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Louis Joblot published one of the first manuals of microscopy in 1718, just a few years before both he and Leeuwenhoek died. It contained Joblot's microscope designs and his extensive observations on microorganisms including experiments on spontaneous generation. Joblot's work and his observations have often been overlooked, misdated, and denigrated. This is due to attention given to a few apparently fanciful drawings of microorganisms, and the identification of his work as appearing in a posthumous 1754 edition. The second edition not only placed Joblot's work as decades after Leeuwenhoek's death, but was also expanded by the publisher to include unattributed material from famous sources. Here an attempt is made to shine a light on Joblot's work and bring it out of Leeuwenhoek's shadow.

Introduction

A contemporary of Antonie van Leeuwenhoek (1645Leeuwenhoek ( --1723)), but 13 years younger, Louis Joblot (1645Joblot ( --1723) ) was a "Professor of Mathematics and Perspective" at the Royal Academy of Painting and Sculpture in Paris. He was an accomplished physicist. Before turning to microscopy, he had published extensively on magnetism, and optics [START_REF] Joblot | Description d'un aiman artificiel qui est dans le cabinet de Mr. Chamard[END_REF], 1702a,b, 1703a,b, Joblot 1704). Today Joblot is known by some as a pioneer microscopist, and the first to have authored a monograph on protists. It was in 1718 that Louis Joblot published, at his own expense, his treatise. It was the first monographic work on protists and the first treatise that contained both methods for the construction of microscopes and original observations of microorganisms [START_REF] Ratcliff | The Quest for the Invisible: Microscopy in the Enlightenment[END_REF]. In 1718 when his treatise appeared, Joblot was 73 and Leeuwenhoek 86 years old. They both died in 1723, just a few years after the appearance of Joblot's treatise. There is no evidence that the two ever communicated. There is no mention of Joblot in any of Leeuwenhoek's letters. Leeuwenhoek was likely ignorant of Joblot's treatise as it appeared when Leeuwenhoek was 86 years old and suffering from poor eyesight. On the other hand, Joblot was well aware of Leeuwenhoek's work. Joblot mentions Leeuwenhoek in his treatise with regard to the fact that Leeuwenhoek stated that using his microscope, the image of the object examined is reversed [START_REF] Joblot | Descriptions et usages de plusieurs nouveaux microscopes, tant simples que composez : avec de nouvelles observations faites sur une multitude innombrable d'insectes, et d'autres animaux de diverses especes, qui naissent dans des liqueurs préparées, & dans celles qui ne le sont point[END_REF]. Thus, Joblot knew of Leeuwenhoek and it is likely that Joblot's microscopical investigations were inspired by Leeuwenhoek's discoveries Leeuwenhoek is commonly acknowledged as the first to have observed protists and bacteria. However, there are distinct opinions as to his role in the development of protistology. Many have declared or acknowledged Leeuwenhoek to be the "Father of Protozoology" (e.g., [START_REF] Corliss | A salute to Antony van Leeuwenhoek of Delft, most versatile 17th century founding father of protistology[END_REF][START_REF] Dobell | A protozoological bicentenary: Antony Van Leeuwenhoek (1623--1723) and Louis Joblot (1645--1723[END_REF]. However, according to Becking (1924) Leeuwenhoek was an 'immortal dilettant' and not the founder of any discipline. His view is based on the fact that Leeuwenhoek's observations were known mainly through the 114 letters published by the Royal Society. The letters addressed a large variety of topics, often within a letter. He did not produce a coherent singular work that could be considered as the foundational piece of a field of study. Here the case will be made for considering Louis Joblot as another founder of protistology, an active promoter of microscopy, and the study of microorganisms, bringing him out from the shadow of Leeuwenhoek. Louis Joblot was described by [START_REF] Dobell | Antony van Leeuwenhoek and his "little animals" being some account of the father of protozoology and bacteriology and