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Abstract 
Charles Darwin’s microscopical work and the instruments he used for it during his famous voyage on HMS 

Beagle and afterwards, have previously been discussed in depth by several scholars. Darwin himself referred 
to select aspects of his microscopy during the expedition in several of his post-journey publications. 
Previously, scholars have assumed that the work was performed on only one, then relatively modern type of 
microscope recommended to Darwin by Robert Brown. However, Darwin took with him on the voyage 
another microscope that has seemingly escaped the attention of scholars. This was a Withering-type botanical 
microscope, invented about half a century before for botanical field dissections by William Withering. An 
awareness of the features of that particular instrument is important as it illuminates some methodological 
aspects of Darwin’s early microscopy techniques, as well as illuminating a special relationship between 
Darwin’s ancestors and that particular instrument. 

 
Microscope history, Charles Darwin, Erasmus Darwin, William Withering, Lunar Society, HMS Beagle. 

 

 

1. Introduction1 

Charles Darwin’s microscopical work, and the 

instruments he used for it during his famous 

voyage on HMS Beagle (1831-36) and 

afterwards, have previously been discussed in 

depth by several scholars (Ford, 1985, pp. 160-

164; 2009; Burnett & Martin, 1992; Jardine, 

2009a; 2009b). Darwin himself referred to select 

                                                           

1

 I wish to thank Annie Kemkaran-Smith and Amy Crossman of English Heritage for their collaboration and for permitting me to 

study Darwin’s microscopes at Down House. Thanks are also due Rebecca Storr and Boris Jardine of the Science Museum in South 

Kensington, London, for allowing me to study Withering microscopes in its storage facility at Blythe House. I also wish to thank Josh 

Nall of the Department of History and Philosophy of Science, University of Cambridge, curator at the Whipple Museum, and Lucy 

Blaxland, Collections Manager at the Museum of the History of Science in Oxford, for their collaboration and for allowing me to 

study the microscopes there. Anna Jones of the Whipple Library at the University of Cambridge and Jennifer Dumbleton at the 

library of the Museum of the History of Science, supplied invaluable assistance by allowing me access to relevant rare books from the 

Libraries' collections. I am grateful to Joseph Zeligs of Bethesda, MD, and Boris Jardine of the Science Museum, London, for fruitful 

discussions they engaged in with me on this subject. Dr. Zeligs also provided me with useful information from his database of historic 

microscopes, especially on the distribution of some surviving Withering microscopes. Thanks also are due Dr. Eliot Braun for his 

useful comments and editing of this paper. 

All photographs except Fig. 4B were taken by the author. Figure 1 is published here with permission of English Heritage, The Darwin 

Collection at Down House. Figure 3: A, C and figure 4: A are published by permit from the Science Museum, London. Figure 4B 

was kindly supplied to me with permission for use in this paper by Joseph Zeligs. 

aspects of his microscopy during the expedition 

in several of his post-journey publications 

(Darwin, 1839; 1846). Previously, scholars have 

all assumed that the work was performed on 

only one, then relatively modern type of 

instrument. However, it appears that another 

microscope that Darwin took with him on the 
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voyage has seemingly escaped the attention of 

those scholars. An awareness of its features is 

important as it illuminates some methodological 

aspects of Darwin’s early microscopy 

techniques, as well indicating a special 

relationship between Darwin’s ancestors and 

that particular instrument. 

 
Figure 1: Darwin’s Withering-type microscope of his Beagle 
voyage (photo by the author with permission from English 

Heritage, The Darwin Collection at Down House). 

Together with many additional articles of 

Darwin’s from the time of the Beagle voyage and 

later, that microscope is currently deposited at 

Down House, Kent, England, the former home 

of the scientist and his family. Known as a 

“Withering-type Botanical Microscope” (Clay & 

Court, 1932, p. 71; Turner 1981, p. 34), it is a 

small instrument of approximately 6 x 3.5 cm, 

fashioned of ivory and brass, that has a pocket-

sized, double magnifier housed in a small 

cylindrical etui of wood covered in black leather. 

Attached to its lid is a yellowing (once originally 

white) sticker with an inscription in black ink 

reading: “Microscope used by C D on Beagle” 

(Fig. 1). It is registered with the English Heritage 

Identification Number: 88202339 and is part of 

the Darwin Collection at Down House.  

The microscope is recorded to have been given 

to the British Museum in 1909 by the second 

son and fifth child of Charles and Emma 

Darwin, Sir George Howard Darwin (1845-

1912), Professor of Astronomy and 

Experimental Philosophy at Cambridge 

University, who was born in Down House and 

lived there for 17 years until he commenced his 

studies in 1863 at St John’s College, Cambridge. 

Details of the provenance of the microscope, as 

registered by the British Museum in 1909, 

indicates the donor’s father to have been the 

sole previous owner. Reportedly, Sir George 

Howard Darwin himself, added the sticker on 

the case of the microscope before donating it to 

the museum. The reason for the donation on 

that year was most likely the establishment of the 

Downe House School for girls in 1907 by Miss 

Olive Willis (Atkins, 1976, pp. 106–10). 

Charles Darwin’s belongings were cleared with 

objects bearing historical significance being 

donated to the British Museum, including this 

object. Therefore, the association of this 

microscope with the Darwin family is not a 

matter of interpretation by an overzealous 

curator, labeling a museum artifact. The 

instrument is currently exhibited in the Down 

House in Beagle Voyage Room 2 (Exhibit 5) 

together with additional paraphernalia from 

Darwin’s travels. 

The “Withering-type” was a single microscope 

that included two lenses (one from Darwin’s 

instrument is now missing) set into ivory (as in 

Darwin’s instrument) or brass discs connected 

by two or three brass pillars, with a third disc 

between, a stage for specimens. On this type of 

microscope focusing is achieved either by 

screwing or sliding the lenses up or down within 

their surrounding discs, or by sliding the stage 

up or down along the pillars. Special holes 

between the two outer facing discs and in the 

stage disc were used to store one or more of the 

following tools: a small scalpel, a dissecting 

needle and a pair of tweezers.  

