists of the 

tate. Perhaps the most active member of the Academy 
in prese11ting such p1 .. oblem ,,Ta L. H . Pammel. In 1 89 
1!1·. Pan1n1el pre e11ted a paper on'' ome Fung·ous Diseases 
of F1·uit T1--ees in Io",ra' ', and anothe1,. dealing with '' A 
Cherry Disease' '. 111 1891 he p1·esented a pape1" on '' Corn 
Smut'', the f ollo,,1ing yea1· one on '' Tl1e Relation of Frost 
to Certain Plant '', and in 1894 one on ''Diseases of P lants 
at Ame ''. In 1899 he presented the subject of ''Po,vdery 
~filde,v of the Apple'', a11d the next year he discussed '' The 
Tl1i tles of Iowa ,,-rith ates on a Few Other Species''. 
This latte1' subject appears in an extensive and well illus-

41 P roceedings of tlte I ou;a Academy of Science, Vol. III, pp. 15, 16, 91, 
96, Vol. V, pp. 12-23, Vol. VII, p. 47, Vol. VIII, pp. 13, 14, 196-198. 
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t1 .. ated article i11 Volume , rrrI of the Proceedi1igs of the 
I owa Acade1ny of Scie1ice.42 

ince the n1ajority of the membe1"ship of the Academy 
"

1as composed of n1en connected "rith Iowa colleges and 
universities 011e ,vould expect to find nl1me1·ous references 
to ,vork bei11g done in tl1e va1 .. ious institutions. Such r ef
erences, ho,veve1--, are f e,v. The first mention of college 
,vo1·k appears to have been made in 1891 by Professor C. 
C. utting. In a paper on '' Syste1natic Zoology in Col
leges' ' he suggested that smaller colleges, ,vhere first class 
appa1--atus was not available, should adopt a policy where
by some bra11ch of zoolog3r could be offered which would 
br·ing the student close to 11atu1--e. In 1893 two papers deal
ing ,,,.ith ,,7 01·lc at the Io,,Ta tate College of Agricultu1--e 
,vere p1"'esented : one r elated the methods of experimental 
engineering and the other dealt ,v·ith some r esults obtained 
in the bota11ical laborato1·y. From time to time, also, a 
nmnber of papers appeared describing· biological labo1·a
tories in other tates. The establishment of such a labora
tory i11 Iowa to give students an opportunity to study com
mon forms of life in the 1nidst of their activities was urged 
at variot1s times. In 1896 L . S . Ross of Dral{e University 
proposed tl1at such a laboratory be set up under control of 
tl1e Iov,7a Acaden11r of Scie11ce.48 

• 

Aside f1·om the 1nany papers of a very pr·actical natt11·e 
which "\\7e1·e presented before the Academy during· the early 
)"ears of its historJT, man}r problems of a mo1~e technical 
01"" academic natu1~e appear. A111ong· these may be men
tioned '' otes on the Gross A11ato1n3r of Campeloma' ', by 
R. E . Call; a11d '' 1\Iecha11ism f 0 1-- Secu1·ing Cross Fertiliza-

42 Proceedvngs of tlie I owa Arodemy of Science, Vol. I, Pt. 1, pp. 91, 92, 
Pt. 2, p. 95, Pt. 3, p. 77, Vol. II, p. 201, "\Tol. VII, p. 177, Vol. VIII, p. 214. 

43 Proceedirigs of tlie I owa .tlcademy of Science, Vol. I, Pt. 2, p. 102, Pt. 
4, pp. 16, 93, 112, Vol. IV, p. 167, Vol. VIII, p. 110. 
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tion in Salvia Lanceolata' ', by G. 1.V. e,,Tton. Bohmnil 
Shimek read a paper on'' Tl1eo1 .. y of the Loess'' and an
other entitled 'Is tl1e Loess of AqueollS Origin'', These 
two papers set Ol1t evidence that the loess of the Mississippi 
Valley is of eolian ("rind) 01 .. igin, and not aqueous as was 
generally assumed. The second of these papers became 
the center of a symposium on the loess, in which rep1 .. e
sentatives of the United tates Geological urvey and the 
State Geological Surveys o.f 1\:Iinnesota, South Dal-rota, and 
Iowa toolr part. Tl1e eolian origin of loess is now general
ly accepted by sci ntists. 

Papel'S of this type ,,rere of interest primarily to those 
specializing in particular fields, but the Academy, interest
ed in all phases of scientific research and development, 
afforded an ideal forum in which to present them. This 
fact was e1nphasized by Dr. 11acbrid when as president 
of the Academy he said : ''Science is nothing if not benef
icent. Her object is, and ever has been, tl1e discovery and 
promulgation of natural truth, and the knowledge of truth 
is always practical. ot less valuable, the ref 01--e, even from 
a practical standpoint, are those researches which may 
seem to-day to have no direct bearing on man's physical 
well being. Theory in science, as else,vhere, often precede 
practice, and pure science lays evermore the foundations 
fo1' invention .... And so althot1gh I may seem to-night to 
commend especially tl1ose ~cientific labors ,vl1icl1 bear i1n
mediate fruit, I ,,rould not £01' a moment discourage other 
investigations ,vhich tend to no direct outcome of the visible, 
practical sor't, but which find their justification on the 3ret 
highe1-- plane ,,1here they offer satisfaction to the inqturies 
of ge11ius a11d solace to the lovely spirit of enlightened 
man.' '44 

44 Proceedings of the Iowa .Academy of Smence, Vol. I, Pt. 1, p. 16, Vol. 
III, p. 82, Vol. IV, p. 109, Vol. V, pp. 15, 32. 
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In the ea1"ly nineties it became the custom to publish each 
year the address of the retiring president. The presidential 
address published in 1894 was on ''Recent Advances in 
the Theory of Solutions'', by L. W. Andre,vs. The follo,v
ing year - 1895 - '' eeded Changes in Scientific 1fethods'' 
,,,,as the subject of the presidential add1 .. ess delivered 
-by H . W. orris. Considered in the light of subsequent 
scientific development this address is filled with interest. 
The speal{er said : ''We live in a period that sees wonder
fltl attainments in science and art, so that in theory and 
practice many thinlc the sumnium bonu1n has been r eached. 
It is preeminently the age of science and the application 
of scientific methods to all phases of human activity.'' He 
continued by saying that while there were many slcilled 
s1.1rgeons, there were also many quacks; while the scientific 
spirit predomi11ated there ,vas also ml1ch of the unscientific. 
Accordingly, he pleaded for a hastening of the day ''when 
empiricism and its twin brother dogmatism will yield the 
field to the scientific spirit''.45 

In the presidential address in 1898, Dr. MacbI·ide took 
as his subject ''The Academy and the People''. In 1899 
- at the close of the centur'y- W. S. Hendrixson discussed 
''Some Features of the Science of a Hundred Years Ago''. 
After reviewing the advancement that had been made in 
chemistry, physics, biology, and geology during the past 
century, he said that the glory of science lies no more in 
its past achievement than in its promise for the future. 
''However difficult the conception, and however impossible 
it may be to p1"edict the developments of the future, the 
legitimate inference from the past is'', he said, '' that the 
developments of the next century will be quite as great as 
those of the present one. We know that much remains 

45 P roceedings of the Iowa Academy of Science, Vol. II, p. 13, Vol. III, 
pp. 17-28. 
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to be don and ,,1e have a rigl1t to expect that scientific 
tl1ought vvill continue to broade11 and deepen, leading ever 
to\,.,.a1·d a .fuller lmo,vledge of tl1e ph3r ical universe and a 
truer' Philosoph}7 . ' '

46 Thl1s ii1 the annals of the Academy 
the ce11tur·y closed ,,Tith an historical revie\\1 of what had 
bee11 accon1plished in the field of science and in the Aca
den1y, and a p1'ophecy of the still g1--eater things to be ac
co1nplished in the futu1·e. 