his multifarious discoveries in these disciplines[END_REF] as the only other protozoologist of Leeuwenhoek's period because Joblot produced the first treatise on protists containing descriptions of many new forms. However, Dobell also dismissed Joblot as an imitator of Leeuwenhoek. Perhaps most importantly, Joblot is known for conducting the first experiments on spontaneous generation employing heat sterilization. In these experiments, he examined the development of protists in boiled and untreated media as well subsequent colonizations (e.g., [START_REF] Dobell | A protozoological bicentenary: Antony Van Leeuwenhoek (1623--1723) and Louis Joblot (1645--1723[END_REF]). Joblot's experiments have been used literally as a textbook example of an early experiment in microbiology [START_REF] Wheelis | Principles of Modern Microbiology[END_REF]) but omitted entirely in some histories of spontaneous generation and microbes [START_REF] Summers | History of Microbiology[END_REF]). Joblot's treatise was also very unusual in its time as it prominently featured detailed technical illustrations allowing exact reproduction of several different microscopes [START_REF] Jardine | Micoscopes[END_REF]. Joblot is also credited with technical contributions to microscopy in introducing the diaphragm [START_REF] Nelson | The Microscopes of Powell, Ross, and Smith[END_REF]) a rotating stage [START_REF] Mayall | Cantor Lectures on the Microscope[END_REF] and even special containers to allow transport of small volumes of cultures [START_REF] Ratcliff | Abraham Trembley's Strategy of Generosity and the Scope of Celebrity in the Mid--Eighteenth Century[END_REF]). On the negative side, Louis Joblot has been ridiculed for his depictions of protists beginning early on (i.e., [START_REF] Boureau | Recueil de différens traitez de physique et d'histoires naturelles propres à perfectionner ces deux sciences[END_REF], and continuing nearly to the present day [START_REF] Ford | The cheat and the microscope: plagarism over the centuries[END_REF]. In addition, Joblot has long been miss--cited with his observations and illustrations attributed only to a 1754 edition of his book published 21 years after his death in 1723 (e.g., [START_REF] Dujardin | Histoire Naturelle des Zoophytes. Infusoires, comprenant la Physiolgie et la Classification de ces Animaux et La Maniere des les Etudier à l'Aide du Microscope[END_REF][START_REF] Müller | Vermium Terrestrium et Fluviatium, seu Animal Infusorium, Helminthicorum et Testaceorum, non Marinorum, Sucintcta Historia[END_REF][START_REF] Müller | Animalcula infusoria fluviatilia et marina que detexit, systematice descripsit et ad vivum delineari curavit Otho Fridericus Müller sistit opus hoc posthumum quod cum tabulis Aeneis L. in lucem tradit vidua ejus nobilissima cura Othonis Fabricii[END_REF]. The publication date of the 1754 edition casts Joblot as a post--Leeuwenhoek microscopist, rather than his contemporary. Furthermore, in the 1754 edition, the publisher added very well known material from Robert Hooke and others without any attribution leading to Joblot to be accused of copying illustrations of others without attribution. These matters are likely responsible for the fact that Joblot has remained in Leeuwenhoek's shadow for over 300 years. Here, the reader will be presented with new viewpoints with regard to Joblot's contributions. First Joblot's treatise will be briefly described and his illustrations of microscopic organisms presented in their entirety. Then the contentious, ridiculed, figures will be given special attention. Joblot's often-neglected contribution to the controversy of spontaneous generation will be described. Finally, the complicated publication history of Joblot's work will be laid out. In the interests of brevity, no extensive translations of Joblot's texts, or account of the life of Louis Joblot will be given; interested readers may consult Lechevalier's excellent account (in free access) and the several sources he cited [START_REF] Lechevalier | Louis Joblot and his microscopes[END_REF]). These will reveal that, sadly, almost nothing is known of Joblot's life other than dates of birth, death, and employment at the Royal Academy of Painting and Sculpture.