Before properly discussing the role of this 

microscope in Darwin’s toolkit and his work in 

the context of the Beagle’s voyage, it is necessary 

to survey the history of the Withering-type 

microscope in general and what may well be the 

history of this specific microscope. 
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2. The Withering-type microscope: background, typology and chronology 

2.1. Introduction of the Withering Microscope 

The “Withering-type Microscope” is named for 

its inventor, Dr. William Withering (1741-

1799), an English physician and botanist who 

graduated with a degree in medicine 1766 in 

Edinburgh. After graduation Withering was 

appointed physician at the Stafford Royal 

Infirmary, where he came to know Charles 

Darwin’s grandfather, Erasmus Darwin (1731-

1802), a renowned naturalist, poet, botanist, and 

medical doctor. In 1775 Withering, at the 

prompting of Erasmus Darwin, was appointed 

physician at Birmingham General Hospital. 

From that time Withering became an active 

member of the Lunar Society, together with 

Erasmus Darwin and other celebrated figures. 

The society was a Birmingham-based, informal 

organization of prominent intellectuals, natural 

philosophers and industrialists from the English 

Midlands, active between ca. 1760 and 1810. 

The name given to the society reflects the habit 

of members regularly meeting every Monday 

closest to the full moon, an aid to finding their 

ways back home at night.  

After the early death in 1775 of the society’s 

chairman, Dr. William Small, Withering, on 

Darwin’s recommendation, was appointed 

Small’s successor (King-Hele, 1963, p. 25; 1981, 

pp. 68-71). Inspired by the taxonomical work 

and systematic classification of Carl Linnæus 

(1707-1778), Withering (1776) applied the 

Linnaean taxonomical system of classification to 

British plants in a seminal, two volume work, A 
Botanical arrangement of all the vegetables 
naturally growing in the British Isles 
(henceforth: Botanical Arrangement). This 

work remained in use in thirteen subsequent 

editions, the last of which was published in 1877; 

thus functionally “surviving” its author by many 

decades (Lee, 2001).  

Withering, the son of an apothecary, also 

researched effects of plants and herbs in medical 

treatments, particularly in the use of 

foxglove (Digitalis purpurea) for treatment of 

heart disease. Those results he published in 

1785 in a second major work: An account of the 
Foxglove, and some of its medical uses: with 
practical remarks on dropsy, and other diseases. 

In the general spirit of the Lunar Society, 

Withering expressed much sympathy for the 

French Revolution, as did also Joseph Priestley 

and Erasmus Darwin (McNeil, 1987, pp. 65-67). 

Figure 2: Withering’s botanical microscopes as they appear in the literature. A. from Withering, 1776. B. from Adams, 1787. C. from 
Quekett, 1848. 

http://en.wikipedia.org/wiki/Erasmus_Darwin
http://en.wikipedia.org/wiki/Erasmus_Darwin
http://en.wikipedia.org/wiki/Midlands_Enlightenment
http://en.wikipedia.org/wiki/Full_moon
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Consequently, Withering was forced to leave 

the city after the “Birmingham Riots” of July 

1791, when a mob demolished Priestley’s house 

and other properties. Withering, who for many 

years suffered from tuberculosis, actually found 

some degree of comfort in the warmer climate 

of Portugal. However, in 1794 he returned to 

Birmingham but his health deteriorated and he 

was forced to cease practicing medicine. He 

died in 1799 from complications of the disease 

(Lee, 2001).  

The earliest reference to a small botanical 

microscope of Withering’s design appeared in 

the first edition of his Botanical Arrangement 
(Withering, 1776, pp. 848-852, Fig. 2). There, 

Withering indicated this microscope was 

developed for field dissections of flowers and 

other plant parts. The instrument was described 

as follows (for details see Fig. 2: A):  

The Botanical Microscope. a.a. The stage, 
upon which the objects to be viewed and 
dissected are placed. b.b. c.c. Circular brass 
cells, containing lenses of different 
magnifying powers. These lenses slide higher 
or lower, to adapt the focus to distinct vision. 

Either of the lenses may be taken out 
occasionally and held in the hand. In the 
stage a.a. are the holes to contain the 
instruments figured in the preceding plate. 
The best way to use the microscope is to set 
it upon a table, of such a height that the eye 
can be applied with ease, almost close to the 
lens. The elbows resting upon the table, the 
two hands will be steady, and at liberty to use 
the dissecting instruments. The microscope 

stands upon either end, according as you 
want to use the greater or the lesser 
magnifying power.  

The figure shows a small microscope with three 

horizontal brass discs affixed to three vertical 

pillars to form a cylindrical framework. The 

three instruments shown in the previous figure, 

two dissecting needles with ivory handles and 

one pair of tweezers, can be set upright into 

holes in the discs. From the published drawing 

it may be deduced that the lenses were set within 

short brass sleeves that enabled the separate 

movement of each one of them for focusing, 

while the stage was fixed to the pillars.  

Figure 3: Withering’s cylindrical pattern of the botanical microscope: A. Ivory with two brass pillars (Science Museum, London, 
298144). B. Brass with two pillars and horn stage (author’s collection, YG-130) C. All-brass early form with three pillars and perforated 

stage (Science Museum, London, 1921-764). C. An improved model of ca 1830, having a substage tilting mirror and three stacking 
objectives (author’s collection, YG-109). 
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To the best of the author’s knowledge there is 

no surviving example of this exact design. Close 

relatives of this type do exist though, made 

either completely of brass or of ivory with brass 

pillars. From available data it seems plausible 

that models made of ivory with solid stages that 

enable inspection of objects only under 

reflected light should be considered earlier 

types. Of these, that having three pillars, 

including Darwin’s microscope, is the earliest 

and probably dates to very near the introduction 

of this design, ca 1776. A later type has only two 

pillars.  