'l'A E: ACADEMY FROM 1901 TO 1910 

DuriJ1g the period from 1901 to 1910 the Academy con
tinued to gro,v, altho11gh the gro,vth was not so rapid as 
it has been in later-- 3rears. In 1901 there we1·e one hundred 
and sixty-three members - the largest membership in the 
histo1"y of the Academy up to that time. In 1910 there were 
one hundred a11d ninety-four members. Among the lead
ing scientists of the State who beca1ne members of the 
Academy during tl1is decade were George F . Kay, D. W. 
Mo1--ehouse, E . vV. Rocl~ rood C. E . Seasl1ore, A . 0 . Thomas, 
and R. B . "\Vylie.47 

The p1--esidents of the Academy during the :fi1--st decade 
of the hventieth centu1·31 included A. A . Veblen, H. E . Smn
me1' , Bruce Finlr, Bohumil himelr, M. F. A1·e)r, C. 0. 
Bates, J 0]1n L . Tilto11, Samuel alvi11, Frank F . Almy, and 
Gilbert L . I-Iouser. In 1900 the office of secretar 1-treasure1 .. 
was divided and both a secretary and treasurer ,vere elect
ed. Dt11·i11g· tl1e decade v?hich follo"Ted the office of secre
taI·y ,, .. as held by S. V..T. Be"jre1--, A. G. Leona1--d, T . E . avage, 
and L. . Ros . one of these 1nen served less than t"To 
)Tears, and 11:r. Ross served f1~om 1906 until 1914. During 

4 6 Proceedings of tlie Iowa .A.cademy of S cience, Vol. VI, p. 16, Vol. VII, 
pp. 22, 39. 

47 P roceedings of the Iowa .A.oaderny of Science, Vol. VIII, pp. 7-10, Vol. 
X'\TII, pp. V-lX. 
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this period the office of treasurer ,vas held by J. B. Weems, 
Bohumil l1imek, H. v\T. orris, H. E . Summers, and Geo1 .. ge 
F . Kay. The last named, elected in 1908, ,vas reelected 
annually until 1914.48 

During the year from 1900 to 1910 two ]1und1 .. ed and 
fifty-three papers ,ve1·e reported in the Proceedings of the 
Academy. This does not include all of the papers present
ed, however, for during the early years the volumes of 
P1"oceedings ,,~ere limited to 250 pag .. es. In 1902 this limit 
,\Tas raised to 300 pages. Even thi , ho""'eve1·, "'·as f 01,1nd 

to be inadequate, nece itating the absi1·acting of ome of 
the papers and the enti1'e omission of others from tl1e 1·e
ports. After considerable agitation on the part o.f mem
be1·s of the Acaden1y the Tlnrty-sixth Gene1 .. al Assembly 
in 1915 removecl this restriction. Since tl1at date the vol
t11nes have been larg~er and better suited to the needs of the 
organization. 49 

The papers 1 .. eported during this period ,vere cont1·ibuted 
l)y some ninety-six men. About half of these we1·e active 
in the work of the Academy only during these 3rea1's. Some 
l1ad been active in the organizatio11 during the earlier years 
a11d continued their interest. Others came in during these 
3·ears and remained active in the years ,,vhich f ollo,ved. 

ome sixteen of the men present a r eco1--d of long and active 
membership extending on both sides of the decade here 
under conside1--ation. This group includes F. F . Almy, M. 
F . Arey, C. 0. Bate , A. A. Bennett, C. F. Curtiss, David 
E . Hadden, vV. S. Hendrixson, H. 1f. Kelly, Charles Rollin 
I ,... eyes, T. H. ~Iacbride, A. iiarston, H . W. 01~ris, C. C. 
Nutting, L. H. Pa.mmel, Bohurnil Shimek, E. W. Stanton, 

48 Proceedings of the Iowa Academy of Science, Vols. VIII·XXI, see list of 
officers in the front of each volume. 

49 Laws of Iowa, 1892, Ch. 62, 1894, Ch. 86, 1902, Ch. 7, 1915, Uh. 299. 
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and J. L. Tilton. everal of these men have retained mem
be1·sl1ip i11 the Academ-sr to the p1 .. esent time, and thro1.1gh
out the )"Ca1·s 11ave cont1 .. ibuted liberall)" to tl1e advanced 
cientific thougl1t of tl1e times.50 

The field of resear--ch represented by the Io,\"a Academy 
of cience during the fir t decade of the century was ,,idely 
extenc1ecl. One of t]1e fields of study ,,7hich developed in
tere t ,,,.as the application of scientific lmO\\"'ledge to prob
le1ns of healt]1 and sanitation. Befo1--e 1900 no tho1·ough 
and co111prel1ensive survey of the ,,rater UJ>ply of the State 
had been made. At about this time members of the Aca
demy becan1e inte1'ested in tl1is p1--oblen1, and f1 .. om that 
tin1e until the p1·ese11t, sanitation a11cl tl1e problem of ob
taining a pure ,vater suppljr have continued to be of major 
i11te1·est at n1eeti11gs of tl1e Academy. 

Tl1e moveme11t of population from the rural districts to 
tl1e llrban cente1--s tended to malre the health and sanitation 
proble1n more acl1te. Ho,,rever, in two papers dealing with 
mu11icipal h")'"giene, C. 0. Bates ii1 1905 and 1906 presented 
tl1e vie,v tl1at under proper condition the death rate is 
11ot necessa1·ily higher in u1--ban than i11 rural ar·eas. In 
mu11icipal 11ygiene, l1e poi11ted out, tl1ree points demand 
pccial attention - pure air, pl11--e food, and p1.1re ,vater -

the most i1nportant of these being pure ,vater. 1fr. Bates 
explained that the city ,,rater.. sur ply could be prope1 .. ly 
guarcled, in pecte l, and treated; but ru1 .. al and ol1tlying 
,,1ells, not 1--egula1--ly inspected, ,,Te1--e a constant me11ace. 
Not only we1"'e these ,vells a source of disea e in tl1emselves, 
bt1t at any time they might contaminate the milk supply 
of a large nl1mber of individuals. In this connection 11r . 
Bates urged the membe1's of the Academy to '' call for a 
l)acteriological, biological and chen1ical Sl1rvey of the vari-

:;o Proceedings of the I owa Academy of Science, Vol. VII, pp. 7, 8, Vol. 
XIX, pp. vi-viii. 
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ous " rater basins, so that we may know what to expect and 
how to combat the deleterious agencies in the water''.51 

Other 1nembers of tl1e Acaden1y discussed the problen1 
of ,vater supply at various times. Alfred . Coolr in 1901, 
1902, and 1903 reported upon the SiollX City water supply. 
I11 1904 John L . Tilton discussed tl1e water supply at In
dianola, advocating tl1e use of l"iver ,vater p11rified by the 
quick filtration systen1. In 1907 L. H. Pammel discussed 
'' Some J\Iunicipal "'\Vater Problems'', dealing la1~gely witl1 
the frequency of typhoid fever resulting from the water 
s11pply. In this connection it was sho,vn that in cities which 
had adopted a filtration SJ"'stem the death rate from typhoid 
had been greatly reduced. Tables showing the death rate 
before a11d after filtration were presented.52 

During the eaI·ly years of the period unde1~ consideration 
membe1·s of the Academy were interested in the passage of 
pure food legislation. In 1900 a committee, of which J. 
B. Weems ,vas chairman, was appointed by the Academy 
to foster p11re food legislation. The f ollo,ving year a reso
lution was passed providing tl1at '' tl1e attention of the 
legislature be called to the necessity and value of pure food 
laws in the state.'' The resolution further declared : ' ' The 
state should not remain an open field f 01~ imposing adul
terated food prodl1cts upon 0111· citizens to the detriment 
of both health and poclretbooks. '' Iowa, it was said, was 
not abreast ,,,ith other States in this matter and la,vs should 
be passed to protect its citizens. At the legislative session 
in 1902 a pure food bill, simila1.. to that adopted in other 
States, was p1 .. esented, and the Academy through its legis
lative committee u1 .. ged its passage. The measure failed 

r,1 Proceedings of the Iowa Academy of Science, Vol. XU, p. 75, Vol. Xll, 
p. 17. 

