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From “Cramped Cabins to ‘Floating Laborato-
ries’”: Transporting Knowledge and Collections

Overview 

This lesson explores British scientific voyages from the late 17th 
to early 19th centuries, with particular attention to identifying 
“traces” of unnamed contributors in historical sources. Scientific 
expeditions required extensive collaboration among ship captains 
and crews, colonial agents, Indigenous guides, enslaved and free 
Africans, and local collectors who provided essential knowledge 
and labor—yet most of these contributors remain anonymous in 
historical records. Through examining sources like James Peti-
ver’s instructions to collectors and the evolution from “cramped 
cabins to ‘floating laboratories,’” you’ll begin posing questions 
about these unnamed figures and considering strategies for uncov-
ering their stories. This lesson highlights significant voyages by 
Royal Society Fellows and their collaborators, including Edmond 
Halley, Hans Sloane, James Cook, Olaudah Equiano, and Charles 
Darwin.1

1.  Note: Historical sources often contain language that modern readers may find outdated 
or offensive. Despite this problematic language, it is important to preserve it when ana-
lyzing history because it helps us recognize how perspectives and power dynamics have 
shifted over time.
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Introduction

As Lesson 1 notes, early modern European 
empires sought land, power, and wealth which, 
as the 1667 “Ode to the Royal Society” stat-
ed, meant it was “time to Discover Worlds and 
Conquer . . . / [and t]o [fathom] the vast depths 
of Natures Sea.” These efforts included seeking 
new knowledge of astronomy, chemistry, geolo-
gy, navigation, oceanography, and other natural 
sciences, like biology and botany. British gov-
ernment officials, merchants, and others came to 
excel at such challenges, charting sea routes and 
eventually creating the largest maritime empire 
in world history. Through these efforts, British 
naturalists gathered knowledge and specimens 
that helped make significant contributions to 
what became known as “Western science,” 
though this knowledge was built upon extensive 
collaboration with Indigenous, African, and local 
knowledge systems.

It was a Royal Society Fellow, Edmond Halley 
(1656–1742), who led the first British mari-
time scientific voyage. From 1698 to 1700, he 
captained the HMS Paramour in the Atlantic 
Ocean. Halley’s main goal was to map magnetic 
compass variations (referring to compass needle 
deviations from true north due to the Earth’s 
magnetic field) to improve navigation. He also 
recorded wildlife sightings, expanding his mis-
sion to include biological discoveries. Despite its 
challenges, this voyage set the stage for future 
scientific expeditions.

Portrait of Edmond Halley, before 1722.
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Halley’s magnetic variation measure-
ments, published in 1701, were more 
than scientific data. They became 
essential references for mariners, rev-
olutionizing navigation in the Atlantic. 
His work, which significantly improved 
navigation, was pivotal in British mar-
itime scientific exploration, setting the 
stage for significant subsequent mis-
sions, led by Captain James Cook and 
evolutionary biologist Charles Darwin. 
Halley’s Paramour voyages marked 
British imperial efforts that tied scien-
tific research to British ambitions to 
expand trade and colonization, under-
scoring the profound impact of their work on navigation and exploration.

Maritime and scientific networks

As Lesson 1 revealed, from its inception, the Royal Society was a beacon of scientific 
communication. Its members initiated foreign correspondence to establish scientific links 
with British colonists in the Atlantic World. Over the next century, the Society developed 
policies to allow some colonial citizens (typically white men) to join its ranks, actively 
encouraging them to correspond with other Society Fellows, attend meetings, and stay 
updated with the latest scientific developments. This commitment to fostering scientif-
ic communication, a cornerstone of the Society’s influence and the spread of scientific 
knowledge, underscores the importance of what Lesson 1 described as “gentlemanly” 
collaboration in scientific progress.

James Petiver’s and Hans Sloane’s maritime networks, often focused specifically on 
collection and transport of biological samples, played a crucial role in connecting Britain 
with its Caribbean colonies. Colonial collectors also sent specimens to Petiver, Sloane, 
and other Society members by ship, creating networks that benefited Society Fellows 
and led to the formation of scientific societies in the Americas.