The author is aware of only two other recorded 

specimens of the three-pillar ivory type still in 

existence. One, in the collection of Joseph 

Zeligs of Bethesda, MD, USA, has a fixed stage 

as in Withering’s original design; the other with 

a sliding stage is in the Giordano collection 

(Giordano, 2012, pp. 148-149). Darwin’s 

microscope also has a fixed stage, with focusing 

achieved by turning the ivory discs holding the 

lenses within their threads. It seems that 

Withering’s original fixed stage design had 

serious drawbacks since the focusing distance 

was limited by the short ranges of the threads, 

making inspection of thicker specimens 

practically impossible. Those limitations were 

rapidly overcome by the introduction of a 

version with a movable stage, where focusing is 

achieved by sliding the stage up and down the 

pillars in an attached brass sleeve. This scheme 

continued to be in use from then on throughout 

the decades of development of this microscope 

type. Notably, most of the surviving ivory 

specimens have only two pillars supporting a 

sliding stage and not three with a fixed stage as 

in Darwin’s microscope.  

In the microscope collection of the Science 

Museum, London (Fig. 3: A), there are two such 

examples (Bracegirdle, 2005, Nos. 7/4, 7/9). 

Observing the assumed developmental trend of 

this microscope, the two pillar type seems to be 

a somewhat later, more advanced version 

intended to make the stage more accessible to 

dissection tools. Several more examples of this 

type are known from other collections. This 

suggested evolution would make Darwin’s 

microscope with its three pillars and solid stage 

at fixed position one of the earliest existing 

specimens of the Withering-type Microscope 

and the one closest to the configuration of the 

inventor’s original, 1776 design.  

Although the differences with the initial model 

noted above seem to be somewhat later 

developments from the original design, it is 

difficult to determine in exact years each of the 

evolutionary stages this type of microscope went 

through in what appears to have been a pattern 

of gradual development. Nevertheless, some 

tentative dates in that sequence may be 

suggested for several models. Ivory models can 

be tentatively dated to 1776-1785, as by 1787 a 

newer model with a hollowed stage in an all-

brass configuration already predominated. 

Hence it may be assumed that the type of 

microscope used by Darwin was extremely 

short-lived and appeared approximately 

between the introduction of the original 

Withering-type Microscope about 1776 and the 

early 1780s. It was to be followed by a three-

pillared model with sliding stage, which in turn 

was replaced by a two pillared type in ivory. In 

turn, it was followed by the brief appearance of 

a transitional brass model but with solid stage of 

ivory or horn (Fig. 3: B). This version is 

extremely rare and must have been produced in 

very small numbers. By 1787 all these varieties 

were not recorded anymore in the literature.   

From about the mid-1780s on, we witness the 

predominance of the all-brass model with a 

central aperture in the stage (Fig. 2: B-C). A fine 

example of this last type from the Science 

Museum, London, is presented in Fig. 3: C 

(Bracegirdle, 2005, No. 7/1). As different 

examples of these were presumably made by a 

number of manufacturers over a relatively 

lengthy period of time, there is no clear linear 

pattern of development, although an overall 

pattern of changes may be discerned. The pre-

19
th

 century models seem to have been fewer in 

number and exhibit a systematic evolutionary 

trend. In later times it is possible that some 
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advancements were made concurrently by 

different manufacturers.  

In terms of absolute chronology, there is a 

terminus ante quem for the two-pillared, all-

brass model with hollowed sliding stage type. 

This improved design was illustrated by George 

Adams Jr. (1787, Pl. VI Fig. 1) in his book 

Essays on the Microscope (Fig. 2: B). 

Accordingly, we may tentatively date it to ca 

1785, slightly earlier than the publication. 

Adams’ text attributes that model to Withering 

and describes it as having two brass plates 

attached by two pillars with a mobile stage with 

“two little sockets that are fixed to it.” Two 

different strength lenses are mentioned, one of 

which is removable and retains accessory tools. 

Yet Adams (ibid, p. 124) notes that the oval-

based botanical microscope, subsequently 

produced by W & S Jones (Giordano, 2012, pp. 

156-157), surpasses Withering’s in that “This 
pocket instrument… is by most naturalists 

deemed preferable to Dr. Withering’s, being 
equally simple, more extensive in its application, 
and the stage unencumbered…” 

 

2.2. Later models of the Withering microscope 

Despite the evolution Withering’s microscope 

underwent, it seems that the original inventor 

was not very happy with his own design. In the 

second edition of his Botanical Arrangement, 
published in 1792, the same figure of the 

microscope as that in the initial edition appears, 

but with a different caption, stating as follows 

(Withering, 1792, Pl. XII):  

The microscope figured in this plate having 
been found to occupy too much space in the 
pocket, to stand too unsteady when in use, 

and to have the handles of the instruments 
too short; another instrument is now sold by 
the publisher, and may be had from the 
different booksellers, price 10s. 6d. in which 

Figure 4: Withering’s second pattern of the botanical microscope: A. Three pillared pattern with a screw-in lens for focusing (Science 

Museum, London 1985-224/14). B. One pillared pattern with a milled knob on the stem for focusing (private collection, USA). C. 

The one pillared pattern microscope as it appears in Withering, 1801 (fourth edition of Withering, 1776). D. Typical Wilkinson-type 
coin balance of the Birmingham style of ca 1780-1817 (author’s collection YG-091). 
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all these inconveniencies are obviated. The 
separate glass in the ivory cell is intended to 
be used as a hand magnifier. The fixed glass 
at the top of the instrument is to be turned 
round until its focus be properly adjusted to 
the object laid upon the stage, and a distinct 
vision obtained; and then if a dissection is 
requisite, it may be done with great steadiness 

and exactness…. 