Joblot's Treatise

Joblot titled his treatise "Descriptions et usages de plusieurs nouveaux microscopes, tant simples que composez : avec de nouvelles observations faites sur une multitude innombrable d'insectes, et d'autres animaux de diverses especes, qui naissent dans des liqueurs préparées, & dans celles qui ne le sont point" (Descriptions and uses of several new microscopes, both simple and compound, with new observations on an innumerable multitude of insects and other animals in treated solutions and untreated solutions).The work was composed of two volumes, separately numbered, but bound together. The first volume, of 78 pages of text and 22 plates, consists largely of the presentation of detailed plans of microscopes (e.g., Fig. 1). The second volume, of 96 pages of text and 12 plates, contained his observations of microscopic organisms in various solutions both 'simple' (nothing added) and 'manipulated' (plant material added). The title of Joblot's book, and the order in which material was presented, reflected the primacy he gave to microscopy. In his preface he promoted the potential value of microscopy to various fields of endeavor. In the first volume he gave not only his designs for new microscopes, but also instructions on how to make inexpensive alterations to existing microscopes to improve performance. Before examining Joblot's illustrations of microorganisms, it is important to know what he wished to convey with his drawings. In the preface to his book, he described the second part as a sort of journal of his observations to which is added his conjectures as to the nature of the very small animals. Thus, there is good reason to assume that both his texts and his drawings probably included some amount of conjecture. He states that to distinguish and describe the multitude of different types he saw he gave them names of common shapes, objects and animals that they most resembled such as ovals, bagpipes, kidney, tufted chicken, funnel, etc. The following figures include all of Joblot's illustrations of microorganisms. Most of the organisms are difficult to attribute to currently known forms. However, many were identified by [START_REF] Ehrenberg | Die Infusionsthierchen als Vollkommene Organismen. Ein Blick in das Tiefere organische Leben der Natur[END_REF] as either a recognizable illustration of certain previously described species, or as an illustration of a previously unknown species. Ehrenberg attributed to Joblot the illustration and text description of 24 recognizable species. Of the 24, 15 were considered as new species by Ehrenberg. To put the numbers 24 and 15 in perspective, Ehrenberg attributed to Leeuwenhoek the descriptions or first observations of 24 species. Below are shown the 12 plates of Joblot's illustrations, in Figures 2, 3, and4. The plates contain, in total, 236 drawings of microorganisms and inanimate objects. The actual size of each plate in the 1718 book is about 25 x 18 cm. In the plates, the depictions identified as first illustrations of a species by [START_REF] Ehrenberg | Die Infusionsthierchen als Vollkommene Organismen. Ein Blick in das Tiefere organische Leben der Natur[END_REF] are designated her by asteriks. It should be noted that Ehrenberg referred not only to Joblot's illustrations but also to his text descriptions. Also, while both Müller (1786) and Dujardin (1841) cited Joblot's text descriptions and figures, they both dated his observations as 1754 thus often not as first descriptions. Consequently their citations are not noted. Joblot's descriptions and illustrations were also cited in the English version of Linné's System of Nature [START_REF] Linné | A general system of nature, through the three grand kingdoms of animals, vegetables, and minerals, systematically divided into their several classes, orders, genera, species, and varieties, with their habitations, manners, economy, structure and peculiarities[END_REF], based on [START_REF] Müller | Animalcula infusoria fluviatilia et marina que detexit, systematice descripsit et ad vivum delineari curavit Otho Fridericus Müller sistit opus hoc posthumum quod cum tabulis Aeneis L. in lucem tradit vidua ejus nobilissima cura Othonis Fabricii[END_REF], but again the citations were to the 1754 edition. [START_REF] Ehrenberg | Die Infusionsthierchen als Vollkommene Organismen. Ein Blick in das Tiefere organische Leben der Natur[END_REF] as the first depiction of the species he called Oxytricha pellionella, now known as Tachysoma pellionellum [START_REF] Müller | Vermium Terrestrium et Fluviatium, seu Animal Infusorium, Helminthicorum et Testaceorum, non Marinorum, Sucintcta Historia[END_REF] Borror, 1972. The same drawing is also reputed to show a stage of conjugation [START_REF] Baker | The Cell--theory: a restatement, history, and critique: Part IV. the multiplication of cells[END_REF]. C. The bottom left plate shows items and organisms from an infusion of séné, a small flowering plant. D. The bottom right plate shows forms from the mantle cavity of oysters (top half), all described as 'baby oysters' and forms found in infusions of oeillets, another flowering plant. 