Maritime expansion and scientific development

Britain’s efforts to develop colonies involved es-
tablishing trading posts in strategic locations in the 
Atlantic World. This increased overseas communica-
tions and expanded dependence on British ships. The 
British Empire developed fleets of ships, including 
navy, packet (mail), and merchant vessels. Merchant 
vessels included those of chartered trading companies, 
including those directly involved in the slave trade. As 
recent scholars have argued, during the centuries that 
the British Empire participated in the slave trade, all 
British ships connected to imperial aims, regardless 
of their primary purpose, also participated in the slave 
trade. That included transporting enslaved Africans to 

Map showing lines of magnetic compass variation 
made by Edmond Halley in 1702.

Voyages of Edmond Halley in the 
Atlantic World.
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support colonial ambitions through forced labor.

To be clear, British naturalists’ presence in the Atlantic World cannot be separated from 
the business of empire: The movement of flora (plants) and fauna (animals) back and 
forth between Britain and its colonies (known as the Columbia Exchange) was often 
directly tied to advancing British knowledge of the Atlantic World and landscaping it for 
British colonists (known as ecological imperialism). British collectors like Sloane and 
Petiver relied on these colonial networks to acquire natural specimens, often enlisting 
ship captains, plantation owners, and trading company employees to collect and trans-
port specimens and scientific knowledge across the British Empire.

Advancements in specimen transport and 
preservation

Sea travel and ship conditions were rife with 
danger for biological specimens exposed to heat, 
cold, drought, exposure to salt water, harm by 
shipboard pests (for example, insects and rats), 
or simple neglect by their shipboard caretakers. 
Ship captains, surgeons, and other travelers hired 
to transport specimens often lacked the necessary 
knowledge and interest in the careful transport of 
live specimens. Naturalists had to develop new 
techniques for transporting live botanical spec-
imens across the Atlantic, including protecting 
seeds from rot and germination, understanding 
different plants’ specific moisture and soil needs, 
and methods for transplanting and maintaining 
plants in new environments.

Ships transported animal specimens, including 
mammals, birds, reptiles, fish, and insects as 
carcasses, taxidermy mounts, and live specimens. 

Each required particular care to maintain its usefulness to naturalists in Britain for fur-
ther study and display in personal, local, national, and colonial collections like the hum-
mingbird display (lesson warm-up activity). Naturalists like Petiver developed detailed 
instructions for preserving specimens of many varieties.

The French naturalist René-Antoine Ferchault de Réaumur, a fellow of the Royal Soci-
ety, published “Diverse Means for Preserving [Specimens] from Corruption” (c. 1749) in 
the Royal Society’s journal. He outlined four methods for preserving specimens, includ-
ing soaking specimens in alcohol, using spices, salt, chemical compounds, or oven-dry-
ing specimen carcasses. These methods helped naturalists better transport specimens 
across the ocean, though they did not solve long-term storage issues. Building on Réau-
mur’s work, other naturalists like Tesser Samuel Kuckahn developed improved preserva-
tion techniques and encouraged the development of taxidermy.

These improvements allowed significant specimen collections like Ashton Lever’s Leve-
rian Museum in London (1775–1786), which attracted public audiences and contributed 
to the foundations of the British Museum and Natural History Museum. Remarkably, 
some specimens from these early collections, such as 300-year-old butterfly specimens 

James Petiver’s instructions for specimen 
collectors, c. 1709.



5H I S T O R Y  F O R  T H E  2 1 S T  C E N T U R Y

contributed by Petiver and Sloane, survive 
today.

The Wardian Case, invented in 1829, ad-
vanced the transport of live plants. The glass 
and wood cases were portable terrariums 
that protected plants on long sea voyages. 
The glass allowed sunlight in and creat-
ed conditions inside the cases that helped 
keep plant specimens hydrated. These cases 
ensured British naturalists could collect and 
safely deliver botanical specimens to British 
botanical gardens such as Kew, located in 
London.

While naturalists strived to ensure excellent 
care to preserve the specimens during ardu-

ous ocean voyages, the British considered the health of the enslaved humans who made 
up the bulk of the slave ships’ cargo less critical. The contradictory treatment of scien-
tific specimens versus human lives starkly reveals the dehumanizing mindset toward the 
enslaved African people also transported across the Atlantic to serve the growing British 
Empire and its global power.