While this description is unaccompanied by any 

illustration of the new model, it perfectly 

describes the type of folding or book-form 

microscope presented in Fig. 4: A, from the 

collections of the Science Museum, London 

(Bracegirdle, 2005, No. 7/25), in which the 

microscope would spring up when the case was 

opened. Because a form of this entirely new 

folding design is recorded in a later edition of 

Withering’s Botanical Arrangement, this type 

can be securely related to the description in the 

second edition. The initial form of the folding 

type seems to have been retailed for a very short 

time, since only five examples are known today 

(J. Zeligs, personal communication).  

In that context we should bear in mind that the 

second edition of Withering’s Botanical 
Arrangement appeared after the Birmingham 

riots forced its author to leave England for 

Portugal. Possibly some few microscopes of that 

type were manufactured and traded for a brief 

period of time before those events, but it may 

also be assumed that while away from England, 

Withering was obviously out of contact with the 

publisher; a possible explanation for the lack of 

an illustration of the newly designed microscope 

and the very brief description of it.  

Available data clearly indicate some design 

changes from the original blueprint for 

Withering’s folding model were implemented in 

later versions. In the third edition of A Botanical 
Arrangement (Withering, 1796), when 

Withering was again in Birmingham, the new 

design was advertised by the publisher for 15s. 

It used the first paragraph of the microscope’s 

description from the second edition, but no 

illustration accompanied the advertisement. 

Only in the fourth edition (Withering, 1801, Pl. 

XII) was an illustration of the microscope added 

(Fig. 4: C). Notably, William Withering died in 

1799 and this first illustration of the new type 

appeared only nine years after its original 

description was published and two years after 

the inventor’s death. However, the microscope 

in the 1801 illustration is not the first three-pillar 

folding model, but a later type (Fig. 4: B), known 

today from dozens of examples found in 

different collections (J. Zeligs, personal 

communication). They have single pillars, with 

draw focus or screw focus of the stage and chains 

or rods supporting their pillars. Removal of two 

pillars was apparently intended to ease access to 

the stage during dissection, but did render the 

stage less stable. In a simulated dissection of 

flowers by the present author on two such 

microscopes from his own collection, it became 

evident they were barely practical for the task. 

As Ford (1985, p. 119) has noted, one may 

wonder whether indeed Withering performed 

any of his own dissections on such an 

instrument. 

It should be noted that Withering’s second, 

folding design was strongly linked with another, 

albeit entirely unrelated invention whose 

manufacture flourished in his hometown. 

Towards the beginning of the 1780s, Anthony 

Wilkinson of Kirby near Liverpool (later to 

work in Ormskirk) invented the folding gold 

balance to help meet a need for accurate 

Figure 5: William Withering and the front page of the first 
edition of Botanical arrangement (1776) 
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weighing owing to a new governmental 

proclamation issued by the Solicitor of the Mint 

regarding the official and allowed weight of the 

gold Guinea (Crawforth, 1979, pp. 8-15). 

Because of the common habit of “clipping” the 

edges of those gold coins and the abundance of 

counterfeits, gold coins had to be weighed 

during every transaction and Wilkinson’s 

balance provided an efficient means of doing so. 

The new balance for gold, housed in an 

elongated rectangular folding mahogany case 

(Fig. 4: D), was designed so that the brass 

instrument would spring into position when the 

lid of the case was opened, at the same time 

exposing a sheet of paper with printed 

instructions usually glued to the inner face of the 

lid. The case was typically cut from a solid block 

of wood, with an attached, fitted wooden lid that 

pivoted into place. All those external features 

also characterize Withering’s folding type of 

botanical pocket microscope. The popularity of 

Wilkinson’s balances rocketed and very quickly 

his invention was plagiarized by several 

competitors, especially by a group of 

manufacturers working under a single roof in 

Birmingham (Crawforth, 1979, pp. 15-20, 23).  

Clearly the similarity between Withering’s 

folding type of botanical microscope and the 

Wilkinson-type gold balances was anything but 

coincidental (McComirck & Turner, 1975, p. 

63). It may be assumed with considerable 

certainty (though we have no records for it) that 

the same workshops constructed Withering-

type Microscopes; their cases were made exactly 

by the same method. The microscopes also 

share a degree of crudeness that characterises 

the Birmingham produced balances. This is not 

unexpected as Withering, as many other 18th 

century microscope inventors, was only the 

designer of his instrument. Production was 

outsourced to one or several sub-contractors, 

while the product was advertised and sold by a 

third party, in this instance a publisher. As 

Morrison-Low (2007, pp. 104-110) indicates, 

Birmingham’s production of scientific 

instruments during the 18
th

 century was 

characterized by many small workshops acting 

as agents and subcontractors, which had the 

ability to change rapidly from producing one 

commodity to another. With the migration of 

several optical instrument makers from London 

in the hope of opening new markets, the entire 

instrument could be produced by several 

workshops, which explains the type’s rapid 

changes and variations over the short period of 

its existence. 

The manufacture of balances for weighing gold 

only flourished for a limited period and then 

went into decline with manufacturers branching 

out into production of other items. Eventually 

production of balances was completely 

abandoned when in 1817 the government 

introduced the sovereign, which triggered the 

introduction of another type of balance 

(Crawforth, 1979, pp. 28-35). In light of the 

interpretation regarding the association between 

the manufacture of the Wilkinson-type balances 

in Birmingham and Withering’s folding type of 

botanical microscope, it appears that the latter’s 

production was simultaneously halted with that 

of the balance. Likely evidence of this in the fifth 

(1812) and sixth (1830) editions of Botanical 
Arrangement, which lack any references to a 

botanical microscope, although in the 1830 

edition there is an advertisement for a 

Withering type microscope made by Beilby, an 

optical instrument maker of Clare Street, 

Bristol. But that was of the cylindrical type, not 

the folding type.  

