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Beginming with Volmne N1 the Davenport Academy of
Seiences will change the manuer «f publication of its Pro-
cEEDINGS. To avoid the delay incident to waiting for vol-
umes to be completed, and to wake less likely the borving
of valnable papers in a general volmine, hereafter the separate
papers will he distribnted 1o prnphiet form as soon as printed.
The last section of each vobinne will contain reports of officers
and a record of the Aeademy meclings, wegether with title
page for the volume, table of coments, and ndex. Tlos plan
will niake pessible the binding of the volbues of the Prio-
crEmsGs by those Hbraries aml socicties that wish to keep
theit file intact. On the other bhand tlere will be 4 more
prompt and direct disttibution of the separate papers to those
who are mast mteresled.
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THE PROTOZOA OF IOWA.

A STUDY OF SPECIES KNOWN TO OCCUR IN THE WATERS
OF THIS STATE

By CHARLES FIOWARD EDAMNTRON,

A THESIS

smbauitked to the Vacnlyy of 1w Gradusie College of e State University
of Towa for the Thegree of Thoctor of Milesapliv.

INTRODUCTION,

To the zoiddogist the Protocoa which swarm the seas and are
found abundantly in inland rivers, lakes, ponds and pools, adapt-
mg themselves to nearly every coudition of moisture, offer an
interesting wd fruitful Aeld for nvestigation,

The oue-celled animals concern the student of Nature not ol
because of their position in the scale of animal life; noil only by
reason of thelr economic vilue boll positive aml vegative, bt
also becanse many of the phenomwena exhibited by highly spe-
cialized tife cau be explained only by a knowledge of the charne-
teristics nnd behavior of these lowly oreanizms,

Althongh discovered 1o 1675 by Lecowenliock, the unicellular
upinre of the Protozoa was not declared with assurance until
1848, bt within recent years these one-celle] antmals have not
leen nnimportant factors in solving puzzling biological probilems
when subjected to skilfal and paticnt experimental work . Espee-
wdly have the Protoroa been o meatis of advaneing the knowl
edge converming the animal cell by the ecareful Iabor of many
devoled students of science, and as o result of the concentration
of adtention PO the :-;ilLl];lL’:-‘i of I'lliL‘:'uH.‘n;Jic‘_ witiind= 5!]'L|-h]q'n|~'. of
adliverse and complex chinrneter have arisen. There is sonwe
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reason Lo belicve, in the light of recent experimental work, that
the psychieal s o fnctor o the behavier of lesst of the ngher
forms of nmcellolor snomals: the diseovery af the relation of par-
asilic Protozoa to varions diseases las opeued np a broadening
ficld for the pathalogist, and o doatd, 1 the future, questions of
sanitation invelving the Protozon will arise, os others hove already
arizen, making o HZnowledge of the [onus which nbhalit the
sources of comzon water supplies, their Gife lnstories and the
enns of dpecessfolly combatting thenessential for the protection
af the poblic health.  Aw acquaintanes, terefore, with as many
species as possible, ther strocture and e conditions under which

they exist would mecm to he guite desiralde.

From a purely systematic point af view the ene-celled animals
of this country hove Teen neglected, ouly o few workers here aml
there having devoted & portion of thelr time toward classilving
wil working out the Hie bisteries of the species o (heir innedi-
ate vicinities

The petrpose of this paper is 1o fnruish o prelimioary report on
the species of Protosea to be Towsl o the waters of the state of
lowa.  Itds an attempt 1o ser Foreln, foas slain aml concise terns
as possible, descriptions of species alrendy Snown which inhabit
the waters of this slare, also ealling acention to certain fors
which apparently bave been undeseribed provions to this tine,
Drrawings of the species abserved have beeu miade either from the
living specimens or from permanent prepurations, the former heing
in most instanees preferable and more accurate s even the best of
reaents may give to the delicate organtsms i disterted and nnreal
Appearance.

The entire state has not heen covered in the preparation of this
paper although the waters of more than thirty counnties compris-
ing the eastern, contral, southern ol extreme torth-western por-
tions of the state hove beenr examined.  Olactvations have been
made over wide enongh territory for us to conclude that the dis-
tribution of Protozoa 111 this state souiee general For the maost
part, species taken fron Lake Okobojl were 1dentical with those
[l in the ponds, pools and small streais of the south-eastern
cotmties of the state awd with few exceptions, species found in
otier lovalities af Lhe stale have been ehitaines] from the waters of
Todimson county wihere the greater parl of the work for Liis pagna
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has heen done.  Tnsome justanees mdividoals of the same species
Ttave been found in widely separated regions while the spectes was
nol found in intermesddiate localities,  This, however, is ot con
clusive evidence that the species did not exist in the interveniuy
Lerritory,

Indezing from collections of material i vartons connbies, so gen-
eral seems to be the distribntion of Protozon that it is quite prol-
able that a permanent body of water such as a small lake would,
during the different sewsons of the year, furnish most of the species
that might be ebtaine] from the waters of the entire state.

Although perhags the most snceessful gronp of animals becanse
of their minute size, the nature of their habitat, their power of
crieystment, rapidity of reproduction and manner of distribution,
all forms of fresh water Protozoa do not indiserininately find o
liabitat in similar enviremments,  After considerable experience
in collecting them one learns to know, wilth at least some dleoree
of accuracy, the condition: under which species exist.  Such

kuowledee is of some value when certain forms are desived for
hiological sindics.  Holotrichous and hypotrichons ciliates are
comunonly found i =tagnant and bacteria-laden waler, while the
Mastigoplora and shell hearing Rhizopods preferring a purer liali-
ital are commonly fotuud among @gwe ul ether planis of low rank.
Stalked peritrichons forms may be founnd o fresh water i rum-
ning streams or quiel pools, wsually attached to stones, sticks,
leaves, ele, Vorticella, however, is conmmonly observed i stag-
nant pond water.  For the mest part, snetorians have been found
among aguatic plants in fresh water.

Soine species are hottom swimmers while others ave found at the
surface; some seel the shaded places while others are attractad by
the Hiht,  Ttshoukd be noted that these are only general Imbatats
and g species may be found in very diverse environments when
eonditions are correct for ils existence,

It making permanent preparations of Protozoa varions nethods
may he emploved,  Shelled Rhizopods and forms possessing well-
defined loriewe may be reacdily and peroumently preserved Ty allow-
gy them to dry on the slide, then monnting in balsan. Clyveerine
preparations of many ferms of Protozon may also easily be made
by aleaining off as moch water as possible after the organisms are
Nixed, then applying ohveerine, but it s often necessary o nullify



