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till lately passed for gospel. Destruction 
may be useful, but it is a low kind of work. 
We are just about where Boyle was in the 
seventeenth century. We can disposc of 
alchemy, but we can not make more than a 
ciuasi-chemistiy. We are am7aiting our 
Priestley ancl oar Mendelbeff. Jn truth it 
i.; not thpse wider aspects of genetics that 
are at  present onr chief concern. They 
will come irr their time. The great advtinccs 
of science are mnclc like those of evolution, 
not by jnlperceptible mass-improvement, 
brrt by tlie sporadic birth of penetrative 
genins. The jonrneynien follow after him, 
-widening and clcaring up, as wc arc cloing 
along the track that &fendel found. 

respcctivcly, 1839-1841-the latter of whom 
were the first to attempt a systematic classifi- 
cation of the bacteria-made doubly difficult- 
for until this time and for some years later 
thcse microorganisms or animalcula, as they 
were then tcrnled, were included among tho 
Infusoria and prcre so classified. 

Authorities have credited Perty, 1862, and 
Robin, 1853, as the first observers to suggest a 
vegetal nature of these organisms. In a rc-
cent review of the scientific correspondence 
between Joseph 1,ciJy and Spencer F. Eaird, 
late secretary of the Srnithsonian Tnstitution, 
in 1847-1849, a letter from Lcidy to Raird in 
1841 attracted my attention. Jn i t  he ob-
serves that hc is in the midst of an investiga- 
tion upon the structure of the aliincntary 
canal and the chemical proecsscs of digestion, 

VVrr,r,r,il\.r BAT~~SON 

ILZOBPIIOLOGY 017 Tnz B x r r s n r n  ( P I R R I O  

AND GMRILLUAI), AN EABLY BE-


,YE 4RCH.1-TI7E INTErYTINd L 

BI,ORA 


Rror,oa~presents f ~ w  Inor? faqcinating pic- 
tures than that  wl1ic.11 portray4 the early 
develop~nent of micro.icopic rescarch in rcla- 
tion to what is now recogmized as the se i~nce  
of bacteriology, and in our anxiety to pursue 
the utilitarian side of the snbjeet i t  behoovcs 
us not to forget the work of the early pioneer 
natllralists who qave us the first glimpse of 
the foundation stones of ~vha t  has come to be 
one of the most important departments of 
biological science. Did time pennit, 1 should 
like to dwcll in detail upon the early work of 
L r c u ~ e n h o e k , ~J l i i l l ~ r , ~Bory-de Saint Tin-
cent, and latcr Ehrenberg4 and D a j a r d h 5  

1 The research with which this paper deals came 
to light during a review of the work performed by 
various authors upon the intestiual flora. of lnen 
and tho lower orders of animals, and it is hoped 
that  the subject ~7111 prove of suficient interest to  
justify the writer in bringing i t  to the attention of 
the Society of American Bacteriologists. 

2 Transactions ZoynZ Socicty, 1675-1683. 
3 "Animalis Infusoria, " 1773. 
4''l)ie Infusionsthierehen als Valkom Organ-

ism," 1838; rcrha?ldl. der Berl. Acad., 1839. 
6 "Historio Naturelle des Zoophytes,' ' 1841. 

and desircs n series of insects from the moun- 
tainous regionh of Pc~inrylvanitt, vherc nnirtl 
then lived, upon which to pursue his inveati- 
gation, the results of whic~h Be wo~ild eommu- 
nicate later through a report to the Philadel- 
phia Acadeniy of Natural Science. 

Curious to observe the cl~aracter of this re- 
search, upon reference to Ihe Academy's I'ro- 
ccedings, wc find in October, 1849, Leidy pre- 
scnted a paper wit11 the following preamble: 