By contrast, the cylindrical type of microscope, 

already abandoned by Withering prior to 1792, 

remained popular well into the first half of the 

19
th

 century, with innovative improvements that 

turned it into an efficient pocket appliance. In 

later types the lower lens was removed and 

replaced by a mirror, while fine focusing was 

accomplished by screwing the upper lens into its 

disc. A sliding stage was used for coarse 

focusing. In 1830 this microscope design was 

described by Brewster (1830, pp. 219-220) in 

Vol. 14 of the Edinburgh Encyclopaedia, with 

accompanying short description and illustration 

copied from George Adams Jr.’s book of exactly 

33 years earlier, as well as the reference to the 
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(by then long outdated) first form of the Jones-

type Botanical Microscope. However, no 

reference at all was made to the second, folding 

type that Withering advocated. 

In this regard we must also treat the depiction of 

Withering’s first model as late as 1848 in John 

Thomas Quekett’s (1848) Practical Treatise on 
the Use of the Microscope, where it appears 

with a dissecting scalpel, dissecting needle and 

tweezers, and mirror instead of the lens at the 

base (Fig. 2: C). That microscope was said to be 

“recommended by Dr. Withering… its chief 
merit being its simplicity”. Quekett (1848, p. 25) 

noted that the same form was still being 

produced at that time. However, the references 

by Brewster and Quekett are to earlier forms, 

not to the types contemporaneous with the 

publications. Types made during the 19
th

 

century had many variations and were all of 

brass, and associated with diverse tools, lenses 

and configurations. Later models had two or 

three stacking lenses on top, often had tilting 

mirrors below their stages and were likely 

equipped with a live-box and stage forceps (Fig. 

3: D). There were even versions including 

compound body tubes. Those microscopes 

were still produced to some extent into the 

second half of the 19
th

 century with the latest 

advertisement for one known to us from an 

1885 sales catalogue (Fig. 6) (Negretti & 

Zambra, 1885, p. 256). Other instruments, 

initially developed in the 18
th

 century, within the 

same catalogue, include a W & S Jones-type 

Pocket Naturalist or Flower Microscope.  

Nevertheless, when in 1831 Darwin assembled 

his toolkit for the Beagle voyage, various brass 

cylindrical forms with stackable top lenses were 

the current types of Withering’s microscopes 

available. From all the above information it is 

evident that the second microscope that Charles 

Darwin took with him on the Beagle voyage, 

together with the “aquatic” microscope made by 

Robert Bancks (Burnett & Martin, 1992, pp. 

609-611; Ford, 2009), was an antiquated, 

virtually primordial form of the Withering-type 

dating to approximately 1780. In short, Darwin 

outfitted himself with a microscope that was fifty 

years old, which had been made about three 

decades before he was born. Darwin’s selection 

requires some further explanation since in those 

decades that kind of microscope had gone 

through the long evolutionary process described 

above. Certainly, by the time of his journey, 

more refined and more practical versions were 

available. In order to understand his choice one 

must return to the Withering and Darwin family 

narrative and search for the origin of the 

microscope under review in this domain.  

 

3. The Withering microscope in context of late 18th - early 19th century research 

The introduction of Withering’s botanical 

microscope during the last quarter of the 18
th

 

century did not occur in a void; other 

developments in the history of the microscope 

were also afoot. Though the 18th century has 

been often regarded by past historiographers as 

an intermediary epoch in the evolution of the 

microscope as a scientific tool, modern research 

is gradually changing this view (Ratcliff, 2009, 

pp. 2-3, with references). Despite the obvious 

employment of microscopes as a leisure pursuit 

for a bored aristocracy, both at home and in the 

Figure 6 Withering’s late model microscope (left) in the 1885 
sales catalogue by Negretti and Zambra. 
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open, several key developments were driven by 

the needs of science.  

The best example, also relevant for our 

discussion, is the development of the so-called 

“Ellis Aquatic Microscope”, a type inspired by 

the scientific work of the Irish naturalist John 

Ellis (1710-1776). Because Ellis was highly 

regarded by Carl Linnæus, who called him “one 

of the brightest stars of natural history”, this 

design readily became familiar to Linnæus who 

employed it for his study of the flora and fauna 

of Lapland. Based on an earlier form of a single 

microscope with great portability and a large flat 

glass stage for the examination of unprepared 

biological material, developed by John Cuff 

(1708-1772) in the 1740’s, that design was later 

refined by Cuff to become a generic type of a 

naturalist’s microscope.  

Ellis was desirous of obtaining a microscope of 

high portability and an ability to follow activity of 

corallines and other aquatic organisms such as 

the hydra, which could be held in a watch glass 

placed atop the microscope stage. The first 

example of this kind was designed by Cuff in 

1752 (Giordano, 2012, pp. 84-88), and later 

advertised as “a double and single microscope 

very convenient to view all sorts of objects”. 

Although a dichotomy between an ‘aquatic’ and 

a ‘botanical’ microscope was often made, mainly 

with regard to the shape of the glass on the stage 

(convex vs. flat respectively), this slight 

difference was evidently regarded as 

insignificant by naturalists such as Linnæus, who 

used the Ellis aquatic microscope as a multi-

purpose instrument to examine almost 

everything that came to hand (Ford, 1985, pp. 

112-118). 

It seems that Withering designed his botanical 

microscope about two decades later with the 

objective in mind of creating the most compact 

aid for field dissections. While the aquatic and 

botanical microscopes of the 2
nd

 half of the 18
th

 

century were usually highly portable, collapsing 

or dismantling into their ray skin-coated cases, 

Withering’s microscopes of the two major 

designs were particularly minute instruments 

ready for instant use without any preparation. 

Notably, Withering did not intend his 

microscopes exclusively for botanical studies but 

rather recommended them for general use by 

the naturalist in the field. This is best evidenced 

by the instruction pages glued on the inner cover 

of the cases in his second series of microscopes, 

which state: “The Botanical Microscope… may 
also be used advantageously for the inspection 

of insects, shells, crystallizations, minerals, &c.” 