52 Proceedings of the Iowa Academy of Science, Vol. IX, p. 90, Vol. X, 
p. 122, Vol. XI, p. 133, Vol. XII, p. 143, Vol. XIV, p. 115. 
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to pass, however, and such a law ,,·as not adopted in Io,va 
until 1906. 53 

In 1903 Dr. Ge1 .. horn H. Hill discussed ''The Importa.,nce 
of Vital Statistics in the Study of Social Science''. In this 
paper he showed the value of statistical data and pointed 
out that Io,va was not keeping pace v\'1.th othe1 .. States in 
providing tati tical r cord . He u1°'ged upon members of 
tl1e Academy the need of adequate la,,,,s on vital statistics, 
and exp1--essed tl1e l1ope that tl1e Tl1i1 .. ty-first General As
sembly ,vould enact such legislation. St1ch la,,s " yere not 
enacted, ho"\\ .. ever, until the meeting of tl1e Thirt3r-ninth 
General Assembly in 1921. 54 

The effort to educate lando~1ners to the nece sity of pre
serving the natural conditions of tl1e tate - the wo1"k be
gun by Dr. :IYiacbride and fostered b hin1 fo1· many years 
- was continued du1 .. ing this per·iod. In 1901 a resolutio11 
,vas passed by the Academy commending Pre ident Theo
dore Roosevelt for his policy of conservation, and advocat
ing the passage of la1'1s for the preservation of forests and 
other natt1ral resources. Again in 1910 the Academy passed 
a resolution reaffirming '' its endorsement of the general 
1novement toward the conservatio11 of our forests, river , 
lalres and mineral resources by the national government''. 55 

Dr. Shimek was especially concerned during this period 
with the pr·otection of the remaining forests of Iowa. I11 
1901 he presented a comprehensive paper~, '' Forestr--y in 
Iowa'', in which he sho,,1ed that little attempt was mac1e 
by the pioneers to protect the ,voodlands. Only in rece11 t 

ss Proceedilngs of the Iowa Academy of Science, Vol. IX, pp. 18, 19, Vol. 
X, p. 19; House File No. 146, in the Jour1w.l of th e House of Representatives, 
1902; Laws of Iowa, 1906, Ch. 166. 

64 Proceediri,gs of the Iowa Academy of Soience, Vol. XI, p. 55; Laws of 
Iowa, 1921, Ch. 222. 

r.s Proceedings of the I owa A cademy of Science, Vol. IX, p. 17, Vol. X\ II, 
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years has it been recognized that preservation of the £01--
ests is essential to the conservation of moisture a11d p1--o
tection of tl1e soil. Dr. Shimek exp1·essed tl1e view that 
trees coitld be successfully grown practically an}"vhere in 
Io,,Ta. He u1--ged the passage of a measure, which ,vas then 
before the Ge11eral Assembly, designed to encot1rage the 
planting of for est and fruit trees by reducing the taxes 
011 land thus used. This measu1 .. e ,,.,as not adopted, but a 
similar law was adopted in 1906.66 

In 190 Hi1gh P. Baker discussed '' ome Fo1--estry Prob
lems of the Prairies of tl1e J\Iiddle V\7 est''. He included 
iJ.1 tl1is study the States of Minnesota, orth Dakota, South 
Dalcota, Iowa, Nebraska, and Kansas, and expressed the 
view that in these States the1--e were large tracts of land 
,,.,hich could be used to a better advantage economically in 
the p1--oduction of timber than unde1" culti\ration.57 

In '' Some Geological Aspects of Artificial Drainage in 
Io,va' ', G. G. Wheat presented an interesting view of some 
of the work done by the early settlers. Prior to 1900 floods 
due to rainfall were infrequent. In early days nt1Illerous 
upland lakes, ma1--shes, ponds, and swamps caught and re
tained n1uch of the rain£ all. Only the overflo,v and tl1at 
,vhich fell directly i1pon the ,vatershed contributed to the 
increased flow of the rivers. Deposition of soil eroded 
from the watershed vtas small, and the streams were, £01~ 

the most part, clear. By 1900, however~, many of these 
natural r eservoir s had been drained by open ditches. This 
increased the erosion, clogged the larger streams, and in
c1,eased the probability of floods. 11r. "'\Vl1eat regarded the 
adoption of tile ditches as essential, since they g·reatly i11-

crease the po,ver of absorption of the soil, prevent erosion, 

ss P roceedings of the I owa ..Academy of Saien,oe, Vol. IX, p. 53; Laws of 
I owa, 1906, Ch. 52; Code of 19t7, Sec. 7110. 

51 P roceedings of the Iowa Academy of Science, Vol. XV, p. 91. 
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and feed the treams more gradt1ally, thus reducing the 
danger of floods. 58 

In acco1--dance ,,1ith the broadening scope of scientific re
search during this decade a ,\1ider interest ,vas manifested 
011 tl1e part of membeI·s of the Academy in the work of 
colleges and universities whicl1 tl1ey 1--ep1--esented. Several 
papers dealing ,,1itl1 laborato1--y appa1·atus and methods 
,,

1ere prese11ted to tl1e Academy. In 1901 A. A. Veblen 
discussed '' ome Improved Labo1,atory Devices and Ap
paratus''. In 1904 Jol1n L. Tilton poke of ''The Switch
board and Arrangement of Storag·e Battery at Simpson 
College''. T,,1 0 y a1--s later D. ,V. 1f orehouse explained the 
''Photographic Accessories of the Dral{e Obse1--vatory'', 
and in 1908, H. J . H. Hoeve discussed certain methods of 
b1--ain dissection as car1--ied on in medical laboratories. 59 

Other titles ,ve1--e p1--ese11ted dealing with various lab-ora
tories rather tl1an ~'i.th methods employed. 1{aurice Ricker, 
in 1901, discussed ''The niversity of Montana Biological 
Sta tio11' '._ In 1906 F1~ank F . Almy discussed '' The Physical 
Laboratory at Iowa College''. 

The following year A. C. Page spol{e 011 ''The Physical 
Science Laborato1--y of tl1e State Normal'', and hvo years 
later Thomas R . 1Iacb1·ide presented a paper on '' The 
Oltoboji Lal{eside Laborato1·)1 ''. In this pape1-- Dr. !{acbride 
presented the advantages at Okoboji. The varied topog-
1--aphy, the forest a11d prairie flora, ai1d '' all l{inds of habitat 
conditions'' make this an ahnost ideal place for scientific 
research. In p1--esenting these advantages Dr. Macb1·ide 
said : '' Ever since the immortal Agassiz stood bareheaded 
,,rith that famous company on the rocks of Pennikese, the 
na.turalists of the world, at least, have realized that the 

58 Proceedings of the Iowa .Academy of Science, Vol. XVII, p. 151. 

59 Proceedvngs of tJie I owa .Academy of Science, Vol. IX, p. 34, Vol. XII, 
p. 139, Vol. Xffi, p. 15, Vol. XV, p. 183. 
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proper and r everent place for the study of natural objects 
is in their natural surroundings. Dr}T dead fungi are dusty 
labelled thiJ.1gs, as n1eaningless as tl1e tl1ff ed slrin o.f mam
mal or bird, or a fossil in a box; better than no exhibit at 
all, to be sure, but poor indeed as compared " ,,.i th the natural 
,\~01·ld ,vhere the fung·us starts in the for est shade, the wings 
of bird or insect fan the sunny air, or the fossil speaks its 
ig11ifica11ce from tl1e sto11Jr pages of the riven quarry stone. 