Black sailors on British ships

It is important to state, however, that African people sometimes sailed on British ships as 
more than just chattel (private property). Enslaved and free Black sailors played sig-
nificant roles in European maritime history, particularly in the British Navy during the 
18th century. While most were regulated to the most menial crew roles, some advanced 
to higher ranks, including at least one, John Perkins, who became a ship captain. Some 
Black sailors enjoyed unique opportunities in the Atlantic World, including access to 
Western educational opportunities, allowing them to become highly literate in European 
languages and writing. As skilled and experienced sailors, often bringing African knowl-

edge of water routes, they contributed to Atlantic 
World history in diverse ways.

Maritime trading companies, including The Royal 
African Company and the British Navy, relied on 
Black sailors as essential additions to most white 
crews. Black sailors contributed to nautical inno-
vations, such as a simple but crucial early form 
of sea anchor invented by a Black sailor in 1763. 
Early modern Europeans recognized and described 
enslaved Africans’ swimming and diving abilities, 
skills that Europeans generally lacked. Research 
reveals that Africans from coastal regions, for exam-
ple, learned to swim at an early age and that many 
African peoples developed cultural norms related 
to their lives near oceans and rivers. While Black 
sailors joined European ship crews for a variety of 
reasons, enslaved maritime workers were hired out 

Interior view of a private natural history muse-
um in London, 1785. Among other items, the 
museum included items collected on Cook’s and 
other voyages to Australia and the Pacific.

A relief from Nelson’s Column, a 
monument in London commemorating 
the 1805 British naval victory over the 
French and Spanish at the Battle of 
Trafalgar. Among the men depicted is 
a Black sailor named George Ryan, on 
the far left.
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to ship captains, as happened with Olaudah Equiano before his freedom, sometimes even 
earning wages. As many European sailors at the time could not even swim, Africans’ 
aquatic skills could be crucial at sea and in collecting aquatic specimens.

Tracing maritime missions and the evolution of 
shipboard science

Early voyages like Halley’s often focused on improving accuracy in navigation and 
mapping ocean currents and coastlines. However, the concurrent developments of settler 
colonialism and scientific methods in the natural sciences created new interest in co-
lonial plants and animals as sources of food, medicine, and raw materials for finished 
goods. Fascinating developments in British ship-board science occurred between Halley 
and Darwin’s scientific work.

Scholars have identified essential transitions from ships that merely carried scientific 
equipment and naturalists in cramped quarters to ships that evolved into sophisticated 
“floating laboratories” designed specifically for advanced scientific work. Shipboard 
cultures and physical spaces adjusted from early ship captains and crew’s annoyance at 
scientists and their goods taking up space in the tight quarters of British ships to accep-
tance of scientific work as part of their maritime missions supporting the interconnected-
ness of exploration, colonization, scientific knowledge, and imperial power. Eventually, 
some ships were explicitly refitted for scientific research, revealing the recognized value 
of that work.

Halley’s voyage set precedents for British maritime scientific endeavors, which gradual-
ly developed to include Charles Darwin’s Atlantic voyage. Darwin’s famous journey to 
South America marked one of the most significant developments in the natural sciences: 
evidence and analysis that would cement the theory of evolution in Western science.

Hans Sloane’s Jamaican expedition

Sloane, primarily known for his work in England, did make a significant journey to 
Jamaica in 1687. While his primary role was as a 
physician to the British governor, Sloane used this 
opportunity to pursue botany. From 1687 to 1689, 
Sloane collected hundreds of plant specimens in 
Jamaica and other Caribbean islands. He often relied 
on the knowledge of local enslaved people, a com-
mon practice in the British colonies at that time. De-
spite seasickness during the voyage, Sloane collected 
specimens at various stops, including the island of 
Madeira, off the coast of Africa, then controlled by 
the Portuguese.

Once safely in Jamaica, Sloane continued his field-
work and specimen collecting with the help of resi-
dents, including enslaved Africans. He collected and 
dried roughly 800 plant specimens in Jamaica, most 

Portrait of Hans Sloane, 1736.
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of which were new to him. 
His primary preserva-
tion method was to press 
and dry plant specimens, 
allowing him to bring an 
enormous collection back 
to England, which he 
carefully bound into seven 
large volumes.

For specimens like fruits that were too bulky to dry and press, Sloane hired an illustrator 
to create accurate drawings. He also kept detailed journals, using his thumb as a rough 
measurement (representing an inch). Sloane noted challenges in describing unfamiliar 
specimen colors and observed environmental conditions, such as noting that plant parts 
exposed to direct sunlight were greener than those on the underside of leaves.