This recommendation is repeated decades later 

in a memoir volume, published in 1822 by 

Withering’s son, William Withering Jr. (1775-

1832), where the microscope is described in 

these words: “He now contrived a microscope 
more portable and convenient than any 
previously constructed. It has since been 
improved, and is particularly adapted to the 
examination of the minuter parts of plants, 
insects, crystallizations, and minerals” 

(Withering, 1822, p. 39).  

Indeed, the use of such a microscope is hinted 

at in what to the best of the author’s knowledge 

is the earliest evidence of a microscopical study 

of archaeological materials. In an exchange of 

letters in 1797-8 between Withering and James 

Norris Esq. of Nonsuch-House, Devon, 

discussing Stonehenge, the analysis of stones 

from an assumed altar at the center of the site is 

described. In this context, Norris alludes to an 

examination under the microscope of unknown 

micaceous minerals from the altar stones in 

search of evidence for mortar or binding 

materials (Withering, 1922, 218). Although the 

type of microscope is not indicated, it is 

obviously a low-magnification portable 

instrument using reflected light.   

Therefore, it is suggested, that despite 

definitions such as ‘aquatic’, ‘botanical’, 

‘entomological’ etc., appended to descriptions 

of late 18
th

 to early 19
th

 single microscopes, they 

were not actually conceived as narrow purpose 

instruments. Their very portability indicates 

they were intended for versatile use by 

naturalists who, in turn, were often expected to 

employ them for investigating broad ranges of 

features in revealing the natural history of the 

earth. As noted below, this general approach 
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may very well be the background to the selection 

of the small Withering microscope by Charles 

Darwin for his Beagle voyage several decades 

later.  

 

4. William Withering and the Darwin family 

Although Dr. William Withering died almost 

ten years before the birth of Charles Darwin, his 

history was closely intertwined with that of other 

members of the Darwin family. As noted above, 

while in Birmingham and having been 

acquainted with Erasmus Darwin, Withering 

became a member of the Lunar Society along 

with Josiah Wedgwood, James Watt, William 

Small, Joseph Priestley, Matthew Boulton, and 

others (Uglow, 2002). Of those individuals, 

Darwin, Withering and Small all shared a 

particular interest in optical instruments 

(McNeil, 1987, p. 11). 

Withering’s Botanical Arrangement, first 

appearing in 1776, was accepted with some 

restraint by Erasmus Darwin. In a hasty letter to 

Withering, Darwin suggested a shortened name 

for the book, which Withering did not accept. 

Moreover, after the publication, Darwin 

accused Withering of bowdlerization by arguing 

that the book was not faithful to the Linnæn 

system’s sexual terminology as it used modified, 

“more polite”, English words rather than direct 

translations of the original terms (King-Hele, 

1981, p. 146; Fara, 2012, p. 72). Withering, 

acknowledging that in the 18
th

 century the study 

of botany was generally considered a feminine 

province (George, 2005; 2007, pp. 55-59), 

attempted to soften Linnæus’ sexist Latin terms 

and to adjust them to the “delicate minds of 

women”. Darwin regarded that approach as 

unscientific and unethical, but nevertheless the 

emergence of Botanical Arrangement clearly 

raised his own interest in botany to such a point, 

that he became entirely engaged in botanical 

studies during the following years. Thus, it is 

very likely that between 1776 and ca. 1780, 

Erasmus Darwin acquired a botanical 

microscope of Withering’s design. Possibly the 

microscope was even gifted to Darwin by 

Withering, who was obliged to Darwin for many 

favors and support during his early years in 

Birmingham. Yet we may never know for sure if 

that is precisely what occurred, as there is no 

known written record to support this 

assumption.  

 

 

Figure 7: Erasmus Darwin (oil painting by Joseph Wright, 

c. 1792–3, Derby Museum and Art Gallery) 

The publication of An Account of the Foxglove 

in 1785, completely chilled the friendly relations 

between the two scholars as Darwin was 

offended by what he considered plagiarism of 

the discovery of his late son Charles, who when 

he was still a medical student at Edinburgh, 

treated five medical cases with digitalis for heart 

disease. Darwin had already published a paper 

referring to Charles’ work. However, Withering 

actually considered treatment with digitalis his 

own discovery, while Darwin regarded the book 

as having stolen the glory of his late son’s 

innovation (King-Hele, 1981, p. 183; Uglow, 

2002, pp. 275-279). In 1787 their dispute 

developed into outright hostility, after another of 

Darwin’s sons, Dr. Robert Darwin, a physician 

who practiced in Shrewsbury and the father of 

Charles Darwin, accused Withering of unethical 

behavior by not consulting him prior to treating 

a patient who was previously under Darwin’s 

care. The dispute involved both Erasmus and 



Yuval Goren 

12 

 
NYMS Newsletter, November 2014 

Robert and eventually turned the former from a 

supporter of Withering into an implacable 

enemy (McNeil, 1987, pp. 145-146).  

Because the Withering-type microscope at the 

Down House predates these events, it may be 

related directly to the period of collaboration 

and friendship between Erasmus Darwin and 

William Withering, when the two scholars were 

conducting botanical research. Possibly the 

microscope remained stored in the home of the 

Darwin family for nearly half a century, only to 

be removed by Charles Darwin for use on his 

voyage on the Beagle. Because the main 

instrument Darwin took with him on board the 

ship was the Ellis-type Aquatic Microscope 

made by Robert Bancks, this second instrument 

would have been destined for other tasks, as 

seems clear from Darwin’s later references to 

his field microscopy techniques. 