Joblot's Most Ridiculed Illustrations

As mentioned above, Joblot's illustrations of the organisms he observed have long been derided, damaging his reputation as an early observer of microorganisms. Joblot was said to have had an over active imagination (e.g., Boureau--Deslandes 1736). Dujardin (1841) stated that several figures were so bizarre and fantastic that they no doubt discredited the use of the microscope. According to Saville Kent (1880--1881), Joblot "... was unfortunately led, through his possession of a more than ordinarily romantic imagination, to embellish very considerably his descriptions and drawings of the various types observed, these latter being in many instances moulded by his facile pen into the similitude of satyrs's heads and other monstrosities having no existence in the plain and solid ground of fact." Particular attention has been drawn to the three drawings shown in Figure 5: Joblot's illustrations of vinegar eels, now known as the nematode Turbatrix aceti, the aquatic animal with a mask of a human face on its back which came to be known as the satyr, and the slipper, now known as the ciliate Paramecium. The three figures were all derisively commented upon by Entz (1888), a few years after Saville Kent. The vinegar eel was given as an example of a fantastic creature by [START_REF] Calkins | The Protozoa[END_REF]. However, in all fairness, Joblot's text states that he did not actually observe them to have mouths and eyes but included these features in his illustrations as his observations of their behavior led him to believe that they likely existed. It should be mentioned that Robert Hooke (1665) appears to have been the first to provide an illustration of vinegar eels and in describing his illustration (1665, plate 25, fig. 3) remarked on zones on the body, which might be gills. Unlike Joblot, Hooke's suppositions concerning the gills of vinegar eels were not mocked. Probably the illustration that did the most damage to Joblot's reputation is the aquatic animal with the mask of a human face on its back. It attracted comments early on (e.g., [START_REF] Anon | Description & usage de plusieurs microscopes, etc[END_REF]. [START_REF] Baker | The Microscope Made Easy: or, I. The Nature, Uses, and Magnifying Powers of the Best Kinds of Microscopes Described, Calculated and Explained for the Instruction of Such, Particularly, as Desire to Search Into the Wonders of the Minute Creation, tho' they are not Acquainted with Optics, Together with Full Directions how to Prepare, Apply, Examine, and Preserve all Sorts of Objects, and Proper Cautions to be Observed in Viewing them. II. An Account of what Surprising Discoveries have been Already Made by the Microscope, with Useful Reflections on them: and also a Great Variety of New Experiments and Observations, Pointing out Many in Common Subjects for the Examination of the Curious[END_REF], in recommending Joblot's treatise, appears to have been the first to call attention to the illustration as "an exact satyr's face". [START_REF] Hill | Essays in Natural History and Philosophy. Containing a Series of Discoveries by the Assistance of Microscopes[END_REF] in an essay mocked "a certain French writer who says there is the figure of a satyr's face". Despite Saville Kent's assertion (above), there was only one organism described as having a human face on its back. Joblot states that he was amazed by the sight and saw it only once and never found it again, nor another like it. Obviously, the existence of a microorganism with a feature so closely resembling a human face is unlikely. One likely fanciful figure out of the hundreds can perhaps be forgiven. Joblot's illustrations have been very harshly denigrated, termed caricatures relative to those of Leeuwenhoek (e.g. Ford 1985;[START_REF] Ford | The cheat and the microscope: plagarism over the centuries[END_REF]). However, it should be recalled that Leeuwenhoek's drawings were the work of professional draughtsmen who drew what they saw through the microscope (i.e., Leeuwenhoek 1703[START_REF] Leeuwenhoek | A letter to the Royal Society from Mr Anthony Van Leeuwenhock, F.R.S. concerning animalcules on the roots of duck--weed, etc[END_REF]. The drawings accompanying Leeuwenhoek's letters were then used by engravers employed by the Royal Society to make the engravings published in the Philosophical Transactions of the Royal Society [START_REF] Dobell | Antony van Leeuwenhoek and his "little animals" being some account of the father of protozoology and bacteriology and his multifarious discoveries in these disciplines[END_REF]. Unlike Leeuwenhoek, Joblot's illustrations of hundreds of forms were all based on his own drawings and most of the plates (the exceptions are the signed plates 1 and 12), he engraved himself. Joblot's illustration of a microorganism with the shape of a slipper was according to Entz (1888) likely to have been based on his own slipper. While derided, the 'slipper' has remained a popular common name for Paramecium and the resemblance even shown as in Figure 6, the first figure in Wichterman's seminal book Paramecium [START_REF] Wichterman | The Biology of Paramecium[END_REF]. Thus, Joblot's illustration of an organism resembling a slipper does not today appear to be the result of, in the words of Saville Kent, "a more than ordinarily romantic imagination". Figure 6. The first illustration in Wichterman's book on Paramecium. He pointed out the resemblance of Paramecium caudatum, when orientated in a certain fashion, to a lady's slipper [START_REF] Wichterman | The Biology of Paramecium[END_REF]).