Tl1e lalreside lal)orato1·y sl1all afford to all interested, for 
once at least, a chance to see the r eal world, nature alive, 
accomplishing her miracles in thei1' own silent splendor, 
ofte11 needing not, for the student's appreciation, the voice 
of inte1·prete1' or teacher.' ' 60 

A considerable nmnber of the papers presented before 
the Academy during this period, as in earlier years, were 
of a tecl1nical or academic type. Among the papers of this 
character may be mentioned ''}.futnal Induction and tl1e 
Internal R esistance of a Voltaic Cell'' and ''J. J. Thomp-
on' Theory of ifatter'', both of which were presented by 

L. Begeman · '' A 11 ethod for the Determination of HJrdri
odic and H yclrobromic Acids'', by W. S. Hendrixson; '' The 
Relative Frequency of Arterio-Sclerosis of the Vario11s 
Arterie~'' by W. E. Sanders; and '' Some Ol)servations on 
the E1nbr3rology of Cl1ironomus'', by vV. N. Craven. Man3r 
otl1er papers of this specialized type were presented before 
the Academ ., but an3r attempt at analysing them is beyond 
the purport of tltls review.61 

The addre ses delivered by the various presidents of 
the Academy during this decade were of outstanding sig
nificance. In 1901 P1--esident A. A. Veblen took for the sub-

ao Proceedvngs of the I owa, Academy of Science, Vol. IX, p. 122, Vol. XIII. 
p. 227, Vol. XIV, p. 271, Vol. XVI, pp. 131, 132. 

s1 Proceedings of the I owa Academy of Sc~ence, Vol. XII, pp. 9, 49, Vol. 
XIII, p. 219, Vol. XVI, pp. 193, 221. 
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jcct of his presidential address '' The Relation of Ph3r ics 
to the Otl1er Material cience ''. He p1--esented tl1e view 
that '' physics stands in the relation of an elder sister'' to 
the other branches of science. This department, he said, 
''has enjoyed tl1e privilege of :first e tablishing and de
f e11ding the metl1ods and criteria "\\.,hich must surely pre
vail until science shall undergo some radical and now un
suspected change in its essentials. ntil such a time arrives 
pl1ysics will contint1e to be at once the most severely exact 
of tl1e sciences and the one among them "\vhose privilege 
it is to lend and to give in the most unstinted measure both 
111ethods and means for their growth and per£ ection. ''62 

At the a11nual meeting in 1902 H. E. umroers in his 
presidential add1"ess discl1ssed '' Some Problems of Heredity 
and Evolution''. The follo,,7ing year Pre ident Bruce 
Fink gave an address in the field of historical botany on 
the subject, '' T\vo Centuries of North Ame1'ica11 Lichen
ology''. In this connection he p1'esented not only a develop
n1ent of the lichens but gave an extensive bibliography of 
authors and titles dealing with this subject. 

nder the title, '' Botany in its Relation to Good Citizen
sl1ip' ', Bohumil l1imek, in 1904, p1"esented an inte1·esting 
p1,eside11tial add.res . '' r o scientific brancl1' ', he said '' i 
1nore intin1atel)r connected ,vith our everyday lives than 
botany. To plant ,,re o,ve, tli1'ectly 01' indirectly, prac
tically all OUI' food, and n1t1ch of the shelter and protection 
,vhich ,ve enjoy. Ag~1~jc11ltt1re, horticulture, and countless 
industries o,ve their xistence to plants, and are l)ased on 
scientific botanical principles. To plants we are also in
de ht eel for t11e co1nf 01--t a11d lJeauty of our surrot1nding , 
ancl in every 1--clatio11 a11d activit}" of life, from tl1e cradle 
to tl1e grave \v-e l1ave 1no1·e 01-- 1 to do ,vith tl1e1n. Tl1e P 

s2 Proceedings of the I owa Academy of Science, Vol. IX, pp. 21-32. 
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relations involve not only personal profit and private in
terest , but common v,1eal and public ,velf a1--e as well. It 
follo,,rs that a lmo,,,.ledge of plants - a knowledge of botany 
- will the better e11able us to derive tl1e greatest benefit 
from this close relation. It will enable us to perpetuate 
and utilize that which is useful, and to protect ourselves 
against that "\"\7hich is harmful. It '""ill convince us that we 
must co11ce1 .. n Ol11--selves not only " rith immediate profit, b11t 
with futu1--e consequences.' '63 

At the tl11--ee succeeding annl1al meetings of the Academy 
the presidential addresses were: '' A Review of the De
velopment of tfineralogy'', by 11elvin F. A1,eJT; ''Influence 
of !Iode1"n Science in tl1e Formation of Ideals'', by C. 0. 
Bates; and '' cience Required f 01-- a General Education'', 
by John L. Tilton. In presenting his address, !fr. Tilton 
argued that science ,vas being unnecessarily neg·lected. He 
advocated that high schools should requi1·e courses in 
botany, physics, and chemistry. Tufany students, he said, 
neglected science either because they feared it or because 
they did not understand it, both of which reasons might be 
dispelled if such courses were required. 64 

In 1909 Samuel Calvin, as president of the Academy, 
presented '' The Work of the Io,,ra Geological Surve ''. 
He ref er1,ed to the services of James Hall a11d Charles A. 
vVhite in the early geological studies, and traced the histo1,y 
and activities of the prese11t Geological Survey from the 
date of its 01·ganization in 1892 to 1909. In concluding his 
address he said : '' As an aid to public education, helping· 
the people to see and appreciate a11d cor1"ectly interpret 
the geological phenomena ,vhich lie all about them, help-

as Proceedings of tlie Iowa Academy of Science, Vol. X, p. 26, Vol. XI, 
p. 11, Vol. XII, pp. 1-6. 

64 Proceedings of tlie Iowa A. cade1ny of S cience, Vol. XIII, p. 7, Vol. XIV, 
p. 7, Vol. XV, p. 13. 
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i11g them to vie,v tl1e ,vorld in which they live understand
ingly, instead of looking at it with the vagi1e, dull, compre
l1ensionless mental attitude of the unlearned savage, the 
Iowa Geological Survey has earned its place as an import
ant factor in contributing to the general intelligence of this 
n1ost beautiful, most prosperous, most intellige11t state.' '65 

In this statement P1,ofesso1-- Calvin sl1n1marized not only 
the wor--k of the Geological Survey, but in a meast1re the 
" 101--k of the Academy of cience as well, si11ce the urvey 
''"as organized in accordance ,vith plans formulated by 
member s of the Academ}T· 

THE ACADEMY FROM 1911 TO 1920 

With the opening of a new decade, interest and member
ship in the Academy continued to gro"r· By 1911 life mem
bership had been provided £ or, and twelve members were 
enrolled as ''life fellows''. There were at this time sixty
nine fellows, one hundred and eleven associate members, 
and forty corresponding members - a total enrollment 
of two hundred and thirty-two members. By 1920 hono1--ary 
fellowships had been established and the designation of 
corresponding fellows had been discontinued. Six men -
J. C. A1"thur, Thomas H. Macbride, Herbert Osborn, J. E . 
Todd, William Trelease, and J. A. Udden-had obtained 
tl1e rank of honorary fellows. There were at this time 
t,venty-t~10 life fellows, one hundred and fifty-eight fellows, 
and one hundred and thirty-four associates, malring a total 
membership of three hund1--ed and twenty. In 1919 a mem
bership of three hundred and fifty ,vas I"eported. This was 
the largest membership of any State Academy in the United 
States. Among the many men prominent in various fields 
of science who became members of the Academy during 
this decade "1ere Bir~d T. Baldwin, Ellsworth Faris, Charles 

as Proceedimgs of the I owa Academy of Science, Vol. XVI, pp. 11-18. 
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Reuben Keyes, H. L. R eitz, Dayton Stoner, and A. C. TI·ow
bridge.66 

It may be observed tl1at by the year 1920 the personnel 
of tl1e Academy had been greatly changed, not only by the 
addition of new members but by the loss of a considerable 
number of the group. Early in the history of the Academy 
notices of the passing of members appeared in the Pro
ceedings. Throughout the decade now under consideration 
almost eve1--y volume of the Proceedi1igs contained a necrol
ogy. In some instances the record of the death of several 
members appea1--ed in a single volume. Among those pass
ing from membe1--ship during these years may be mentioned 
F. 1.\1. ,\Titter, S. E. l\feek, Charles E. Bessey, G. E. Patrick, 
Harriette Kellogg, Arthur G. Smith, Glenn I. Tenney, 
Robert B. Dodson, Byron D. Halsted, and R. Ellsworth 
Call. 