 

5. Charles Darwin and the field microscope 

The particular events that influenced Darwin’s 

selection of the microscopes to take with him on 

the Beagle expedition have been discussed 

rather extensively in the literature (Ford, 1985, 

pp. 143-164; 2009; Burnett & Martin, 1992; 

Jardine, 2009a; 2009b). It is often narrated that 

on the advice of Robert Brown (1773-1858), an 

experienced botanist and microscopist who was 

also a naturalist on board the expedition ship 

HMS Investigator during its journey to Australia 

(1801-1805), Darwin took with him the Ellis-

type Aquatic Microscope made by Bancks, then 

a renowned London manufacturer of that type. 

In 1831 it was the best choice for a portable 

microscope, as pre-achromatic portable 

compound microscopes of that time offered 

inferior optical and mechanical performance, 

while their magnification qualities suffered from 

serious chromatic and spherical aberrations. 

Accordingly, my examination of the properties 

of the Gould-type portable microscope, 

introduced shortly before (Gould, 1829, but see 

Microscope-Antiques.com), indicates that type 

was highly unsuitable for Darwin’s needs, as it 

offered a large range of magnifications, without 

the resolution to support them and views 

affected by serious aberrations. In addition such 

instruments were extremely unstable and 

difficult to maneuver. 

However, this narrative is somewhat biased by 

the much believed role of Darwin as the ship’s 

‘naturalist’, a term that is often equated with the 

more modern word ‘scientist’. If Darwin was 

indeed to become the scientist of the second 

mission of HMS Beagle, then his preparations 

for the journey should be understood as 

premeditated planning for researching aspects 

of natural history. If such was the case, then 

advice from an experienced botanist or zoologist 

would be the most reasonable approach to 

achieving that aim. However, that hypothesis 

fails to take into account many details 

concerning the actual circumstances that 

brought Darwin to join the ship’s crew.  

 

 

Figure 8: Portrait of Charles Darwin by George Richmond, late 
1830’s 

It has been argued that Darwin was not a priori, 
destined to become the ship’s naturalist, as that 

position was traditionally given to the ship’s 

http://www.microscope-antiques.com/carysmall.html
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surgeon, in that case Robert McCormick 

(Gruber, 1969; van Wyhe, 2013, pp. 317-318 

with references). Darwin, in fact, was said to be 

an ‘unofficial’ naturalist, envisioned more as the 

captain’s companion. While this view has been 

seriously disputed by recent research, the role of 

a ship’s naturalist during the early 19
th

 century 

was very loose and the instructions concerning 

collection of samples were general and minimal. 

In fact, instructions for the second voyage of the 

Beagle in which Darwin participated, dated 11 

November 1831 (i.e., about two months after 

Darwin accepted the offer), made no mention of 

natural history investigations (van Wyhe, 2013, 

pp. 319). Thus, it is logical to assume that if 

Darwin (whose background at that time was in 

geology) was expected by Captain FitzRoy to 

carry out any sort of research aboard ship, it 

would have been more about mineralogy and 

economic geology rather than botany or 

zoology. Indeed, in his reflections after the 

Beagle’s first voyage (1826-1830), Captain 

FitzRoy regretted the lack of an expert who 

could estimate the economic potential of the 

Fuegian Mountains, commenting that: ‘It is a 
pity that so good an opportunity of ascertaining 
the nature of the rocks and earths of these 
regions should have been almost lost. I could 
not avoid often thinking of the talent and 
experience required for such scientific 
researches, of which we were wholly destitute; 
and inwardly resolving, that if ever I left England 
again on a similar expedition, I would 
endeavour to carry out a person qualified to 
examine the land; while the officers, and myself, 
would attend to hydrography’ (King, 1836, p. 

385). It may very well be that Darwin’s 

education as a geologist convinced FitzRoy to 

accept him in the crew, mainly because 

McCormick was lacked such a background.  

If so, in 1831, nearly three decades before the 

development of petrography and optical 

mineralogy by Henry Clifton Sorby (1858), the 

microscope was not considered relevant 

instrument for rock and mineral studies. 

Therefore, Darwin’s selection of a microscope 

on Robert Brown’s advice was not directed 

according to planned research protocol, but 

rather, by the mere fact that Brown was using a 

microscope aboard ship, hence he could advise 

about which model should be taken. Because 

the Ellis aquatic microscope was considered 

efficient for many purposes, it seemed to be the 

right choice for the mission. It is therefore highly 

speculative to assume that Darwin had any 

arranged program for systematic microscopical 

research before the ship’s anchor was pulled; 

such suggestion are likely anachronistic 

interpretations. Thus the offhand selection of a 

second, pocket-sized microscope, from his 

father’s belongings, of a kind that was also 

considered useful for many purposes, needs 

neither any further justification nor special 

interpretation within the context of Darwin’s 

activities during the years to come. 

 

 

Figure 9: Vice Admiral Robert FitzRoy, oil painting by Samuel 

Lane. 

In this context, we may also evaluate Darwin as 

a microscopist. Before the ‘barnacle period’ of 

1846-1854, Darwin is often depicted as an 

amateur gentleman scientist, curiously observing 

almost everything at hand under the 

microscope, from aeolian dust falling on vessels 

sailing over the Atlantic Ocean to wooly matter 

floating on the sea. As Jardine (2009, p. 383) has 

pointed out, Darwin was a genuine dilettante, 

using his microscope with the sole aim of 
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discovering and describing curiosities. His work 

on barnacles, using the truly important 

capabilities of the Ellis aquatic microscope, 

allowed Darwin to improve his techniques and 

to become an established expert in microscopy 

who, by 1848, developed his own design for an 

improved aquatic microscope.  

In a letter to Richard Owen (1804-1892), 

professor of comparative anatomy who studied 

the mammal fossils from the voyage, Darwin 

could report that: “I have derived such infinitely 
great advantage from my new simple 
microscope, in comparison with the one, which 
I used on board the Beagle & which was 
recommended to me by R. Brown, that I cannot 
forego the mere chance of advantage of urging 

this on you… Please to observe that without you 
call especial attention to this point; those 

ignorant of natural History, will be sure to get 
one of the fiddling instruments sold in shops’ 
(Darwin’s correspondence, 26 March 1848). 