Joblot and spontaneous generation

Louis Joblot, in the preface to his treatise, drew special attention to his observations and experiment with regard to the question of the factors governing the appearance of microorganisms in his 'infusions'. He stated that his observations argue against a production of living organisms attributable simply to putrefaction, or inanimate matter. In his treatise, he showed that infusions of material from different plants contained different forms of microorganisms. Joblot hypothesized that the microorganisms found in his infusions originated from 'eggs' deposited on the plant material, with different 'eggs' deposited on different plants, as well as 'eggs' circulating in the air. Joblot's text concerning his experiment examining these possibilities is given below (translation of the original text from Lechavalier 1976)

"On the 13th of October, I boiled similar fresh hay in ordinary water for more than a quarter of an hour. I then placed an equal quantity in two vessels of about the same size. I sealed one right away even before it has cooled down: in the other one, which I had left open, I saw animals at the end of a few days but not in the infusion which had been sealed. I kept it sealed a considerable amount of time in order to find some living insect, if any should grow, but finding none, I left it open and after a few days I observed some. From this, one should understand that these animals were born from the eggs distributed in the air since those which would have been encountered on the hay had been completely ruined by boiling water." Joblot established that boiling sterilized plant material. Further, exposure to open air sufficed to allow the once sterilized hay solution to become populated by microorganisms. Joblot, while the first to demonstrate inoculation of microbes by simple exposure to air, he was not the first to propose it. That honor goes to Leeuwenhoek. According to [START_REF] Dobell | Antony van Leeuwenhoek and his "little animals" being some account of the father of protozoology and bacteriology and his multifarious discoveries in these disciplines[END_REF], Leeuwenhoek was inspired by Redi's famous demonstration of the effects of covering meat with regard to the appearance of maggots and flies [START_REF] Redi | Esperienze intorno alla generazione degl'Insetti. Accademia della Crusca, All'insegna della Stella[END_REF]. However, Leeuwenhoek failed in his attempt to demonstrate a development of microbial populations through exposure to open air. In 1680, he examined sealing, or leaving open, solutions in vials without heating them beforehand. Leeuwenhoek found that with time animacules appeared in both [START_REF] Dobell | Antony van Leeuwenhoek and his "little animals" being some account of the father of protozoology and bacteriology and his multifarious discoveries in these disciplines[END_REF]). Joblot's and or Leeuwenhoek's experiments would later be replicated by Needham, without any mention of Joblot or Leeuwenhoek. Needham purported to show that microbial populations appeared in corked containers of previously heated blood solutions [START_REF] Needham | A summary of some late observations upon the generation, composition, and decomposition of animal and vegetable substances; communicated in a letter to Martin Folkes Esq; President of the Royal Society[END_REF]. The question was finally laid to rest when Spallanzini showed that spontaneous generation of protists did not occur if containers were hermetically sealed (Spallanzini 1765). The role accorded to the work of Louis Joblot in the fall of spontaneous generation varies considerably among accounts. Some omit any mention (e.g., [START_REF] Farley | The Spontaneous Generation Controversy from Descartes to Oparin[END_REF][START_REF] Summers | History of Microbiology[END_REF]). However, many do acknowledge that the experiments described in Joblot's treatise represented an important and oft-neglected advance (e.g., [START_REF] Dobell | A protozoological bicentenary: Antony Van Leeuwenhoek (1623--1723) and Louis Joblot (1645--1723[END_REF][START_REF] Doetsch | Lazzaro Spallanzani's Opuscoli of 1776[END_REF]Drews 2000). The Tangled Publication History of Joblot's Work Louis Joblot's work appeared in print in three publications (Fig. 7). The first was the original, self--published, version of 1718. Many years later, some of Joblot's observations were translated, and a selection of his illustrations of microorganisms, were included in George Adam's Micrographia Illustrata. It was a popular guide to microscopy published in 1746 in English. This work included text and illustrations from both Joblot "on the animalcules found in many different sorts of infusions", and from Trembley on "the freshwater polype". Finally, in 1754, some 21 years after Joblot's death, a new, very different, edition of Joblot's treatise was published with a great deal of extra material added by the publisher. The publications of Joblot's work in 1740's and 1750's, long after his death, rather than increasing his renown, likely diminished his reputation, primarily because later workers commonly mis--dated his work. The "second edition" of his treatise, and the reproduction of Joblot's texts and illustrations in Adams' book, firmly placed Joblot's observations in the post--Leeuwenhoek period rather than as one of the early microscopists. Mistakenly attributing the 1754 edition as resulting from an action by Joblot himself