From the opinion so frequently expressed that  
contngious dlseases and soine other3 rnight 11a17e 
their origln and reproductwe character through the 
agency of c~jptog: im~cspores, nhich,  from their 
minuteness and lightness, are so easily con~eyeit 
from plac9e to place thronqh the atmosphere, by 
means of the gentlest Zephyr, or even the evapora- 
tlon continually taking place from the earth's 
surface; and flom the numerous f:tcts already 
presented of the prccence of cryptogamic vegeta- 
tlon in many cutaneous diseases and upon other dis- 
eased surfaces, I xlas led to leflect upon t h o  possi-
bility of plants of this description existing in 
healthy nninmls, as a natural condition; or at  least 
apparently so, as in the case of entozoa. Upon 
cons~dering that  the conditioi~s t.ssenti:rl to xepe 
table gronth nerr  tlre same as those indispensable 
to animal I ~ f e ,I felt convinced that entophyts 
mould be found in healthy living animals, as well, 
and probably as  frequently, as  entozoa. The con- 
stant presenre of mycodermatoid filaments grow-
ing upon the human teeth, the teeth of the ox, 
sheep, pig, etc., favored this ~dca ,  and accordingly 
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I instituted a course of investigation, which led .to 
the discovery of several well-characterized forms 
of vegetable growth, of which, a t  present, I will 
give but a short description, for the purpose of 
establishing priority, and propose giving a more 
detailed account of them, with figures, in the sec- 
ond volume of the journal. 

T h e n  follows a description of var ious  new 
genera  a n d  species of cryptogamic  vegetation,  
g rowing  u p o n  t h e  basement  membrane  of the 
srnall in tes t ine  of t h e  myriapod ,Jtclzss margi-
lzatus (Say) ,  a n d  upon  the exterior of t h e  
entozoa-iicat.is in fscta ,  infes t ing  th i s  insect- 
another  n e w  gcnera  of entophyta  allied t o  the 
mycode r~na ta .  H e  fur t l ie r  observes : 

Centipede, iKillipt.de, Thousnwdle~g 

The three genera of entophyta of which I have 
now spoken are all so constantly found in Julus  
qnarginatns that I looli upon i t  as  a natural con-
dition, and should I hereafter meet with an  in-
dividual without them, I will consider i t  a rare ex- 
ception, because in one hundred and sixteen indi- 
viduals which I have examined during the past 
thirteen months, in all seasons, and a t  all ages and 
sizes of from one up to three inches of the animal, 
I have invariably found them. I t  can not be snp- 
posed tha t  these are developed and p o w  after 
death, because I found them always immediately 
upon killing the animal. Whilst the legs of frag- 
ments of the animals were yet moving upon my 
table, or one half of the body even walking, I 
have frequently been examining the plants grow 
ing upon part  of the intestinal canal of the same 
individual. And up011 the entozoa these ento-
p l~y ta  will be frequenlly found growing, whilst the 
former are actively moving about. I found anlong 
others an  ascaris three lines long, which had no less 
than twenty-three individuals of Enterobrus (para- 
sitic), averaging a line in length, besides a quan-
t i ty  of the other two genera, growing upon it, and 
yet i t  moved about in so lively a manner that it 
did not appear the least incommoded b y  i ts  load 
of vegetation. This specimen I have preserved in 
a glass cell in Goadby's solution, m d  exhibit i t  to 
the academy. 

The genus Julus is  an extensive one, and i t s  
species are found in all the great parts of the globe, 
and as their habits a re  the same, the conditions 
for  the production of the entophyta will be the 
same, and I think I do not go too f a r  when I say 
they will be constantly found throughout the genus 
in any par t  of the world, so that  naturalists and 

other, may, upon examination, readily verify or 
contradict the statements which I ha.ve this eve-
ning presented. 

Then follow to us these in teres t ing  obser-
vat ions  : 

From these facts we may perceive that we may 
have entophyta in luxurious growth within living 
animals without affecting their health, which is  
further supported by my ha.ving detected myco-
dermatoid filaments in the cecum of six young and 
healthy rats, examined immediately after death, 
although they existed in no other part  of the body. 
These filaments were minute, simple and inarticu- 
late, measuring from 1/5,000 to 1/1,428 inch in 
length by 1/16,000 of an  inch in  breadth. With 
them were also found two species of Pibrio. 