The men ,vho se1--ved as presidents of the Academy dur
ing this pe1'iod included Louis Bege1nan, A. A. Bennett, 
C. N. Kinney, Henry S. Conard, Ha1~ry M. Kelly, George 
W. Ste,va1--t, L. S. Ross, S . vV. Beyer, T. C. Stephens, and 
Nicholas Knight. As \\Tas previously noted, the offices of 
secretary and treasurer for a n11mber of years prior to 
1914 were filled by L. S. Ross and George F . Kay respective
ly. At the annual meeting in 1914 James H. Lees was 
elected secretary to succeed l\fr. Ross, and A. 0. Thomas 
\'las selected as treasurer. During the remaind'3r of the 
decade these two men ,vere reelected annually to their 1--e
spective offices, and throug·hout the years they ass11med 
much of the responsibility in making the meetings of the 
Academy a success. l\1r. Lees continued to serve as secre
tary until 1924 ,vhile D1'. Thomas retained the office of 
treasu1·er until his death in 1931- tht1s establishing a 

66 P roceedings of the I owa A.oademy of Science, Vol. XVIII, p. vi, Vol. 
XXVII, pp. 4-14. 
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1·eco1·d of lo11g a11d efficient service as an officer in the 
Academy.61 

The paper's "Tl1ich vvere p1·ese11ted to tl1e Academy during 
tlri pe1·iod of its histor;r v: .. ere numerous and of wide va1'iety. 
Becau e of a laclc of space in the Proceedirigs, and also be
C3.U e ,re1'')7 f I'equentl)7 ab tracts ,ve1'e not available for pub
lication, 1nany of the papers pre ented we1·e not published. 

iany others, 110,·vever " .. e1~e published eitl1er in fltll or in 
the form of ab t1,acts. Accordingly, n1uch that is of value 
and interest in 111aldng· up an historical record of the de
velopment and activities of the Academy has been pre
served. A stucl),. of tl1e titles published indicates that, as 
i11 f orme1 .. decade the ubjects may be classified 1'ougl1l3r 
into g1 .. oups ,,ylricl1 signify dominant inte1--ests or trends of 
scientific develop1ne11t. 

Tl1e que tion of provi li11g a pt1re ,vater Sllpply continued 
to be a proble111 of vital co11cer11 to members of tl1e Academ}r. 
In 1913 Dr. I-Ie11ry Albert discussed '' The Pollution of 

nderground "\Vaters "\Vith Sev,Tage Through Fisst1res in 
Rocl{s''. Jae]{ J. Hin1nan, Jr., in 1917 presented an in
teresting study on ''"\Vater1'1orl{s Laboratories''. The fol
lo,ving year', the p1·oblem o.f obtaining pure ,vater for 
solcliers being an in1portant one, 1ir. Hinman disct1ssed 
'' 0111e P1·0 blem of W ate1~ upply f 01· T1·oops '' and in 
1920 he presented a paper on '' ome Experiences witl1 
Laborato1'3r Cont1·ol of Field 1\7 ater Supplies '. The same 
year J a1nes II. Lee p1·esented a tud}l" of '' The Conserva
tion of nderground 1'7 aters ''. 68 

One of tl1e Ollt ta11ding p1·oble1ns before the Academy 

a1 P roceedings of tlt e Iowa .Academy of Science, Vol. XVII, p. 7, Vol. xxr, 
pp. iii, 11, Vol. XXII, p. 11, Vol. XXIII, pp. 17-19, Vol. XXIV, p. 19, Vol. 
XXV, pp. 25-29, Vol. L~VI, p. 31, Vol. XX VII, p. 35, Vol. XXXI, p. 3. 

68 Proceedings of the Iowa Academy of S cience, Vol. XX, p. 7, Vol. XX1'7, 
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during this decade ,,Tas that of conservation. In 1917 James 
H . Lees discussed '' Some Geological Aspects of Conser
vation''. ''Io,,Ta ', he said, ''is usually conside1·ed as pri
ma1·ily a p1 .. airie state, one whose chief aesthetic att1·action 
lies in the satisfactio11 that accompanies the outlook over 
,,ride sp1·eading g1 .. ain field 01-- level plain stretching away 
beyond the farthest ken''. In general, he said, this is true, 
but'' the most att1'active region of the state is 'The Switzer
land of Io,va,' so named .... because its picturesque hills 
and deep cut valleys ,vith thei1' winding streams make of 
it a land comparable ,vith the 'Playground of Europe'. '' 
1'fr. Lees refe1 .. red to a number of the beautiful geological 
tructures of the State - Columnar Cliffs, Devil's Den, 

Castle Rock, Pilot I{nob, Jasper Pool, and other places 
of interest. He urged conservation of the many beauty 
pots of the State. Their perpetuation, he said, '' will in

c1·ease the feeling of pride with which every Iowan regards 
his state and so will add in every way to the state's re
sources and attractiveness. ' '69 

In 1918, R . L . ""\V-ebste1· presented a paper on ''Food Con
servation and Economic Entomology'', and the following 
year Samuel W . Be3Ter devoted his presidential address to 
the subject '' ome P1"0 bl ems in Conservatio11' '. N 01· was 
the ,,1orl< of conservation confined to the p1·eparation and 
presentation of pape1·s befo1·e the Academy. In 1920, a 
committee, consisting of 1,r. H . Davis, Bohumil Shimek, 
H . E . J aques, G. B . lviacDonald, and G. A. Cl1aney, made 
a repo1·t reco1nmending that steps be taken in the interest 
of conservation. Among other things this committee rec
ommended that immediate action be taken for the preserva
tion of st1"eams and lakes '' because "\-'\7hen once lost they 
can neve1' be 1·eclaimed '. It endo1--sed the policy of plant 

s0 P roceedings of the Iowa .Academy of Science, Vol. XXIV, pp. 133-154. 
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and game preserves in the rough lands and along the 
streams, and the further pu1--chase of land for State and 
county parl{s. It advocated certain changes in the law 
relative to open and closed seasons for hunting and fish
ing, and tl1e passage of a la,v r elative to tl1e preservation 
of Indian mounds and burial grounds. It also expressed 
approval of the plant disease su1--vey ,vhich was being car
ried on by the United States Depa1--tment of Agriculture.7 0 

Problems of value to the agricultuI·al interest s of the 
State we1--e frequently di cussed before the Academy. 111 

1912 J. N. Martin discussed '' Some Points on the Floral 
Developn1e11t of Red lover''. In 1914 1\fr. Pammel pre
sented a paper on ''Weed Surv y of Story County''. In 
1916 E . L . Palmer presented '' A Seed Key to Some Com
mon W eeds and Plants ''. In the same yea1~ John A. Krall 
presented a study of ''Tl1e Formalin Treatment for Co11-
trolling Oat Smut'', and the follo,,71.Ilg yea1-- Dayton Stoner 
p1 .. esented ''Notes on Some Io,va Rodents ''. In this paper 
he observed that much damage is caused by rodents and 
that the bounty system as a means of combating them met 
with small success. ''If every farmer would see to it that 
the pests are destroyed on his ow11 premises ,,1ithout co11-
sideration for the bounty'' Mr. Stoner said, ''the difficttlty 
would be solved and the funds now expended in bounties 
could be invested in some manner that would be lilrely to 
yield greater returns''. In 1919, '' Grass-Hopper Control 
Work in Iowa'' and ''The Barberry in Io,va and Adjacent 
States'' wer e the subjects of papers presented by H . E . 
Jaques and L . H . Pammel respectively.11 

10 Proceedings of th e I owa Academy of Science, Vol. XXV, p. 117, Vol. 
XXVI, pp. 37-46, Vol. XXVII, p. 21. 

71 P roceedilngs of the I owa Academy of Science, Vol. XI X, p. 120, Vol . 
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Du1'ing this decade, f1--equent r eference was made to the 
,,Tork accomplished in the various fields of science. The 
)rear 1912 being the t,,Tenty-fifth anniversa1--y of the found
ing of the Academy of Science, it was an appropriate time 
for a r eview of the accomplishments of science in the vari-
011s fields. l\Iuch of the space in the Proceedi1igs for that 
year was devoted to r evie,,ri.ng the work of the previous 
)""ears. ''Twenty-five Years of Botany in Iowa'' was the 
subject of a paper p1·esented by T. H. JYiacbride. During 
the years p1·eceding, the trend of science in eve1"y field and 
laboratory had been toward tl1e immediate and directly 
practical. Ho,v bette1-- to obtain oil, 01· gas, or steel; how 
bette1" to develop and manage the electric current ; how more 
profitably to extract gold or silver from the 01--es; how 
better to raise corn or cattle; how to control disease 1 Dr. 
I\1acbride p1·esented the vie\v that those practical triumphs 
"\'\