has yielded some rather odd citations. [START_REF] Ford | Eighteenth century scientific publishing[END_REF] for example, gives Joblot's years of birth and death (1723), with the title and year of 1718 treatise, and then remarkably states "He followed it by Observations d'histoire naturelle, faites avec le microscope [etc] 2 volumes (1754--55), Paris" thus attributing the publication of the work actively to Joblot 21 years post mortem. Another is Entz (1888) crediting Joblot with having observed a heliozoan in 1712 but only publishing the observation a full 39 years later. Also, by the 1740's popular works on microscopic marvels with detailed illustrations had appeared (e.g. Baker 1742; Adams 1746) and Joblot's work from decades earlier appeared quaint in comparison. A change in the reception of Joblot's work in the years separating the two editions is evident from a comparison of the reviews in the Journal des Sçavans of the 1754 edition (Anon. 1755) compared to the review of the 1718 edition [START_REF] Anon | Description & usage de plusieurs microscopes, etc[END_REF]). In the early review (Anon. 1719) of 13 pages, several pages are devoted to Joblot's microscopes. The organism with a mask of a human face on its back is mentioned, but not mocked. Joblot's experiments on the effects of heating media on the development of aquatic microorganisms are described in detail along with his conclusions concerning microbial colonization as resulting from open exposure to air. Interestingly, Leeuwenhoek is not mentioned. In contrast, the review of the 'new edition' (Anon. 1755) of 3.5 pages, states that animalcules have been known since Leeuwenhoek and Hartsoeket. The review points out that material and illustrations from the work of Hooke and Grew are included without attribution. Joblot's illustrations are described as showing a multitude of beings that would surprise the most developed imagination, and the statement is made that Joblot saw an infinity of things no one else has ever seen, singling out the organism with a mask of a human face on it back. Also in contrast to the 1719 review, Joblot's experiments and conclusions concerning the prevention of the development of microorganisms by boiling infusions are said to have been disproven years ago by J.T. [START_REF] Needham | A summary of some late observations upon the generation, composition, and decomposition of animal and vegetable substances; communicated in a letter to Martin Folkes Esq; President of the Royal Society[END_REF] who purported to show the reality of spontaneous generation. The amount of material in the 1754 edition attribution taken from the works of Robert Hooke (1665) Nehmiah Grew (1682) and Henry Baker (1742) was actually substantial. The reproduction, for example, of Hooke's illustration of louse has led to an accusation of plagiarism in recent years (i.e., [START_REF] Oliver | Binding the book of nature: microscopy as literature[END_REF]. The material copied from Baker was on mineral salts and included an exact copy of Baker's plate 14. As Baker's book dates from well after the death of Joblot, there can be no doubt that the blame for the plagiarized nature of the 'new' material added to the 1754 edition lies with the publisher. Notably, the publisher also changed the title (Fig. 7) giving primacy to microscopical observations, rather than microscopes: "Observations d'Histoire Naturelle Faites Avec Le Microscope, sur un grand nombre d'insectes, & sur les animalcules qui se trouve dans les liquers préparés, & dans celles qui ne le font pas, & avec la Description & Usages des différens Microscope, etc.". What would motivate a publisher to reprint Joblot's 36--year--old treatise but add material on insects, plants and mineral salts from old but well--known works? Likely it was the appearance in 1754 of a French edition of Henry Baker's "The Microscope Made Easy", a true best seller of the time [START_REF] Turner | FRS: founder of the Bakerian lecture[END_REF]. According to [START_REF] Gottdenker | Francesco Redi and the fly experiments[END_REF], Baker obviously had modeled his book after Joblot's 1718 treatise. By 1754, The Microscope Made Easy had already gone through 4 editions in English and contained much material on insects, plant structure, and mineral salts. While Joblot's work was published in two editions in France, it likely became only widely known beginning in 1746 when his observations on microscopic organisms were translated into English and appeared with some of his illustrations in George Adam's controversial yet popular book "Micrographia Illustrata" (Fig. 7). The Adams' book appears to have been quite popular as it went through 4 editions, with the last edition printed in 1771. The history of the book is mixed up with that of Henry Baker's The Microscope Made Easy. Adams was accused of copying large parts of Baker's book, and publishing a book largely to sell his own microscopes (see [START_REF] Dolan | Unmasking "The eldest son of the father of protozoology[END_REF]. Nonetheless the two books co-existed and both went through several editions. In Adams' book, only a small sample of Joblot's illustrations are given. Unfortunately for Joblot's reputation, the few samples provided prominently included two of his most ridiculed illustrations, the vinegar eel and the satyr masked organism. Thus, the most widely known illustrations of Joblot were probably those in the Adams book, which included contentious figures.