Even those moving filamentary bodies belonging 
to the genus Tibrio, are of the character of algous 
vegetation. Their movement is  no objection to this 
opinion, for much higher c o n f e r r ~ ,  as the Oscilla- 
torias, are endowed with inherent power of move-
ment, not very unlike tha t  of the Pihrio, and in- 
deed the movement of the latter appears to belong 
to one stage of its existence. Thus, in the toad 
(Bufo nmericnnvs), in the stomach and small in- 
testine, there exist simple, delicate, filamentary 
bodies, which are  of three diEerent kinds. One is  
exceedingly minute, forms a single spiral, is en-
dowed with a power of rapid movement, and ap- 
pears to be  the Sp,irillun~ uwdzcla of Ehrenberg; 
the second is an exceedingly minute, straight and 
short filament, with a movement actively molecular 
in character, and is probably the 'Vibrio li?zeola of 
the same author; the third consists of straight, 
niotionless filaments, measuring 1/1,125 inch long 
by 1/15,000 broad; some were, however, twice or 
even thrice this length; but then I could always 
detect one or two articulations, and these, in all 
their characters, excepting want of movement, re- 
semble the %brio. I n  the rectum of the same ani- 
mal, the same filamentary bodies are found, with 
myriads of Bodo i?~testi~tulis; but the third species, 
or longest of the filamentary bodies, have increased 
immensely in numbers, and now possess the move- 
ment peculiar to  the Vibrio lineola, which, how- 
ever, does not appear to be voluntary, but reaetion- 
ary ;  they bend and pursue a straight course, until 
they meet with some obstacle, when they instant;ly 
move in the opposite direction, either extremity 
f ormard. 

These  observations were  published in 1849, 
a n d  it i s  of in teres t  t o  n o t e  t h a t  ten years  
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el:lpqcd before ll. Dava ine  in 185gG made t h e  
s amc  olr):ervnLion i n  nllliost identical  l anguage  
s[rggtstirig the vegcLn1 n a t u r e  of t h e  l7ihl.io-
i t s  nlli,ince to  t h e  Alga and especially the 
Co~lf'c~rvm. 

L c i d s  cont inues  in t h e  same  n u ~ ~ ~ L e r  of the 
Proceedings : 

Xut i t  must not be imderstoncl t.lrat these facts 
~rlilitai,e against tlle bypothcsis of tlie prodnction 
of contagrons iiiseases t,hrougll the agency of 
cryptogan~ia. I t  is  75-ell estahlislled that  there 
are n1icroscol2ic cryptog:nnia capallle of pro-
dllcjng anil transmitting disease, :ts in tlie cxso 
of the Mnscardirre, etc., as tliat tlicre are in-
nopuons and poisonons fimgi. In  many instances 
i t  is clificlllt to  clisting~~ish tlieir c:l.iar:~cte~, 
~vhcther as cause or effect, as upon diseased snr-
f:tces, in Tinea capitis, apthous ulcers, c1:c. 1x1 a 
~~osblnor temexamination, in whicll I assisted Dr. 
Jlor11cr,7 a. few ~vrelrs since, 28 hours after death, 
in moderately cool weather, we found the stomach 
in a. much softened conditi.011. I n  the mucus of 
the stomach, I detected myriads of mycodernlatoid 
filaments, resembling tllose growing upon the teeth; 
simple, floating, inarticnlate and meas~uing from 
1/7,000 to  1/520 of an inch in length by 1/25,000 
of an inch in breadth. Tt is possible that they rnay 
1i:tve l-~een the cause of the softerled condition; but 
I vould prefer thinking that swallon,ed mycoder- 
matoid filaments from the teeth, finding an excel- 
lent nidns in the softening ston~acli, rapidly grew 
arld rrplodnced themselres. Tn the healthy human 
stomach these do not exist. 

I n  the stomach of a diabetic patient, I found so 
very fe~x tha t  they probably did not grow there, 
but nere srvallovr,ed in the saliva. 

A note  is appended t o  this repor t :  

ATote:-Since the a l~o~-ewent to  press, Dr. 
Leidy announced to the academy that he had dis-
corered t~vo  uev  species of the entophyto Entero-
6rzcs; one of them, E. spiralis, growing in the 
small intestine Jtrllcs p t l s ~ l l u ~ ;  thc other, E. crttcnu-
(rttls, gronling more or less profuseIy with a second 
specics of  Ckidop?~ytunz, C. clocfat~rm, in the ven-
tricnlus of the coleoptcrons insert, Paxxoltcs cor-
n?clw. T?~tcs has been esttcblishcd the luru " tha t  
plants ~~rrcy g~otuin the i n t e~ ior  of the ?ieall?~y n?~i-
mcil as a normal condiliort," and a n e w  field has 

6 l ; t n r l .  Cowtp., Paris, 1850, V., 58, 50; also 
"17r:litc tlri Entozonrjcs, " l':lri\, 1860. 