1ere, ho,,rever--, only tl1e smaller fraction of scientific ac
complishment. Pure science includes infinitely more. In 
conclusion he expressed the belief that botany would in the 
near future '' show itself, as it really is, the most fascinat
ing, productive, beautiful'', and withal the most instructive 
science.12 

l\felvin F. Arey p1·esented a ''Histo1"y of Geology in I owa 
for the Last T,venty-five Years'', in " .,.hich he discussed the 
,vorl{ of leading geologists and the Geological Survey. '' The 
P1·ogress in Physics in Iowa in the Quarter Century' ' was 
))r esented by F1--a1tlr F. Alm}r, ,,,.ho revie,ved the progress 
made in this science in Io,va colleges and gave a list of the 
papers dealing ,vith physics wllich had been presented be
fore the Academy of Science. '' The Progress of Zoology 
in Io,va du1·ing the Last T,venty-:five Yea1"s'' was the Sllb

ject of a report made by C. C. Nutting. In this, Mr. J\Tutting 

12 Proceedings of the Iowa Academy of Science, Vol. XIX, pp. 43-50. 
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r evie,, .. ed the work of several leading zoologists, as ,vell as 
the development of the science itself, and pointed to the 
fact that at lea t even of the preside11ts of the Academy 
l1ad been zoolog·i t s a11d othe1 .. s had been intere t ed in that 
field althougl11no1--e clo ely affiliated ,vith otl1er sciences.73 

D11ring the latter pa1·t of the decade pape1\ p1--esented 
to tl1e caclen1)T ,,Tere cla ified according to the various 
bra11ch e~ of ~ cience ,,rit}1 ,,1hich tl1ey ,ve1 .. e conce1 .. ned. Botany, 
che1nist1·3·, geolog~T phy ic , and zoolog1r ,,;e1"e all ,, ... ell repre-
en tecl. In 1919 a tl1d31 of tate Acaden1ies of cience 

tl1roughout tl1e 11ited tates ,,1as macle, and it was found 
that tl1e I o,,Ta Academ1r ranlzecl £1-- t in membership with 
a total of tl11·ee hund1--ed and fifty. Of these 1nembers, sixty 
" ""e1--e botani t tl1irt r cl1emists, f 01--ty geologist , eighteen 
mathematicia11 t,, .. elve ph}rsician , thi1,.ty physicists, sL~ty 
zoologi t and one hund1 .. ed ,, .. ere unclassified. 

The field of experimental p 31cl1olog)1 became one of in
cr easing inte1·est du1--ing this decade. In 1920 Dr. C. E. 

eashore a11d a nmnber of his a ssistants p1·e ented to the 
Academy a '' ymposium : ome Result of Current Re
sea1·ch i11 the P sycl1ological Laborato1·3r of the State Univer
sity of Io,va''.74 

.. 
Tl1e presidential ad<lres es presented du1--ing tl1e clecade 

11nder co11sidc1--a tio11 ,,,.er e filled ,,~ th i11 t er est. The :fi1· t of 
tl1ese appea1·ed in tl1e Proceedi11.gs of 1912 ,, .. hen Loui 
B egen1a11 p1·esented '' The J\Iission and pi1--it of the Pure 

cicntist' '. '' The pi1·it of pure science ', he said, '' has 
1na11y times bec11 e:xp1·essecl in the unselfisl1 ac1·ifice of so1ne 
g·1·eat n1an 's life i11 tl1e call e of trl1th in 01--de1-- that ht11na11it37 

migl1t be b1·ol1gl1t to higher standa1--ds of living. It is the 
pirit ,vhich glories in victoi·)r o,rer ignorance, prejudice 

73 P roceedtngs of th e I owa A cademy of Science, Vol. XI X, pp. 65, 73, 79-83. 

14 P roceedings of th e I o1va Llcademy of Scierice, , ,..ol. XX"\TII, pp. 9-16, 227; 
State Ll cademies of Science in S cie·11ce (N ew Series) , Vol. L, pp. 517, 518. 
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and un1·easoning tradition''. As an example of a pure 
scientist of the highest t)7Pe he refer1'ed to the life and work 
of tfichael Faraday.75 

I11 1917 G. 1¥. Stewa1"t in his presidential add1·e s dis
cussed the adva11ces made in physics, and the functions and 
re ponsibilities of the Academy. He pointed out that Io,va 
is favorabl situated for the development of science, and 
tl1at the Academy should have a distinct part in such de
velopment. ''Our Academy exists'', l1e said, ''not merely 
for Iowa but for the world, serving as a means of assisting 
Io"ra to make gene1'ous contributions to the welfare of this 
nation and of the entire wo1 .. ld' '.76 

In the presidential address in 1918 L. S. Ross made a 
plea f 01' a study of the history of science. He exp1"essed 
the vie,v that a study of history is too often confined to 
a study of military or political affairs, and that it should 
be made to include the progress of scientific thought. 11 

As was previously noted Samuel W. Beyer in 1919 de
voted his presidential address to a consideration of ''Some 
Problems in Conservation''. He made a plea for the con
servation of ,vater for agi'icultural pu1·poses. In this con
nection he exp1'essed the belief that '' a l1ydromet1,ic survey 
would demonstrate the wisdom of preserving large tracts 
of land in their natural state''. Such rese1'ves, he said, 
'' ,vould aid the ~fississippi Valley to maintain its position 
as the Granary of tlie World.'' In 1920 T. C. Stephens in 
his presidential address discussed ''The Taxonomic Unit'' 
- a subject of interest primaril:)r to those working in the 
field of biologJr.18 

15 Proceedings of the Iowa .Academy of Science, Vol. XIX, pp. 11-15. 

1c Proceedings of the Iowa .Academy of Science, Vol. XXIV, pp. 29-32. 

11 P rooeedi11gs of the I owa .Academy of Soience, Vol. XXV, pp. 33-38. 

iS Proceedings of tll e Iowa .Academy of Science, , ... ol. xx,rr, pp. 37-46, Vol. 
XXVII, p. 41. 
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Aside f1,om the papers presented before the Academy, 
and the opportunities afforded for the publication of such 
studies, the Academy in its annual meetings has always 
provided opportunities for· social intercourse among scien
tists from various parts of the State. With the increase 
in membe1'ship in the Academy during the years p1'ior to 
1920 this social feature and its attending n1fluences came 
to be more and more a significant factor in the development 
of the Academy. The social contacts thus formed tend to 
promote good fellowship among institutions as well as 
among individuals, and encourage 1·esearch in the smaller 
colleges as ,veil as in the larger institutions of the State. 

'.eHE ACADEMY FROM 1921 TO 1931 

Notwithstanding the growth which the Academy had 
made prior to 1920, and the position of prominence which 
it had attained as compared with other State Academies, 
the expansion in more recent years has been even mo1'e 
striking. In 1921 there were three hundred and sixty-three 
members. Seven years later, in 1928, this n111nber had in
creased to mo1'e than six hund1'ed - a very substantial gain 
ove1' all previous records. Of this number five were honor
ary fellows, twenty-five ,ve1·e life members, two hundred 
and ninety-two were fello~7s, and two hund1'ed and eighty
one were associate fellows. 

This increase in membership brought into the Academy 
a consideI·able numbe1' of men outstanding in various fields 
of science. During these years, too, deatl1 removed several 
prominent membe1--s of the Academy. Alnong these were 
E. W. Stanton, Gustavus flin1·ichs, James E. Todd, A. G. 
Field, W. S. Hendrjxson, L. T. Weeks, C. C. Nutting, J. 
H. Paarmann, Bruce Fink, Bird T. Baldwin, A. 0. Thomas, 
and L. H . Pannnel. 