A note on the supposed discovery of the contractile vacuole

The discovery of the contractile vacuole has been repeatedly attributed to Louis Joblot. Both the original 1718 treatise has been cited as containing a description of what is now known as a contractual vacuole (e.g., [START_REF] Woodruff | Louis Joblot and the protozoa[END_REF][START_REF] Wichterman | The Biology of Paramecium[END_REF] as well as the 1754 edition (e.g., [START_REF] Calkins | The Protozoa[END_REF]. Unfortunately, none of the citing articles give any details as to where the description might be found. [START_REF] Patterson | Contractile vacuoles and associated structures: their organization and function[END_REF] stated that a critical reading of Joblot 1718 fails to support the existence of a first observation. The only texts which might be construed as perhaps referring to an organelle now known as the contractile vacuole are mentions of an apparent beating heart in several organisms, but in agreement with [START_REF] Patterson | Contractile vacuoles and associated structures: their organization and function[END_REF], none are clearly identifiable today as describing a contractile vacuole in a ciliate.

Conclusions

Hopefully shown here is that Louis Joblot was much more than an imitator of Leeuwenhoek. Joblot conducted the first controlled experiments to examine the effects of heating media on the subsequent development of microbial populations. Dobell described the experiments as truly extraordinary for their time [START_REF] Dobell | A protozoological bicentenary: Antony Van Leeuwenhoek (1623--1723) and Louis Joblot (1645--1723[END_REF]. While Leeuwenhoek never shared his microscopes, Joblot was a promoter of microscopy, providing designs of microscopes, and instructions for their use. Joblot's observations and illustrations have been treated as belonging to the 1750's rather than Leeuwenhoek's era. Dismissed by some later workers such as Saville Kent and Dobell, Joblot's microorganisms were carefully catalogued by others such as O.F. Müller, C.G. Ehrenberg, F. Dujardin and O. Bütschli. Joblot freely admitted to naming the microorganisms he observed with names of known organisms and objects, many of which such as bagpipes, slipper, and crested chicken, appear fanciful today. Some of his illustrations were indeed embellished, as he stated, to show what he thought likely existed such as eyes and mouths of vinegar eels. On the whole, Louis Joblot should be remembered as a pioneer microscopist who made important contributions to protistology.