After returning to England, Sloane shared his findings with colleagues and donated 
specimens to museum collections. His work impressed other naturalists, including Arthur 
Rawdon, known as “the father of Irish gardening,” who sent gardener James Harlow 
abroad to attempt to bring back live plant specimens.

Sloane’s specimens and descriptions offered valuable insights into late 17th-century 
European knowledge of the ecology and vegetation of the Caribbean islands he visited. 
Sloane’s collections formed part of the founding collections for the world-renowned 
British Museum and the Natural History Museum in London. His potentially perilous 
journey and careful, though preliminary observations, collections, and preservation 
methods helped ensure his legacy in British natural sciences and cuisine. In Jamaica, he 
is said to have tasted an unsweetened water-based version of hot chocolate and is given 
limited credit for updating the recipe. He brought his sugar, milk, and cocoa version back 
to Europe as a medicinal drink that became increasingly popular.

Captain James Cook’s voyages

James Cook’s work in Newfoundland from 1763 to 1767 marked a significant chapter 
in the Royal Society’s involvement in the Atlantic World. Initially appointed as “Master 
Surveyor of the Coast of Newfoundland and Labrador,” Cook made valuable observa-
tions on natural history that led to his appointment as captain of his best-known voyages 
aboard the Endeavour.

Map of Jamaica, 1676.

A botany sheet showing a cocoa plant brought back from Jamaica in 1689 by Hans Sloane (left); and a 
drawing from Sloane’s A Voyage to the Islands illustrating animal life.
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His first voyage on the Endeavour, 1768–
1771, was another significant moment 
in British scientific discovery in botany, 
biology, and other sciences. Although his 
voyages extended beyond the Atlantic, 
his crew made substantial journeys in the 
Atlantic waters. Onboard the Endeavour 
were two Royal Society naturalists (Jo-
seph Banks and Daniel Solander), two 
scientific illustrators, a personal secretary, 
and four servants, including three who 

were Black. Banks and Solander collected over 1,000 species of plants, many new to 
Europeans. All, including Cook, took copious notes on flora and fauna and created ex-
ceptional illustrations that set a precedent for including artists on future journeys. While 
Cook’s public orders for the journey related to celestial observation, clandestine orders 
from the British admiralty dated July 20, 1768, which the captain opened once on the 
open sea, revealed the connections between British imperial aspirations about coloniza-
tion and scientific knowledge:

You are also carefully to observe the nature of the soil and the products 
thereof, the beasts and fowls that inhabit or frequent it, the fishes that are 
to be found in the rivers or upon the coast, and . . . you are to bring home 
specimens of each as also such specimens of the seeds of the trees fruits 
and grains as you may be able to collect and transmit them to our Secre-
tary that we may cause proper examination and experiments to be made 
of them.

This information was meant to advance British settler colonialism and scientific knowl-
edge.

Olaudah Equiano’s Arctic expedition

In 1773, Olaudah Equiano, a formerly enslaved Black sailor, joined a British naval 
expedition to the North Pole led by Constantine John 
Phipps. Like many expeditions in this period, the voyage 
was commissioned by the Royal Society and supported by 
the British Admiralty. The maritime mission involved two 
ships: HMS Racehorse (with Equiano aboard) and HMS 
Carcass (with a 14-year-old Horatio Nelson aboard, who 
would eventually be revered as the greatest Royal Navy 
officer in history).

A primary goal of the Arctic exploration was to find a 
northern sea route to India and the Pacific—the Northwest 
Passage. The Royal Society provided scientific instructions 
and equipment. Naturalist Joseph Banks (who became the 
longest-serving Royal Society president) gave detailed 
instructions for botanical and zoological collections. 
Extensive scientific observations were made, including 
astronomical, meteorological, oceanographic, and natural 

The early HMS Endeavor, 1768.

Portrait of Olaudah Equiano, 1789.
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history studies. Natural history observa-
tions led British naturalists to record two 
new species: the Ivory Gull and the Polar 
Bear. The crew also encountered walrus-
es, which they described as “sea horses.”