The preside11ts of th Acaclemy dt1ring tl1is period in-
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eluded D. W. ~Iorehou e, R. B. Wylie, L. H. Pammel, 0. 
H. Smith, R. I. C1·atty, C. E. Seashore, L. D. Weld, George 
F. Kay, L. B. Spinne)T, H. L. Reitz, a.nd James H. Lees. 
Tl1e election of 1v1r. Parnmel in 1923 was unique, as he had 
se1'ved as p1'esident of the Academy on a former occasion 
more than twenty years befo1'e. Mr. Pa.mmel and 1Yfr. Nut
ting are the only men ,vho have been twice elected to the 
office of president of this Academy. 

Mention has been made of the fact that James H. Lees 
served as secretary of the Academy f1·om 1914 until 1924. 
He was succeeded at that time by P. S. Helmick who served 
until 1929, when l1e in turn was succeeded by J. C. Gilman. 
In 1925 members of the Academy elected an editor - an 
officer 1011g needed and one able to render valuable service 
to the 01'ganization. Willis DeRyke ,vas elected editor in 
1925 and se1·ved until August, 1926, when he resigned and 
the executive committee appointed G. H. Coleman as his 
successor. In 1927 J\fr. Coleman ,vas elected editor, and 
the foil owing year ,vas 1~eelected. During the year 1928 he 
went to Europe and in his absence James H. Lees was ap
pointed editor. Upon l1is return Dr. Coleman was reelected 
in 1929 and continues to serve as editor.79 

During· this decade interest in the various branches of 
science and the influence of pecialization in a particular 
field is more clearly apparent tl1an in former years. During 
the ")'"ears from 1921 to 1928 inclusive there we1·e, aside from 
the presidential addresses, 1174 papers presented to the 
Academy. Of this number 736 ,,.,ere published in th Pro
ceedvngs either in full 01~ in abstract fo1 .. m, while 438 we1--e 
not published by the Academy. A considerable n1Jmber of 
these pape1~s " rere printed in othe1.. publications, such as 

79 Data compiled from Proceedings of the I o1na Academy of Science, Vols. 
XXVIII-XXXV. See also The Des Moines R egister, 1'fay 4, 1930. 
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the J oit,r1ial of Bacte,riol ogy and Tlie A1ne1·ica1i Matlie1na
t 1· cal M 01,ithly. 

Tl1e paper s classified according to subject s are as folio,,.. : 

Archcology80 

Bacteriology 
Botany 

hemist1~y 
Geology 
1\f a tl1ema t ics 
Physics 
P s:}rchology 
Zoology 
Unclassified 

Unpublisl1ed P t1blished Total 
2 2 

32 50 82 
69 133 202 
8 116 204 

65 97 162 
93 5 98 
28 154 182 
22 61 83 
32 109 141 

9 9 18 
Totals 438 736 1174 

Chemistry leads the list in tl1e n11mber of presentations 
,vith 204 paper s. Bota11y is second v\11.th 202 papers, ,vhile 
the la1·gest number of paper s published " ras in the field of 
physics, where 154 out of a total of 182 pape1--s were pub
lisl1ed in tl1e Proceedi1i_qs. Very few paper s " Tere presented 
in the field of archeology, and fe,v of tl1e paper in math
ematics ,ve1·e published by the Academy. This latter sit
uation is due in a large measure to the fact that many of 
the pape1--s presented in this field ,ve1--e published elsewhe1·e. 81 

The practical application of the paper s pre ented, ,,1l1ich 
has been apparent tl1rougho11t the histor)r of the Academy 
still co11tinues. Paper s of inter est in the field of ag1--icul
ture and horticttlture freqt1e11tl)r appea1--. Subjects dearu1g 
,,rith co11se1·vation, ,,rith l1ealtlJ, and ,,11th tl1e p1--omotion of 
public 1\1elfaI·e ar e among tl1ose presented. In 1921 H. E. 

so Two t itles - I nclian Quartzite Quarry Near H ot Springs, South Dakota, 
by P aul S. Rowe, and An Apparently Very Old P rehisto1·io Carnp Site, by 
E llison Orr - which are classified in the Proceooi11gs under ''Geology' ' might 
well have l)een classified as ' ' Arcl1eology' '. 

s1 Data con1piled from Proceedings of the I owa Acade1ny of Science, Vols. 
XX"\TIII-XXXV. 
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Jaques discussed '' The 1921 Ot1tbreak of the Clover-leaf 
vVeevil in Iowa''. In 1926 the same at1thor read a paper 
on '' A Prelirnina1--y Survey of May Beetles in Io,va' '. A 
paper dealing ,vith the sod webworms in Iowa was pre
sented by R. L. Webster in 1923.82 

In 1924, Julian E. I\{cFarland presented a paper on 
''Chemical Engineering and Agriculture''. He pointed out 
in this connection that chemical engineering is coming to 
play an important part in the development of agriculture. 
This is particularly true i11 the preparation of fertilizers 
to en1--ich the soil and in the better utilization of waste agri
cultural prodt1cts, such as corncobs and oathulls. In 1922, 
L. W. Dlrrrell read a paper on ''The Nodal Infection of 
Corn by Diplodia Zeae''. At each of the two follo,ving 
annual meetings Winfield Scott presented a discussion of 
the selection, methods of testing and the prese1--vation of 
seed corn.83 

In 1924 Bohumil Shime]{ discussed the subject, ''Drain
age in Io,va''. He said that tl1e whole problem of over
drainage shottld receive more attention, and be carefully 
studied by those who are competent to determine not only 
,vhether a given area coitld be drained but also ,vhether it 
sho1,1;ld be drained. ''It is evident'', he said, ''that we should 
adopt a system of selective drainage in place of the present 
reckless system " rhich ope1~ates on the groundless assump
tion that all d1~ainage is beneficial.'' In conclusion he said, 
'' the Academy, and especially the Botanical Section, should 
consider tl1is problem, as it involves scientific investigation 
of Ollr nat11ral conditions, and is particularly concerned 
,,rith the interests of plants. We should tal{e a stand for 

s2 Proceedings of the I owa .A. cade,,ny of S cience, \ ""ol. XXVIII, p. 127, Vol. 
XXX, p. 147, Vol. XXXIII, p. 337. 

83 Proceedin,gs of the I owa Academy of Science, Vol. XXIX, p. 346, Vol. 
XXX, p . 254, "\rol. XXXI, pp. 21 'i, 284. 
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tl1e a11e investigation and olution of the problems involved 
before it is too late.' '84 

Tl1e pu1--ification of the ,vate1-- supply of the State was 
a subject freque11tly presented to the Academy. In 1924 
George Bennett presented a paper on ''Keeping Iowa's 
,Vater Pm--e' '. This was a plea for keeping the lakes and 
streams free from industrial waste and city se",age in the 
interest of ,vild life conservation. At the same meeting at 
which this pape1-- was presented, the Committee on Biolog
ical Survey reported, recommending that the Iowa Geo
logical Survey be invited to undertalre a natural history 
survey of the State. This, it was suggested, should include 
an investigation of such problems connected with the native 
plant life and a11imal life as may be of importance to the 
agricultural inte1--e ts, the fish and game resources, the re
creational privileges, and the educational standards of the 
people of the State. It was also recommended that th.I·ee 
members of the Academy of Science be appointed to act 
in an advisory capacity to assist the Iowa Geological Sur
vey in this task. And it was urged that the Academy en
dorse a legislative appropriation of $2000 to carry forward 
this worlr. 

Two papers on water purification were presented by 
Jack J. Hinman, JI'., one in 1926 dealing with '' The Present 
Tendencies in the Bacteriological Examination of Wate1--'', 
and the other in 1927 relative to the ''Measurement of the 
Quality of Water''. In 1928 A. H. vVieters discussed the 
'' tatus of Stream Polll1tion in Io,va''. He called attention 
to tl1e fact that stream pollution had in the past been quite 
common but that conditions were being improved. In
dustries and municipalities, he said, '' are co-operating and 
talcing cogniza11ce of their deficiencies in this matter and 

S4 P roceedings of the I owa .Academy of Science, Vol. XXXI, pp. 14.9-155. 
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it appea1--s that Io,va is ente1'ing into a new era as far as 
stream pollution is concerned.' ' 85 

The matter of conservation, which has been of interest 
to members of the Academy from an early date, continues 
to be of outstanding jmportance. A report of the Com
mittee on Conservation presented in 1927 clearly sets forth 
the vie,vs of the Academy on this subject.. The committee 
in this report called attention to the fact that there is a 
growing tendency to make State parks merely recreation 
centers. The committee agreed that these parks should 
provide for recreation in part, ''but they should also serve 
as sanctuaries for the remnants of our· native plant and 
animal life for scientific and gene1 .. al conservation purposes, 
as was originally intended.'' The committee also recom
mended that the Academy give its approval to the policy 
of setting aside certain portions of the larger parks, and 
other smaller suitable areas, especially in the vicinity of 
educational institutions, for the preservation of wild life 
and natural conditions. 