Darwin further asserted that ‘Smith & Beck were 
so pleased with the simple microscope they 
made for me; that they have made another as a 
model’. While Darwin’s prototype is displayed 

in the Down House, and contra Jardine (2009, 

p. 388), Smith & Beck did not only advertise 

Darwin’s microscope, but also sold at least some 

such exemplars, as that in the Giordano 

collection, now in the Confluence Museum in 

Lyon, France (Giordano, 2006; 2012, pp.  100-

105). 

From a broader historical perspective, the use of 

portable microscopes between the late 18
th

 and 

the early 19
th

 centuries was a common practice 

that Darwin, a descendant of an aristocratic and 

wealthy family of naturalists and physicians, was 

undoubtedly aware of. The choice of portable 

microscopes during the first decades of the 19
th

 

century mainly included several categories of 

“botanical” microscopes such as the above-

mentioned Jones type, small entomological 

magnifiers, and later versions of the aquatic type 

microscopes. Together with several obsolete 

designs (such as the Withering types), this was 

about the only choice of instruments available 

prior to 1840. Of these, the Ellis Aquatic-type 

Microscope was considered the most 

professional apparatus for fieldwork. However, 

those types had their shortcomings, because 

their case-mounted outfits required steady tables 

for proper operation. Moreover, their many 

small components, and especially small 

objectives, pieces easily-lost,  required the 

tiresome task of screwing in and out of the stand 

when a change of magnification was desired, 

made them inconvenient for use in the field. It 

seems that the success of Withering’s first 

(cylindrical-design) microscope, and the failure 

of the second, case-mounted type, may be 

explained for the same reasons.  

Contrary to Withering’s claim, botanical or 

zoological dissections need not be carried out in 

the field, as samples to be investigated can be 

easily collected and brought to a sheltered area, 

a camp, expedition house, or ship’s cabin, 

where, protected from wind, sun, rain and dust, 

they could be dissected. Under such conditions 

a somewhat larger but more powerful 

microscope could be used, without the need for 

it to be pocket-sized. For fieldwork proper, a 

smaller microscope could be used for 

preliminary inspection and sorting of collected 

samples. Thus, there is great disparity between 

Figure 10: Darwin’s Ellis-type aquatic microscope by Robert 
Bancks from his voyage on HMS Beagle (photo by the author 

with permission from English Heritage, The Darwin Collection 
at Down House). 
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the functions and utility of “portable” and 

“pocket” microscopes; two terms reflecting 

quite different types of instruments that, 

unfortunately, have been confused time and 

again in relating the history of the microscope.  

 

It seems that this disparity in functions was very 

clear to young Darwin when he prepared his 

paraphernalia to be taken on board the Beagle. 

With the Bancks microscope intended for 

operation in the more convenient conditions of 

his cabin, a second, pocket microscope was 

needed for his geological and biological 

fieldwork of sample collection and recording. In 

that Darwin was not in need of any particular 

advice from an “experienced gentleman of 

science”. He seemingly chose an apparatus 

available at home, which was to be used as a 

simple magnifier or loupe. That instrument 

happened to be the old single microscope that 

either his grandfather or father likely acquired 

from a once colleague and friend, who later 

became a rival and enemy. Relegated to rather 

modest tasks, Darwin’s pocket microscope did 

not garner the same attention that Darwin 

lavished on his portable microscope in his 

letters and memoires (Burkhardt & Smith, 

1985; Darwin Correspondence Project). 

Nevertheless, the need for a pocket microscope 

during fieldwork is preserved in a later work by 

Darwin (1849), who was requested to write the 

chapter on geology in the Admiralty’s Manual of 

Scientific Research on board a sailing ship for 

“the collection of information upon scientific 

objects” (Herschel, 1849). Darwin (1849) 

recommended the use of: “…a pocket lens with 

three glasses (to be incessantly used) as part of 
the necessary equipment for a geologist”. That 

very common type of Victorian apparatus, 

usually made of horn or tortoise shell, was more 

convenient to use, especially when dissection 

would not be required. Indeed, such an 

instrument is also found in the Down House (ID 

number 88202693), with no reference to the 

Beagle voyage. Hence it should be regarded a 

later acquisition. Because it could not be 

removed from its place of exhibition for 

purposes of illustration, a photo of an identical 

item from the author’s collection is shown in 

Fig. 11. Darwin was of course aware that Richard 

Owen (1849), who wrote the chapter on botany 

in which other aspects of microscopical work 

were discussed in that same publication, 

included a section entitled: “On the Use of the 
Microscope on Board Ship”. This section was 

based upon Darwin’s experience and his 

correspondence with Owen the year before.  

However, the small Withering-type 

Microscope, the subject of this essay, seemed 

destined to play at least a modest role in some 

grand events in the history of science. 

Originating in the late 18
th

 century, in the Age of 

Enlightenment, this microscope may have been 

witnessed by some of the major figures of the 

Lunar Society when pursuing their pioneering 

researches in natural history. How this 

instrument came into possession of the Darwin 

family is an intriguing, albeit obscure story that 

echoes an episode in the history of microscopy 

in natural history research, and reflects the 

gamut of human passions concerned with them. 

During the following 19
th

 century it played a role 

in Darwin’s seminal work on the Beagle and the 

foundation of modern science. After being in 

the possession of four generations of the Darwin 

family, it was finally deposited during the early 

20
th

 century in the exhibition at the Down 

House, only to be neglected for over a century 

by contemporary historians. It is hoped that the 

present contribution will place this modest 

instrument within its historical context again and 

regain for it the attention it deserves. 

Figure 11: A typical Victorian pocket three-lens magnifier 

(author’s collection YG-104). 
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