The crew’s work, including Equiano’s 
contributions as scientific assistant to Dr. 
Charles Irving, contributed significantly to 
European scientific knowledge of the Arc-
tic. According to Equiano’s own account, 
his contributions included operating Dr. 
Irving’s water distillation apparatus, 
purifying up to forty gallons daily, and 
documenting Arctic wildlife observations 
that he recorded in his narrative. This 
expedition highlights the involvement of 
Black sailors in significant scientific and 
exploratory missions of the 18th century.

Charles Darwin’s Beagle 
voyage

Maritime British natural history successes include Sloane, Cook, and Equiano’s voyages 
and recordings. These British explorations set a precedent for other naturalists to join 
British sea journeys, including arguably one of the most significant: Darwin’s five-year 
voyage (1831–1836) aboard the Beagle. Darwin’s significant work led to his election to 
the Royal Society. It also led to his theory of evolution, a paradigm shift in human under-
standing of natural science, and the existence and development of all life on Earth.

The British government funded the journey, and Darwin’s family contributed to purchas-
ing personal and scientific supplies. Although Darwin’s family was notably anti-slav-
ery, his family’s wealth was connected to British industrial and colonial networks. As 

An Ivory Gull.

Painting of HMS Carcass midshipman Horatio 
Nelson, who encountered a Polar Bear on the 1773 

expedition, c. 1809.

A view of the HMS Racehorse and HMS Carcass 
passing through an expanse of floating ice, 1773.
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this lesson argues, the expedition reflected 
British imperialism as the Beagle’s primary 
purpose was to survey the coast of South 
America, looking for natural resources and 
footholds for British colonialism. In addi-
tion, Darwin learned taxidermy skills from 
a formerly enslaved man in Edinburgh, 
where Darwin studied as a young man. This 
begins to reveal the connections between 
Darwin’s work and the slave trade.

In an 1826 letter to his sister, Susan, Darwin 
noted, “I am going to learn to stuff birds, from a Black-
amoor I believe an old servant of Dr. Duncan: it has the 
recommendation of cheapness if it has nothing else.” In his 
autobiographical notes, later published by his son, Darwin 
further noted, “a negro lived in Edinburgh, who had trav-
elled with Waterton, and gained his livelihood by stuffing 
birds, which he did excellently: he gave me lessons for 
payment, and I often used to sit with him, for he was a very 
pleasant and intelligent man.” Darwin did not name his 
teacher, although other sources suggest it was John Ed-
monstone, a formerly enslaved Black man who had learned 
to preserve animal specimens in the colonies. Therefore, 
Darwin and his Beagle assistants likely used knowledge 
learned from Edmonstone to preserve some of the 500 bird 
skins he collected. Darwin may also have gained knowl-
edge of South American flora and fauna from Edmonstone 
during these lessons. Born into slavery in the British col-
ony Guyana, in northern South America, Edmonstone had 
first-hand knowledge of the area.

Records suggest that the naturalist Charles Waterton trained 
Edmonstone during Waterton’s travels in South America. 
Records also indicate that John Edmonstone traveled to 

Scotland with plantation owner Charles Edmonstone (John’s name, like other enslaved 
Africans, reflected his status as an enslaved person and thus Charles’ last name.) John 
gained his freedom in Scotland and set up a successful taxidermy business. This is how 
Darwin became acquainted with Edmonstone’s expertise. Darwin’s famous work on 
finches and mockingbirds, which led to his theory of evolution, is thus not only an apex 
of British natural science but reveals its 
connections to the British Empire, the British 
slave trade, and the contributions of African 
naturalists.

Darwin also visited British colonial islands 
where slavery was not yet extinguished, and 
while he noted his horror of the treatment of 
enslaved people, he did visit slave colonies 
during his voyage, meaning that his work, 
despite his personal feelings, is tainted by the 
transatlantic slave trade.

Engraving of the HMS Beagle in the Straits of 
Magellan.

Later artist’s impression of John Edmonstone 
teaching Darwin to preserve birds.