7 W, E. IIorner, professor of anatomy, Univer- 
sity of Pennsylm~lia,  1849. 

7jcr1t prcsc?tled for lhc invcsti,,7ntiun of the Cr?~pto- 
.c/i1?n~e-~itrlu~(z1kt.(See forthcoming unmber of tilo 
l'roceedings.) 8 

i l l so  i n  December, 1949, appears  : 

I3csiiies the foregoing I liave fonnd numerous 
free OT flo:~ting eritopl~yta in the contents, UPII:~IIY 
of thc posterior part nf t i le alimentary cnnnl, ,irt 
nzanznzalirc, anes, reptilio, piscrs, ntoll,ttscn, inscetci, 
efts. These, at  ppresent, I (lo not feel at  liberty to 
despribe as new or peculiar, fro111 my wxnt of ac-
qllaintance with cry[~t;ogamic I~otang. A n~irnbcr 
of tlrem, T have no doilbt, if not pcczuliar, at  leasl; 
continue to groxv lnxariantly in t,he intcstin:%l 
canal; such are various Mycoder~na, etc.; others 
very prohably arc s~~a l lowedrrith tlie foocl, and 
pass from the intestin:il canal unch:rnged. hrn-
rrrcroiis clrswings of t1ic.e I csliibit to llle Arnd-
ewy, and purpose leaving tllcm to f l ~ t u r e  i n~cs t i -  
r;:ltion, or to tlre considoratiou of cryptogan~ic bot- 
mists, being a field well wortliy of their re-
searches. I also have a number of others, tire char- 
sr,ter of rh ieh  is yecilliarly entophy1:ic; but these 
r have not yet studied out uor fignred, hut hope to 
plesent descriptions of them to the academy in a 
very short time. 

T l ~ e s o  researches upon I h c  niorphology a n d  
vegetal  n a t u r r  of the Vibrio a n d  BpirilJurn; 
t h e  snggcstion of polymorphism. m u c h  dilated 

upon  b y  l a t e r  observers; the enuncia t ion  of a 
new l a w  of the genera l  existence of a pnrn-
s i t ic  in tes t ina l  Aora of cryptogatnic v e ~ e t a t i o n  
cxis t ing  th roughou t  t h e  an ima l  k ingdom a s  a 
no rma l  condi t ion;  t h e  pathological  signifi-
cance  of t h e  presence of ge rms  u p o n  diseased 
slrrfnccs, a s  t o  caugp o r  effect; t h e  suggestion 
of t h e  inherent  resistance of heal thy  living 
tissues t o  cer ta in  fo rms  of vegetal  parasites,  

a r e  of more  t h a n  h is tor ic  interest .  

As hear ing upon  t h e  var ious  types of niicro- 
scopes t hen  in u ~ e(1840). It i q  of in teres t  to  
no te  in t h e  l a s t  paper, h e  i lescri l~es f o r  t he  
first t i m e  niuscrilar s t r i i~in t h e  posterior cell, 
and ln tcr  the  anter ior  cell, of a new species of 
gr rgnr ina ,  clctermining i t 4  animalityg which 

8 ( ' A  Flora and faun:^ nithin Living Animalo," 
Smitlliouian lnstitutlon, 1851. 

'1 "Clrgalina T)rilo\," Proc. A. A'. S., 1819 
Sce also L'Collected Researches in Behnintbolu~y 
:~nd Parasitology," by Joseph Iieidy, 1523-91, 
S m ~ t l ~ s o u i ~ ~ nInsl~tution,  1901. 
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had becn previously denied by Creplin1° and 
v o n  Beibold.11 

Leidy, in his nionogrnph on the Gregarina, 
published this year, attributes the failure on 
the part of these investigators to note the pres- 
ence of muscular striz, to tllc inferiority of 
the microscopes used on the continent of 
Europe compared with those in use in England 
ant1 America (1849). 