Figure 1 .

 1 Figure 1. Joblot's microscopes. A. A new microscope design, in profile and head--on, and the components of the microscope. The details given allowed construction of the microscope by suppliers of telescopes and navigation instruments. B. Another new design for a hand held microscope with an ergonomic handle, photograph of the microscope held by the Musée des Confluences (from Jacomy 2011). C. An engraving, from the title page of the second volume on his observations of microorganisms, reputedly shows Joblot holding one of his hand--held microscopes up to the window in his laboratory.

Figure 2 .

 2 Figure 2. Plates 1--4. A. The top left plate show 'eels' found in various types of vinegar. Inclusion of eyes and a mouth in the drawings damaged Joblot's reputation. B. The top right plate shows microorganisms found in infusions of peppercorns. In the plate, the depiction labeled '*' was credited by[START_REF] Ehrenberg | Die Infusionsthierchen als Vollkommene Organismen. Ein Blick in das Tiefere organische Leben der Natur[END_REF] as the first depiction of the species he called Oxytricha pellionella, now known as Tachysoma pellionellum[START_REF] Müller | Vermium Terrestrium et Fluviatium, seu Animal Infusorium, Helminthicorum et Testaceorum, non Marinorum, Sucintcta Historia[END_REF] Borror, 1972. The same drawing is also reputed to show a stage of conjugation[START_REF] Baker | The Cell--theory: a restatement, history, and critique: Part IV. the multiplication of cells[END_REF]. C. The bottom left plate shows items and organisms from an infusion of séné, a small flowering plant. D. The bottom right plate shows forms from the mantle cavity of oysters (top half), all described as 'baby oysters' and forms found in infusions of oeillets, another flowering plant.

Figure 3 .

 3 Figure 3. Plates 5--8. A. The top left plate shows microorganisms found in infusions of a variety of vegetable matter. The label *1 on the drawing labeled 3 indicates the illustration noted by Ehrenberg (1838) as part of the original description of Cyclidium glaucoma. The *2 on fig. 4 indicates that the illustration was noted as part of the original description of Glaucoma scintillans. B. The top right plate shows 'the most remarkable' organisms found in a variety of infusions. It includes an illustration that would become famous, the aquatic animal with a mask of a human face on its back (drawing labeled 12 in the plate), damaging Joblot's reputation. The illustrations 2, 3 and 5 labeled *1, *2, *3,

Figure 4 .

 4 Figure 4. Plates 9--12. A. The top left plate depicts "aquatic pomegranates, crowned and bearded", now known as rotifers. B. The top right plate show the organisms found in infusions of oak wood. Drawing in plate labeled 6 and 15, noted here *1, *2, were credited by Ehrenberg as the first depictions of, respectively, Uroleptus piscis and Euplotes charon. The drawing below the illustration 8, marked A--C--B, was named the slipper by Joblot, and would later be ridiculed. C. The bottom left plate shows the organisms observed in infusions of oak bark, probably all rotifers. D. The bottom right

Figure 5 .

 5 Figure 5. The most ridiculed illustrations of Joblot. The left panel is a vinegar eel from Plate 1, shown with eyes and a mouth. The middle panel shows the aquatic animal with a mask of a human face on its back from Plate 6. The right panel shows the organism Joblot named the slipper, now recognized as Paramecium from Plate 10.

Figure 7 .

 7 Figure 7. Publications of Louis Joblot's Observations and Illustrations from 1718 to 1754. The left panel shows the cover of Joblot's 1718 treatise. Note the primacy given in the title to 'descriptions and uses of several new microscopes'. The middle panel shows the cover of Adams' 1746 Micrographia Illustrata, a popular book on microscopy, which included translations of some of Joblot's observations and illustrations of microorganisms (indicated within the added square). The right panel shows the title page of the 1754 re--edition of Joblot's treatise. It included material added on insects, plants, and mineral salts and was published 21 years after Joblot's death. Note the primacy in the title given to 'observations of natural history' rather than microscopy.
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