'' The protection of both the waters and the fores ts'', the 
committee said, '' is a great economic necessity, as it is 
essential to the preservation and propagation of all wild 
life, and these two great problems, or rathe1; divisions of 
one great problem, fo1'm a common bond of interest which 
must unite all conservationists.' '86 

As in former decades a considerable number of the 
papers p1~esented to the Academy were of a technical or 
academic nature. As has been pointed out, l1owever, the 
purely scientific approach - the study of science for its 
intellectual and cultural effect, for the delight and satisfac
tion which it affords - frequently precedes and is funda-

ss Proceedings of the Iowa .tl.cademy of Science, Vol. XXXI, pp. 21, 431, 
Vol. XXXIII, p. 65, Vol. x.xx:nr, p. 69, Vol. XXXV, pp. 63-67. 

86 P roceedings of the Iowa .tl.cademy of Science, Vol. XXXIV, pp. 31-33. 
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mentally a part of the late1' development and pI·actical ap
plication of science. ccordingly, an inestimable value 
attaches to the papers of a p11rely scientific nature which 
have been presented to the Acade1ny. Among the papers 
of this type ,vlrich have been presented in recent ~}'ears may 
be mentioned '' otes on Io,va Fungi'', by G. W. 1Iartin; 
''The Effect of Pressure on Ch mica! Reaction'', by F. E. 
B1"0,,111 · '' tudies on Germination of T1'ees and Woody 
Plants ', b)1 L. I-I. Pammel; and '' The Electric Conductivity 
of Ke1"osene and Gasoline as a Function of the Temper
ature'', by C. A. :i\forehouse.87 

The p1'esidential addresses delivered since 1920 contain 
mucl1 that is of iI1terest not onl31 to members of the Aca
demy but to students of science every-\vhere. The addI·ess 
in 1921 by icholas I night dealt with a ,vide and comp1'e
hensive subject-'' me1'ican Science''. He said that 
Egypt, Greece, Rome, France, England, and Germany had 
each in turn been looked upon as the center of the ,vorld's 
intellectual life. Since the ,var, howeve1', Alne1'ica stands 
in the forefront. '' In these 1·eco11struction da),s '', he said, 
'' the Io,va Academy of Science has an impo1'tant mission 
to perform. vV e delight to think of it as an organization 
making its contribution to lmowledge, encouraging its mem
bers to bl1ild 11p the ,vaste places in Iowa science, and doing 
our part in every possible relation. '' In conclusion l1e said : 
'' Ot1r number of specially trained should inc1'ease, and the 
,,,ork ,,,e do shol1ld be sufficient in quantity and of that high 
qt1ality that ,,rill give t1s a g·ood standing among other 
learned societies. ,Ve l1ave otrr O\\rn pa1't in making our 
nation a ,v·orld pov\Te1" in the field of p1"'oductive schola1--
sl1ip. ',ss 

87 P roceedings of tlze I owa .il.cademy of S cience, Vol. XXXII, p . 219, Vol. 
XXXIII, pp. 97, 145, Vol XXXIV, p. 271, Vol. XXXV, p. 241. 

88 P roceedings of the I owa A cade1ny of S cience, Vol. XXVIII, pp. 33-36 . 
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Dur .. ing the summer of 1922 a nun1ber of Iovla scientists 
01·ga11ized an expedition to the Fiji I lands and New Zea
land, and a nuinbe1 .. of pape1·s dealing· ,,ritl1 scientific con
ditio11s in those islands were p1 .. esented to the Iowa Aca
demy of cience. Among these may be mentioned '' A 
Zoological Par'k in e,v Zealand'' by Da3rton Stoner'; and 
the presidential address by R. B. Wylie in 1923 on the sub
ject ''Botanical Notes on Fiji and New Zealand''. In this 
latte1-- address D1 ... 1\Tylie discussed the beauties of the 
tropics and the wealth of botanical mate1·ial available there. 
In pealring of conditions in Fiji he said : '' the luxu1"iance 
of the vegetation ,vas rather less than had been anticipated; 
the trees seem to stand relatively far apa1"'t and they a1--e 
not as lar--ge a I l1ad expected to find in a 1--egion of tropical 
rain forests. But the some,vhat scattered look of the forest, 
viewed from afar, is quite misleading, for near' approach 
reveals a jungle of smaller plants, and attempts to leave 
the beaten path reveal barriers in the form of dense gTowths 
of all types - lianas, creeping vines, outflung roots, and 
tall I"ushes gr .. o,,7ing up from a soil that is itself often bare 
of ground vegetation and ,vhe1 .. e one's foot falls into soft 
mud, the light being too dim to promote a surf ace gro\"\"th. '' 
1'Ian3T other interesti11g facts relative to Fiji and N e,v 
Zealand ,,rere PI'esented by DI·. v""\t ylie. 89 

In 1924 L. H. Panunel in his presidential address - '' A 
Century of Bota11y in Io,,1a'' - discussed many of the ad
vancements made during the past hundred years, refe1·ring 
to many scientists and their work. Other-- presidential ad
dresses delivered during tl1e decade include : '' The Cos
molog)-r of the nive1·se ' ', by D. "\V. iiorel1ou e · '' The Social 
Respon ibilit}T of Science '' by Orrin H. Smith; ''The 
1Iinistry of cience '', by R. I. 01 .. atty; '' The Evol11tio11 of 

69 Proceedings of the I owa Academy of S cience, 1l ol. XXX, pp. 45-54, 143 
Vol. XXXI, p. 331. 
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an Idea'', by Carl E. Seasl1ore; ''Atomicity in Physical 
T ature' ', by L . D. Weld; and '' Contributions to the Pleisto

c ne Deposits of Iowa'', by George F. Kay.90 

A review of tl1e ,vork of the Io,va Academ3r of Science 
1·eveals the fact that throughout its history its gro,vth and 
clevelopment has been g1--adual and constant. Beginning 
,,

1ith a very limited membership it has gro,vn both in size 
a11d in influence until it has attained a place of high rank. 
Its published proceedings, at first very lin1ited in scope, 
have like,vise gro,,1n to large and representative propor
tions, and tl11--oughout the yea1--s they have preserved a 
,,realth of historical and scientific mater·ial. Interest has 
been stimulated and maintained in tl1e various branches 
of science. Bacteriolog-y, botan3r, chemistry, geology, math
ematics, physics, psychology, and zoology have each received 
due 1--ecognition. Scientists in every field of learning, 
v,1l1ether ripe ,vith years of xperience or yot1thful and 
aspiring in the field of research, have been encouraged to 
prepare studies for presentation. A closer f ellov\Tsl1ip 
a1nong individuals and a closer cooperation among institu
tions have also been attained. Most of all, afte1-- more tl1an 
three-quarte1--s of a century of development and growth, 
the Academy moves on to ever widening spheres of in
fll1e11ce. In the words of a f 01--mer president, the Academ)r 
'' exists not me1·ely fo1-- Io,va but for the ,vorld, serving as 
a means of assisti11g Iowa to mal{e generous contributions 
to tl1e ,velfa1--e of this nation and of the entire ,vorld. ''01 

00 Proceedilngs of the Iowa Academy of Saience, Vol. XXIX, pp. 41-48, Vol. 
XXXI, pp. 45-68, Vol. XX.XII, pp. 47-54, Vol. XX.XIII, pp. 49-57, Vol. 
XXXV, pp. 45-53. 

01 P roceed1,ngs of the Iowa .Academy of Science, Vol. XXIV, pp. 29-32. 
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