Finally in a third paper published February, 
1850, Phi ladelphia  Proc. Acad. Na f .  Sci., 
Leidy writes it was now eighteen montlis since 
he had sought for Entophyta within living 
animals, I~n~r inghren previously impressed 
with the belief of tlieir existence upon reflect- 
ing upon the essential conditions of life. 
Four months since he cxhibitecl to the Acad- 
emy numerous drawings and specinlens of 
Entophyta obtained from living anin~als ; he 
now exhibited others. 

The essential conditions of life are five in 
number, viz., a germ, nutritive matter, air, 
watcr and heat. The four latter undoubtedly 
exist in the interior of living animals, animal 
or entozoa germs also are well known to exist, 
and it was rendered extremely probable that  
vegetable germs would also exist, and with 
them all the conditions necessary to vegetable 
growth. Plants have been very frequently 
observed growing upon the exterior of ani-
mals, and less frequently upon the interior, 
most usually upon diseased surfaces, but the 
growth of such parasites had not been pointed 
out as a normal and common condition as in 
the case of entozoa. 

IIe next reviewed the theory of generation. 
I-Ie inclines to the opinion that sexual ele- 
ments are absolutely necessary for the per-
petuation of germs. ITc considered the alter-
n a t i o n  of generation in certain animals no 
objection to the law, for after successive devel- 
opments an admixture of sexual elements is 
observed to be necessary. The reproduction 
among Cryptogamia may probably often cx-
Iiibit phenomena analogous to the al ternat ion  
of gencration of animals, but universally he 
thinks it will be discovered that a true sexual 

10 Wiegn~ann'sArchiu, 1846, 1 Band, X. 157. 
11 Wiegnzann's Arcltiv, 1838, 3 Band, 9. 308 

mixture Ialres place in every species of these 
plants a t  some period of their life. According 
to the observations of Schimpcr, i t  is necessary 
among the mosses. From an observation made 
by Klencke upon n fungus which grew upon a 
diseased surface, Dr. Leidy thinks that sexual 
admixture would be discovered to take place i n  
the mycelium. I n  numerous instances i t  had 
been observed among the A l g ~ .  H e  stated he 
thought he had noticed the process in Achyla 
prolifera, and gave a description of the 11he- 
nomena. EIe finally considers that science is 
on the eve of demonstrating the existence of a 
law '' that an admixture of sexual elements 
is necessary for the perpetuation of specific 
life germs." 

Ire then exhibited numerous elaborate draw- 
ings of new entopliyta observed growing in the 
ventriculus of Pa.ssalus cornutus ,  a remarlzlble 
one growing in a honey-like liquid in the pro- 
ventriculus of the larva of Arc t ia  Isabe~lla, 
another from Ache ta  abbreviata,  etc. He re-
marlred that when such plants were found in 
animals they were usually r e q r  abundant. 

Dr. Leidy then stated that  v e r y  sl ight  modi-  
fications in t h e  five essential  condit ions o f  
l i f e  were sufficient t o  produce t he  vas t  var ie ty  
o f  l iv ing  be ings  u p o n  t h e  globe. As an in-
stance, he mentioned he had lying upon his 
table a saucer with n cork bottom, in which 
lay a partially dissected Passaltcs cornu tus  half 
immersed in water. Two days afterwards he 
noticed on the part of the insect above the 
water a quantity of l\lueor mucedo qrowing, 
and from the part within the water namcrous 
fine, stiff filaments, which upon examination 
proved to be A c h y l a  proli fera; upon the cork 
around the insect grew a third genus, eon-
sisting of fine cottony filaments, which were 
articulated, of which hc exhibited a clraming; 
and upon thc insect a t  the surface of the 
water, but not within the latter, grew a fourth 
genns, of which he also exhibited a drawing. 

Ile also stated that  he had had the good 
fortune of observing in a single morning all 
the stages of developrneilt of Achy la  proli fera 
grorving from sonic inilividuals of Ascarides 
which had been lying in a dish of mater for a 
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In reply to some remarks made by mem-
bers, Dr. Leidy said he could not admit the 
doctrine of spontaneous generation,12 but 
rather modifications in the essential conditions 
of life favorable to the development of rlifler- 
ent  and always preexisting gcnnc: derived from 
a parent. 