During the Beagle voyage, Dar-
win carried a reference book 
useful for scientific illustrators, 
called Werner’s Nomenclature 
of Colours, specifically de-
signed for naturalists and other 
scientists to assist in depicting 
the colors of specimens. Note 
the reference to “human skin.”
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Small corners in tight quarters

Darwin’s experiences onboard the Beagle reveal the cramped conditions that naturalists 
faced, the changing cultures of shipboard life, and the evolution of ships that carried scien-
tists and their equipment. The Beagle carried 74 crew members and their supplies on a ves-
sel only 90 feet long. With such limited space, Darwin had only a few drawers and shelves 
to store his personal effects and scientific 
equipment. At night, he hung his hammock 
in the map room, described in a letter to 
his Cambridge mentor as “the corner of the 
cabin . . . most woefully small.” Regard-
less, his findings advanced British interest 
in designing shipboard laboratories.

In this space, Darwin kept his naturalist’s tool kit, including microscopes, telescopes, 
spirits and saltwater to preserve specimens, vials and containers, equipment for preserving 
specimens, notebooks, writing and drawing utensils, magnifying glasses, nets and traps 
to capture specimens, and reference books. Despite the cramped conditions, Darwin was 
also allowed a small space to store his collected specimens. He had the foresight, howev-
er, to plan to ship many of the larger specimens back to England aboard other vessels he 
found at various ports. He also sent mail on these ships to maintain correspondence with 
his colleagues at home. Although best known for his bird research, Darwin collected flora, 
which he dried, pressed, or stored in alcohol. This method allowed him to transport plant 
specimens more efficiently. He maintained a close friendship with botanist Joseph Dalton 
Hooker, who later became the director of the renowned Kew Gardens in London. Hooker 
played a significant role in cataloging and studying Darwin’s plant specimens.

From “cramped cabins to ‘floating laboratories’”

Darwin’s successes spurred the refitting of the warship HMS Challenger to a “floating 
laboratory” in the late 19th century on a scientific voyage that would significantly advance 
marine sciences. At the request of the Royal Society, the Challenger expedition (1872–1876), 
funded by the British government, completed a global survey of oceanic depths. This work 
revolutionized human understanding of oceans, proved the existence of life in the deepest 
sea, and described nearly 5,000 species. Outfitted with laboratories, workrooms, and storage 

Cross-section of the HMS Beagle, 1832.

Voyage of the Beagle, 1831-1836.
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space, the former Navy ship and its crew laid 
the groundwork for increasingly advanced 
maritime science. Yet maritime historians ar-
gue that British imperial ambitions still shaped 
the Challenger’s work and note that while its 
records are mainly from the point of view of its 
European crew and naturalists, it also landed in 
many ports where people of color contributed 
to its scientific successes.

Conclusion
Between the late 17th and early 19th centuries, transatlantic shipment of plant and animal 
specimens, as well as other endeavors, turned some British navy, merchant, slave, and packet 
ships into instruments of science. Naturalists and their associates used the movement of 
British ships in the Atlantic World for scientific exploration and to send specimens and cor-
respondence. As the British realized the worth of scientific work, including the collection of 
natural specimens, ships developed more extensive and specialized spaces to allow naturalists 
to perform their work better. Naturalists also developed more advanced methods to ship spec-
imens during voyages safely. On slave ships, this advancing care for biological specimens 
was in stark contrast to the inhumane treatment of the ships’ enslaved human passengers. 
Building on the foundations established by these naturalists and collectors allowed significant 
further scientific developments in the 19th century.

The evolution from “cramped cabins to ‘floating 
laboratories’” required extensive networks of 
collaboration that built upon the Royal Society’s in-
stitutional foundations described in Lesson 1. Indi-
vidual naturalists working in tiny spaces gradually 
developed systematic collecting operations through 
networks that relied on ship crews, colonial agents, 
enslaved and free Africans, and other local collec-
tors who provided essential knowledge and labor. 
Naturalists working for collectors like Sloane and 
Petiver had to not only collect and identify colonial 
specimens but also learn how to transport plant and 
animal specimens safely back to Britain aboard 

ships. In Britain, Royal Society Fellows could store and study them in private collections 
and museums and, in the case of plants, grow valuable specimens in British-owned botanical 
gardens, such as Kew in London.

Discussion questions
•	 What specific challenges did naturalists face when trying to do scientific 

work on ships, and how did they solve these problems over time?

•	 The reading mentions many different people who contributed to maritime sci-
ence—ship captains, enslaved people, local guides, and crew members. Why 
were these contributors essential for naturalists’ successes, and what does this 
tell us about scientific networks?

19th-century painting of the HMS Challenger.

The HMS Challenger at the naval base at 
Bermuda, West Indies.
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