It is but natural that these researches should 
lead to a discussion of the hypothesis of spon- 
taneons generation and the origin of species. 
On these Eurther researches I should like to 
dwell, braring, as they do, upon the germ 
theory, but I fcar I have already taxed your 
patience, so T must forbear. 

From these priblishecl reic:trchcs, in any his- 
torical review of the h is to~y of bacteriology, 
thc asiial accepted tlatc of Davaine's designa-
tion of the vegetal nature of these organisms, 
Vihrio, Spirillltnz, 1859, should Be nlovecl back 
at least another decade to 1849. 

Joserr~Ll:mu, JR. 

SOUTH AFRICAN ASSOCIATION PO71 T X E  
ADVANCEMBNT 03' SCIEATCEl 

TITElwelfth annual session of the South 
African Assoriation for the Advancement of 
Science was held in 'l<imbcrley. Cape Province. 
during the week commencing &Ionday, July 6, 
uncler the presidency of Professor E. Marloth. 
There was tlie usual roarrd of fcstiviticc, and 
of visits to places of scientific or historic 
interest. The papers rcacl numbrrcd hetwcen 
forty and fifty. Dr. A. Oqg, professor of 
physics a t  Rhocles University Collcgc, Gra-
hnmstown, in his presidential addrcss to See- 
tion A, dealt with some of the ideas in physical 
science which arc under diqcnssion at tlie prcs- 
cnt time in tlie light of recent research, and 
sought to hrinq under rcview sonie of our 
funilnmer~tnl notions or principles. having re-  
gard to the Inct that what niatlicmaticians ancl 

1aF0r  experiments in connection with the 
theory of spontancous generat~on, see "Flora and 
Fauna xithin Living Animals," Smithsonian In-  
stitution, 1851, et al., published l c c t ~ ~ r c sbefore 
students of medical department, University of 
Pennsylvania, 1858 and 1859. 

1 Abridged frorn a report in Nutzlrc. 

physicists have long considered well established 
is now being uprooted and replaced by non-
Newtonian mechanics based on the principle 
of relativity. I n  Section B tlie presiclential 
addrcss was given by l'rofessor G. 11. Stanlcy, 
of the Transvaal School of Nines and Tcch- 
aology, whose subject was " A  Decade of 
3fetallurgical Progress on the TVit\vatersrand." 
The greatest advanccs during the last ten 
years, he said, were in iinproving inethods of 
carrying out the various stages of the exlrae- 
tion processes, the csscntinls remaining un-
changed. I n  Section 0,comprising the bio- 
logical sciencbes ant3 agricultul-c, the yrcsitlcn- 
tial addrrss ol  ProScssor George Potts, of Crc~y 
University College. Blorrrlfoutein, tlcalt with 
rul a1 eclucation. An evening cliscoursc was 
dclivcred in the Iiiniberley City Trsll by 
I'j.ofessor E. 11. L. 8chmar7, on the T<imnberley 
tliaiiiond p i p ,  the history of their discovery, 
and their relation to other Soath African 
volt anic ventq. This lec.turc, lilce Profescor 
;Ilarloth7s address as president o-F the asocia- 
tioii was illustratccl by many lantern slides. 
The rnImer:)ns slidcs exliihitcd by Profc~sor  
lfarloth were all Iiancl colored, a i d  consti-lut~d 
the most excellent collection r~preqentniivc. of 
South African indigenous flora ever exliibitetl. 
At the conch~sion of the president's addrcss, 
Dr. Crawford, the acsocialioii's scwior vice-
president, banded to him the South Afrira 
nleclill (ii~stitizted by tlie R r i t i ~ h  Association 
in 1905 in romniemora-tion of its visit to South 
Africa during ihat  year) and grant of £50 
which had been eonfer~ed izpon hiril in recog- 
nition of his cminent services to botanical 
science in South Africa during the last thirty 
years. 

PACIFIC: PTSHEETES AOCIETY 

ON March 1 3  a meeting of those interested 
in the upbuilding and perpetuating of the 
great Gsheries of the Pacific slope was held in 
Seattle, Wash., and it was decickci to form a 
temporary organization of a society to be 
l~nown as the Pacific Fiql~eries Society. anrl to 
hold a n~ceting later in the year for the pur- 


